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35l n general, there is still a clear need for new and i nproved ways
of inducing regeneration of neural tissue followng injury in the
adul t centwalzoeassogs system (CNS). WO 2009/ 056509 PCT/1A2K0808M64550 1
3 SUMVARY OF THE I NVENTI ON The invention is directed to a new

nmonocl onal human anti body wi th superior, properties in nodul ating
NogoA activity in in vitro and in vi v02experi ments and with a 5
positive iIﬁfaféémetooWetlhi@ ofelihe pRroachee descabed abd s, [rowdhngtténtionrhasi atso
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further erdggadi mrent, the antigen binding site of said isolated

nol ecul e of the invention conprises: in sequence the hypervariable

regi ons CDR-HL- 6A3 (SEQ ID NO 8), CDR-H2- 6A3 25 (SEQ ID NO 9) and
CDR- H3- GARLYBEDMDNNIRbULIDY ;oraardiboilies sequenc @ pbreralfypr \shapeabrailtimeric

regi ong C%Ié&ﬂe ﬁé’ﬁn §Egﬂﬂ| nNgi’ndlEl:&)srte gpﬁ'leLgnd GR3ch §E% C{:Pn'n'\Qhe l&ﬁa.ﬂ&&
CDR- L3- 6A3 anot her e I ment
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| east one witmuroghrobudglobuheavAntibbaies censifts ag e neavyheric of ngfolnldhbms Both
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rypervars APy Bad Rhethec AR Recd RGAEE Plimefh, S E0ETaM e 0 aqieen
(SEQ | D Nbindg)g ikl commetsidf thadarighie damal of 1 heavnd ciidin Jassdriated nthatite

part op f rv@ﬂé@é”dohﬁﬁf 604 |ight enaHiNER ViRRYK dzmsl.rﬁb o@ﬂ’h@ r?e'évy @hd h.s@@&na%e
mwunoglo%ull |gt chain or fragnment th reof whi ch rises (1)

vari abl e d8iaf P A GRS TR ﬁ(?@rticH r'Myt&?ré\P&P?'&B!"Q "Bé@?@ﬁ%er‘sucs
CDR- L1- 6A8 af SEfbodiar2(68¢riiatp asiethinel 2y BB¢a64io 0dgidnd D thDvaddle domain

CDR-L2- 648 (RFQdab Ng 1% rl%herecﬁ’é Géﬁ% Q%QIIREN&M%% 305lofd 1dr

t he constant part o human |
complementarity determlmng regions (CDRs) These 3 hypervariable reglons alternate

25  with 4 framework regions (FRs) whose sequences are relatively conserved and which
are not directly involved in binding. The CDRs form loops and are held in close
proximity by the framewcrk regions which largely adopt a B-sheet conformation. The
CDRs of a heavy chain together with the CDRs of the associated light chain essentially
constitute the antigen binding site of the antibody molecule. The determination as to

30  what constitutes an FR or a CDR region is usually made by comparing the amino acid
sequence of a number of antibodies raised in the same species. The general rules for
identifying the CDR and FR regions are general knowledge of a man skilled in the art
and can for example be found in the website (www.bioinf.org.uk /abs/).

35 In general, there is still a clear need for new and improved ways of inducing
regeneration of neural tissue following injury in the adult central nervous system
(CNS).



I n anot her enbodi nent, the binding nolecule according to the

i nvention has a 5di ssociation constant < 1000nM In an alternative
enbodi nent Wo20894066369 ndi ng nol ecul e of the invention, tIFCRERNSBARSI1
part or fragnment thereof of the human heavy chain is of the y4 type
and the constant part or fragnment therepf of the human light chain is
of the K tg/'g& 10 In a further enbodi nént, the binding nolecule
accordi ng MHBWQE/EHFlWE“@'IQNﬁuan or chineric or humani zed

nonocl onal antibody. In yet another enbodinment, the binding nolecule
accordi ng t he inven 5 conprises one or nore polypeptide
sequences Ti'@l BVEREPTY H%rF'“ieﬁ'@ gfbp N FYLERGE M UBED $ '%@)’ yith | gyegrior
heavy), SE@pdxiedOn rboqulat@h NoggphtactiviBER ihRitDan@#h (il/q &dpdremaryd asdditbBQ

I'D NO 525 p{oggi% 1*f|t%}:|%§g he neu!cm ﬂ% hlal%ﬁon tfg'lﬁ)ml lﬂgvﬁlnﬁlgoﬂ tﬂ{esa%ult centa‘al

provi des for an iso nuc e conprisi Onuclerc aci
sequence ERESYF FYSTAMICGNHE) ﬂE"%V%’E@F éherefose arqvgﬂe@@ewrténqlmchgﬁs tQ the

certai n emnyoh pestbin, orFalgehdns0dhatefl pol ynucl eotide of the invention
conprises either: at | east one of the polynucl eoti de sequences

selected fromthe group consisting of 25 SEQID NO 14, SEQ ID NO 15
and SEQ | DnN@e et@odamentathel isesttioorieerefore peovites yanuisd leet inttdeséncoemp g

sel ectygd fartqgééthgnégra(ﬁﬁeel?od"ﬁl spcg \gélc§E§Bek1@cgﬂg gﬁl'ngs oERe! Purtw% &‘%OA

and SEQ I D NO r ef erre ynucl eo
the i nventHOUﬁeEtdﬂ’?’pﬁEQe N@oﬁ)&rﬁawﬁ%ﬁééﬁﬁde '&%q%ﬁé@ FBigpR biiding §ive
sequence SbRpHENOO 14, SEQ ID NGO 15 and SEQ ID NGO 16; and a

N 18 and Geg FURET SR R PR K Brrend Gl s sy
pol ynucl edf itee hmwervweahlmmmsoa a(ccbqut i9§%<s rdentl¢ad> tp bl pervetiahby refgons CDR-

SeqUEnge 0f1- §E§3&éé®9f@{\loﬁ NEORILALERs PRI INRO2B) HE PRUNERAS (S0 FERA.D
/ 056509PCT/ EP2008/ 064501 5 t he pol ynucleotid

seque’nce ) <EHAEY @5 and/ or the pol ynucl eotide sequence of | n
SEQ | D NO* iB&equenceAtielihypemarlidbye rddivnspliFsent CORVENEADODRILS) whERii 88

an expressi ), M- éla%gemgloﬁiapet gteéegt' W e%%él% hgﬁg%ﬁmgr ?o&s%a-

i nvention as de rnore, OVI

expr essi ot1s$48 dAFRdRP¥?Psi g Cpﬁé-2e>éé’13e@§QoTrﬁ3 N@tﬂé} g CBth3néd~3e(§5ﬂ2éD
wher ei20 sagl By preesstioalysystem or part thereof is capable of
produci ng a pol ypeptide of the invention as defined above, when said
expression 10systemor part thereof is present in a conpatible host
cell. In dddi further entedpn&gebite amigemt biodingl sie qfr avid dhetated maaiult efdthe
host cel | ;yh6bh cRideses the vector as defined above.

* in sequence the hypervariable regions CDR-H1- 6A3 (SEQ ID NO: 8), CDR-H2- 6A3

25 (SEQ ID NO: 9) and CDR-H3- 6A3 (SEQ ID NO: 10); and
* in sequence the hypervariable regions CDR-L1- 6A3 (SEQ ID NO: 11), CDR-L2- 6A3

(SEQ ID NO: 12) and CDR-L3- 6A3 (SEQ ID NO: 13).

In yet another embodiment, the invention provides for a binding molecule which
30 comprises:
* at least one immunoglobulin heavy chain or fragment thereof which comprises (i) a
variable domain comprising in sequence the hypervariable regions regions CDR-H1-
6A3 (SEQ ID NO: 8), CDR-H2- 6A3 (SEQ ID NO: 9) and CDR-H3- 6A3 (SEQ ID NO:
10) and (ii) the constant part or fragment thereof of a human heavy chain; and
36  * at least one immunoglobulin light chain or fragment thereof which comprises (i) a
variable domain comprising in sequence the hypervariable regions CDR-L1- 6A3 (SEQ



15l n addition, the present invention also provides an isol ated
conposition conprising the binding nolecule according to the

i nventi on WOQRIWHOSEHW? i er. In addition, the present i nverRUTEP28I896+501
provi des an isol ated conposition conprising the polynucl eotide
according to the invention, and a carriger. 20 In addition, the

present invention also rOV|des an isolated conposition conprising
t he expred®iMN VigcEBR- L@f 648 BRI HC: d 20 ped CRRER 648, (SBR 1B N§usk3) eafl (i)

accor di ng th@ cériGarit PYRYrirRIImedbiHRRdr BY 8 Hub@RA 1hHE tH@. provides for a
nmet hod of admi nistering a binding nolecule according to the invention
to a person in need of treatnent of a disease of the peripheral (PNS)
and/ or cerbraiotifEENENbodimeoy sthgey bindimg  oeecilev ectbrdimy &b sibe pinosntides has a
phar nageutdlsgg&,amggart gqo%gmrl sing a binding 30 nol ecul e according
to the invention, a polynucleotide according to invention, an
expression vector or expression systemaccording to the |nvention

respecti VEIh}e,n é]ferﬁath@sémWMmr&C&QhQ|bnﬁi|rt90rrioha@ullerbeHé li@ntibr) the constant
associ at i On ast ar na eUt | carrier or

e
et 2t O el 30 RS NGLRSEHY ol AOAE VA B S 1Sl
sl ow rel ea?get @dragowint theneof35 tha g0y 5850 FHPSThERZPNS/ 064501 6 need
of suqp treatnent an effective amount of a binding nol ecul e accordi ng
to the invyentjon, B ynucl eoti de according to the invention, an
expr essi ol FEEHR" &P %@)E‘FB%"B%%‘FH‘BH@O'FW% ﬁ%‘:ol'“ﬁ%ﬁft Herinvensiopdt pihvarap,
or a host o¢ehimetic ©0 hdimagizéd micheclonay andinodly. | n a preferred enbodi nent,
the di sease i s a neurodegenerative di sease chosen fromthe 5 group
consi sting of Al zheimer disease, Parkinson di sease, Amyotrophic
| at er al sdfer&sprothal SMbodisygnt] ithe: firding| ogirede orccodingr talertbat ingention

gener gban@bﬁ@a_sa@,sorfeobﬂ ﬁl‘M‘@SOI?ﬁ@dﬂid@lseq@&fc@ﬁr%?lxt@é 5@@# gfér eﬁghg%ﬁs.smg of
he.deny o - ti G, SR S: B et i B OB 524 Agog ey

mul tiple smhéEQ§D§W)nnﬁdgﬁaﬁgnndenyel|natlon encephal onyel itis,

mul tifocal 10l eukoencephal opat hy, panencephalitis, Marchi af ava- Bi gnam
di sease, ponti ne nyel nol ysi s, adrenol eukodystrophy,

Pel i zaeusVAddsiRBNET HvBEiRsealsERRRIMNesHos afeisalatednpouslegtidr orprising a
di seage, GadarakidsedieRaBAcodiM] 86MaRAGEHbIEcUICBOIST OB Yn@Rdod< abbe' s
di sease. 15Alternatively, the disease is a degenerative ocul ar

di sorder which may directly or indirectly involve the degeneration of
retinal odncaragalembedingnts, nsaid peaéted r paymdrodtdersoft thet ineeokdme rematisase
ocul ar di ggrger is chosen fromthe group consisting of ischemc
retlnopathles anterior ischem c optic neuropathy, ic neuritis,
age-r el at cPERSHIORE QidhRmalvarsientideReqpricrs selgtten dipm ﬁaﬁ oryBicgnesting of
macul a6 edEgEID(ND/E)4, SEEt IDNDi $5 2Rd BEQITBTMCDSE&, obt argardt' s di sease,
Best's vite r t e eratlon con enlta amayr os
and ot her "hr Bt iy iaf PR SGED e ismt SRR PG P D S
reti nopat FQIP Nﬁel’?atﬁm DyNants EerQEQéDtNQ ed.tary optic neuropathy,
the after effects of corneal transpl antation or of refractive corneal
surgery, nd herpes keratitis. 25Alternatively, the disease is a
psychi atri '8 PESS®I q?’Bﬂo‘j”if’?@ise?ad‘ﬂ)P9[V“%°(§'d%§§/3}ﬁ iBy§ntien cemansasan i s

sel eﬁsed f*r @ poly he:lgtide pequemse sbmpgsmj |rsgéqu§ﬂ¢:msecuﬁa wcfjtdmjwﬂlsmn.w
In the nme e t as indicated above, the admnistration is
preferabl%nggéggpﬁgé ﬁ%?&@cramally or intrathecally. 30 In addition,
t he i nvent'i dRClNEdeOSAB FRaAMRNCE 6pMArisied FoseduenceBERINRINY 1hEER HuNAg 18
ol ecul e apgeEdilDNG:01d.he invention, conprising expressing the

pol ynucl eoti de according to the invention in an expression vector or
system according to the invention, by neans of reconbi nant DNA

t echn8bogyn get dnpthee pnaferéd efmbndiimht,&?a'slypﬂﬁmslie&tide of the invention comprises:

* the polynucleotide sequence of SEQ ID NO: 6 and/or the polynucleotide sequence of
SEQ ID NOC: 7, or,



WO 2009/ 056509PCT/ EP2008/ 064501 7 Furthernore, the invention provides
a nmethod of admi nistering the pharnmaceutical conposition according to
t he i nventWVorR0pgS680Py at the site of an injury. 5Fi nal IBGI/ER2808/064501
invention also provides for a nmethod conprising adm nistering one or
nore of the follow ng products selected. fromthe group consisting of:
a binding nol ecule according to the invention, a polynucleotide

accor di ng *t et pabynuslgatids spAucase ekBFQRRING feeidier Bie RYpWsIeptde sratienes
to the i nwem sepIpadielt cell according to the invention, as a

conbi ned preparation for sinultaneous, separate or sequenti ally use
in the 10treatnent of a disease of the peripheral (PNS) and/or
central (@dg)tionaliwdbs megntmventien ialseeprbvides Bordxbesssipn oetide Tomprisihd cd
for predu I and a

pol ynugl egowgaegﬁgxﬁggg@l%%H%@g@%trﬁ*% d%ﬁﬂéb@{‘% reconbi nant DNA
technol ogy or by neans of chem cal synthesis encoding such a binding

nol ecul e. Fﬁ&h&hﬁorﬁf ﬂﬁ&ﬂbeﬂti@\ﬂﬂﬁb%@é’s ah @Qplﬁésﬁbﬂ Qﬁﬁenﬁ c@ﬁv@ﬁﬁﬁ@@hﬁ bﬁ[ﬁbssmn
conpositi ecul e
ex |ronr) essi og)g\et(eég or ef)'lrlézjgabgtv g o?re ﬁbs?xm%?sfonasé%ﬁ“ﬁ EBa'(?g;'Efrﬁ%f 'ﬁrcg%aé’rlﬁ of

i nvent i on predugigoei mJtl‘m@nth ©oh the ineativn asedeiinad roeeat wben Ispid expression

acceptiab! @yGafy §réfariheflit WSftkserk In AkaApRIY hlegoRr 0duct s cont aini ng
sai d binding 20 | ecul e, polynucl eotide, expression vector or system

or said host cel I or a pharmacol ogi cally acceptabl e derivative
t hereof, ds aadmon,bthaam‘emnemweat[bm alsb @roedexLbr BoletEdShosE ePIRWBICR cOMmprises

sequentl alhy, uss I etf?gf\é Sat ment of a disease of the peripheral

(PNS) and/or centr nervous system 25A nethod of treatnent of
a di sease of the perlpheral (PNS) and/or central (CNS) nervous system

conpri1si Ngn addiibh Sthérpi-é'!;_@nﬁ iﬁﬁvé\ntﬁ)‘ﬁt&@cﬁroinBeﬁﬁ?@o@fedsééﬁbogﬁﬁﬁfcaﬁﬂﬁmﬁ’tfthe
effecti ve ampunt ecul e, nucl eoti de, an

b
expr essi o g&'@?%‘r"%{}é‘?@h&ﬁ?% ]HB%F'OEEPF acﬂa 1%e present invention

is al so envisaged. 30The present invention further indicates in the

exanpl es tIH%H?iE'B‘l‘? tﬂP%Fé@ﬁﬂ{iQ@lﬁ%ﬂlaI&%Qﬁ% +rpf§§llae anh{b%s@ﬁ:@?b’rﬁ%ﬁsi@%e

be used for ow rel ease o ecu

deposi t i oRolUEIERLIds; aceqrAy9te Lt iventian ?Wéa§P'tr@"of injury. BRIEF
DESCREBTI ON OF THE DRAW NGS 35 Fi gure 1 Nucl eotide (SEQ ID NO 7) and
am no aci enco i abl e f the |ight
chain of TRedEahteprare RIS N Kinat fistekedorsPhacugeiatt e
2009/ 0565@99@3!@2@@@ 08450ordng e theddentipepibor de hpSEReIl Bodd@IiAg ) toathd
t he nucl e¢tjedgosequence encodi ng the same (SEQ ID NO 23). Figure 2
5Nucl eotide (SEQ ID NO 6) and am no acid (SEQ I D NO 4) sequence
encodi ng the variable regions of the heavy chain of the 6A3-1gGlL

anti bady. Theanusdien| furedr Epmﬁdiesnfdrmiirﬁéth@ds oﬂ)ﬂnﬂﬁ@ﬁeﬁd@ 4 BEQidgDni¥3cdR)

and the nyeleahhds SeIMENGHnCREdba%d NE 28l % (REInLR MPa2dkease of the

peripheral (PNS) and/or central {CNS) nervous system.

The invention also provides a pharmaceutical composition comprising a binding
30 molecule according to the invention, a polynucleotide according to invention, an
expression vector or expression system according to the invention, respectively, or a
host cell according to the invention, in association with at least one pharmaceutically
acceptable carrier or diluent. In certain embodiment, said pharmaceutical composition
is a slow release composition.
35
The invention further provides for a method of treatment of a disease of the peripheral

(PNS) and/or central (CNS) nervous system comprising administering to a subject in



10Figure 3 Coding regions of the light (SEQ ID NO 28; top) and the
heavy (SEQ ID NO 26; bottom) variable part of 6A3-1g4. Figure 4 15
Am no aci dgosewssioes of the heavy (SEQ I D NO 24; bot t argr/emabstobsot
light (SEQ ID NO 25, top) chain of 6A3-1g4 variabl e and const ant
part. The | eader peptide of the |ight (6SEQ I D NO 31) and heavy (SEQ
I D NO 30) chain are indicated in italics. Figure 5 20Top: 6A3-1gGlL
anti body Ineghtof cHeh Hreakend aicefetiSE@MADNNG 5)binding makemter adcsEidd D N@
22) and Cilrdatiok, S5k RAdNQtEd hco E@tﬂeﬁﬁ@.ﬂt@nm égare%f% drlod s(&gg

| D NO 13 , . . Bott 6A3- 1 gGL ti hody hea chain am no
L1 0 ( SEbTRERS Ui e Srope At B RO oD Ao BOR. he SRGMT - N2

8), CDR- HDréfBEES leBDbN@in®dntatict @BEAsk-id2 (SEQUdgEn5tiR ﬂi&)ea@eqwemasmf the
Fi gurec6 = S . - ecific
or {mer & r GLoFrpHBbAgof Nondiid: deegRrnaRalaTBRE, AoRGRE: frhSElerist
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only (5i ghliteREilly, FlOlIsBat LOSCIdBNGRRGERENA LRBRIPAR AN RO ectly or
measur ed Iinndir(gsct?s>J 941\?5\55 tﬁg Eiggén\éPatian%P Sr'etirlfalilgg; eco%r?eal cells. In a preferred
embodiment, the degenerative ocular disorder is chosen from the group consisting of

ischemic retinopathies, anterior ischemic optic neuropathy, optic neuritis, age-related

macular degeneration, diabetic retinopathy, cystoid macular edema (CME), retinitis

20 pigmentosa, Stargardt's disease, Best's vitelliform retinal degeneration, Leber's
congenital amaurosis and other hereditary retinal degenerations, pathologic myopia,

retinopathy of prematurity,and Leber's hereditary optic neuropathy, the after effects of

corneal transplantation or of refractive corneal surgery, and herpes keratitis.

25  Alternatively, the disease is a psychiatric condition. Preferably, said psychiatric
condition is selected from the group consisting of schizophrenia and depression.

In the methods of treatment as indicated above, the administration is preferably
performed intracranially or intrathecally.
30
In addition, the invention also provides for a method for producing the binding
molecule according to the invention, comprising expressing the polynucleotide
according to the invention in an expression vector or system according to the
invention, by means of recombinant DNA technology or by means of chemical
35 synthesis.
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11 (SEQ ID NO 2) or human MG pol ypeptide (SEQ ID NGO 3), conprises
at | east one antigen binding site, said antigen binding site
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NO 8), CDR-H2-6A3 (SEQ ID NO 9) and EDR- H3- 6A3 (SEQ ID NG 10),
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pr ef er abl Q'SHD?@N%FF?WBW@F%WKW egi ons. According to the
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10one anti %eur}_eb) nding site, said antigen binding site conprising
ei t her

Immunoblot detection of immunoprecipitated Nogo-A from M03:13-cell lipids using

6A3 antibody.

After immunoprecipitation (IP) of the M03.13 cell-lysates and immunodetection with
35 the 6A3 anti Nogo-A antibody a single strong band at the expected size (190kDa) was

detected both for the 6A3-IgG4 (lane 4) and 11C7-1gG1 (lane 6) antibody.



i n sequence the hypervariable regions COR Hl- 6A3 (SEQ ID NO 8),
CDR- H2- 6A3 (SEQ ID NO 9) and CDR-H3- 6A3 (SEQ ID NO 10); or in
sequence twe 2bgppasseari abl e regi ons CDR-L1- 6A3 ( SEQ | D id/EPLAG8/064501
CDR-L2- 6A3 (SEQ ID NO 12) and CDR-L3- 6A3 (SEQ ID NO 13); or 15*
direct equivalents thereof which are at9 | east 90% i dentical to the
sequence of said hypervariabl e regions.” The phrase "at | east 90%
identity" Fi@#nes8 nore than 90% i dentity, preferably nore than 91%
02% 93% FA980: ARHancHbfes R o906 18RI LY. 20According to the
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nmol ecyhe chain
o 1 a0 mentrT oS REAS RS artholtfRRbe108 | SUIRH, B b HEBME, o7
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identity, BFTABERDEACRIFDICNIORFHE IBVENTIONO30s 94% 95% 96% 97%
98% 98% identity. In the binding nolecule of the present invention
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said antigen b onprisin
mo!ecules havmg the same hypervarlable reglons as said 6A3 antibody, creating new

30 antibodies having the advantageous properties of 6A3. Derivates of the 6A3-Ab, 6A3-
IgG4 and 6A3-Fab recognize the human NiG with a high affinity of 0.14nM and 1.1 nM,
respectively. Furthermore, the antibodies of the present invention show a high stability
and extended in vitro and in vivo high half-life and retention. Finally the binding
moelecules and antibodies of the invention display a slow release from the site of

35 introduction, making local depositions of the binding molecules at the site of injury
possible. High cerebrospinal {CSF) concentrations of the 6A3 antibody in spinal cord
injury animals and patients by continuous infusion have been detected. This
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single chain o%sfso?ﬁ{ﬁem%nt%n% g antl%%god\?%g 'Flgxs)a des c%ﬁﬁt@e e'%éﬁgeéf tp&%
publ i cati @wdwszm@'ﬁegiesmwﬂomd agee ar e shown' I@lan@wtd@mrﬁwth assay,
anti begdy" el a8 déadriba®lbelodomai n whi ch can specifically bind an epitope
or an antigen or a ligand independently of another Variabl e binding
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al., in "Binding Activities of Repertoire of Single’l bul'in
Vari abl e DBHAI% O%%t@t“ectoéﬁaf’?drﬁoﬁgé‘ richia coli,"” Nature 341:644- 646,
di scl 85e a nethod for screening to obtain an anti body heavy chain

variabl e "Iﬁ%ingﬁeﬁ \émb%diﬂ%n§ tQQWR}eﬂtES‘A‘ éigi%(sj%% a‘u’r\'é ltSQ|atEC| molecule comprising at

least one antigen binding site which specifically binds to the human NogoA polypeptide



35sufficient affinity for its target epitope to bind thereto in
isolate form A single chain antibody consists of the variable

domai ns/ r egoend/0sés0an anti body heavy and |ight chai ns caratreodsfogssol
bound by a peptide |inker usually consisting of from10 to WO

2009/ 056509PCT/ EP2008/ 064501 15 30 am ng acids, preferably from15 to
25 amno acids. Preferred nmethods include the use of pol ypeptide

| i nkers, d4S§EQd&CNPbEd or hymaaxidiFppa@ypeptide ¢PF@dPi N QU tdampeiFss atpleastudres
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meant t NS4 [ Ve O t
Tt body S-RESAS! GeBIbalh! O HRNIARAS (EBGIB 0. drdeOE RS e (ceb
speci es WR:1 1)1 FeePeeaiveubPd r egi ons of bot h heavy and I|ght chai ns

have an ?r*l &t 1Bagdfond &@@ﬂﬂa@@%b%&egﬂh?ﬁ@hﬂﬁ' y:DRaLz ehu ra;'@le G3, a»me'r@e%h'
is an anti

he caonst heav | i ght
chai ns, oS5 HYP%?%“% ® HRAHR 'Ot Sﬁ‘aﬁt S E0Td e dpenagnie feoipn o
bot h heaV)CIZﬁthbll | 6APhISECQHA MG: &t )e COR-UPOr6A3HGERQIID(MOD gl 2) ramdi GDR - LIFS 3RS EQ
rat, Rpg. B‘Ntﬁ C avian,) origin. By "humani zed anti body" is
meant gn e{ntl eid?)'%& ﬁoel bt he hypervari abl e regi ons (CDRs) are of
non-human (e.g. nurine) origin, while all or substantially all the
ot her par tspeéfic Pé’t@gmlﬂﬁmﬁﬂﬂieqmﬂﬁdmN@gﬁgor Niteis B fdniédd WedH ODR-HNEDRS H2

the highl ¥in SWHS‘ F AE- t.IS (EBR Iﬁeah/aaﬁbﬂq_ae?{gor%n%egg@ énetl? B%ag, "FPA?FUIe of

f ramewor k regl onhs; %Are ofhutman-ofi grn
however r dhapresant awertiong dleserithiiesst ittineknpwnibyetheediled person thhe epar the
of thesfr %P@é’ﬁéé‘of" 64 ®R8 M- &&ﬁéﬁh ih Qhd Bﬁdméﬁ%l\éé’dlé f#}Hyebé @%L@ﬂsto ensure

20Hypervar| abl e regi ons nmay be associ at ed | r amewor k
regi ons, pPPEFY PidngGto r’rmel AEFO8PZRY vRRAlCEH S ng ¢ @d‘?%eablae leasin@Woraf the
regi ons amgpelesdatildedions” ridagsiences odf3 ppetariable 0kgibmenmne Ipheiseakt least

I nt er est” ’9B§aralghtit§;§’etaﬁ§ m%lre thlgﬁ %%e%@tpfeqeragﬁ%ge Otﬁglgeg%gﬁg%, 93%:;

servi ces, Service, 110 NSt
Pr ef er abl P4h%en%anP’YPaPB% 9950 idamtiy. Toawgreshhidentty hateedi tvdi agino

Mol ecgbes aamYsddferces tant e dbtReming® dsiHaCa BRIpALRI B R Mhlt:lh%nlaﬁ}% the
type, includi p B preferably the constant part of hurman

T Bht char et g8y BF o P4k Brfind Ak fbierse Bapiy. e Boce Loca
pr ef er abl Wwligdmeltesdaaghproo(, KELAYPen ﬂldbm@t:bmahstamtes bbdedth web sief] Altschul
agai nst 2 PPt g, ARk Wenkulehd B! AHITiSs Mo, 3Hbi08NE RPRGS-

in a non-hunan S cdrisequenceé

o o B o Bk oo $257 Ml AsaissBy ch B %%/BW%&&Z i@t and Altschul,

adnmi npst enedo PNABUSTRDS64-68, IGdrlis aRd AKSHHER i1bed PRAS N90iBE73-g8ponse, whi ch
is predom nantly nediated by the constant part of the xenogeni c

i mmunogl obulin. This clearly limts the use of such antibodies as

t hey canndhe pecsgdinueniicer rethtes, e araisplattdomgedulpepimpdsiod at ileast one antigen

Ther ef or e pgRidqt s.ﬂeswm@ﬁ bhetlcan JJ YinB¢ %‘J i hﬂnvé{f@ﬁé@\ S %pﬁpsgﬁcﬁ‘ D Nd‘gi)e

domai n, chineric or humani zed anti bodi es
elicit a SuBYMEANG) (&R KYHBRF &) relpa ieonpdn %ﬁf"ﬁFs"c éP%QﬁNLosavﬂmefr@n
WO 2068/ 056&&@%’5/(:5%&@;8@064501 16 In view of the f oregoi ng, the

Bi ndi ng Myl e lhyention K C a.
chimeric anefecclg%sg tRé\R/h ar'a ﬁgéogs?ra# F‘éagPR%a%s a ﬁ é[ﬁﬂﬁéh&" PEHLERG of
heavy chaitle bvpa‘rvat@h@megtohenseetf leakti 20t/ ddensichlstoshypejvasiabiarregibhe CBR-H1-
domei N CORREI(SEQID IND: JusRAL- émﬁ f5 N8t bRBhE CORINBR @%

CDR- H2- 6A3 e(m d3CDR 5@ 3 and (éa{)he conZt antC parta i aggng%A%o)’
t her eof of ©SREFHMENA aI':igavy chal n; sal d CDR-H1- 6A3 having the am no acid
sequefte ¢SEQeadd tNEhyBRrvadabile r@mﬁeﬁn\&mmm@ tdnd GUR-0B, *AE@in each of

sequence QI%E@deRJ}leegrLgioﬂQgresﬁi lgas%-"/g_queﬁfa‘cal rt]glhyﬁ]eqvarla%leapeigE)(lgls %(HRqu-



Alternatively, a Binding Ml ecule of the invention may be sel ected
froma single chain 20bi ndi ng nol ecul e which conprises an antigen

bi ndi ng siwee®mpsisi ng: a) a first donmain conprising irCTEEGUBRESIT he
hypervari abl e CDR-H1-6A3, CDR-H2-6A3 and CDR H3- 6A3; said CDR- Hl- 6A3
havi ng the am no acid sequence (SEQ ID JZ\IO sai d CDR- H2- 6A3 havi ng
the am no acid sequence (SEQ I D NG 9) and sal d CDR-H3- 6A3 having

t he ami no &Gi (FEQdHUNACEL) SER-ID MS, (SIEQ)ID b@d12ba)d EDBdCeBa3 d6RRIIR NO:
conpri si ng shneseauence the hypervariable CDR L1-6A3, CDR-L2- 6A3 and
CDR- L3- 6A3; "said CDR-L1-6A3 having the am no acid sequence (SEQ ID
NO 11), said CDR-L2-6A3 having the am no acid sequence (SEQ I D NO
12), and Shkedhhch¥e 1863 bindingngte ttﬁn;ammgolnaﬁqdeﬁ@quﬁnﬁ:@eh&ﬁ@ﬂwebl@hs

13); ard . S, bo i I
oxtentty SoppfERHe O SR olhg et o RHRA Flel Pifentahebls ity o Ao
t he secondodidigraus VUt:h ﬁ@ﬁht pdeG- p @ferwlﬁalsa@lx@mrehﬂdtsfyre@rbnt laee tnte@perdmwm

and to thenptbhéss FaprlvoBX réfEAst yor%ntﬁ%‘é@%c@?”fﬁéﬂ"ar@ho@aﬁﬁ@&dy framework
equi val ents thereof which are at @ﬂgg;t?t 90% | dentical to the sequence

of said hyf&YSar & ‘?f@ralb}é/ R ang "PMPYOREI®BI%RAown, ni nor changes
in an am racadind tsetqaeme&nsmm&nam ded bintiog, maldclilé intay slso soMapiisd st ieqst

of onggpor H; i m of the
origi ﬁal Sﬁgtégl{'% wﬁ ﬂ8ﬁ§§ Sgﬁjbﬂ-?éﬁ'b :Egll(afr@ S'tg%ﬁmln b%lrt%%rertl es. Thus,
by the termh sgrvense thwngm%mgm@ﬂ@u@ﬂwbmmm JuCDRIHENEA3
Lhegeof I(ESEQE@NO eg)ta_laarcémny%.twm(gg@qf1|3am3e1qtj)eg)|rr]on any antigen

i nding site anti bo c n_or men (o] |n
donai n 8: rdhgA Bl BVRSRI redlons (o sz e ¢ F ok

each of tNéEQ)ﬂDMeﬂrZDabdi E€DRG- 6GAS (EBIRIBll\lo ABR- 2, and CDR- H3 of the 5
Bi ndi Mad 0 i

o198 g @g%tt %5t.§aletts tRErehs &Q.ég feat il g%dfxqesnttéﬁtoe{h@bieafatce LT
hyper var | ZBPFVPERAISHFETiBHS- dﬁﬁ piragia3at lsees PRYangently, WSI-QD@A@BQ’S@@’
D NGO 9) isumttyCRefefabBARotSE@N! 93 O 240 o3 %wiheroe as5 %BDBe Y] 9796, 98%, 99%
equi val ent Q¢ H1 6A3, CDR-H2 is equivalent to CDR H2-6A3, CDR-H3
i's equival ent” CDR- H3- 6A3; and 10(ii) which is capable of binding
to the human NogoA or human NG preferably with a di ssociation

const apt (Aléeiard.ﬁg t@%&ﬂesémn@enﬁ&t ﬁt@@hynmcale@ay até@QornMseﬂvst

pref er abl é or ané1 bi ndi ng nmol ecul e

i nventi on h%w'ﬁ’igf“&?e"r 5%5‘ t"gosrﬂt@ COpPEIF ﬁdBI%qt%edB‘FrﬁVP@'V?f@rb]%f%dﬂ“ﬁd:DR‘
site (nol enulcA36/ARR ITHNOL i8), CORAMZ- dA3e@ED 1f NOhe) ppalDrReHBabhe (SEQ ID
regi ons CIRB—H%D_ SR H2, CDR-H3, CDR-L1, CDR-L2 and CDR-L3 is at |east
90% i denti cal’, “nore pr ef erably at least 91, 92, 93, 94, 95, 96, 97,
98, 99% i dentsesad eotigenebiadinnvalEesrmBTARNSr MaptaueNee theyhpprsvarfable regions

CDR- Hp5 6 AZDRIEQ d4B (88 18) o CLFY; HBRAA3 AFEEEHGEHND: | ,an@@BREES A3 BEQ

| D NO 10@@ A3 (SEQ ID NO 11), CDR-L2-6A3 (SEQ ID NO 12),
and CDR- L3Pé! %E@IDZONO 13), whereas CDR-Hl is equivalent to

CDR- H1- 6A3, diGbRetilivalentegberead ehith tace EDRastH20% A8entCBIRoHB el seqaente \of Iseit

cqui val ent pg 2B 7 ARl e%%%ﬁgsfe?&""’t q"% e masR s e gt
(i) whi CRISIErsBHpERIeahan Yb1onde Thy 9BHhs AP NG SPoheHar WG

prefepably with a dissociation constant (Kd) < 1000nM nore

pref er abl >Accor&mg % ﬁte presenQ invention ﬁte blr?éjﬁgE}In%{e%Blleymg él?o con|1<|§jr:se 10 nM

* at least one immunoglobulin heavy chain or fragment thereof which comprises (i) a

variable domain comprising in sequence the hypervariable regions CDR-H1- 6A3 (SEQ

ID NO: 8), CDR-H2- 6A3 (SEQ ID NO: 9) and CDR-H3- 6A3 (SEQ ID NQ: 10) and (ii)
35 the constant part or fragment thereof of a human heavy chain: and

* at least one immunoglobulin light chain or fragment thereof which comprises (i) a

variable domain comprising in sequence the hypervariable regions CDR-L1-6A3 (SEQ



Thus further enbodiments of the inventions are for exanple a Binding
Mol ecul e which is capable of binding to the human NogoA or human N G
w th a di seecietasen? constant < 1000 nM and conpri ses atPdTEEER00806£5501

antigen binding site, said antigen binding site 30conprising either *
i n sequence the hypervari abl e regions -H1l, CDR-H2, and CDR-H3, of
whi ch each of the hypervariable regions”is at |east 90% preferably

91, 92, 93D & 105CD8E.2-643 (I8 IDOY il And CBR-E06A3 PREQ HP NGLI18) and (ii)

regi ons CQ!%Ean@a‘}q% pé&%@f&a@dﬂﬁtt@eof%ﬁb‘%aﬁ h(é‘ﬂ%@ Igp NG 9) and
CDR- H3- 6A3, %SEQ @jgé ective 35% in se% uence the
vper vart ShP B Sg P e eIRbies! WRBR A 4t laset SBYe danticat ta, hecteAuSER affsad
t he hyper \‘tgpeabtisbie eggons. /s &bsd cas 8%ty pmebey abdrg Han 3D 98ent&¢,,
95, 96 97 L9056 PGLLER2Q 9

nopervar i AEe ol e S Ry T P T Do %%%
NO 12) and CDR-L3-6A3 (SEQ ID NO 13), respectively. Further nor e,

Bi ndi ng MihegalbRdRg ries&nd bnemefbeé@hf\mw@ntroambIcsnﬁéntmara@bmag}rﬂ@nw@&
SNogoA or |on const

oo Ot P B BT ekt il it Bt AU SRS en et B b R TR
hyper var i dip#etypegindribe CiRti, paBDR- frfymamdhGBBF biSthedfunvdni it ehaih nody of

t he hyper el I 9
05, 080 o3re KRBT oL BRTelB k%@ﬁé @"ff%%b “240?%%.90%“5 e oty
ID NO. 8) tﬁ%:mewt ENEPEED TAY ke RIMEA30T( SETeriD qqcﬁummzﬁp
respect i vehatiocRAd ghtido@econd ant i gen b| nd| ng site conprising in
sequence the hypervariable regions CDR- L1, CDR-L2, and CDR-L3, of

whi ch each of the hypervariable regions is at |east 90k, preferably
91, 92, 9#cc@dingds, thgpresent iryBnti@QIhe divdingcablecwe mygyecoragrisaldne or more

2577 TR SR O (R i

const ant h@oﬁ@@ﬂpé\‘ﬁ’ Izﬁ ({9 rg@vyha%ggggg N&’s%%ﬂllgGﬁr‘n'EF‘i)dl ng, for

exanpl e, the biosensor affinity nethod (BI Acore) (see above). In

addi tion, fhe -hindi &Qfe%ﬁ LHBS&.&%H@%% Bl n%ﬂgi 8‘0 gcglg & H1d' nl%szlavt{ rllrﬂ

may be shown in a bio &l ow.“TRe const
part of acﬁmﬁﬁﬁsh@a‘@?ﬁcm W‘W ieding sitesajd ;anfigen ?@deSIteaCOIT‘IPr@HTQ 5]
or E bgpeseqictter 8l Yysrvadidiey bR, CORIEL- @A?f @bﬂb#z\cem atnhecwé H3Lé}’ﬂ?ﬁ
wher eas t he Cﬁ?ﬁﬁ @£ﬁrt ofh a humanAJS ht chain % 'K
type (whi A YN the) JY. ackzsCBISRLRSER 1Dy ?yﬁeﬂ'%ﬁﬁR H% A3
pr ef er abl yaehgtthe abiby @eid él'dfqeleam ABQ DI NOs e L ceaich fICORI-H36lAB Sieaving the
constant PAfitSadd CefehENSER Iﬁwtio?tanaldiréé%ﬁruﬂz)atents thereof which are at least
90% identical to the sequence of said hypervariable regions. At least 90% identity
25 means more than 90% identity, preferably more than 91%, 92%, 93%; 94%, S5%,
96%, 97%, 98%, 99% identity.

In a further aspect of the invention, the Binding Molecule of the invention comprises at
least:
30 a) a first domain comprising in sequence the hypervariable regions CDR-H1-6A3, CDR-
H2-6A3 and CDR-H3-6A3; said CDR-H1-6A3 having the amino acid sequence of SEQ
ID NO: 8, said CDR-H2-6A3 having the amino acid sequence of SEQ ID NO: 9, and
said CDR-H3-6A3 having the amino acid sequence SEQ ID NO: 10; and
b) a second domain comprising in sequence the hypervariable regions CDR-L1-6A3,
35 CDR-L2-6A3 and CDR-L3-6A3, said CDR-L1-6A3 having the amino acid sequence of
SEQ ID NO: 11, said CDR-L2-6A3 having the amino acid sequence of SEQ ID NO: 12,
and said CDR-L3-6A3 having the amino acid sequence of SEQ ID NO: 13; or



Conj ugates of the binding nolecules of the invention, e. g. enzyne or
toxin or radioisotope conjugates, are also included within the scope
of the inveotxamssdom 30 anot her aspect, a NogoA or N G HiTack200$/064501
nol ecul e containing conposition is stabilized in vivo by |inkage or
association with a (non-pol ypeptide) polyneric stabilizing noiety,
such as gl ycosylation, as obtainable by in vitro or in vivo

pr ocesses.c) Birantpéamevatgnts tiesedfwechoéresitagask 9984 identical éo tessagubedd, offsaid
exanpl e, 'H}d\@%ﬁérﬁé%‘a 0@19’%”@35@"90%1 lher%w 5@%&@90%5%% 9 EHentity,

al.), each of which 1S incorporated herein reference.
Speci fi caIHr?ferat%%"@rert@ﬁ@rgé?'f‘tzé’§°/ﬂ§§c/?4 et W”u%@"’o?”é"y ﬁ@%e??% igentity.

natural | y-occurring polyner nol ecul es, such as pol yal kyl ene,

pol yal en l.vo | enes . or sacchar.i d to ipncrease the
T vive naler A En sl e wBTOIRAN HRlrd3icge o TRGmor
2009/ 056509RCT¢EaRIR3E8ADBAT e ERtig§pbiding sitanpherisifg:a st abil i zi ng

moi ety is az%litu@rtﬂmélv%nemglréfm of t8e hem cre.rpads@el (‘é)éb%%o @ oPr00ess of
|l inking PEGto an inmmu describ in these

| ob
ref er ence?) A8 V?‘éat?]%f@“?rbﬂf "Eh8 'W@F éhEHXé?g EA%E@%@ aPiNGH. ®), A& dietGaupyalgnts
t herei n, aherofyekicio ard\AB Ibish dDMOidemticattyl the Gaqudnes BEQd ayeavaranioisns.
as by ttachment of PEGto lysine 5 or other am no acids on the
surface of the NogoA or N G binding nolecule, or site-specifically,
e.g., thro¥ean PRGRHGCACHAERY Stte @mMPEFes b@fblf‘élﬁlfysﬁ ARG GEPOd ddompi s dhese

cystei ne nesi BWpcatteRANAE aﬂn@@@wpéd}eemw@&, Nk@er%b@dbé@w ARh S8R W be

it may be ref n-random ne ttac ment ,
oy e R RS chal e ol Shd S RIRT IRt Ak Bl PRl RELASTFSe
anti gen- b|fragmegt sharecfandsthe escamd ddmeeimbeieg ae: af dreimralitogicbutiiéght chain
10affi1?i tYor @ty ﬁp{ ot&fty of the nolecule for its target antigen. It
is preferre e addition of PEG or another polynmer does not
interfere vvith the antigen-binding affinity or specificity of the

aRti body Iﬁ&g@/ﬁle@roflﬁlr@fu?;j Mdico@esrof ﬂ'ﬁauin]?entB)ﬁ .n@l@@@amﬁodie@t@ﬁradlﬁ:ewwfe
t eantlgen i ndi i_ni or spe CI icit S_ nean

PG| | nkedeko o BRoRt R iRl deT Ghercor izt bad B e sRapeRert
no nore t Himreafé e19h(@badit end cherfrétgment% well D5 gle elsgie crrisiralle domkina
non- Phg | iakesh é\éog@/ae&rr.ba@.rbuggbeat HMI@Q&Hn%é‘fb‘O‘?B@s%Q@A?a”E ant i body
single varlable domain. In the alternative, the phrase "does not
interfere with the antigen-binding affinity or specificity" neans
that the REGskd hieh,fotsmgtdf ddsogoAntbodyi'@ bivadatg dombmouhien &t Qieras"caty
| east 90%,

of the pol %e&??ﬂ%gez%%n gh@%nggr gt ‘l’"% rYdlegénqtenﬁ%%? Pg)tt%? &%%:'?eoce?%ge N9
in vivo haomajn which évlrglértéammsppabmngea @digand AeingRoiamin entbddy aine,
e. 9., 28boe2nOf0a Wn'ibooroﬁ)&emwtﬁm@p@ltk[&ﬁé VPR Kip, dol}né?lgaowhg‘ezt@lewger
kD, 5, 000- 25 000 kD, ooo%fg 000 kD, kD- 35, 000

kD- 40, 000 QBa”Erar&b%‘threé”ﬁ ‘P{Ef'lf@eﬁo‘@“ “i“Fm v 89’6+ O&ﬂ@/ﬁéf'b%‘i\’zéer
depends updwerd tie simjle ddedinustibodly binds ammnended‘ender&bvwmhe,add\kiemae ViHt or
is desireg,t t gt ; ' .
advant ageous Rang: IR pEterdl) oHLRINE p Sribie, b Bl Lipprisep,
Wher e, i ndtoiagd VHtsinge G@@?'ﬂéﬁl at“ds?iﬂ‘ieﬁt\&l single domapTesbniaves Farctaibing .

ITﬁr geﬁo polswger aomemgant.b%ay Smaq kD lé&%ﬁs@m@o& kHta Ql'fndfﬁ@rﬁe@ﬁ@lt\b%f Y8E€Ghtact
€ phar OoSITI ON e.l nventl o

“t her apeutarﬁﬁﬂvy? ap P e B dered i khOE el e bfpterudia, eta
armunt ofin dBNdggAAdivithisgobianBepegtod® ofobegle émoiuntdiebulinyéaiabtn DoAains
therapeu%* r%kédyfr&%fe% drﬁér\é ial TR Y N ature®i At §adt 945301 I&E%tmﬁﬁhf)g‘%é#s}é?%nﬂ]‘i;

dosages and peri o tine necessary, to ac I'eve
t her apeut it OP@'?J |afl a“Ab‘?leF%aj’éLﬁhia&hY@rij@r Fegion 04 aiRglarontFin PAEBbAdyY evith

or Ni g5bi @dﬁﬂ@nﬂﬁff.ﬁﬁ;ufoe it9ftarigbeepittype b bva tﬁ@&étdllarlyola?c@('f@fndl ng to

factors S'ﬂ smg cﬁam anbgoea%sgmgltstas o? thgggr’lab?e éOmalns/rg\éeiCIJ hCEf a%fal;[t%%dy heavy

and light chains covalently bound by a peptide linker usually consisting of from 10 to



conprising am no acids joined to each other by peptide bonds, having
an am no acid sequence starting at the N-termnal extremty and

endi ng at wbheo@/osem nal extremty. Preferably, the polyqepiaemsash
the present invention is a nonoclonal antibody, nore preferred is a
chinmeric (also called V-grafted) or hquni sed (also called
CDR-grafted) 15 nonocl onal antibody. The humani sed (CDR-grafted)
monoc!| onal30agminb agids maneferabldsprmdb to 261 anddao fedids.Rreferngt angtbods include the

i ntroducedsp n&fo pbﬁﬁeﬁtfd%nﬁm@rg GER)esér%Eae%?Sex‘aanié‘eunaE&rﬁ{éE%n with scFv
anti body. A functional derivative 0 as_used herein
el e dnBR MR Bh gy Pho (1588) SHAee (4P BRI oBp o ctuch: 4 girpriure
cgmlmn W tdoes noohytpe@thaj@nttant pertpr ﬂ&eﬂ;}’éavv ra\nemghtomams ahd |hi&\bengvédhﬁat
abilit t | n |

deri va%él vghlgnc '9%:&?8 %tréfegéralrt %Hgg'g]gﬁ\e %sfs %ﬁ%@ﬁgl t(%ag %g%p?ﬁ @pt a(ﬁté By
accordi ng “tﬂmn‘tene aptiesyntis Meashan @ntlbcmag mmtf@mﬁpshasbregsg\smﬁhwheanrm

the Sequer&?‘?gﬂﬁarﬁltﬁ@{/ YRAR brdﬁ‘otﬁCGrOIBd‘{’h n@adeoaﬁa@npfrs&em.rst gN&s] Wﬂlle the
e.g. of a speci ence. erlvatlve 25 |s used t

et ne. amRUeUlEi S SR TERRD Sy s Mo BoVRY AL S Pl 6 SEPOSSREieS:
pol ypept i dreefaabty, di oy intavict drgibpd'sierdn amibedy irowhick.the cofstantsegiohs o the

f I
fﬁgugﬁgge#}gﬁnéy@{t cﬂgﬂg &%o‘tl?{aérb‘é‘?%uﬁmfan%r.B@eMrﬁ%%gq{Sné’ﬁ&%& [F\% oﬁ‘%oth

hyper var i d§p¥ @@@.ll@ht élﬂalflfhérq PgReN ahwﬂﬁﬁéeﬁeawlr@h@wkepr eftepi@blrjouse,

have at | e:a&kere;tw«an PQP/glnnBv ehirnghigé Bhtboat" _ksem&anta&wht.&hy i avhi§Bthe
94, 95, 3 uence |%ent|t

9% | |
acid sequ B%NB?'abale 68 'ijl?)seﬁ:[? r%@e%‘fﬁ?ﬁ@”i"ant eg'pmﬂé%#t °5'9W’eﬁ“thl%rffn or
e.g. of assps#entdllgdlistbguemreparane thabsrambglabllp €.gt Hiencanknibediortsyartdo
bind yie QHérﬁf&hNO&)‘ﬂéér%d BB Pr Me@aré‘ﬁle'ﬁ?ﬁ% iMeE &l fhe rhdpfeviitk Qédéons, are, of

"vari able domain" refers to a aving a sequence derive
froma narﬁﬁ'ﬁ'lai“a‘?f'%r‘?ﬁhluﬁ@“lzﬁﬁ@ﬁﬁﬁ?&mab’rFO\V’eP"%"gf N aAf%aG'é"r?céC'@%of Eﬁe
“derived frigHnesscqnemRl ihaRe gemsbf te YarmhegorRregivhe Bdjbbent 3€ ghe AgReridriable
ei t her |sggﬂ5§d froma human i ndividual, isolated froma non human
ani nal , such as a rodent such as a nouse, in which the non human
aninmal is capable of generating human WO

2009/ %65@%@?5/5.551@90&/9%&5% ZBe 'eEH&HEiQJi AR Ié?@ kfhd" 6159%&9 .%Blons,

I munogen, \P £ erably said non human aninmal is not able

produce alﬂ'?fﬁr El ef EWH'BE]é%dI}’é“at”oO”Q'E SpiEhie frameudrks redions ¥k %est'tEﬁdaF‘y
of cl oned "Beqencendfi fro@jnsge Nera@gogicslastefat”, KabatE.ar gt of UBuEartment of
antibody Y.L&ai of %@%nsseg%@sceﬁébnc eMPEReRicE! QUK ‘%‘339“?%1%8;5‘# [T

regi on sequence was nerate oné or hore diversi
sequences Preforapiridierostaiapagedledl bumeadenesthain ohihe Rirdies Malegulse Maythed

for bizgdi ngtheorha 196 ﬁ@dnér@rp@éfbra%mﬂhﬁQPG4Np@lﬁﬂﬁi@ﬁﬁbt@eb%@férably the
i rmunogl obul i n Va@{g east acid sim]l

(imel udl ngomagne Stk o e i hsodromay 5505 Te7sfbeada Dbt frgoro e,
sim | ari t yyore@refersbtywnfahd yappady) tipeg human | mmunogl obuI in variable
dormai n sequence. 10 Alternatively, or in addition, "variable domain"
is an i mmunogl obulin variable domain that conprises four

i mrunogl oMANPEOR ANEBedEe FRigsdrPIRINgRBVRIPTEN Befiuty founAl inFai hurans may rhe

E)rl Sg eabl ¥ﬁh¢46@aa ina n&ﬁ-ﬂm‘éﬁl’slﬁstéﬂgleolgs .arre:cée&s 4 arrbdt &Msé@@ﬂée 6t thid, a
. e "

ani no aC| &€ gcﬁ?ﬂecnﬁ'gtb”c?gy a¥ P%\Or%ﬁ\%‘f ﬁyr%&ygﬂg%ggﬁg?g%%&nﬁ% Qa%(‘.f”'ﬁ?s'a
f ramewor k eligtyi am undasirab% dompné gespaate,| wagh 8 mrednmlgamm naadiated dyi the
of the ampQ ARl fhré @AURDGEBnQenit, MMHERL w&mw. cre%agqmmtmﬁz&ah!%ym

vari abl e dormain can conpri se am no acid sequences O at are

Lhe sane ABUbGESER Gy SaMP DEAIBHRISEres OVES i Rr8|9DARH Reyiack efiwr Therefore

regi ons ertc.@q;eehdmjer@ ;gererndeurte Laatg.rtgn@lyhegsnﬁn@eglmtn, chinedrRr @bhymanized

human, or IEIb es w %(r)errp oltsﬁ<eﬂ/ \{grél%q & n |a|| aI!ogc—znclzch r'eEspWOnge\Mwhen

administered to humans.



15 "ldentity" with respect to a native polypeptide and its functi onal
derivative is defined herein as the percentage of am no acid residues
i n the candiodatwsemguence that are identical wth the regcitesoeison
correspondi ng native pol ypeptide, after aligning the sequences arid
introducing gaps, if necessary, to achigve the maxi num percent 20
identity, and not considering any conségvati ve substitutions as part
of the sequence identity. Neither N or C-term nal extensions nor

i nserti onsnshay br laee foP ﬁonrrdi%ﬁe BhdlRAUGIEAde 'ofd@rnet fnwnt.o'}{l%mpqgo% elected

conmput er prograns f or nment are wel | known, see Al'tschu

al . supra.fI5eARMEICANBe Yy Whl“@fc@f“pf'éesa?tl 'e?r‘ét ural Iy occurring

L- a- a(T NO s @ndsmmeingglobunith Hiedcy diskimgr fBagrﬁéﬂlﬁt@el&@r dﬁlchfhmpﬁé’ﬁﬁrm a’i(liérikble
are identi e si.n et - | et
oot gngti o i GUsPh, e oS the FUBADR TN ork by el EPf-n e
mol ecul es andt FPRGIFeSAR anck (BndescanataBD periedir fragmend theredf ©& guisytoas haavy

conpar ed tQas@; BQHWHE%BWQWh@%Fﬁlﬂo bha s@ﬂ@éﬁ@t(SE?\IQWO 08, sgtdgCDF@f
a specified sequence. Am no ac uence vari ant s

G en AR 8- <o PR MR UL TR RN ‘é%a&&p@s—
still haveaving taé)ainirtoyadd)sdqualmtet(eEQquo N péandr human N G

Sub |

St AL R TR 8 AL A 0 AR

at the sarﬁ@n@@tmmwﬁinmiraswyﬁﬁﬁ epenEiEb i Rgions Q%Llpﬁé%reﬁ@R 15-6A3
i nventi on,ang. CS]DR-D§ 6A3 SRE ¢i)fthe dormsesttganeor fﬂ'é'@]‘ﬁ’ﬁeﬁht shePadrick UtHuam IIRY chdn;

single, where am aci.d in the en.

subst it ut €4 %[?'PH{ %ﬁ%‘?)‘/""ﬁe el red SWP@Pée ﬁ%ﬂ ﬁ? R@Orlg? CDR-L2-6A3
2009/ 056500PCT/EP2008) 064504udBe AFEQIDANOUS2hand daekADBUBSAR bvity the
the sage ga%ﬁ&é'&@sed S6L Egé@ﬂj P@gag%)argrs are those with one or nore

am no aci I nserte |m"re I ate acent to an amno acid at a
particul ardiBEs PRYNGENtR tErae] VW@%FP'@E“%&WWSﬁQa? 8ret #lelepiteiBptidentical to
i nvent i onth@sghuehfe & aREBpeh@dableGegone. | Medi atel y adj acent to an
am no acid neans connected to either 5 the a-carboxy or a-am no
functional group of the amno acid. Deletional variants are those
with one dternatizelind Binding Meletule af el ipyripion deavabe eelelited) from & hiegle chain

presenp i rbYrF‘de ﬁBbecnﬂegvhnéPxfco%p%@@sCérf érﬁfbeﬁ%&b‘?ﬁbcﬁm do ?rfﬂ?*éﬁg O di nar| ly,
del etional _variants will have one or two am no _aci ds et ed

in
parti cul a®) PdgriofPeain Fﬂ'@pﬁ'ﬁi‘%ﬁ'\ﬁe@”eﬁ‘@,&hﬁlhﬁﬁ?rﬁﬁn?ﬁﬁ ERRITH 6431 GR H3-6A3
i nvent i on amd\COReHpEad I ead ADR-H EGaBNaniay tthOlAineadd beiesce (SECOENROAR),
t he nucl ei C idye

per  or mancECar s HE et ARAniRF a0k ANLE Koeq 5 B e o EBR-Ha-
mani pul at édﬁé‘@‘@étthqf amine o @anﬁ@r&r(éEQdéd\*%t Bhyamhnual s, such as
ganbr Qeﬁa@) aaéeco&dla&%mWnﬁﬁ@In@rme@uwa thé\hlf@é}%ﬁr’éb% MDN&aL@da @m -

pring r

oncoding. (o8 BRI RB e DRSS FRGRE LT B 204 sSaueiea GER 10 No:

appropr i atie).csmid IGDIR-s2qa2 haeing ahel dmian stidr ssgdendet (SEQ HuINCabl®), bodtsaid

or gani Sm fegjp. @‘%@ﬁg\nﬁ%the@nw ot \é)%%ﬁq%\@xo %‘m W’l%?]cor@her € are

accordi ngly provide ul s

hyper var i &bl3ePeréiieoinke whight iSdMnsu ¢ihendgo she &N- tenmiat ielﬁ“é@ﬁ?'t‘é IPaithe dirst

fragnmsot tdbeepknd & tie &Lt@gﬁmaﬂmﬂmﬁbf\meﬁgecwﬁa %mam of td b RreseRk
25i nventi on es.of .t he ‘%aven,ti on

Forthe. pRStERRY ohEls el Ab ko Meirumre eHEe BELobReorhOuRenon by
reconbi namt directresiuivileetprressonwhithadre abfieash 80%r identicat tecthet degtendaenf said
skilled p%ﬁrﬁ&@ar‘i‘éﬂ[é réﬁ%n@bl e to synthesize 30 the DNA nol ecul es of the
i nvention given the information provided herein i.e. the am no acid
sequences of the hypervariable regions and the DNA sequences codi ng
for tisem AA Bt hadl kwng ORBLF Ehtndee A MAkAk aadogea,hawcgem:hi &s ektion,

exanpl e d%agllilblp%ldsﬁbstlﬁt)lo%?’?one gr sz.ierlf%rarira%lno aczés may }{eaa "éo an a\lezllcq’orm of the
original protein which has substantially identical properties. Thus, by the term "direct



the junctions. The restriction sites may be generated at the
appropriate positions by nutagenesis of the DNA nol ecul e by standard
pr ocedur eswoDowhises0et r anded synt hetic CDR cassettes ar eeqQuEmonsddisby
DNA synt hesis according to the sequences gi ven CDRH1- 6A3, CDR-H2- 6A3,
CDR- H3- 6A3, CDR-L1-6A3, CDR-L2-6A3and - L3- 6A3above. 5 These
cassettes are provided with sticky ends'so that they can be |igated
at the j urkaulvetests derens” s meaniofikhasyanyt brréarafiapleoteginl ahprandighi dinding
a DNA nol egd! enﬁawt%umhaﬁﬁl o FRAGRAESH PBRGE, rbr\éﬁ@lgﬁ@i@ddi@élﬁlamd.ng Molecule of
Furt her nore, cess)ary to have access to the mRNAfrom a
pr oduci ng tA®! WﬁB"r"?'Hgﬂ%{e $A¥ine in order to obtain a DNA construct
codi ng f or(i)tihe~titmeadhoofatheanpehadeiss regxommeDanerijaﬁz AU EDRET3 of the

| t f
2P onod oy LSS B LR ol ket AR GUEA Rk LR A 11 o8
written i rfePra?s, &9°a516ﬂ6caﬂ ﬁétmwuéf@t@aevr@éwab@ere@pns ﬁfec@%'h‘é 6%@&@
met hod cormrmcsee),tdm ayihBesis 10fNE: Wto@fnsomgm@:imbl qgﬁ »whdredd

Govi 1 eq DI CHR R HOGYS Ko S N Ao DR oA R iGped. con-ha

i ncl udi ng ibeqiielerto GIDRSH3-G83; batt eri ophage artificial chronosones
and eppsongy wﬁﬁ:ﬁtlgEagpab@(&r tﬁﬁoﬁhgg;’ooi’l%‘?ﬁl%én 98@3}{1 §h'}ﬁar‘?ﬂﬁ€ ﬁéfefal%l lif a

sui tabl'e pronoter an I_Ergenes en eav%

chai n congstsgAtiainiy F%"S&”FE Qﬁﬁlbﬁ dpgo aWPé@oP@ferER‘pjr‘é%lao d vedfBraM, most
usual |y copéfardbiyewith amat€notnivglori s recognl zed by the host organi sm
and i s opera Ilnkdto he co ce.of int t. Such_a

P omot er i) B e REF P B W ERTed PO M ey e BIRD: 9o R e
refers tomth&mo@mlequmwﬁmer ein the corrponents described are in a

25 reliati qghh RviR@r é‘é&%fﬂ‘ﬂeﬂ%%ﬁatﬁlé’ﬂ&é.b@é’cbﬂ HNIR-HD! EBRGH: NEHHLET -
A control sequence " éﬁ ked" to a codi ng sequence |s |igated

in such a GkAy-4 ARY CBQ&Pe‘éé‘F 5"0?0("[" Heentisd H@”’é@Eﬁfé’ﬁ@é af teage Rl Red3: 94
under condis beNs7,cu8)EBH ileativdl th tlteheqmm&ntaiypsmuemeeeguorﬁwsmmmespa

O anerer y 6EQD NOCs), WRhY s SeBLEPABES) | collB-af GHRAINET b cor-

transferr I'n an appropriate expressi on ecu

encodi ng é41rﬁﬁ3e($ﬂﬁhil?l Wﬁtilﬁoﬁpééw =) HBE,NQ)r elﬁaraéd (BR-53-2A84FBQ ID
met hogs, fi: l@jaﬂﬁér@as asr4asis %hﬁ@é‘ehﬂo\@lﬁﬁ&%9CDR HZI 2| eauﬂal"ehﬁ RS-

enbodi ment o ention, the
35pr oduct i é’%ﬁt m\éd? OB é@%bé%a%ng % ?Pé"‘f%lﬁﬁéﬁ? iR-L1-6A3,
i ncl udes fGDRsL2 Braguvelzonith ONALZ GAST CDRLS issquieslemt tb&lDRBES-6MB; andD

2009/ 0565(2%’%(. 0&%6\?”@?%0‘?&1 e fih i § NoBOA YR UL HEA! Nigse pFﬁXraBWftEEe

ei t her: | east on nucllJ eot |3§ sequences a$
ID NO 14 d'SSEEDaq'QD fgnstand (KAH <SE Qniy, hl@orelBFEfoﬁb|V with agd |¢489 "d\ﬁem@fﬁt

t he pobynyeéeablogitsgegdengesnmas shown in SEQ ID NO 17, SEQ ID 5 NO
18 and SEQ ID NO 19. Another polynucl eotide according to the

i nvention conprises: a polynucleotide sequence as shown in SEQ ID
NO 14, SHQu$ DirN@r eNOodib@ntaaftthgOriveatipnd ynedolt ectnde asioirntleleage stindoin

in SEQ I DiNGpabie or BRdidgRoNeE: nl¥Fan M8goA Br AMHaPRiE With 181i@BHaRndnBant <
1000 nM and comprises at least one antigen binding site, said antigen binding site
30 comprising either
* in sequence the hypervariable regions CDR-H1, CDR-H2, and CDR-H3, of which each
of the hypervariable regions is at least 90%, preferably 91, 92, 93, 94, 95, 96, 97, 98,
99% identical to hypervariable regions CDR-H1-6A3 (SEQ ID NO: 8), CDR-H2-6A3
{(SEQ ID NO: 9) and CDR-H3-6A3 (SEQ ID NO: 10), respectively; and/or
35 * in sequence the hypervariable regions CDR-L1, CDR-L2, and CDR-L3, of which each
of the hypervariable regions is at least 90%, preferably 91, 82, 93, 94, 95, 96, 97, 98,



I n anot her enbodi nent the pol ynucl eoti de conprises: a pol ynucl eotide
sequence as shown in SEQ ID NO 6 and/or 15sequence as shown in SEQ
I D NO 7, wo,200005p80bynucl eoti de sequence as shown in SBQI/EP2NS 06861
and/ or sequence as shown in SEQ ID NO 28. a polynucleotide a

pol ynucl eoti de In yet another enpodi ment the DNA construct
encodes a heavy chain or fragment 20 thereof and conprises: a) a
first part9%hi etendert ddetyparvasdsblabkegiots PRRA1COAFISERI Irg NQ: t18) NEDRVLEHEA3
franmework ¢ r VAT, e regions
conpr i 51 g T SAR B PR TR PR R B CR - 643
(SEQ ID NO 15) and DNA-CDR-H3- 6A3 (SEQ ID NO 16); this first part
starting \mutﬁneanmp@mlmeg)dtb@gufme dekdrived aﬁtdimlsZEapaal@idi bifdidd e human

vari abl_e odon last am no acid
UE hese o R B B e it it'd o oRiafg SihoERE L A i Sy BghpAIL 0 Aot €
const ant ghae tt“ rsirarﬁtgagrbﬁmnq $iter eapfiprightiocin ssouence the thiypervedalte regiersdiPRy
the first \amdpR- ﬁ@'%docf:DtUF@ epnﬁtcﬁrttacrpafrthefh;ypé#osnttﬁ@ve)@ i¢r13as Be RASH Ky3fls

with a codon encodi n am no ac const ant art or
30f r agmentPTeiREALSLT L, P?o%o?-%f-?ﬁ a” fiotP- SesideREabie. hvpfé@t@@?%' BIrggioRsfePR-
second parHi-eaz OSES ID D N EDARH2-PABISEQS IDANO U BR AN EBRYH ZHBAB {SEQUDENO:

pr ef er,abl v. n art of the human y4 chain. This second part
may b16 dgihr%sﬁé?:%é!? 5't"cpgenom c origin (conprising introns) or a

CDNA fr agr’feﬁtse(imq Retigen Atndingsyite SFNPNEIIP G0 SEVEHSO IPTTYYEFr2 00 © 6aBoTs

2|6t a) ? fGD’RSL# Pasi-Lhhsh ceracdes m@lcﬁaéabﬁlbk@héjﬂﬁiﬁérﬂar%%é@{]égﬁing% at Ieta)lst

alternatively fr ervar.i [ ai ervari abl e

regi ons cd ?’lpsr?lfa’?ga%\{\‘ﬁ&ée%ugﬁ é‘P %63§ %%%'qaﬁ)tol\wpe%%’ab'e regions

DNA- CDR- LZIRABL-6SEQSEQ INGIO:18)), AR~ [NAAEIIEEQC{D NA3( DEPd COND3-6KI) (SEQ

this figr StIDQ@E)tlﬁt AlshLAReNi th a codon encoding the first amno acid
ia

50f the var |'e ‘domai n and ending with a codon encoding the | ast
am no acid of the variable domain, and b) a second part encoding a

| i ght Chaimlscdlétﬁ)t:iaﬂ&n péfstar®rmdy B@&@rmentehﬁf' eghedMhl Glticst agstas;s \Mdld”dlrﬁ_} for
{ he onstant

codon enca first a ac art ht
chai n and R8T e e R, Sitd LS ITRARNS - Dugfoprle oinehy

const ant padtfunetiohplagffieshtof 1ot Bédaws Mbletulesvadybye ahqmntrser’osctassayd@m- as
Pref engbl Wesdilhgd$eeand part encodes the constant part of a human

i ght chain, nore preferably the constant part of the human K chain.

15The DNA constructs of the present invention nmay advant ageously

further canprbsgaseirheta panén Weavschas heg Bt eflthepdt Keans 0¢4 tde a2; 5 or
al r eady d%stggé tfﬁgfe%% \}gf tﬂQQ tV\Qét %h]or(ég)dé}gl%él ?}Cgéﬁgg ngp\}:ljteq' as tthe cgnstant

addi ti onal 't St ar "he” ¢ am no
and endi ngawiaffe hytean b@“tt camnnaa\abe af gte & pek hgwdevhighelpelidrs, thEils A2; ?\3

| eadenspephi cta éu%tyfp@@%tft%j pte%raﬁ%t id IQB{p@f ThIEmERRA S sdiehddCofMShese
organismin iC exp reﬁf@pﬁi i s subsequently renoved

by t he ho&”%?’bta‘?ﬁr?rﬁrgﬁt ven &t Efi‘)tl’iyetf‘ rt of the DNA construct

encodes a | eader peptide having an am no acid sequence substantially
LConbnce! SHRRE " 08 RLSEONEHEE L RN S0 EREE s o
with the &apdigisotaes d3°§lU99¥53§t B @ rplso] gchydgd e‘ﬁ'&?'ﬁg‘thﬂn sdepe el Hiei ﬁUe%t"(iSird Int
posi t i3on ahdthePa¥pdlt RARoGIA BONRE biflding molecule containing composition is stabilized
in vivoe by linkage or association with a (non-polypeptide) polymeric stabilizing moiety,

such as glycosylation, as obtainable by in vitre or in vivo processes. Examples of this

type of stabilization are described, for example, in W099/64460 (Chapman et al.) and

EP1,160,255 (King et al), each of which is incorporated herein by reference.

35  Specifically, these references describe the use of synthetic or naturally-occurring
polymer molecules, such as polyalkylene, polyalkenylenes, polyoxyalkylenes or
polysaccharides, to increase the in vivo half-life of immunoglobulin polypeptides. A



25 sequence as shown in SEQ ID NO 22 (light chain of 1gd, starting
with the amno acid at position -20 and ending with the am no acid at
posi tion -wp,2089a8630) an am no aci d sequence subst ant i al#tgrnirensioscsal
to the am no acid sequence of the heavy chai n | eader sequence as
shown in SEQ ID NO 30 (heavy chain of starting with the am no
acid at position -19 and ending with th am no acid at position -1),
or, havi ngyeirel 3xarmplecofat s@bidiginaenaetyds pshyeimlena oBEQ, oD PRG; a33_blv(allqy@he
chain of & proadsardri IMQing! ﬁéﬁ Tttﬁ‘%n%ﬁ?rﬁlﬂmo@ﬁ»‘bghr%ol@Béthd'eQQ dﬁ%&&aqn these

ending with the amno acid at  posi @%
constructd ef&F"é“E? 3ol rGiveed t? I‘?ér%?ﬁ P@IGV 108 IAFQSF%”J@@)H?%%'P’ an NogoA or
sequences,NiGrifafd hotdcalke dancer PEG\,EBate@méﬁcﬁbhlﬂfasabstﬂtécﬁ:b’l@t PFr @EGtte Nysine

Any ki Rrd f 5 5 e
t he hogt gor gogﬁ%?‘n E\!ﬁ@éclﬁ1 P‘% %%%\gcogﬁé g?&' OH‘W% bb']id"# Q%ﬁsj%gr ot ga s&%r
expr essi orspe¢iinady.es-g. ithrogglip PEG Sitigphmentt tg atnaa(éf'mlhfclétrpﬁvcad IsErfacE ¢yateine

cell, it irgsigad. tD@Hhéﬁh%pQrﬁ RHENOGSh bP N5 Binilhg AbRANE &F nRfy B preferred to
|mmnogl obul i n gene 9/0 509PCT/ EP20 406450'1 7 The deS| red

anti body n&y He ”pF?ﬂﬂ’BEbB“eF da° %‘?YmﬁruP‘F ENeE P§FaUse: FRIHC e PHRCN AR hellY.
A sui t abl exttaciing grenr oemhmntlgaybtndingtnitai arettesion ahe mudpcule eftanaleerslthe

et hodg, V\/ryﬂﬁ{h i i he first and second
DNA cgnstruc syd}%gggﬁ 'ﬂg'nog@?e @ {;‘gﬁtgc%ﬁ t%ﬁgge'fquences transferring
the so prépkrrd eé@@@@‘htth@ a&ﬂb"PBp"f PEE @r geethigbpolpmeg Aegst nat dpigfere i the

sel egt Id ng a@t@@ﬁﬁmam@rﬁfﬁmpéewdﬂ@mﬁ betHesithedy MBboAHWIG bde@ermOIeaﬂe
ant i body

Sonstruny iBss Rtk PR LR SRt dhd RO LS rgaa) gt the

vect or or FERtinkegudlogepar diGebibding hidenr{eaiasiEAnelCER pr 895D avhiahes nomsgre tiem
| at t er5pos@opildatdt AGH Mk Rfs%f &' N@?o I'éQ&éEEIQéI\F'%fya n&A"?EG r!KﬁéH NOghARLSRIG

pI’OVIdeS an expressi on vector ab p|cae|n pI’O aryoti c oOr
eukar yot i & ftf’éfl'q mpleqele\)RVier tE%ﬁ?ﬂ‘P@éEb%ﬁV HiRgdR yarizhle qu?'ﬁel"[iﬂ& alternative,
const r uct shabamse deses hdreittertkbe W@ the eﬁegén blmdm@tafmﬂtypdiroype!dﬂil&lt\ﬁ"hmléar%l’l

expr essi OQhéftﬁtﬁg (B'I’EGq%I?& korhi G [@og%ﬂlc%lso ! g.l% IrlgdGoi8kud RSaBE &P Rkt 909 of the

i nvention résent- i hvent | areS2 e an expresston
system V\mtmmb@@na agtipivved $he noYEGWatedrfoma pf thenohv@eptides capabl e of

produggng T@eﬂ@@@ﬁ@%e@%o@fmérh%eﬂf 26 SillredBVIBBLiH Ao M‘é’lﬁr‘feslé'g‘énerall about
expressi o

o &% an TS e Ahe Bltant Mot Barihort o9 s 008 4D, adh Faridioo
the i nventdiDors, 00 kb-<0,alioskd,05,600-25,008 KBt 3)000 fso;ooprkmdlﬂ;u)mgka-zm ool ki,

ol ecul e, 560%@' gi%)%(#d g ab@ﬂ%g)ﬁ%q&f!}@?o eﬁ%eogh’o,cgyofﬁgﬁfg& Uze depends

r econbi nant Sisis
al so 25en\HP§&g§%‘%1'fit?ﬂcleﬁéJsﬁr(éstﬁFo'aB‘ﬁM Efat%mpIEEaﬁwr%;@pﬁ desiragntovranetpte

cont aiggi NGofk %ece@sté wGhor, & & fau'éartt@gézﬁsmrsarasg‘n%u@e olyfef, éh &iél dradl &

host t t
xpr east o o9RsPHPE Kot ey a0, F i creuiidn TeARERa T P SR gbe
of vector lypger Byroers| ¢.90r250@00 kI Ensd, @00 &M or Nivirs cérabe esedpossi bil ity

bei ng prefﬁérﬁ%rnfyé#icéta%rﬁ%&% sOUORY wemyn b.fa gﬁg%ivwﬁemw@aﬁ;

or a manmal | |slatte el ng T
pr ef er abl yfeehe arpermal Paa ‘eerhyiery@lly §ff8$t“’lequ?‘r6‘itd°%?|'\@igﬁ‘\ @rd\ig ginding
nyel o3a, hydsduO ALY indemiunral "maﬁmémt@bu\;@ﬁe@w@amounlaurrefét@.e@ abmount

express a%e%nv%?%%ngo%%aesa%%gj bf%(rjyperr] gs\,/%fotrlmzlalr%rétess%py? to’ a(::?hleve the desired
therapeutic result. A therapeutically effective amount of the NogoA or Nig binding

molecule of the invention may vary according to factors such as the disease state,
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domain of a monoclonal antibody of whatever specificity is cloned. The DNA segments

35 encoding the framework and hypervariable regions are determined and the DNA
segments encoding the hypervariable regions are removed so that the DNA segments
encoding the framework regions are fused together with suitable restriction sites at



nervous system conprising admnistering to a subject in need of such
treatnment an effective anount of a binding nolecule, a

pol ynucl eowiodegs/Esso@expr essi on vector or 10system or a hasvemedstosshi
the present invention is also envisaged. The present invention
further indicates in the exanpl es that éhe phar macol ogi cal
conpositions and the products may be u¢dd for slow rel ease of the

bi ndi ng nohedundioandiher reftoictidrocitds nlep dei generaterf at the dxpnaliriate podidans! ey
at the si trﬁutfa{;eﬁéglsttrthe bﬁumm\éaﬂé bbesrté‘ridard B%%eé&égn%ﬁh@%t HERSFth

t he equival ent ternms "contro ease re IeC
to drug fSRRFASFRERSITEIPAEPE %cl B&?@'W“H@Fis\ﬁé‘?ﬂﬂﬁg to $be Recgnges given CDR-

pol ypepti dei- dA.m,g:DR-HQLm Iﬂ:g)R'eHMQBPCIR-LM@wCBQFIIZQGKEIﬁnGGEDIEL:OBAB&QNe
|nvent|on, n_antij r Ni over

bor o0 5or TEHE B aRB0 AL LIAAMG BIeh SRR chds SRR Moy bt b Bl athsy
rel ease ofiupdioppept thee framayork ol eﬂanwd protaco! mﬁcrae\rlwge DA tiakesije
€. 9., M NWnB&ind! N irfimuAGHISHUINREKSHIO Homahger , depending upon the drug
fornulatlon is in contrast to standard formul ations in which
substanti al I y the entire dosage unit is available for imediate

absor bt i orFuahefmmﬁinatsendti sbddskaryi on har\ireaatdmes lab apd sirmA Mo efmmeg
ext enq%d rhgbﬁé‘o?ﬁ c@ﬁ HHeaiB'fﬁﬁér Eoe%Ht DﬁA %Velrucc%fc %% I’C]%| %é nrg noclo al
drug from STHOT e mnistration sust al ne or exa ? 8r
8 hours oranﬁ’@%es afthgdpyentigp. ﬁmfsePﬁzapm@@n@ Wp 9%@%8613aeva$ofuﬂsns@ructlons

nmore, 48 houtie ProdIBIS®, o689 rh@%%n@lraﬁfﬂfoﬁy b?Zree@HB@aﬁtr Dmrtecrﬁﬂqdéetgn%n
or nore, 96 hours or week or 2

weeks or Mo} '”8‘3{%?%35 ° %rﬂ%teﬁ'dehgqqé’np‘@&féﬁﬂgﬂ"? el ease

formul ations are well descri bed in the art and may be sel ected

accor digng @ h O@c«g; %‘éb mhggy 'e%%bg {)'oﬁgorﬁ}eie%ﬁ b  ther

polymers inclu non- |odegr teria
as pol yl acMmrEfi @qt@ecnwtee %Rdnf(tmda@ﬁd thair sRlisiofie pverthe derdred diivh sequence

"epitope” refers to a unit of structure conventionally bound by an

i rmunogl o n_VH VI [ itopes detine. the m ninmumbjnding.site
For an 35 idPedfbeCro vt bR BPRTRRME Hcl@ro gk, Padinil Prdfginsge.
an ant i boawtifidah chreenasages ahd aeps;pn‘gl eeajonsai Expagssiob ogytoraacorepisirgpeone or
represgnt $nc§rEesdH3bFe gion%téwgr&m&eeog %ﬁeﬁe@e’ﬂ%cﬁnd’ Heh@PlaRd dl%ﬁ’i@'d?;afn
i sol at| on. 56509PCT/ EP2008/ 064501 35 used herein,

term neutCP'?i‘:rtF'?] H@’ts aifhReYPligly edyajlaple. e?’é?’%?ﬂ?é‘ YESTLs NSHRIX R @ Broﬁ'd’it?fg
nol eC]chI e asatdesedophieed beried st bERNSNt Bad |std’perdmllmlﬂ1ld&fg tooheecadig) sequence
interfere rah CLiVity net .
NogoA or ﬁfgt%ﬁ%rslg %@ﬁ%l ech%ieeqlréa\\é ok 'né)ua érrlaber%tmRNemﬂ%Qtﬁ? Taé pgl’fa I:)‘?\/t
reduces a lifkedSurefbrse tace i juxtapogition u‘M'@QFﬁ@n td conwonaintgedesaribegeaare . @
Nogo @t Nir&atidhshit pérﬁﬁ%hg% t@ﬂﬂ\cﬂérefnqrhéﬁluyceﬁéedl rﬁﬁrﬁ{erGQ(V@ongrg%eqﬁgr@e

90% 95% qQr nor e, Fj‘? @glncum i 0% i nhi bition, This reduction
of a measuPRBPYYAE q/utPf NG RAEEYR B119TRd 17 8Y eatwahf’?ad«?ﬁprceéﬂ‘“b@f the
assessed hrydlogmeemienskud achigvet hmdar tondstiong cemaaﬂiae dvrtmiHﬂ'll‘-JQﬂBtrdfsequences
measuri ng r r r. .

an exanpi gﬂﬂ? Qﬁce”? @N% gﬁ&g é) o?lﬁgra IEMINR M‘%E%’regllF iﬂ?gﬁpg o(agclar{néﬁly
can be asd@siereddn ﬁ@aaprﬂemtﬁteep'@ﬁem Me‘é{@"say descri bed beI ow. In
parti gogl ar, the bi ndi ng nol ecul es of the invention are useful for

axonal er on and jnproved sprouting after nerve fiber )
Thus- t ho Bl BRlsclls PCoditl SRS Ra Pobbdikanay Ao PrePpRy b Sendarc
parti cul annefttnmdshfmwxamule} es tiescribed inewamgl 849t he bi ndi ng nol ecul e of

the invention are useful in the treatnment of various diseases of the
peri pheral (PNS) and central (CNS) nervous system i.e. nore

parti cul athy?i PRrHeRToG8thorisnaE | Ofe the sB¥BIONs JBR sombiRpRl meang| sl

Par ki Bson peéceaseof M@bﬁmﬂmnﬁ?dlﬂig'ﬂd@feable§ of BleapldntioAirR)udet & anilsecond

pat hol ogi %%[Aocrongétnr}c aS esc%eaab'elngo general , diseases follow ng



nyel nol ysi s, adr enol eukodyst r ophy, Pel i zaeus- Mer zbacher di sease, Spongy
25 degeneration, Al exander's disease, Canavan's disease,

nmet achr omawioceéssesoglyst r ophy and Krabbe's di sease. | n ar/epearspb syl
adm ni stration of the binding nolecules of the invention can be used
to treat a denyelinating di sease associ gt ed with NogoA protein. In
anot her exanple, cells which express tR bi ndi ng nol ecul es of the

i nvent i on Theyfirgrdhsutieatidsgpinantedpitise eitheit e spinal cord injury to

faci | itate axRE& ol SR M\MH@B@& séquﬁneéyaly%wal ih &EQSHS Rio: 14, SEQID
transpl anted cells woul d provide a neans for restoring spinal cor
function 1 RPHGSFXLRNP: dF: PFauma. Such cell's coul d i ncl ude

ol f act ory “*easkest tmengf thel potyrapdosdecsaquehdess Bf shdivhfierssat 10 NoeageSEQFID

f et al Rer i§.0fg Héé&g@@?t@ 35l n addition, the Bindi ng Mol ecul es of

the invention are us or "t he treatnent of degenerative ocul ar
di sorders which may directly or indirectly involve the degeneration

of reti na'Arféfhe‘F‘bbWﬂ@&le&ﬁl@a%cdrﬂﬁg‘ﬂgkiﬁ@lnbérﬁ%rb%% E&.@éé’ nopat hi es in
gener al nterliyor i schem ¢ / 056509PCT/ EP2008/ 064501 36 0

WO
e opat hy' 2 BPHAHCEHEESRIGRACE 65 80Y (T L0 A0 el CEs Rl 45 and 20 1D

degener at i, 16jiambet i ¢ reti nopathy, cystoid nmacul ar edema (CME),
retinigpi s 4p t |t f nal
Gegenalat i b oy apaeie SeRUARE ok sholh BF8EF 10 AR5 177 L ELAG1 P bl Sk
retinal déﬁ%n’é’r ations, pathologic nyopia, reti nopat hy of prematurity,
and 5SLeber's heredltary optic neuropathy, the after effects of

cor neal trans l,.ant ati an refractive corneal surgery, and herpes
keratitis.k Wﬁg?w%?cﬁmep{]@egioﬂy&uﬁ!ao CEOMEE>of the invention are
useful for* Bhleal‘tme:aaMtseotﬁerpemhsmm o 66Qdin iINgns6 godrdri & ylobymluyleotide
schi zqghr ‘%@h@erﬁ@‘és%@ﬁr‘?ﬁ@j‘m 48: FOp, these indications, the

appropri ate osage W course, vary dependi ng upon, for exanple,
the parti CuPah® WF@EW%S@H“E’P% aFrﬁF‘@Wf‘l'anﬁ% IBeN%ngﬁcﬁF@élor ? RolRydeotiste
adm ni st r aeg@incand shdven medeg B Rod28everity of the condition being
treated. In general, the dosage preferably will be in the range of 1
pg/ kg/day to 1 ng/kg/day. 15 The Bi ndi ng Ml ecul es of the invention
are converhefet lapoteniembodensnd thg ipensiuct rpedeed beavy mdrmpeufraesent
the | egi ongglest 4 cofrddised:ney can be administered directly into the
CNS intracranially or into the spine intrathecally to the | esioned
Site. The %I LY HACa ﬁ&&%dear%gﬁ%abﬂ%e%ﬁwn%ﬂm%’ﬁr@ pleerpaffvenqrpmework
subar achnaind rypervatiaiie heglahs,sqmbaype?@ar%reekngwﬁl qoadprisingiid seGEncefbiows

r ougn ¢ Rick-11 $a (888G a1} BRRIGHLIG NG il A el 2l

An intratheca mor € i "Cl ent an ora
medi cat i orﬁ%e@ﬁ@s@ NP dél):l U’é‘ﬂ‘r §r5ﬁr§’9r’€c$tﬁ'é'nd|Wléftﬁ'lc)@di’mteﬁchif@ bsHirst amino

bypas®ing d:laeorft Natifsik defain SRAESAhd %ht@&%%ntéhfz&ﬂﬁlj‘tﬁehl%stb%hﬁo acid of
Therefore % h%’iegf erred epbodi nent, the admnistration is done

t hrough i ftF ¥R RSSO MM #i%tration, e.g. using an externalized 25
cat het er d®rmeedoed past anq:udrrtgabll*eamurmbamlamnatahtnparheurr fpagrhetrtddreof which
enbodi menlsaiALNESRL dRbitig 'thl Bk dHing %8M5c9‘q:he LA FarfBRAR: AlLy

met hods for 1 ntratheca stration rugs are

the art. BADIING endsgWih anfRdes Yicoginapse dass: anﬁln@ anjdzeft '(he)coaﬁmit &At or
t he Madt r righehy ot MaléWad B a hE8BBRHer odbmf Uusi on systens. The

bi ndi ng nol ecul es can be infused continuously, or may preferably be
adm nistered as fixed 30 doses at specific time intervals of 1, 2,
3, 4, 5, ®refgrably)theldecond padrend@deagays cohsianti pest efna éutmygn diceec thaiml asre
i nj ect on%éferabnﬁm%%ﬂaraﬂts%@%% tld Heflan gtaencgﬁl NGhid SeddNaeEH fdy He 4 Bﬁﬁ

i nventi on can rovi ded alone, or in Ination, or 1n sequentia
conbi nat i dwIMierhotd er‘i‘él’mca@"é%'ﬁ éCO'TFFE'tS'”éX&tﬁ?J’ISé OFFW@NﬁlfFRﬂm’?@t Ak irdeonsy-
t he 335i nventi on can be adm nistered in conbl nation wth

anti-infl ‘Wé%t%ye 89|F'nsen§l€ Dﬁi C%Hsl‘;trunc% enco staef?ghtt%hglgrc}rlfpa% te Ii?hereof

and comprises:



37 factors such as Nerve growth factor (NGF), brain-derived
neurotropic factor (BDNF) or other drugs for neurodegenerative

di seases swotzoagstsel on(tn) (R vastigm ne) or Levodopa HdrEp@hh/o64501
(3, 4-di hydroxy- L-phenyl al anine)). Qher suitable conbination partners
for the treatnment of stroke are Altepl ase and Desnot epl ase (DSPA,

e.g. 5 disclosed in W90/09438). In oné®enbodi ment, the pr esent

i nvent i on Praovirdemrawbiohtinceddson vedatpe demagn eorBprisiiigngltdvbiibeid sambwbdiie
| nvent! on AAch/RARLER! B58ns; Li® Ay bt liodN@nidrBR R Yoo Blna! 0kC

as well as pharnmaceutica osi atron

on
A used h&R-hl-COAGSEQERINOal B, SRR LEBATASER: 1Dt BPEd8) Ak BNBIGRR-Lam

when t he tenz(SEEND NOANS) a8 R fRbtSIaer &t Mt ABeRIAdo@hg 8cErirst ammo acnd
10admi %l ste hi on, suc

aot ot Bt neTaBneRRREORRR ald titidh B bR R daS o Pon PRRRLSad ot bhe

i denti fi edapgbleddmamibeér s, generic or trade nanes nmay be taken from

the act Ualb)eadéetcbﬁmpm efﬁaﬁi R AN HahUIRSAH %’éﬂ: OJH'Q%/%@H%F%% WARR$tarQr

from dat abases, e.g. Patents Internationa

Publ i cati dﬁ%!)a&Pd%t Wdﬁatta%§5%§”b'?%9‘?'@i@fw ‘FCNthqe@P'EttPf the, Bght chain and
cor r espondindg vtk edoldot k@i itise M3t @BYind REGAr GO ethstint Hafesentgment
Any p bsor}hérléo”o% tgewrz]irtns!es fully enabled to identify the active
i ngre I'ent's”and aself t RETE g?erences | i kewi se enabled to

manuf acture and test the phar maceuti cal indications and properties in

st andard tP‘?@Fbra'EBthé se&‘%rba'rﬂ"e&@‘déé B @d?\gta‘nﬂ pbHV& a RU@EH@E@QEH&@' more
ConpOS|t|0nS of he i nvention é be manuf actured i n conventi onal
|

manner . EpéEfe'é?béyoWﬁﬁg?ﬁt?'Eﬁ'P%%f&P NHEG'20 & A | nvent i on conpri sing t he

nol ecul es of the invention is preferably provided in |yophilized

form %Or Tlhgn@ﬁA %Fﬁstﬁ.gfg 8# ﬁ“er E’t[esgrn: IIHBGI’{tEJnZI%gBsaﬁgg%ggﬁﬂug%anﬂHéll g&‘hﬁrlse

aqueous carrier, wat er
buf fered FRYEIEHIRFH: E’QIChs'él'PfF?éEd POstERIM |of tﬁﬁkﬁ"f‘?gdmﬂe§¢ﬂbleébﬂaéts and which

conposi ti @aaodetsma|éauadbé\ﬁncréoltmgtadamoﬁ£| pere sta'ﬂﬁ(ﬁt_:ﬂwtﬁrthért@d&i)bhéaaﬁ{gl bhed
second dru%] enhanC|

t he Bi ul
i nvent i on, e B8 aﬁ'ﬁﬁ&geé‘a'"ge%@r H]teelf'?} %'P%%ﬁ'b noﬁéﬁ/b&ﬁée % g‘? n 'eﬁﬁg‘atrh
i nstructi cmstldie)rs na Wi rgtigfoo se aretmeoor mamhaladbvmheshosxtargamsrﬁm wbmalthey are
secongodr g, cand) Qﬁie%ua{)e%ueﬁtﬂwe%@e@% fe host OEQ& i NSofrstly, ctgefaa%f

of a conblnatlon of I ndi ng nol ecu es o I nvent] on
35gr owt h et BN «nsHugs eREQﬂef’ra9 IBadere ReRder £pWATI AN VANIHO bYCid hEequence

spi nal corsdoitajeny demlickio t?&@ﬁﬂﬂ%@@ﬁl@ﬁf&ﬁf/ FR26/ 045 RbodSkchance
Compos t1 05 BPia ROIAEAT vk dFaC s Sl LB R i go o

medi canmentposifion hd9 wnddindipanwite dht @mifio ahid dtnrasitionorl), Batieg pneswine acid

i nvenbbon sad sk e& @Fac%n rnOSé@ﬁ) Néefo(ngth*B%nQH%F RS WGy wﬁl‘?'ﬂrpéjérhﬁwb%@xd
of the invention for (]jolre par ati on of medi carrent for | ocal

deposi ti or?t GPSIHRAR ~1 ﬂ'&ﬁl REIAD MEOUNE asring ﬁ‘é'dlaﬁ\Pé’ﬁ'f'P"c‘)nl)athat"H% agj yrping facid
injury. seqUdmee pulesanttally Mepbtdl @o trﬁmamheradceteaiueficetmf thB@eavy chain leader

phar MU LS fncslss LGwh B SBB!PMG 050 ShAMIACH G384 0Lialdl AT G
nol ecul e o RVENt | on~a e 03|

acid at position -19 and ending W|th the ammo acid at p05|t|0n -1}, or, havmg an

30 amino acid sequence as shown in SEQ ID NO: 31 (light chain of IgG4, starting with the

amino acid at position -20 and ending with the amino acid at position -1).

Each of the DNA constructs are placed under the control of suitable control sequences,
in particular under the control of a suitable promoter. Any kind of promoter may be

35 used, provided that it is adapted to the host organism in which the DNA constructs will
be transferred for expression. However, if expression is to take place in a mammalian
cell, it is particularly preferred to use the promoter of an immunoglobulin gene.



nol ecul e of the invention at the site of injury. The present

I nvention also relates to a nmethod for slow rel ease of a binding

nol ecul e owotzh@/aseseent i on and for | ocal deposition of adiEbos®e4s01
nol ecul e of the invention. 15 The invention will be nore fully
understood by reference to the foll ow gg exanpl es. They shoul d not,
however, be construed as limting the SCope of the invention. In the
follow ng exanples all tenperatures are in degree Celsius (C. 20 The

nonocl OnalTh%rﬁésp&ﬁj'aﬁt?b&Ify lﬁssst/ 8BtJrOdlckd it Iaece%ﬁg o ﬁrftéh%nf&gamm

Mol ecul es according t present 1 nvention conprisin varla
region of SPﬁ%blﬁltéqﬂsg%Wéla\ﬁ"rP@p'?“é\éé?‘?t gkfalppd 9E@rp.g|\’@ 5"5‘”%@1’9 mRkods Wh'Ch
\(/zgrA |3 albl gl ;mgludm”ﬂl:frotlhyecﬂ'lﬁﬁm%o @hgs the a@t %ﬁerﬁee&CEDNﬁE@nthJ&Dp[a‘éed under
o rising t on of t

b5r opr Sserbiitp S BRY Faer Ga Bt AR sdagad S aral By
chai n r eprrsegnante terafesSEQ JelBekay amsqwﬂ@tla}@!e)ssmg tthe desiredl devibodyhat i n
t he paragraphs given above, the term "conprising” encorrpasses t he
term"consjsting of". 30 The foll ow ng abbreviations are

ELI SAenzyn¥"§n RPHPRAYIABRIES PBYEC 88 SHRAuFCEr £ G8Y é%‘&‘é’ﬁcg’eale‘tm \‘FS‘P%EPCtS
cel | sortimgstFirtQd heerest @it eitbart dnsmg;eaefmgsaﬁl%a&o@@tra:htottwmeﬁa@ea* boo

2000/ 056500 BT LR SR SR LOT 3o F R e RS e e

mAbrmonocl onal anti body VIIvariable region of the heavy chain
VLvari abl exck&@din@ly, @he tim@ntib®RisoChaliBed b dx@hssi6RaleBior able to replicate in a

prokaryotic or eukaryotic cell line which comprises at least one of the DNA constructs

above described.
15
The present invention provides thus an expression vector comprising a polynucleatide
of the present invention. The present invention also relates to an expression system,
wherein said expression system or part thereof is capable of producing a polypeptide
of the present invention, when said expression systerm or part thereof is present in a
20  compatible host cell. An isolated host cell which comprises an expression system of
the invention is also disclosed.

A method for producing a binding molecule, a polynucleotide, an expression vector, by
means of recombinant DNA technology or by means of chemical synthesis is thus also
25 envisaged in the present application.

Each expression vector containing a DNA construct is thus to be transferred into a
suitable host organism. When the DNA constructs are separately inserted on two
expression vectors, they may be transferred separately, i.e. one type of vector per
30  cell, or co- transferred, this latter possibility being preferred. A suitable host organism
may be a bacterium, a yeast or a mammalian cell ling, this latter being preferred.
More preferably, the mammalian cell line is of lymphoid origin e.g. a myeloma,
hybridoma or a normal immortalized B-cell, but does not express any endogeneous
antibody heavy or light chain.
35
It is also preferred that the host organism contains a large number of copies of the
vectors containing one or more DNA constructs per cell. If the host organism is a



HCheavy chai n CDRconpl enentary determ ni ng regi on BSAbovi ne serum

al bum n aaam no aci ds 10bpbase pairs CNScentral nervous system
HRPhor se rwaédiehnsesep oxi dase RTroom t enper at ur e PBSphos picat/er20esfoksene d
saline 15TBSTris buffered saline CEAcarci noenbryonic antigen

| Fi mmunof | uor escence |1 gG mMunogl obul i n gﬁPBS— Tphosphat e buffered
saline with 0.05% Tween 20 20PFAPar af offtal dehyde EXAMPLES The

i nvent i on mamimaliars telblined thiy desieabieogdadwiaygbemachddbyt bmglifgicgrpe ewn®8dr of

Exanpl e 1: co%guﬂﬁl%lrg th hﬁaﬁ@a‘f'@rrﬁéth@@@ ﬁ%\lf&ﬁOMﬂ@ﬁOﬁ?%EW%Fnsist ﬁf

anti body. A human | nmonocl onal anti body w th hi fint

human N GSElesHRe fr a%w iNfGgeRd (Rastee &2 petud Tl &SES@Wffsmemn%PWaP\g the
wer e secr eixpekstinonwettbe nouse 30 hybridoma cell clones which were
derived by standard hybri dona technol ogy using "Medarex m ce";
reconbinantly reconstituted mce wth human i mmunogl obul i n genes, by
Medar ex | 8. .anoien garket of thedinvamtiong drese i proMided aNtrdease Xorwrodudimora miwidd

with humirl:thGbm@HQ rh&]SCLFPé QeYSd iRRNAEN, WREH GomBEsdsNEY @lgfurmb\s/%ﬁ"’@}damsm

known in t . conditions sinlar to these describ

5005/ 028500 Ha tBESIEY | iRE FHE 95 AN BORTOET GAEE! BHET EDernb D
most hybr irdcovetisg ue ketivedsiydih@wioldchiereg frios mvembartiméid cubiNAe.t echnol ogy
was enpl oyed to construct specialized expression vectors for

hi gh-1evel production of full antibody or the Fab-fragment in a cell
| i ne. The AYeretiyelyothedicavend tigd/dses 0TErr BPEDOBPe saBTatelyorecovered and

reconstituted into an active binding molecule after in vitro refolding, Reconstitution
methods are weli-known in the art; Exampies of methods are in particular provided in
EP 120 674 or in EP 125 023,

15
Therefore a process may also comprise
(i) culturing a first organism which is transformed with a first DNA construct encoding
a binding molecule of the invention and recovering a first binding molecule from the
culture, and

20 (i) culturing a second organism which is transformed with a second DNA construct
encoding a binding molecule of the invention and recovering a second binding
molecule from the culture, and
(i) reconstituting in vitro an active binding molecule of the invention from the first
binding molecule obtained in (i) and the second binding molecule obtained in (ii).

25
If needed, more organisms or cells, up to three, four, five, six, seven or eight, may be
produced and used for providing more binding molecules.

In a similar manner, there is also provided a process for producing a single chain or
30  single domain binding molecule of the invention which comprises

(i) culturing an organism which is transformed with a DNA construct encoding a single

chain or single domain binding molecule of the invention, respectively, and

(ii) recovering said molecule from the culture.

35 The NogoA and NiG binding molecules of the invention may exhibit very good nerve
regeneration activity as shown, for example, in the granule cell neurite outgrowth
model, as described below,



purified Ab and Fab fragments of Abs is well known and described in
detail in for instance WD 2005/028508. Sim | ar steps have been

foll owed fwo zoés@sgemer ation of purified 6A3-mAb and 6A3dTatP2008/06450AS
encodi ng the variable regions of the heavy and the |ight chains of
the 6A3-1gGlL 5 antibody were anplified by PCR (polynerase chain
reaction) from hybridoma nRNA, cloned and characterized by sequenci ng
(Figures 1 and 2; SEQ ID NO 7 and 6). 10Exanple 2: Fab and 1g4
gener at i on, GFhg863 M GuforRBedayGh (ipf ype. Human 19GL i sot ype
anti bodi es have a high affinity for ‘cellular Pc receptors and can

i nduce anti body-dependent cellular toxicity (AADC) and
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Feconb, nart By ST HPTGHRRG SVBY 165 PHoEOHETHARRTPadue (oo blpcker
nonoval ent(lﬁaagjnﬂ&brcagn'emsmﬁml béugleptia paiqigl vt Bemtam& nﬁMlnmsﬁ‘E’%t @ec.ettes

and €100l omol B aEHENG] D9olorpa-Y3J 01, IRTRLNRARL LISONBAY 7

| i ght chai ns
r econbi narffinpebdti&t inbrp Jﬁ-At Ago QABOtFéb(BﬁdH@%n'EL Hiwltrasentgifme) gBrom  the

i sotype arip&asdint,n fikghre@pacidnyedtfR@HCa% ‘EI@{elrmHeHESJSW%5 &Pr absor@@ni
expr essi on _of tFe Falg fragnment, both the cDNAs (SEQ ID NO 7 and SEQ

| D NO 6) WEFE PN 3iva ‘HASK116 The plasm d used to clone the cDNAs
provi des tCeectedars gemuledcetai are gmridied offomuoagsinl g@ééﬁs(dﬁkmstrw,tauW)S ;7 Tare

tvo D%YDEQFébQﬁ‘aﬁ“ e 1S d%fsc#iﬂé% &%L:‘oPQWN%@HJ@PEE af”1§9§”§ cR8 rﬁ\?elm

operon under transcriptional cont tracy pronot
The first CEP'@t"'tsor'i‘eEB'@esﬂrP‘GW inhditaRra\AFtiKiRai AsspEipiedy vt tql‘i'é”‘I’TQtS'” Sulfate

H agnent . pféteodfcahns, dmmugbs\é\aaagwm ﬂsﬁmbe) @m‘kslg) amal bip@Rd Irﬁtﬁe@ﬂesl &fs
term nu nuri ne, cC

S 1 orm natn€ Hyehar B Gdh SRR BaRl S0 Ty S el 5% sURErpd kpauee
VL donmai n befrsedhe eelishereRitgdad.| Gergbellap e udie callsdarehmidad rand enitidtagiofioni2d.
Upon ippdughlan 18t e eSpe@Aeth® rhw;f &b@bmreé fdrh@IdE .E%Wsd@éj to

becane si nul taneouslr}/ secreted into Prgerl | asm of ﬁgdef coli where
the prot eith® CofYEngsheg Honkear EB'E)HEPFT‘WP tArBSIna YRk ArpPased @atfepcribed
occured. Rbovexps edsriont ofertigier dtalSugrprétetopdr dritecyuas sl snv@e@er 4-well

transferr 2 for, 0

006 056500 (BRI NyEALEE G el glrg\ﬁ%\%ggo wpiSd tGRe VEISS WEmWR™

chai n var iH@bk'e sppoietore plating AB aeurpbo Rpstnatal dﬁpr(és?éwaincea@b%inr G"g?@ﬂ'e

anti body icaisSBe grgzkédsast&é@cmar%%nmmua@m SR Eél@ft%iz l@éle biae

| asm d LCvec cMCPfin r e n of the | |1
P Body - ChEREapEoh B ST he AP EOLE, JPef AR (mineriged guitn hebrite

construct naarderﬂﬂw 1b thetmleorl—Kﬁoommm abt 1:20d).tRoartss saihiad of p&lob@RY BAPI

cells. B6A o)

been succ&é@ﬁ‘%ﬁag? gﬁ% ° Hﬁ“ﬁ cﬁgﬁ(%%r ECOTT%I arn'{a:l!ﬁrt%b(E Egé/c?eaﬂer
exhi bi t hisgHiag ﬂwltﬁumf’e@ f@? amn?dn eXPerNDg U wﬁa@gﬂﬁémgowmbﬁwrspm@rm
Exper Boentap a(régaauhx@b@wh onEh@drsﬂémebomn ledd \sabdéasels H@&ogedm nM and

1.1 nMconfir correct and. suc f ul conln e nan
Sxnr ovs: ooyt ikt Serlidh WRFcB N6l CER R 18 wil S Bfodilish R Soth
fragment il @sing5C4diXnegpjeaiye dyscoantingall imberaedtides stqeleiteewitbfa lineeplaced

?gg\éyl gnd tﬁ#%%%ﬂl lt@t:erﬁgrabﬂqth%f t?é’%a&&‘fl 7iBfa® Afi BB ks TEb B Sthd 1ABLE also
counted and an index ratio of neurites per cell body is calculated for each well as
35 reported previously (Simonen et al, 2003, Neuron 38,201-211). All counts are done

blindly on coded experiments and expressed as an index of neurites per cell body.

Results are expressed as mean index neurites / cell body.
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43 ups, the binding of 6A3-Ab to endogenous human Nogo-A in those
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4. Tests for nerve repair and functional improvement in spinal lesions in monkeys

Anaesthesia is induced by intramuscular injection of ketamine (Ketalar(r); Parke-
Davis, 5 mg/kg, i.m.). Atropine is injected i.m. (0.05 mg/kg) to reduce bronchial
30  secretions. An intravenous catheter is placed in the femoral vein for continuous
perfusion with a mixture of propofol 1% (Fresenius (r)) and glucose 4% solution (1
volume of Propofol and 2 volumes of glucose solution), inducing a deeper anaesthesia.
The anirmal is then placed in a stereotaxic framework. Under sterile conditions, a
vertical midline skin incision is performed from C2 to Thl. The fascia cut and the
35 spinal processes of C2 to Thl are exposed. The paravertebral muscles are retracted
and the laminae of C6, C7 and Thl dissected. A complete C6 laminectomy and an
upper C7 hemilaminectomy are then performed. In order to deliver the molecules in
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35 The present invention also provides a pharmaceutical composition comprising a
binding molecule, a polynuclectide, an expression vector or system or a host cell
according to the present invention in association with at least one pharmaceutically
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leukoencephalopathy, panencephalitis, Marchiafava-Bignami disease, pontine
myelmolysis, adrenoleukodystrophy, Pelizacus-Merzbacher disease, Spongy
25 degeneration, Alexander's disease, Canavan's disease, metachromatic leukodystrophy
and Krabbe's disease. In one example, administration of the binding molecules of the
invention can be used to treat a demyelinating disease associated with NogoA protein.

In another example, cells which express the binding molecules of the invention may

30 be transplanted to a site spinal cord injury to facilitate axonal growth throughout the
injured site. Such transplanted cells would provide a means for restoring spinal cord
function following injury or trauma. Such cells could include olfactory ensheathing cells
and stem cells of different lineages of fetal nerve or tissue grafts.

35 In addition, the Binding Molecules of the invention are useful for the treatment of
degenerative ocular disorders which may directly or indirectly involve the degeneration
of retinal or corneal cells including ischemic retingpathies in general, anterior ischemic



10. An expression system conprising the expression vector of claim9,
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i sol ated host cell which conprises the gect or of claiml10. 12. A
phar maceutical conposition conprising 3 bi ndi ng nol ecul e according to
claim1l1, XBtig purgraiey.edall i fdemacd oprfiongetritise | ademeltedarmasyfarededenaration,

vector or o@aﬁ%eSréﬂ.%a%tcgﬂbra%err@je% ey M &irfPis B‘lgmeﬁﬁﬁg’e%'rd/a%tys
or a host c¢ell accord % claim1ll, in association Wt

one phar meiRsass Gt %/‘“5‘%!' gpe s¢finel degenpiatiogy Lefer 'y ednaenital ama”’% a”ﬁh@her
phar naceuthecalitacorgnai tiegemeeetions,dparologic chyapha, &inopaeiyedMpramiatlirity, and

conposigt i %@Raogoﬁergdﬂﬁvx f:@ln%ﬁlso%a g éfttéro ects cﬁrﬁoiné’r?tcr%splar&ﬂtlon or of

produci'ng e ac to C
expr essi ngeﬁrﬁé'VQ6pm¢abﬁt@@ﬂWd@Cb|¢Qfé¢&jkﬂﬂgt'tlso claim?7 in an expression
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r econbi t DNA tec ojo or means of chem cal synthesi
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Zuri ch <128ycHiatpic ovrellkidiearAcllamdsaniropimeaiaudndseareddsiphar maceut i cal use
thereo@ <130> NI AG 006- PCT <150> 61/001, 741 <151> 2007-11-02 <150>
EP07119847. 7 <151> 2007-11-02 <160> 33 <170> Patentln version 3.3
<210> 1 <ZFenshese imlicadions, thpaprippdste dontnesuli effpusey gary<iepesdicpepan for

(1) .. (357%kamgR3xnEFERACUNGO adIcedROSF the invention to be employed, the mode of
administration and the nature and severity of the condition being treated. In general,
the dosage preferably will be in the range of 1 pg/kg/day to 1 mg/kg/day.

16
The Binding Molecules of the invention are conveniently administered by pumps or
injected as therapeutics at the lesioned site, e.g. they can be administered directly
into the CNS intracranially or into the spine intrathecally to the lesioned site. The fluid
filled space around the spinal cord is called the subarachnoid or intrathecal space.
20  Cerebrospinal fluid (CSF) flows through this area, bathing and protecting the brain and
spinal cord. An intrathecal drug pump may work much more efficiently than oral
medication because it delivers medicine directly into the CSF, bypassing the path that
oral medication takes through the body. Therefore in a preferred embodiment, the
administration is done through intrathecal administration, e.g. using an externalized
25  catheter connected to a portable pump. In a further preferred embodiment, intrathecal
bolus injection is used. Suitable means and methods for intrathecal administration of
drugs are those known in the art. Non-limiting examples of pumps are: the Alzet®
pump and the Medtronic SynchroMed® or Isomed® infusion systems. The binding
molecules can be infused continuously, or may preferably be administered as fixed
30 doses at specific time intervals of 1, 2, 3, 4, 5, 6, 7, 10, 14, 21, or 30 days, for
instance by direct bolus injections in the cerebrospinal fluid,

The Binding Molecules of the invention can be provided alone, or in combination, or in
sequential combination with other agents. For example, the binding molecules of the
35 invention can be administered in combination with anti-inflammatorv agents such as
but not limited to corticosteroids following stroke or spinal cord injury as a means for
blocking further neuronal damage and inhibition of axonal regeneration, Neurotrophic
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The structure of the active ingredients identified by code numbers, generic or trade
names may be taken from the actual edition of the standard compendium "The Merck
Index" or from databases, e.g. Patents International (e.g. IMS World Publications) or
other databases provide by IMS Health. The corresponding content thereof is hereby
incorporated by reference. Any person skilled in the art is fully enabled to identify the
active ingredients and, based on these references, likewise enabled to manufacture
and test the pharmaceutical indications and properties in standard test models, both in

vitro and in vivo.

Pharmaceutical compositions of the invention may be manufactured in conventional
manner, E.g. a composition according to the invention comprising the molecules of the
invention is preferably provided in Iyophilized form. For immediate administration it is
dissolved in a suitable aqueous carrier, for example sterile water for injection or sterile
buffered physiological saline.

To aid in making up suitable compositions, the binding molecules of the invention and
optionally a second drug enhancing the effect of the Binding Molecules of the
invention, may be packaged separately within the same container, with instructions
for mixing or concomitant administration. Opticnal second drug candidates are
provided above.

The synergistic effect of a combination of the binding molecules of the invention and
growth factors such as NGF may be demonstrated in vivo by the spinal cord injury
models,
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The present invention further relates to the pharmaceutical of the invention for slow
release of the binding molecule of the invention and for local deposition of the binding
molecule of the invention at the site of injury.

The present invention also relates to a method for slow release of a binding molecule
of the invention and for local deposition of a binding molecule of the invention.

The invention will be more fully understood by reference to the following examples.
They should not, however, be construed as limiting the scope of the invention.

In the following examples all temperatures are in degree Celsius {°C).

The monoclonal antibodies of attention in the Examples are Binding Molecules
according to the present invention comprising the variable region of the light chain
represented by SEQ ID NO: 5 and the variable region of the heavy chain represented
by SEQ ID NO: 4 (6A3-IgG1l), or comprising the variable region of the light chain
represented by SEQ ID NO: 25 and the variable region of the heavy chain represented
by SEQ ID NO: 24 (6A3-IgG4).

It is evident that in the paragraphs given above, the term "comprising” encompasses
the term "consisting of".

The following abbreviations are used:

ELISA enzyme linked immuno-sorbant assay
FACS fluorescence activated cell sorting
FITC fluorescein isothiocyénate

FBS foetal bovine serum

FCS Fetal calf serum

HCMV human cytomegalovirus promoter
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Ala Gag Ay Lysaiim a(alds Ser Asn Leu 405410415

10 bp base pairs
CNS central nervous system
HRP horse reddish peroxidase
RT room temperature
PBS phosphate-buffered saline
16 TBS Tris buffered saline
CEA carcinoembryonic antigen
IF immunoflucrescence
IgG immuncoglobulin G
PBS-T phosphate buffered saline with 0.05% Tween 20
20 PFA Paraformaldehyde
EXAMPLES

The invention is illustrated by the following non-limiting examples
25
Example 1: Sequence of the Medarex 6A3 anti-hu-NogoA monoclonal antibody.

A human IgG1l monoclonal antibody with high affinity for the human NiG-fragment of
NogoA was selected. The original monoclonals were secreted from the mouse
30  hybridoma cell clones which were derived by standard hybridoma technology using
"Medarex mice"; recombinantly reconstituted mice with human immunoglobulin genes,
by Medarex Inc., Annandale, N]. The generation of Medarex Mice immunised with
human NiG, and the production of hybridomas thereof, is well known in the art;
conditions similar to these described in WO 2005/028508 have been followed. The
35 antibody production level of most hybridoma’s were very low; therefore recombinant
DNA technology was employed to construct specialized expression vectors for high-
level production of full antibody or the Fab-fragment in a cell line. The generation of



gaa agt aaa gtg gat aaa aaa tgt ttt gca gat agc ctt gag caa act 1296
G u Ser Lys Val Asp Lys Lys Cys Phe Ala Asp Ser Leu u dn Thr
420425430 WeFesps63w AGOO6PCT. sT25 aat cac gaa aaa gat aRET/ERQISAGISIBQL
aat gat gat act tct ttc cccl344 Asn Hs GQu Lys Asp Ser G u Ser Ser
Asn Asp Asp Thr Ser Phe Pro 435440445 ggt acg cca gaa ggt ata aag gat
cgt tca gga gca tat atc aca tgt1392 ser Thr Pro Au Ay Ile Lys Asp
Arg Ser GRKriAgg Apyand Feb fragmeps aG oS Be! deewe cnd: descabrd cdetgddn dera
act gag agfstadde WOR20057028808AtSim AR HddD hdl e bBED idMBRedFOr B g eRarrflor
Thr A u Ser Ll 6A%Ia Thr @@{5 | e Phe 465470475480 cct ttg tta gga gat
cct act tc r'bﬁ‘i ALY E?ﬂ gaa aaa aaal488 Pro Leu Leu Ay Asp
Pro Thr SeDNGkgnéstind §he vEheblAseaiGhofltis heany ah@580 0d@tchatna of dee gfsialgEdg
aag gc Cc . : . .

fye AS GHRPhd fef SAERb AR PR AEsgRaitiedd) i fetatind ki,
aac cct tt9ongfangchrrgeigrigrdabicergugating drowey! aed2gaEQ3BAQ yandR)- Ser
Asn Pro Phe Leu Val Ala Ala G n Asp Ser Qu Thr Asp 515520525 tat gtc

aca aca gat aat tta aca aag gtg act gag gaa gtc gtg gcal632 Tyr val
Thr Thr Asp Asn Leu Thr Lys Val Thr Qu du Val Val Al a

10 Example 2: Fab and IgG4 generation.

The 6A3 mAb is of the IgGl isotype. Human IgG1 isotype antibodies have a high
affinity for cellular Fc receptors and can induce antibody-dependent cellular toxicity
(AADC) and complement-dependent cytotoxicity {(CDC) (Jerries et al., 2002, Hezareh
16  etal., 2001). Moreover, IgG mAbs have been reported to rapidly efflux from the brain
to the blood across the blood-brain barrier via Fc receptor-mediated reverse
transcytosis (Zhang et al., 2001). In order to remove the potential Fc receptor-
mediated interactions of the 6A3 IgGl mAb, its isotype has been switched
recombinantly to an IgG4 and also for recombinant production of a monovalent Fab
20 fragment for high capacity expression in SP2/0 cells and E. coli.

The sequencing of the variable domains of the heavy and light chains of this human
anti-Nogo-A antibody enabled the recombinant production of the 6A3-Fab fragment
and the 6A3-IgG4 isotype antibody in high capacity producer cell lines.

25
For E. coli expression of the Fab fragment, both the cDNAs (SEQ ID NO:7 and SEQ ID
NO:6) were cloned pASK116. The plasmid used to clone the cDNAs provides the
constant domain genes of mouse IgG1/k(Skerra, 1994), The two polypeptides chains
of the antibody fragment are encoded on an operon under transcriptional control of

30  the tetracyclin promoter. The first cistron codes for the heavy chain moiety of the Fab
fragment. The VH domain was fused to the OmpA signal peptide at its N-terminus and
to the CH1 domain of the murine class IgG1 at its C-terminal end. The second cistron
encodes the light chain with the VI. domain fused to the PhoA leader peptide and the
murine CH1 domain. Upon induction of expression the two chains of the Fab fragment

35 became simultaneously secreted into the periplasm of E. coli where the protein
folding, disulfide bond formation and chain assembly occured. For expression of the
Fab in E.coli the plasmids were transferred to BMP for large scale production.



530535540 aac atg cct gaa ggc ctg act cca gat tta gta cag gaa gca tgt
gaal680 Asn Met Pro Gu Gy Leu Thr Pro Asp Leu Val Gn Qu Ala Cys
545550%928@056g? gaa ttg aat gaa gtt act ggt aca adRCTAAR0@GOG4500L
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aaal728 Ser Qu Leu Asn Qu Val Thr Ay Thr Lys Ile Ala Tyr
Lys 565570575 atg gac ttg gtt gaa aca tca gaa gtt atg caa gag
tat cct1776 Met Asp Leu Val G n Thr Ser u Val Met Gn Gu
Tyr Pro 580585590 gca gca cag ctt tgc cca tca ttt gaa gag tca
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Ser 35640 gct tct tca gtt aat tat gaa
adANEECt §ag) rapseefad iNHasP(Occed®8 Ala ser ser Val Asn Tyr Qu
Lys Hs Gu Pro Au Asn Pro 645650655 cca cca tat gaa gag gcc

gt t ct a ta tc aZO% Pro
3 ol (P8 (3K ronpa oukh o, BV, et Sepeserly
ccm'ocg.g;ad aad m[ﬁe@ath;;cexogxbtnaot ant;iamms(sekhlblt high affinities for human
NogoA fragment hNiG in BIAcore Experiments (see below). The respective Kd values
being 0.14 nM and 1.1 nM confirming the correct and successful cloning and

recombinant expression of the Ab retaining its high affinity for human NogoA fragment
hNiG.

Coding regions and amino acids sequences of the heavy and the light chain of 6A3-Ig4
are shown in Figures 3 and 4 (SEQ ID NOs 24, 25, 28 and 28).

Example 3: Determination of the complementarity determining regions of the 6A3-
Ab.

The complementarity determining regions of the variable heavy and light chain of the
6A3-antibody were determined using the Kabat database at the URL of
www.bioinf.org.uk/abs/.The Kabat definition is based on sequence variability and is
the most commonly used method to determine the CDRs of antibody variable regions
(Wu TT, Kabat EA, 1970).

All 6 CDR-definitions correlated well with the experimentally determined amino acid
sequences except for CDR-H2, where the typical residues before the CDR should be
LEWIG, LEWVA was found (Figure 5). However a number of variations are possible for
CDR-H2.

Example 4: Biosensor affinity measurements for mouse 6A3-IgG1, 6A3-IgG4 and 6A3
Fab to NiG.

The affinity of the mouse 6A3-IgG1 mAb, 6A3-IgG4 mAb, and of the 6A3 Fab were
measured by surface plasmon resonance {SPR) using a BIAcore 2000 optical biosensor
(Biacore, Uppsala, Sweden) according to the manufacture's instructions. Recombinant



Ile Lys Qu Qu lle Lys Qu Pro Qu Asn Ile Asn Ala Ala Leu Gn
675680685 gaa aca gaa gct cct tat ata tct att gca tgt gat tta att aaa
gaa2ll2 G WODHe/AShG2Ala Pro Tyr Ile Ser Ile Ala Cys AspdIgpPiis®cisys
G u 690695700 NI AGOO6PcT. sT25 aca aag ctt tct gct gaa cca gct ccg

gat ttc
Asp Phe
gtg cct
Val Pro
gaa cca
Au Pro
caa aaa
Gn Lyg
gag act
A u Thr
ctc agt
Leu Ser
tct ttt
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measurement of the affinity, the antibodies were injected at different concentrations,
ranging from 0.50nM to 100nM at a flow rate of 200 pl/min. After each injection, the
sensor chip surface was regenerated with the injection of 10 pl 0.1M HCI without loss
of binding activity on the surface. The kinetic constants, ka and kd and the affinity
constants KA and KD were evaluated using the BlAevaluations 3.0 software supplied
by the manufacturer.

Affinity measurement in BlAcore: The kinetic and the affinity binding constants of the
mouse 6A3-IgG1l mAb, 6A3-IgG4 mAb, and of the 6A3 derived monovalent Fab
fragment to recombinant human NogoA were measured in real time using surface
plasmon resonance (SPR) technology (Biacore). For this analysis recombinant human
NIG is coupled on a senscr chip surface and different concentrations of the antibodies
are injected. Kinetic parameters of the binding interactions were derived from the
sensograms by non-linear curve fitting. The affinity constants at equilibrium to human
NIG for the antibodies were in the range of KDs 0.13nM to 2.5 nM for 6A3-1gG4, 6A3-
IgG1, 6A3 Fab.

Example 5: Binding of anti-NogoA antibodies NVP-6A3-Ab-NX-1 and NVP-IIC7-NX-1
to endogenous human NogoA.

In this example the binding of the antibodies to endogenous human Nogo-A is shown.
To this end, two human cell lines which have been characterized previously to show
oligodendritic-specific gene expression of Nogo-A, and subsequently for specific
binding of the antibodies, were tested. The human oligodendroglial cell lines M03.13
and HOG were used to characterize our two anti-Nogo-A antibodies NVP-6A3-Ab-NX-1
(6A3-Ab) and NVP-IIC7Ab-NX-1 (IIC7-Ab) with respect to their binding to endogenous
Nogo-A. The cells can further be used to develop a bioassay for the characterization of
the different antibody batches for clinical trials. In two independent experimental set-



Au

Ser

Phe Lys Leu Ser Leu Asp Asn Thr Lys Asp Thr Leu Leu Pro

805810815 gat gaa gtt tca aca ttg agc aaa aag gag aaa att cct ttg cag
at g2496 AsWOo@ep/0§6d09 ser Thr Leu Ser Lys Lys Qu Lys || PEVEP2008(4643N
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10
Thus, both 6A3-AB and 11C7-Ab were found to be capable of binding specifically to
endogenous human Nogo-A.
Methods
15
Cell lines; The MO03.13 cells were obtained from Dr. N. Cashman, University of
Toronto. They originated from the fusion of a 6-thioguanine-restistant mutant of the
human rhabdomyosarcoma (RD} with adult human ocligodendrocytes cultured from
surgical specimen. The HOG cells were obtained from Dr. G. Dawson, University of
20  Chicago. This cell line was established from a surgically removed oligodenroglioma. All
cells were cultured in Dulbecco's Medified Eagle Medium with high glucose (Gibco)
supplemented with Glutamax, 10 % fetal calf serum and Penicillin/Streptomycin.
RT-PCR: Total RNA was prepared from 5 x 105 M03.13 cells using Tripure reagent
25 (Roche Diagnostics). After DNAse treatment, 1 pg of RNA was reverse transcribed in a
total volume of 20 pl using Omniscript RT (Qtagen) and an oligo dT-primer. Primers
used for PCR are specific for Nogo-A, amplifying a 194 bp fragment starting at bp
position 1197 in full length human Nogo-A (5'-TGAGGGAAGTAGGGATGTGC-3' (SEQ ID
NO: 32), 5'-CAGGTGATGTACGCTCTGGA-3' (SEQ ID NO: 33)). A reaction was set up
30  using 2ul ¢cDNA (or 0.1pg RNA -RT), 5ul 10x buffer, 3ul dNTPs (5mM each), 2.5 ul 5
Primer (10uM), 2.5 pl 3' Primer (10uM), 0.5 pl HotStar Tag-polymerase (Qiagen) and
34.5p! H20O. The fallowing PCR cycles were used: 95°C 15min., (94°C 30sec., 55°C
30sec., 72°C 15sec.)x35, 72°C 10min. -->4°C. After completion of the PCR, a 10yl
aliquot was analysed on a 2% ethidium bromide agarose gel.
35

Immunoprecipitation and Immunodetection: For each IP one 10cm @ culture dish of
M0O3.13 cells grown to confluency was washed with PBS and the cells lysed in 500 pl



aca tca aag gtg ctc tta ttg cct cca gat gtt tct gct ttg gcc act 2880

Thr

Ser

Lys Val Leu Leu Leu Pro Pro Asp Val Ser Ala Leu Ala Thr

945950955900 205608 gag ata gag agc ata gtt aaa ccc adsCTHERR2008106450L g
gaa2928 A n Ala Gu Ile Qu ser Ile Val Lys Pro Lys Val Leu Val

aaa
Lys
Thr
ctg
Leu
att
Lys
ctt
Ser
gcc
Leu

ggt
Val

agg

du
du
agt
Ser
aag
Lys
tca
Le
ttg
Al a
gtg
Ile
gca

10

15

20

25

30

35

965970975 NI AGOG6PCT. ST25 Al a g u Lys Lys Leu Pro Ser Asp

Lys Gu Asp Arg Ser Pro 9809856 O tct gct ata ttt tca gca gag
addrPER tMaremalifnt Prgtain xadtico ReagedetPionte) qontaimng Coatniehe ®rateese
it Sticarolt e SRR Lo age-pre
Trrkage W Pt P targse 0O b R e aoT e e ey

ttTy Hea pgt-aletharl agperastbnigifiggsagodtkinG-Sepahrez Bhe the ucok@dpdrgling

B

L dftatiay skigher\Antibpgies wege %‘H}erﬁgadqmml@é’dgﬁﬂtor ager EAdoe4egalng

atLuBrdRtEALbroddif (EAPind@RbiyEAIc Fatidedd Wil Airdd L& a TaHgatives A6l

a n A'kao le & nSL S Ser. Asp 10551060 0|65 gga gac ¢ (%rc%an.t'é%

CA Ao eret sgingh G8P KepeBsgehet o okl b
Sepharose was washed 4 times with TNS buffer (10mM TrisHCIl pH 7.8, 1% (w/v) N-
Laurylsarcosine, 100mM NaCl), once with PBS, and the sepharose bound fraction was
eluted with 20 pl SDS-PAGE loading buffer (invitrogen). The samples were heated to
950C for 5 minutes and a 10pl aliqguot each was run on a NuPage 4-12% gradient gel
(Invitrogen) in MES-buffer.The proteins were blotted onto a cellulose membrane for 4
hours at 30 V and analysed for complete transfer with Ponceau staining. After transfer,
the membrane was blocked over night at 4°C in western blocking reagent (Roche
Diagnostics) in PBS-T. For immunodetection, the membrane was incubated with the
6A3-1gG4 antibody at 1nM concentration for 2 hours at RT and subsequently with an
anti-human peroxidase coupled secondary antibody for 1 hour at RT. Signals were
detected using ECL-Advance (Amersham) and exposured to film for 1 minute.

Immunofluorescence: M0O3.13 and HOG cells were plated in 8-well poly-D-lysine
coated tissue chamber slides (Becton Dickinson) and grown until 80% confluent. After
washing in PBS, the cells were fixed in 4% PFA for 30 min at room temperature.
Nonspecific binding was blocked with 10% FCS, 0.1% Triton X-100 for 20 min. The
cells were incubated in 1% FCS, 0.1% Triton X-100 for 1 hour with either 6A3-IgG4
5nM or buffer oniy as negative control. After antibody incubation, the cells were
washed 3 times with PBS and incubated with a Alexa Fluor 488 labeled anti human
1gG antibody (Molecular Probes) at 1:200 dilution in PBS for 1 hour.

Resuits

RT-PCR: RT-PCR using the MQ03.13 RNA as template resulted in a distinct DNA
fragment of around 200 bp (Figure 6). No product was detected in the negative
controls (RNA without reverse transcription and H20). A PCR fragment was present at
the expected size of 194 bps; no products were amplified in the negative control
samples (DNAse treated RNA and H20).
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10  Immunofluorescence: Immunofluorascent staining of permeabilized M03.13 cells and

HOG cells with the 6A3-I1gG4 and the Alexa-Fluor 488-labeled anti human secondary

antibody resulted in very bright staining of the cells (Figure 8a and 8b, left part),

whereas virtually no signal was detected with the secondary antibody only (right part).

15 Discussion

RT-PCR analysis of the M03.13 cells using Nogo-A specific primers for PCR resulted in

a DNA fragment of expected size (194 bp), whereas no PCR product was detected with

the nonreverse transcribed RNA sample or the water control. From this result we
20  conclude that the cells express endogenous Nogo-A.

Immunoprecipitation from MO3.13 cell lysates and immunodetection with the anti-
Nogo-A antibody 6A3 showed a singie strong MNogo-A band at the expected size
{190kDa). In contrast, the anti-CEA {IgG4) control antibody did not yield a band of

25 corresponding size. The difference in intensity between the bands resulting from the
6A3 and 11C7 immunoprecipitations are most likely due to the different affinities of
the different antibody isotypes to Protein G Sepharose (affinity 6A3 > affinity 11C7).
The results from the intracellular immunofluorescent staining of both the M03.13 and
the HOG cells showed that the 6A3-IgG4 binds to endogenous Nogo-A.

30
From these results it was concluded that the two cell lines endogenously express
Nogo-A and that both the 6A3 IgG4 (6A3-Ab) and the 11C7 IgG1 (11C7-Ab) antibody
bind specifically to endcgenous human Nogo-A. These findings suggest that the
MO3.13 cell line may be used to establish Nogo-A binding assays for, for instance,

35 antibody characterization.
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the modified Brinkmann board test under conditions as described herein before. 6A3
treatment improved the rate and degree of functional recovery compared to control
IgG treatment. When the size of the lesion was determined at the end of the
10  experiment, functional recovery of control IgG treated monkeys was found to roughly
inversely correlate with lesion size, varying from 90% for a 50% lesion to 53% for a
90 % lesion. Conversely, the amount of recovery in the anti-Nogo-A mAb treated
animals was not significantly affected by lesion size and for 6A3 treated animals
almost reached their pre-lesion performance even when the lesion size was as high as
15 85%.

Example 7: CSF retention and half life of the 6A3 antibody in human subjects

20 The CSF retention and half life of the 6A3 antibody in human subjects were
determined after CSF infusions during 14 days {(daily dose 15 mg / day) and individual
concentrations measured in serum and CSF (figures 9 and 10).

The CSF concentrations remained constant or declined only marginally, in two cases
lasted to Days 34 and 56, i.e. approximately 20 and 42 days after the end of the

25  infusion, as compared to the levels measured during the infusion, which indicates the
surprisingly long residency and/or half life in the CSF of 6A3. This pharmacokinetic
behaviour would enable different administration routes and dosis regimens with longer
intervals. Bolus injections into the CSF during intervals of 2 or more days or weeks
would be feasible. The 6A3 antibody would also be suitable for controlled release

30 formulations, such as formulation in biodegradable or non-biodegradable polymers and
implants.
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animals for 4 weeks at a dose of 1 mg/day (Figure 11 and Freund et al., Nat Med 12:7
90-2, 2006). Manual dexterity is assessed by food pellet retrieval from vertical and
horizontal slots in a modified Brinkman board test. Other behavioral tasks include food
pellet retrieval from a drawer, ballistic arm movements, foot motor capacity for
10  grasping food and behavioral observation on pain and discomfort. The tests are
performed from 60 days prior to the lesion to 120 days after the lesion at regular

intervals.
Monkeys were subjected to a unilateral spinal cord section and treated intrathecatly
with either mouse IgG control antibody (n=2, i.e. Cont. 1 with 50% lesion and Cont. 2
15 with 90% lesion) or 6A3 (n=2, i.e. ATI1 with 85% lesion and ATI2 with 80% lesion) at
a dose of 1 mg/day for 4 weeks (monkey weights: Cont 1, 5.1 kg, Cont 2, 4.1 kg, ATI
1, 5.0 kg, ATI 2, 4,5 kg). Resuits are shown as total number of pellets during test
sessions on specific trial days. Values were calculated using individual behavioral

scores pre-lesion and post-lesion when the level of performance remained stable.

20 6A3 antibody treatment in the monkeys gave a gradual improvement in food pellet
retrieval using the affected left hand from horizontal and vertical slots in comparison
to a control IgG treated monkey. The control monkey showed a total persistent deficit
in retrieving pellets from the horizontal slots, a movement which requires greater
manua! dexterity than retrieval from vertical slots.

25  After recovery had reached a maximal level in the Brinkmann board test, the monkeys
were tested for their capacity to grab the handle of a drawer with their affected left
hand, to pull it open and extract a food pellet from a well in the drawer. The control
IgG treated monkey with a lesion of 90% (Cont. 2) was totally unable to grab the
handle and to open the drawer. The arm movement was slower than normal and the

30  hand shaping abnormal. This can be derived from the double arrowed line, indicating a
clear difference between the activity before the lesion and the activity after the lesion
and treatment with control IgG antibody, indicating only partial recovery. 6A3
antibody treated animals with 85% (ATI-1) or 80% (ATI-2) lesions recovered the
capacity to perform the task both rapidly and effectively, irrespective of lesion size.

35 There is no substantial difference in activity before and after the lesion when treated
with the 6A3 antibody, pointing to a complete recovery due to the 6A3 antibody



Ser

Val

Ser Pro Lys Ala Qu Ser Ala Val Ile Val Ala Asn Pro Arg

305310315320 Gu Gu Ile Ile Val Lys Asn Lys Asp Gu Qu Ju Lys Leu

Val
Leu
Al a
Met
Au
Ay
Cys
du
I'le
Pro
Leu
du

Ser
Thr
Lys
Arg
Val
Ay
Phe
Ser
Lys
Al g
Ay
Gu

10

15

20

25

30

32%9920®356588n Asn Ile Leu H's Asn G n A n G u LBEIEMR@SDHs0Al a
Lys 340345350 Leu Val Lys GQu Asp Qu Val Val Ser Ser Qu Lys
Asp Ser 355360365 Phe Asn Qu s Arg Val Ala Val Gu Ala Pro
Gu Gu Tyr 370375380 Ala Asp e Lys Pro Phe Qu Arg Val Trp
LyiEear@pnts ghhe| 9A3 30Ybaty3ysameny thunPiowdss Asjeaveienebeal pApEechl an

Ltecdviesy Ghtbr SRfucdS brdif UeddHadtOfbeaddel a8 &onlpéfedVed tAS Rgd Yonkys
Nﬁtiﬁé‘ﬁ’ Ser Leu Au A n Thr 420425430 Asn H's Qu Lys Asp Ser
S

YeHMEEE Thr Ser Phe Pro 435440445 Ser Thr Pro Gu Gy
Asp Arg ser Ay Ala Tyr Ile Thr Cys 450455460 Al a Pro Phe Asn
Al 9: ¢ines ke Ala Thr Asn Il e Phe 465470475480 Pro Leu
Aspa-é%eThr ! er égg Asn Lys Thr Asp G u Lys Lys 485490495 Ile

LysssuitleAdificsl studyl i€ a¥adribddbs fdgwkys Asn Thr Ser Thr 500505510

The study has three phases: Screening Phase (including Baseling), open-label
Treatment Phase and at least a 22-week Follow-up Phase. The study is conducted
under the supervision of an independent Data Safety Monitoring Board (DSMB).

A total of 22 patients are enrolled in 4 partially overlapping, sequential cohorts to
receive a continuous infusion of 6A3 antibody. All patients have a follow-up period for
at least 22 weeks post infusion for further safety evaluation.

Patient allocation and treatment dose and duration by cohort is as follows:

s Cohort 1: 3 paraplegic patients receive 5 mg [in 2.5 mi] over 24h;

« Cohort 2: 3 paraplegic patients receive 30 mg [in 2.5 ml] over 24 h;

« Cohort 3: 6 paraplegic patients receive up to 30 mg/day [in 2.5 ml/day] over 14
days.

* Cohort 4: 10 para- and tetraplegic patients receive up to 30 mg/day [in 2.5
ml/day] over 28 days.

Patients are closely monitored for a period of at least six months following start of
infusion. The status of the patients is closely monitored by vital signs measurements,
ECG recordings (interpretation by a central facility) and laboratory evaluations based
on matrices blood, urine and CSF. Neurological examinations using the ASIA scale
(Applicable Standard Neurological Classification of Spinal Cord Injury by the American
Spinal Injury Association) (Ditunno, et al, 1994; American Spinal Cord Injury
Association. Paraplegia 32(2): 7080.) is performed by qualified clinicians to assess
efficacy, but also to assess potential exacerbation of the spinal cord injury. A total of
four cerebral and spinal MRIs is performed for each patient. CSF samples are taken at
three timepoints from each patient (pre-dose, during the treatment phase and during
the follow-up phase) for pharmacokinetic (PK) analysis. Blood samples are also
obtained for PK analysis through the treatment and follow-up phases. Data from all
the patients are reviewed by the independent DSMB as per protocol.



Lys Thr Ser Asn Pro Phe Leu Val Ala Ala A n Asp Ser Gu Thr Asp
515520525 Page 7 N AGXO6PCT. ST25 Tyr Val Thr Thr Asp Asn Leu Thr Lys
Val Thr Qu du Val Val Al a 530535540 Asn net Pro Qu Ay Leu Thr Pro
Asp Leu Val Gn GQu Ala Cys G u 545550555560 Ser G u Leu Asn du Val
Thr Ay Thr Lys Ile Ala Tyr G u Thr Lygg565570575 Met Asp Leu Val G n
Thr Ser Qu Val Met Gn dQu Ser Leu Tyr Pro 580585590 Ala Ala G n Leu
cys Pro SaitAms Gu GQu Ser Au Ala Thr Pro ser 595600605 Pro val Leu
Pro Asp Ile Val Met GQu Ala Pro Leu Asn ser Ala Val 610615620 Pro ser
Ala Ay Ala Ser Val Ile Gn Pro Ser ser Ser Pro Leu A u 625630635640
Al a ser sél Angisolaked rMglecud® gorsprising et legst dhiesanGgen Bindin@ siteAstrictPsmecifically

645650655 . Sey . Ser
dy 66 ooitis Hitfe g/uga@wgéi Hc"ﬁ@pt%%%l&fjﬁ% 2 nhftdn N8 (530 16/ Rlo: 37

Leu G 6?86’8?55'98" '“ﬂtﬁ'te@OU'PﬂF‘agPro Tyr Ile Ser Ile Ala Cys Asp Leu
Il e Lys Q% in sequence the hypervariable regions CDR-H1- 6A3 (SEQ ID NO: 8), CDR-H2- 6A3

(SEQ ID NO: 9) and CDR-H3- 6A3 (SEQ ID NO: 10); and
* in sequence the hypervariable regions CDR-L1- 6A3 (SEQ ID NO: 11), CDR-L2- 6A3
(SEQ ID NO: 12) and CDR-L3- 6A3 {(SEQ ID NO: 13).
10
2. The binding molecule according to claim 1 which comprises:
* at least one immunoglobulin heavy chain or fragment thereof which comprises (i) a
variable domain comprising in sequence the hypervariable regions regions CDR-H1-
6A3 (SEQ ID NO: 8), CDR-H2- 6A3 (SEQ ID NO: $) and CDR-H3- 6A3 (SEQ ID NO:
16 10) and (i) the constant part or fragment thereof of a human heavy chain; and
* at least one immunoglobulin light chain or fragment thereof which comprises (i) a
variable domain comprising in sequence the hypervariable regions CDR-L1- 6A3 (SEQ
ID NO: 11), CDR-L2- 6A3 (SEQ ID NQ: 12) and CDR-L3- 6A3 (SEQ ID NO: 13) and (ii)
the constant part or fragment thereof of a human light chain.
20

3. The binding molecule according to claim 1, having a dissociation constant < 100nM.

4. The binding molecule according to claim 1, wherein the constant part or fragment
thereof of the human heavy chain is of the y4 type and the constant part or fragment
25  thereof of the human light chain is of the k type.

5. The binding molecule according to claim 1, wherein said binding malecule is a
human or chimeric or humanized monoclonal antibody.

30 6. The binding molecule according to claim 1, comprising one or more polypeptide
sequences selected from the group consisting of SEQ ID NO: 4 (IgG1 heavy), SEQ ID

NO: 5 (IgGl1 light), SEQ ID NO: 24 (IgG4 heavy) and SEQ ID NO: 25 (I1gG4 light).

7. An isolated polynucleotide comprising a nucleic acid sequence encoding a binding
35 molecule according claim 1.

8. An isolated polynucleotide according to claim 7 comprising either:



690695700 Thr Lys Leu Ser Ala Qu Pro Ala Pro Asp Phe Ser Asp Tyr Ser
A u 705710715720 Met Ala Lys Val Gu Gn Pro Val Pro Asp H's Ser Qu

Leu Val
Ser Asp
val net
Met Ile
Gu dy
Lys Leu
Val Ser
Gu Leu
Lys Qu

850855860 Ile Gu Il'e

A u 725730735 Asp ser ser Pro Asp ser Qu Pro val Asp Leu Phe
Asp Ser 740745750 Ile Pro Asp Val Pro Gn Lys Gn Asp Au Thr
Leu Val Lys 755760765 A u Ser lgu Thr du Thr Ser Phe G u Ser
Gu Tyr Au Asn 770775780 Lys Qu Lys Leu Ser Ala Leu Pro Pro
GYyat lesstPore diythellynfi8didly Safi@NcesNeEIGREA .thd Joud tbnSietind’he

28 Tfiok u, Leu Pro 805810815 Asp d u
T%eq%'“ég?“ E[N\'O i3 {\5%55%%9 198 @ b et 820855630 G |
Sét atrigastppne Q}/ tlhemynSélﬁomsewsnm;ﬁeI@mdFﬁmn lthe gBaip 8BS5IBUMLRIS

AgxQ mNbI@ﬂg@?féSMo.Thé 2R GO heyger Asp Ser Ser Pro
Ile Asp Gu Phe Pro Thr Leu Ile Ser Ser Lys Thr

Asp 865870875880 ser Phe Ser Lys Leu Ala Arg Gu Tyr Thr Asp Leu Gu

Val Ser
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Hi%s An expression vector comprising a polynucleotide according to claim 7 or 8.

10. An expression system comprising the expression vector of claim 9, wherein said
expression system or part thereof is capable of producing a polypeptide of claim 1

r

when said expression system or part thereof is present in a compatible host cell,

11. An isolated host cell which comprises the vector of claim 10.

12, A pharmaceutical composition comprising a binding molecule according to claim 1,
a polynucleotide according to claim 7, an expression vector or expression system
according to claim 9 or 10, respectively, or a host cell according to claim 11, in
association with at least one pharmaceutically acceptable carrier or diluent.

13. The pharmaceutical composition according to claim 12, wherein said composition
is a slow release composition.

14. A method for producing the binding molecule according to claim 1, comprising
expressing the polynucleotide according to claim 7 in an expression vector or system
according to claim 9 or 10, respectively, by means of recombinant DNA technology or
by means of chemical synthesis,
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900905910 Thr A u Leu Pro H's Asp Leu Ser Leu Lys Asn lle Gn Pro
Val 915920925 AQu Gu Lys Ile Ser Phe Ser Asp Asp Phe Ser Lys Asn
Ser Al a 930935940 Thr Ser Lys Val Leu Leu Leu Pro Pro Asp Val Ser
Leu Ala Thr 945950955960 G nn¥eao&iar.4t2e G u Ser Ile Val Lys Pro
Val Leu val Lys G u 96H9POALITEANG u Lys Lys Leu Pro Ser Asp Thr
Lysi16l U nOSARTAE O ger Pro 980985990 Ser Ala Ile Phe Ser Ala Gu Leu
Lys Thr uswervaty VﬁIZUAsqfh Leu 99510001005 Leu Tyr Trp Arg Asp Ile
512§ I Iy Noﬁ E » 11010|_%[0é?31:[020 Ser _Leu ?% u Leu
set “Leu TFRTOVGAINOBRE &8h 1I“Pé"o\lﬁ‘f“ &8 MR BASYEEE I\ e a Tyr
Al @3beu NN\(H—OD&{PCIIGU Ser Val Thr Ile Ser 104010451050 Phe Arg Ille

Ly y Gn Alalle Gn Lys Ser Asp 105510601065
NIAGOC%% Gy Hs Pro Phe Arg Ala Tyr Leu A u Ser @u Val
e
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<150> EP07119847.7
<151> 2007-11-02

<160> 33
<170> PatentIn version 3.3

<210>= 1

<211> 3919

<212> DNA

<213> Homo sapiens

<220>

<221> CDS

<222> (1)..(3579)
<223> Human NOQOA

<400> 1
atg gaa gac ctg gac cag tct cct ctg gtc tcg tcc tcg gac agc cca 48
Met GTu Asp Leu Asp Gln Ser Pro Leu Val Ser Ser Ser Asp Ser Pro
1 5 10 15
€cc c¢gg €cg cag ccc geg ttc aag tac cag ttc gtg agg gag ccc gag 96
Pro Arg Pro GIn Pro Ala Phe Lys Tyr Gln Phe val Arg GIu Pro Glu
20 25 30
gac gag gag gaa gaa gag gag gag gaa gag gag gac gag gac gaa gac 144
Asp Glu Glu Glu Glu Glu GTu Glu Glu Glu Glu Asp Glu Asp Glu Asp
35 40 45
ctg gag gag ctg gag gty ctg gag agg aag ccc gcc gcc g?g ctg tcc 192
Leu Glu Glu Leu Glu val Leu Glu Arg Lys Pro Ala Ala Gly Leu Ser
50 55 60
gcg gcc cca gt? CCC acc gcec cct gec gcc g?c gcg ccc ctg atg gac 240
Ala Ala pro val Pro Thr Ala Pro Ala Ala Gly Ala Pro Leu Met Asp
65 70 75 80
ttc g%a aat gac ttc gt? CCQ CCg gcg ccc ¢gg gga ccc ctg ccg gcc 288
Phe Gly Asn Asp Phe val Pro Pro Ala Pro Arg Gly Pro Leu Pro Ala
85 a0 95
gct ccc ccc gtc gocc ccg gag cgg cag cca toct tgg gac ccg age ccg 336
Ala Pro Pro Val Ala Pro Glu Arg GIn Pro Ser Trp Asp Pro Ser Pro
100 105 110
gtg tcg tcg acc gtg ccc gcg cca tcc ccg ctg tct gct gecec geca gtc 384
val Ser Ser Thr val Pro Ala Pro Ser Pro Leu Ser Ala Ala Ala Val
115 120 125
tCg ccc tcc aag ctc cct gag gac gac gag cCt Ccg gcc cgg cct ccc 432
Ser Pro Ser Lys Leu Pro Glu Asp Asp Glu Pro Pro Ala Arg Pro Pro
130 135 140
CCt cct ccc ccg gec age gty agc ccc cag gca gag ccc gtg tgg acc 480

Pro Pro Pro Pro Ala Ser val Ser Pro Gln Ala Glu Pro val Trp Thr
Page 1



107010751080 Ser Gu GQu Leu Val G n Lys Tyr Ser Asn Ser Ala Leu Ay

Hi s 108510901095 Val Asn cys Thr Ile Lys Qu Leu Arg Arg Leu Phe Leu

Val Asp 110011051110 Asp Leu Val Asp Ser Leu Lys Phe Ala Val Leu net

Trp Val Phe 111511201125 Thr Tyr val Gy Ala Leu Phe Asn Ay Leu Thr

Leu Leu Ile Leu 113011351140 Al aniss006rce. S5 Leu Phe Ser Val Pro Val

lle Ty A u Arg H s 113911501155 A n Al A n Ile Asp H® Tyr Leu Ay

Leu Al @ghedh kys cA§ycYalcdl BLL7Q L BBfc Al Lys kpe An

Al a LynsrglAgreo sye gg;gﬂaeerd_g%o B el ﬁ‘é%ﬁg?ﬂ% AL RS S
<211> 819 <212> PRM&213> Honp sapi¥fAs <220> <221> PEPTI DE <222>

.. 9ac ' cd C L
(1).. (£49%q <é§g%§$%n’cdﬂ gg%@Qﬁtélﬁ%gg%H kit gy fhecA a Legydro

Al a Al lysSerg cevaser Aeg Va ThiSeeu Aha GlauLdsn Met Asp
Leu Lys Gu Gnlffo Gy Asn Thr 18fe 190
CCt gct gca tct gag cct gtg ata cgc tcc tct gca gaa aat atg gac 624
Pro Ala Ala Ser GlIu Pro val Ile Arg Ser ser Ala Glu Asn Met Asp
195 200 205
ttg aag gag cag cca g?t aac act att tcg gct g?t caa gag gat ttc 672
Leu Lys Glu GIn Pro Gly Asn Thr Ile Ser Ala Gly Gln Glu Asp phe
210 215 220
cca tet gtc ctg ctt gaa act gct gct tet ctt cct tct ctg tct cct 720
Pro Ser val Leu Leu Glu Thr Ala Ala Ser Leu Pro Ser Leu Ser Pro
225 230 235 240
Ctc tca ggc gct tct ttc aaa gaa cat gaa tac ctt g?t aat ttg tca 768
Leu Ser Ala Ala Ser Phe Lys Glu His Glu Tyr Leu Gly Ash Leu Ser
245 250 255
aca gta tta ccc act gaa g?a aca ctt caa gaa aat gtc¢ agt gaa gct 816
Thr val Leu Pro Thr Glu Gly Thr Leu GIn Glu Asn val Ser Glu Ala
260 265 270
tct aaa gag gtc tca gag aag gca aaa act cta ctc ata gat aga gat 864
Ser Lys Glu val Ser Glu Lys Ala Lys Thr Leu Leu Ile Asp Arg Asp
275 280 285
tta aca gag ttt tca gaa tta gaa tac tca gaa atg g?a tca tcg ttc 912
Leu Thr Glu Phe Ser Glu Leu Glu Tyr Ser Glu Met Gly Ser Ser Phe
290 295 300
agt gtc tct cca aaa gca gaa tct gcc gta ata gta gca aat cct agg 860
ser val Ser Pro Lys Ala Glu ser Ala val Ile val Ala Asn Pro Arg
305 310 315 320
gaa gaa ata atc gtg aaa aat aaa gat gaa gaa gag aag tta gtt agt 1008
Glu Glu Ile Ile val Lys Ash Lys Asp Glu Glu Glu Lys Leu val Ser
325 330 335
aat aac atc ctt cat aat caa caa gag tta cct aca gct ctt act aaa 1056
Asn Asn Ile Leu His Asn GIn Gln Glu Leu Pro Thr Ala Leu Thr Lys
340 345 350
ttg gtt aaa gadg gat gaa gtt gtg tct tca gaa aaa gca aaa gac agt 1104
Leu val Lys Glu Asp Glu val val ser ser Glu Lys Ala Lys Asp Ser
355 360 365
ttt aat gaa aag aga gtt gca gtg gaa g¢t c¢ct atg agg gag gaa tat 1152
Phe Asn Glu Lys Arg val Ala val Glu Ala Pro Met Arg Glu Glu Tyr
370 375 380
gca gac ttc aaa cca ttt gag cga gta tgg gaa gtg aaa gat agt aag 1200
Ala Asp Phe Lys Pro Phe Glu Arg val Trp Glu val Lys Asp Ser Lys
385 390 395 400
gaa gat agt gat atg ttg gct gct g?a g%t aaa atc gag agc aac ttg 1248
Glu Asp Ser Asp Met Leu Ala Ala Gly Gly Lys Tle Glu Ser Asn Leu
405 410 415
gaa agt aaa gtg gat aaa aaa tgt ttt gca gat agc ctt gag caa act 1296
Glu Ser Lys val Asp Lys Lys Cys igg Ala Asp Ser Leu 213 GIn Thr
420
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202530 Ser Ala Gy A n Gu Asp Phe Pro Ser Val Leu Leu Gu Thr Al a
Al a 354045 Ser Leu Pro Ser Leu Ser Pro Leu Ser Ala Ala Ser Phe Lys
G u Hs 505560 Gu Tyr Leu Gy Asn Leu Ser Thr Val Leu Pro Thr GQu
Gy Thr Leu 65707580 N AGOO6PCT. ST25 G n G u Asn Val Ser Au Ala Ser
Lys G u VaI Ser G u Lys Ala Lys ﬁﬁ@ﬂ@ﬁmThn?Eeu Leu IIe Asp Awg Asp
Leu Au 05110 Ser ser
t t t 3
e S s%% agg gapdolh Gl sl R g Bt 45 el nh
Pro Arg G u e Val hws Asn Lys Asp 189135140 Au Gu du Lys
Leu u 145150155160 3y Pro
t e
Thr Alﬁ L%rﬁ gﬁys%?ge}‘fv‘éig Ey‘é %g e@sgﬂﬁcﬂﬁa g&} %ITﬁeEgtl%l’}g%?S Ser
Gu Lys AA®0 Lys Asp u Lys Asgp Al a VaI G u 180185190
Al a Pro Mt A{g p. Phe L s Pro Phe Qu Arg }](3%
a Ala

10520555 prRdS T i%zsg%gs@hsegﬁg BRI ACSAC AT i Le

Gy 465 475 480
cct ttg tta g?a gat cct act tca gaa aat aag acc gat gaa aaa aaa 1488
Pro Leu Leu Gly Asp Pro Thr Ser Glu Asn Lys Thr Asp Glu Lys Lys
485 490 495
ata gaa gaa aag aag gcc caa ata gta aca gag aag aat act agc acc 1536
ITe Glu Glu Lys Lys Ala GIn Ile val Thr Glu Lys Asn Thr Ser Thr
500 505 510
aaa aca tca aac cct ttt ctt gta gca gca cag gat tct gag aca gat 1584
Lys Thr Ser Asn Pro Phe Leu val Ala Ala GIn Asp Ser Glu Thr Asp
515 520 525
tat gtc aca aca gat aat tta aca aag gt? act gag gaa gtc gtg gca 1632
Tyr val Thr Thr Asp Asn teu Thr Lys val Thr Glu Glu val val Ala
530 535 540
aac atg cct gaa ggc ctg act cca gat tta gta cag gaa gca tgt gaa 1680
Asn Met Pro Glu Gly Leu Thr Pro Asp Leu Val G1In Glu Ala Cys Glu
545 550 555 560
agt gaa ttg aat gaa gtt act g?t aca aag att gct tat gaa aca aaa 1728
Ser Glu Leu Asn Glu val Thr Gly Thr Lys Ile Ala Tyr Glu Thr Lys
565 570 575
atg gac ttg gtt caa aca tca gaa gtt atg caa gag tca ctc tat cct 1776
Met Asp Leu val GIn Thr Ser Glu val Met Gln Glu Ser Leu Tyr Pro
580 585 590
gca gca cag ctt tgc cca tca ttt gaa gag tca gaa gct act cct tca 1824
Ala Ala GIn Leu Cys Pro Ser Phe Glu Glu Ser Glu Ala Thr Pro Ser
595 600 605
cca gtt ttg cct gac att gtt atg gaa gca cca ttg aat tct gca gtt 1872
Pro val Leu Pro Asp Ile val Met Glu Ala Pro Leu Asn Ser Ala val
610 615 620
cct agt gct g?t gct tcc gtg ata cag ccc age tca tca cca tta gaa 1920
Pro Ser Ala Gly Ala Ser val Ile Gln Pro Ser Ser Ser Pro Leu Glu
625 630 635 640
gct tct tca gtt aat tat gaa agc ata aaa cat gag cct gaa aac ccc 1968
Ala ser Ser val Asn Tyr Glu Ser Ile Lys His Glu Pro Glu Asn Pro
645 650 655
cca cca tat gaa gag gcc atg agt gta tca cta aaa aaa gta tca g?a 2016
Pro Pro Tyr Glu Glu Ala Met Ser val Ser Leu Lys Lys val Ser Gly
660 665 670
ata aag gaa gaa att aaa gag cct gaa aat att aat gca gct ctt caa 2064
Ile Lys Glu Glu Ile Lys Glu Pro Glu Asn Ile Asn Ala Ala Leu Gln
675 680 685
gaa aca gaa gct cct tat ata tct att gca tgt gat tta att aaa gaa 2112
Glu ggg Glu Ala Pro Tyr ggg ser Ile Ala Cys 988 Leu Ile Lys Glu
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210215220 Ay Lys Ile Gu ser Asn Leu Qu Ser Lys Val Asp Lys Lys Cys
Phe 225230235240 Ala Asp Ser Leu Qu G n Thr Asn Hs Qu Lys Asp Ser
A u Ser Ser 245250255 Asn Asp Asp Thr Ser Phe Pro Ser Thr Pro Au Gy
Ile Lys Asp Arg 260265270 Ser Gy Ala Tyr Ile Thr Cys Ala Pro Phe Asn
Pro Ala Ala Thr A u 275280285 senItAdogspdirastelsr Asn || e Phe Prglafu Leu
Ay AsH-3Ppd TRE TSErocH 9820 90» 958 (HFI A%t tThgapsptadq@ Ly e GQu
au Ly%ELQ’éS FEl s& g ﬁ%\/ﬁp T B s YyETASH Thr Ser Thr
Lys Thr Ser Asn Pro Phe Leu Val Al a 325330335 Ala G n Asp Ser Qu Thr
Asp Tyit a FpR 9TRArgaAs fR 1969 CTRroqtygat34034935302a N PCR2&Y 25
35536%53[%;,%??@@ %’%Ag% 20f§°G38 Ser °Y ﬁté&%&ﬂ YW val Thr Ay
Thr 370375380 Lys Ile Ala Tyr Au Thr Lys Met Asp Leu Val G gg;ﬂr Ser
A u V42t3BB39OBISAAR tNELT s CG (PtSegacl Bir TYF 2Pt @Wahl gatAke® G n Cys
Pro sé€ Sppﬁ%l" &rl‘-j %@@Efoﬂsgu Pro \;ilf Asp Leu 1:P.]E,E Ser ?gg AsSp Ser

ata cct gac gtt cca caa aaa caa gat gaa act gtg atg ctt gtg aaa 2304
Ile Pro Asp Val Pro GIn Lys Gln Asp Glu Thr Vval Met Leu val Lys
755 760 765
gaa agt ctc act gag act tca ttt gag tca atg ata gaa tat gaa aat 2352
Glu ser Leu Thr Glu Thr Ser phe Glu Ser Met Ile Glu Tyr Glu Asn
770 775 780
aag gaa aaa ctc agt gct ttg cca cct gag g?a g?a aag cca tat ttg 2400
Lys Glu Lys Leu Ser Ala Leu Pro Pro Glu Gly Gly Lys Pro Tyr Leu
785 790 795 800
gaa tct ttt aag ctc agt tta gat aac aca aaa gat acc ctg tta cct 2448
Glu Ser Phe Lys Leu Ser Leu Asp Asn Thr Lys Asp Thr Leu Leu Pro
805 3810 815
gat gaa gtt tca aca ttg agc aaa aag gag aaa att cct ttg cag atg 2496
Asp Glu val Ser Thr Leu Ser Lys Lys Glu Lys ITle Pro Leu GIn Met
820 825 830
gag gag ctc agt act gca gtt tat tca aat gat gac tta ttt att tct 2544
Glu Glu Leu ser Thr Ala val Tyr Ser Asn Asp Asp Leu Phe Ile Ser
835 840 845
aag gaa gca cag ata aga gaa act gaa acg ttt tca gat tca tct cca 2592
Lys Glu Ala Gln Ile Arg Glu Thr Glu Thr Phe Ser Asp Ser Ser Pro
850 855 860
att gaa att ata gat gag ttc cct aca ttg at¢ agt tct aaa act gat 2640
Ile Glu ITe I1e Asp Glu Phe Pro Thr Leu Ile Ser Ser Lys Thr Asp
865 870 875 880
tca ttt tct aaa tta gcc agg gaa tat act gac cta gaa gta tcc cac 2688
ser Phe Ser Lys Leu Ala Arg Glu Tyr Thr Asp Leu Glu val Ser His
885 390 895
aaa agt gaa att gct aat gcc ccg gat g?a gct g?g tca ttg cct tgc 2736
Lys Ser Glu Ile Ala Asn Ala Pro Asp Gly Ala Gly Ser Leu Pro Cys
200 905 910
aca gaa ttg ccc cat gac ctt tct ttg aag aac ata caa ccc aaa gtt 2784
Thr Glu Leu Pro His Asp Leu Ser Leu Lys Asn Ile Gln Pro Lys val
915 920 925
gaa gag aaa atc agt ttc tca gat gac ttt tct aaa aat g?g tct gct 2832
Glu Glu Lys Ile Ser Phe Ser Asp Asp Phe Ser Lys Asn Gly ser Ala
930 935 940
aca tca aag gt? ctc tta ttg cct cca gat gtt tct get ttg gcc act 2880
Thr Ser Lys Val Leu Leu Leu Pro Pro Asp Val Ser Ala Leu Ala Thr
945 950 955 960
caa gca gag ata gag agc ata gtt aaa <¢cc aaa gtt ctt gtg aaa gaa 2928
Gln Ala Glu Ile Glu Ser Ile val Lys Pro Lys val Leu val Lys Glu
965 970 975
gCct gag aaa aaa ctt cct tcc gat aca gaa aaa gag gac aga tca cca 2976
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Au

Ser Qu Ala Thr Pro Ser Pro Val Leu Pro Asp Ile Val Met Qu

420425430 Ala Pro Leu Asn Ser Ala Val Pro Ser Ala Ay Ala Ser Val Ile

Adn
Ser
Met
Ile
Al a
Lys
Met
du
Asp
Met
I1le d
Ay

435440445 Pro Ser Ser Ser Pro Leu Gu Ala Ser Ser Val Asn Tyr Qu
Il e 450455460 Lys H's Gu Pro Gu Asn Pro Pro Pro Tyr Au du Ala
Ser Val 465470475480 Ser Leuniacsoéscs.dfals Ser Ay Ile Lys Gu Qu
LyAslags ¥ PYo L&&%s@’@g@%asmﬁgrm@ e Gy Asil gLer @n Gu Thr Gu
Pro Tyr lIle 1 e 500505 AIacysAspLeIg Ile Lys GII Thr
LetctSert Ata t& ueddr graAbay Pro 53532055t% AspgbPhegbernadspcTyroSer du
A gLy gig PER (Fe A PR Y/ gg% PED Lssom%emvaéﬁm dsidieud u Leu Val
Asp Ser Pro Asp ser Pro Val 545550 560 Asp Leu Phe Ser
AsqrgSedc | L@y Rod gAs mtVadagPr amgGatk lgys 9% £Sptt56 7@5:75 A goddhr Val
LelLFU '" LVsP & Aserlle hieysGrr shy V8 ge"h@l @ly58D685590 Ser Met
Vg u Asn Lys 4 ys Leu Ser Alaq_ u Pro Pro 595600605 G u
Ga;chy& Preac Tyy ckeuwt@ tcaSettgPhea Igys ﬂremgSeraﬂxegjt?As@c Asn 819615620
S

Ser Leu Phe Leu Leu Leu Ser Leu Thr v ser Ile
1025 1030 1035

gta aca gcc tac att gecc ttg gcc ctg ctc tct gt acc atc agc 3159
val Thr Ala Tyr Ile Ala Leu Ala Leu Leu Ser val Thr Ile ser
1040 1045 1050

tit agg ata tac aag g?t gt atc caa gct atc cag aaa tca gat 3204
Phe Arg Ile Tyr Lys Gly val TIle Gln Ala Ile Gln Lys Ser Asp
1055 1060 1065

gaa g?c cac cca ttc agg gca tat ctg gaa tct gaa gtt gct ata 3249
Glu Gly His Pro Phe Arg Ala Tyr Leu Glu Ser Glu val Ala Ile
1070 1075 1080

tct gag ogag ttg gtt cag aag tac agt aat tct gct ctt g?t cat 3294
ser Glu Glu Leu val GIn LysS Tyr Ser Asn Ser Ala Leu Gly His
1085 1090 1095

gtg aac tgc acg ata aag gaa ctc agg ¢gc ctc ttc tta gtt gat 3339
val Asn Cys Thr Ile Lys Glu Leu Arg Arg Leu Phe Leu Vval Asp
1100 1105 1110

gat tta gtt gat tct ctg aag ttt gca gty ttg atg tgg gta ttt 3384
Asp Leu Vval Asp Ser Leu Lys Phe Ala val Leu Met Trp val phe

1115 1120 1125
acc tat gttt g?t gcc tta ttt aat g?t ctg aca cta ctg att ttg 3429
Thr Tyr val Gly Ala Leu Phe Asn Gly Leu Thr Leu Leu Ile Leu

1130 1135 1140
gct ctc att tca ctc ttc agt gtt cct gtt att tat gaa cgg cat 3474
Ala Leu 1Ile Ser Leu Phe Ser Vval Pro val Ile Tyr Glu Arg His

1145 1150 1155
cag gca cag ata gat cat tat cta g?a ctt gca aat aag aat gtt 3519
GIn Ala Gln Ile Asp His Tyr Leu Gly Leu Ala Asn Lys Asn val

1160 1165 1170
aaa gat g¢gct atg gct aaa atc caa gca aaa atc cct g?a ttg aag 3564
Lys Asp Ala Met Ala Lys Ile GIn Ala Lys Ile Pro Gly Leu Lys

1175 1180 1185
cgc aaa dct gaa tga aaacgcccaa aataattagt aggagttcat ctttaaaggg 3619
Arg Lys Ala Glu

1190
gatattcatt tgattatacg ggggagggtc agggaagaac gaaccttgac gttgcagtgc 3679
agtttcacag atcgttgtta gatctttatt tttagccatg cactgttgty aggaaaaatt 3739
acctgtcttg actgccatgt gttcatcatc ttaagtattg taagctgcta tgtatggatt 3799
taaaccgtaa tcatatcttt ttcctatctg aggcactggt ggaataaaaa acctgtatat 3859
tttactttgt tgcagatagt cttgccgcat cttggcaagt tgcagagatg gtggagctag 3919
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Thr Lys Asp Thr

Leu Leu Pro Asp du Vval

Ser Thr Leu Ser Lys Lys

625630635640 Page 12 N AGOOGPCT. ST25 GQu Lys Ile Pro Leu Gn Met Qu

Au
Lys
Pro
Thr
val

Ay

Leu Ser Thr Al a Val
Gu Aladnlle Arg
Ile AQu lle Ile Asp
Asi;h%er ,Phe Ser Lys
Setr1hh s 1hys Ser Qu
Set21keu PRT0 Cys Thr
Asn | | 21 n HRRQ SRRl
Phe segsobys Asn Ay Ser
755760765 Asp Val

Lys 77fE7SiE86sPLeY

Ala Au Leu Ser

Tyr
du
du
Leu
I'le
du
du
Al a

Ser Ala Leu Ala Thr
8 S S¢lefirydey
Asp Thr 785790795800 A u Lys GQu Asp Arg Ser

ser 645650655 Asn Asp Asp Leu Phe Ile Ser
Thr G u 660665670 Thr Phe Ser Asp Ser ser
Phe PrAGOTRCTETR680685 Leu Il e Ser Ser Lys
Ala Arg Au Tyr 690695700 Thr Asp Leu Gu
Ala Asn Ala Pro Asp 705710715720 Ay Al a
Leu Pro H's Asp Leu Ser Leu 725730735 Lys
GQu Lys Ile Ser Phe Ser Asp Asp 740745750
Thr Ser Lys Val Leu Leu Leu Pro Pro

Gn Ala u lle Qu Ser Ile Val
BuSH éeGﬁﬁpl_}g PRAS Leu Pro Ser

Pro Ser” Ala ||l e Phe Ser

Pro Arg Pro Gln Pro Ala Phe Lys Tyr Gln Phe val Arg Glu Pro Glu
20 25 30

Glu Glu Glu

Asp Glu
35

Glu Glu Glu val

50

Leu Leu

Ala Ala val

65

Pro Pro

70

Phe val

85

Phe Gly Asn Asp

val Ala

100

Ala Pro Pro

val Ser Thr val

115

Ser

Pro
130

Ser Ser Lys Leu

Pro Pro Pro Pro Ala

145

Ala
165

Pro Pro Ala Pro

Lys Arg Arg Gly Ser

Ala Glu

195

Pro Ala ser

Leu Glu G1ln Pro

Pro val Leu Leu Glu

225

Leu Ser Ala Ala Ser

Glu

Thr

Pro

Pro

Pro

sSer

150

Pro

ser

Pro

Gly

Phe

Glu

Leu

55

Ala

Pro

Glu

Ala

Glu

135

val

Ala

Gly

val

Asn

215

Thr

230

Lys

Glu Glu

45

Glu Glu Glu Glu

40

Asp Asp Asp

Ala Ala

60

Glu Arg Lys Pro Gly Leu Ser

Ala Ala Gly Ala

75

Pro Pro Leu Met Asp

80

Ala Pro Gly Pro Ala

90

Pro Arg Leu Pro

95

Gln
105

Arg Pro Ser Pro

110

Trp Asp Ser Pro

Pro Pro Leu Ser Ala Ala Ala val

120

Ser

Asp Glu Pro Pro Ala

140

Asp Arg Pro Pro

Thr
160

Ala Glu val

155

ser Pro Gln Pro Trp

Ala
175

Ala Pro Ser Thr Pro Ala

170

Pro Pro

Phe Ala

120

val Glu Thr

185

ser AsSp Leu Leu

Glu
205

Ile Ala

200

Arg Sser Ser Ash Met Asp

Thr Ile ser Ala Gly GIn Glu Asp Phe

Ala Ala Leu

235

ser Pro Ser Leu Ser Pro

240

Glu Tyr
Page 6

Glu His Leu Gly Asn Leu Ser



805810815 Lys Thr Ser <210> 4 <211> 246 <212> PRT <213> Mus nuscul us
<400> 4 Met Ju Phe Gy Leu Ser Trp Val Phe Leu Val Ala lle Leu Gu
@y 151015 Val Gn cys u Val Gn Leu Val Qu Ser Ay Ay Ay Leu
Val G n 202530 Pro Ay Gy Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay
Phe Thr Phe 354045 NI AGOO6PCT. SN2&0@sacTAsmesTyr Trp Met Ser Trp Val
Arg Gn Ala Pro A yY*ys Ay Leu 50580 G u Trp val Aa Thr Ile Lys
Gn Asp Ay Ser Gn Lys Asn Tyr Val 65707580 Asp Ser Val Lys Ay Arg
Phe Thrhrl V&l Sex PAp grhAsPIuAsSTty Aha Ley Sa1ASEIL8E&095] sser ddeuaTeyr Leu Arg
Leu Asn Ser Leu?ffg Ala du Asp?Phr Ala Val 100238110 Tyr Tyr cys Al a
Thr G u Leu Phe Asp Leu Trp Ay Arg Gy ser Leu 115120125 Val Thr val
Ser SeserAlws S&r VihrseryGiuG@ys Rit® LyerThvaleuPheu Pie Aspuarh38p35140 Ala Pro
Ser Ser Lys %6t Thr Ser Ay &Y Thr Ala Ala 28 dy Cys

Leu Thr Glu Phe Ser Glu Leu Glu Tyr Ser Glu Met Gly Ser Ser Phe
290 295 300

Ser val Ser Pro Lys Ala Glu Ser Ala val Ile val Ala Asn Pro Arg
305 310 315 320

Glu Glu Ile ITe val Lys Asn Lys Asp Glu Glu Glu Lys Leu val Ser
325 330 335

Asn Asn Ile Leu His Asn GIn GIn Glu Leu Pro Thr Ala ieu Thr Lys
340 345 350

Leu val Lys Glu Asp Glu val val Ser Ser Glu Lys Ala Lys Asp Ser
355 360 365

Phe Asn Glu Lys Arg val Ala val Glu Ala Pro Met Arg Glu Glu Tyr
370 375 380

Ala Asp Phe Lys Pro Phe Glu Arg val Trp Glu val Lys Asp Ser Lys
385 390 395 400

Glu Asp Ser Asp Met Leu Ala Ala Gly Gly Lys Ile Glu Ser Asn Leu
405 410 415

Glu ser Lys val Asp Lys Lys Cys Phe Ala Asp Ser Leu Glu Gln Thr
420 425 430

Ash His Glu Lys Asp Ser Glu Ser Ser Asn Asp Asp Thr Ser Phe Pro
435 440 445

ser Thr Pro Glu Gly Ile Lys Asp Arg Ser Gly Ala Tyr Ile Thr Cys
450 455 460

Ala Pro Phe Asn Pro Ala Ala Thr Glu Ser ITe Ala Thr Asn Ile Phe
465 470 475 480

Pro Leu Leu Gly Asp Pro Thr Ser Glu Asn Lys Thr Asp Glu Lys Lys
485 490 495

ITe Glu Glu Lys Lys Ala GIn Ile val Thr Glu Lys Asn Thr Ser Thr
500 505 510

Lys Thr Ser Asn Pro Phe Leu val Ala Ala GIn Asp Ser Glu Thr Asp
515 520 525
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145150155160 Leu Val

Asn ser

Leu G n ser

Pro Ser

H's Lys Pro Ser Asn 210215220 ThNIAGP@6RLALSTRSp Lys Arg Val
Ser Cys Asp Lys Thr

Thr Gy Qu Ile Val

Ser

ser

Lys Asp Tyr
165170175 Gy Ala Leu Thr Ser dy Val
180185190 Ser

Gy Leu Tyr
195200205 Leu Ay Thr G n Thr Tyr

Ser

H s 225230235240 Thr

Leu Thr

Ser Glu Leu Asn Glu val

Met

Ala

Pro

Prro

625

Ala

Pro

Ile

Glu

Thr

705

Met

Asp

Ile

Glu

Lys

Asp

Ala

val

610

Ser

ser

Pro

Lys

Thr

690

Lys

Ala

ser

Pro

ser

770

Glu

Leu

Gin

595

Leu

Ala

ser

Tyr

Glu

675

Glu

Leu

Lys

Ser

Asp

Leu

Lys

val

580

Leu

Pro

Gly

val

Glu

660

Glu

Ala

Ser

val

Pro

740

val

Thr

Leu

365

Gln

Cys

Asp

Ala

Asn

645

Glu

Ile

Pro

Ala

Glu

725

Asp

Pro

Glu

ser

Thr

Pro

Ile

Ser

630

TYr

Ala

Lys

Tyr

Glu

710

Gln

Ser

Gln

Thr

Ala
790

G n Ser

Phe Pro Qu Pro Val

H s Thr
Leu ser

ser
Ile

Thr Val

Ser Trp
Phe Pro Al a Val
Val Val Thr Val
Cys Asn Val Asn
G u Pro Lys

Cys Pro Pro Cys Pro 245

<210> By r<ddilxh248r $&b2xsnPEIu $RA3FsMuS TRISEU W3u <4902 15aet A u Al a
Pro Ala G3%# Leu Leu Phe Lé% Leu Leu Leu TP40 Leu Pro 151015 Asp Thr

Pro Ala Thr

Leu ser 202530 Leu

Ser PrasnGher @hel o G @euThilir QY8 Aéﬁp_eﬁrﬁﬂLGlh ey ﬁarc@mﬁr g 354045
Page 1%5 NI AGOOBPCT. STo®

Thr Gly Thr Lys TIle Ala Tyr Glu

ser

Ser

val

615

val

Glu

Met

Glu

ITle

695

Pro

Pro

Glu

Lys

Ser

775

Leu

Glu

Phe

600

Met

Ile

ser

Ser

Pro

680

Ser

Ala

val

Pro

Gln

760

Phe

Pro

val

385

Glu

Glu

Gln

Ile

val

665

Glu

Ile

Pro

Pro

val

745

ASp

Glu

Pro

570

Met

Glu

Ala

Pro

Lys

650

Ser

Asn

Ala

Asp

730

Asp

Glu

Ser

Glu

Gln

Ser

Pro

ser

635

His

Leu

Ile

Cys

Phe

715

His

Leu

Thr

Met

Gly
795

Page 8

Glu

Glu

Leu

620

ser

Glu

Lys

Asn

700

Ser

Ser

Phe

val

Ile

780

Gly

ser

Ala

605

Asn

Ser

Pro

Lys

Ala

685

Leu

Asp

Glu

Ser

Met

765

Glu

Lys

Leu

590

Thr

Ser

Pro

Glu

val

670

Ala

Ile

Tyr

Leu

ASp

750

Leu

Tyr

Pro

Thr

575

Tyr

Pro

Ala

Leu

Asn

655

sSer

Leu

Lys

ser

val

735

Asp

val

Glu

Tyr

Lys

Pro

Ser

val

Glu

640

Pro

Gly

Gln

Glu

Glu

720

Glu

Ser

Lys

Asn

Leu
800



Ala Ser Gn ser Val Ser Ser Tyr Leu Ala Trp Tyr Gn Gn Lys Pro
505560 Cys Asp Arg Leu Ay Gn Ala Pro Arg Leu Leu Ile Tyr Asp Ala
Ser 65707580 Asn Arg Ala Thr Ay Ile Pro Ala Arg Phe ser Ay Ser Ay
Ser Ay 859095 Thr Asp Phe Thr Leu Thr Ile Ser ser Leu Gu Pro Cys
Asp Arg Leu 100105110 d u Asp PharIsmogendl.smpr Tyr Cys A n G n Arg Ser

Asn Tr 0 i Thr  Ar eu Qu lle Lys
Arg Th(E)] E? ng k%ﬁ_%% %%55-{ 6‘55:}3\%”8@% %ﬁnp\%é‘rhrﬂgu%% E’ro Pro Ser Asp
Gu Gn Leu Lys Ser Ay 145150155160 Thr Ala Ser Val Val Cys Leu Leu
Asn Asp. P P r 5170175 Val G rp Lys Val Asp
Asn Aligatnggtt:u gXT 8 Fomé ge“%s%‘” égr? E&gn&&é{%ﬂ%%r a}gigge]?] %‘{) Thr Au Gn
Asp ser Lys Asp Ser Thr Tyr Ser Leu ser 195200205 Ser Tlhr Leu ‘I(;‘hr Le:J
Ser Ly r L saTr a Cys u Va
Thr Hi@“gkﬂ’ @@ SE}e[uTh agdd Eﬁ %ﬁl S¥hr5 5 % %Eééﬁo %5240 Phe Asn
Arg Ay Qu Cys 245

Lys Glu Ala GIn Ile Arg Glu Thr Glu Thr Phe Ser Asp Ser Ser Pro
850 855 860

Ile Glu ITe Ile Asp Glu Phe Pro Thr Leu Ile Ser Ser Lys Thr Asp
865 870 875 880

ser Phe Ser Lys Leu Ala Arg Glu Tyr Thr Asp Leu Glu val Ser His
885 890 895

Lys Ser Glu Ile Ala Asn Ala Pro Asp Gly Ala Gly Ser Leu Pro Cys
900 905 910

Thr Glu Leu Pro His Asp Leu Ser Leu Lys Asn Ile Gln Pro Lys val
915 920 925

Glu Glu Lys Ile Ser Phe Ser Asp Asp Phe Ser Lys Asn Gly Ser Ala
930 935 940

Thr Ser Lys val Leu Leu Leu Pro Pro Asp Val Ser Ala Leu Ala Thr
945 950 955 960

GIn Ala Glu Ile Glu Ser Ile val Lys Pro Lys val Leu val Lys Glu
965 970 975

Ala Glu Lys Lys Leu Pro Ser Asp Thr Glu Lys Glu Asp Arg Ser Pro
980 985 990

ser Ala ITe Phe ser Ala Glu Leu Ser Lys Thr Ser val val Asp Leu
995 1000 1005

Leu Tyr Trp Arg Asp Ile Lys Lys Thr Gly val val Phe Gly Ala
1010 1015 1020

Ser Leu Phe Leu Leu Leu Ser Leu Thr val Phe ser Ile val Ser
1025 1030 1035

val Thr Ala Tyr Ile Ala Leu Ala Leu Leu Ser val Thr Ile Ser
1040 1045 1050

Phe Arg Ile Tyr Lys Gly val 1Ile GIn Ala Ile GIn Lys Ser Asp
1055 1060 1065
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<210> 6 <211> 741 <212> DNA <213> Mus nuscul us

<400> 6 atggagtttg

gt gcagctgg tgtgcagctt gggaaagggc gactctgtga ggctgagcetg tggagtctgg

ct ggattcac tggagtgggt agggccgatt
ggccaccat a caccatctcc

agagacaacg Page 15 tagaaggt
gct gggtlec Cgo@amef%d’@ewa gBY hethEutEr

NI AGOO6 P 25 cgattgaaca gcct gagagc cgagga
actgtgcgac tgaactcttc360 gatctctggg gccgtggctc
cctcca%a%%g@ﬁbé&*ﬂé’@h@“gi t BHceer #g @c%éc%o‘?g
gcacagcgg ctgggct gc480 c tcaagg actactt
ggaact cagg cgccct accb540 a cggcgtgc acaccttccc
gact ct ot sectvag ag&sMquggtb&&cegg f‘@@d@t’cggg
acatctgca cgtgaatcac660 ccagca acaccaa
aatcttgtga caaaactcac720 acatgcccac cgtgcccata

<212> mAl%%l‘s& WEIR SE eyl @g Phe Ala val Leu Tﬁ%s
Thr

cctg cacc
ghﬁabc
cgaaccggtg
ggctgtccta
%ﬁgﬁghgggc
ggacaagaga
ar41 <210>
Trp val Phe

Leu Leu Ile Leu

1140

Tyr

val Gly Ala Leu Phe Asn Gly Leu Thr
1130 1135

Ile ser Leu Phe Ser
1150

Ala val Pro val Ile Tyr

1155

Leu
1145

Glu Arg His

Gln Leu Gly Leu Ala Asn

1170

Ala Gln Ile Asp His Tyr Lys Asn val
1165

1160

GIn Ala Lys Ile Pro

1185

Lys Asp Ala Met Ala Lys ilg Gly Leu Lys

1175

Arg Lys Ala Glu

1190

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

3

819

PRT

Homo sapiens

<220>
<221> PEPTIDE
<222> (1)..(819)

<223> human Nig
<400> 3

Phe Ala Leu Pro Ala Ala Ser Glu val

5 10

Asp Glu Thr Leu Pro Ile Arg
1 15

Ser Ser Ala Glu Asn Met Glu Gln Pro Gly Asn Thr Ile

Asp Leu Lys
25 30

ser Ala ggy Gln Glu Asp Phe Pro Ser val Leu Leu Thr Ala Ala

Pro Leu Ser Ala Ala Ser Glu His

55

Ser Leu Pro Ser Leu Ser Lys

Thr Leu
80

g}u Tyr Leu Gly Asn %Su Ser Thr val Leu Pro Thr Gly

Page 10

ggttttcctt gggaggcttg ctttagtaac

gttgctattt gtccagcctg tattggatga aagcaagatg
gt CRREOSRAYSTIGgggt ccct gagact ctcc

glgga‘“éi’(j]aéi‘tf’téh?;tctgtatctg

cg gctgtgtatt

gtctcctcag
acct ct gggg
acggt gt cgt
cagt cct cag
acccagacct
gt t gagccca

7

<211> 705



<400> 7 at ggaagccc cagctcagct tctcttcctc ctgctactct ggctcccaga
taccaccgga60 gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccagggga

aagagccaccl20 ctctcctgca gggccagtca gagtgttagc agctacttag
acagaaacct 180 ggccaggctc ccaggctcct catctatgat gcatccaaca
agrgac ttcactctca

catccca&Fc240 a

cct aga®

ttcagt
cf‘%‘bdsb Gyt
cttcggccaa360 gggacacgac tggagattaa acgaactgtg gct gcaccat
ctgcc tctgttgtagt

cttcccgccad20 tctgatg

taactt

caccct
ccatca

af%86a¢§ adad
taactccca9540 gagagt gt ca cagagcagga cagcaaggac agcacctaca
a gaaacacaaa gtctacgcct

4

§ SRl doe

agttgaaatc tg

B RGRE Yt B

600 ct agcaaag cagact ac

<210> 8 <211>
Ser Asn _Tyr TrP

muscul (& %ﬁp

Ser Val Lys

éd%?cﬁ%’ﬁ@b

0 <212> PRT <

Met Ser

Glu Glu Glu Lys

145

Leu

Ser

Ala

Trp

Gly

Ala

Asn

Ser

ser

Asn

305

Thr

Ala

val

Pro

Glu

Pro

Glu

210

Lys

Asp

Asp

Gly

Ile

290

Lys

Glu

Gln

Thr

Thr

Lys

Met

195

val

Ile

ser

Asp

Ala

275

Ala

Thr

Lys

Asp

Glu

Ala

Ala

180

Arg

Lys

Glu

Leu

Thr

260

TYyr

Thr

Asp

Asn

Ser

340

Glu

Leu

Leu

165

Lys

Glu

Asp

Ser

Glu

245

Ser

Ile

Asn

Glu

Thr

325

Glu

val

val

150

Thr

Asp

Glu

sSer

Asn

230

Gln

Phe

Thr

Ile

310

Ser

Thr

val

15

4

SGal Hng

a%otd” 4§

cé@bé&”d@ﬁ@?ﬁ

K atlegbec

62 &QYgraght

> Mus nuscul us <400> 8 Ay

cctggtacca
gggccactgg
ccat cagcag
ggccgat cac
ctgtcttcat
gcctgct gaa
t ccaat cggg
gcct cagcag
gcgaagt cac
gttag705
Phe Thr Phe

1510 <210> 9 <211> 17 <212> PRT <213> Mus
$1FHisnI Pro £3& o flasHed \F Bl Lef SDye/sA®W Tyr Val Asp

Ser

Lys

Ser

Tyr

Lys

215

Leu

Thr

Pro

Cys

Phe

295

Lys

Thr

Asp

Ala

Asn

Leu

Phe

Ala

200

Glu

Glu

Asn

Ser

Ala

280

Pro

Ile

Lys

Tyr

Asn

Asn

val

Asn

185

Asp

ASp

Ser

His

Thr

265

Pro

leu

Glu

Thr

val

345

Met

Ile Leu
155

Lys Glu
170

Glu Lys

Phe Lys

ser Asp

Lys val

235
Glu Lys
250
Pro Glu
Phe Asn
Leu Gly
Glu Lys
ser Ash
330

Thr Thr

Pro Glu
Page 11

His

Asp

Arg

Pro

Met

220

Asp

ASp

Gly

Pro

300

Lys

Pro

Asp

Gly

Asn

Glu

val

Phe

205

Leu

Lys

Ser

Ile

Ala

285

Pro

Ala

Phe

Asn

Leu

Gin

val

Ala

190

Glu

Ala

Lys

Glu

Thr

Gln

Leu

Leu

350

Thr

Gin

val

175

val

Arg

Ala

Cys

Ser

255

Asp

Thr

Ser

Ile

val

335

Thr

Pro

Glu

160

Ser

Glu

val

Gly

Phe

240

ser

Arg

Glu

Glu

val

320

Ala

Lys

Asp



151015 Page 16 NI AGOO6PCT. ST25 Ay <210> 10 <211> 5 <212> PRT <213>
Mus nuscul us <400> 10 G u Leu Phe Asp Leu 15 <210> 11 <211> 11 <212>
PRT <213> Mus nuscul us <400> 11 Arg Ala ser G n Ser Val ser Ser Tyr
Leu Ala 1510 <210> 12 <211> 7 <212> PRT <213> Mus nuscul us <400> 12

Asp Ala Ser Asn Arg Ala Thr 15 NIAGOOGPCT.ST25
355 360 365

Leu val GIn Glu Ala Cys Glu Ser Glu Leu Asn Glu val Thr Gly Thr
370 375 380

Lys Ile Ala Tyr Glu Thr Lys Met Asp Leu val GIn Thr Ser Glu val
385 390 395 400

Met GIn Glu Ser teu Tyr Pro Ala Ala Gln Leu Cys Pro Ser pPhe Glu
405 410 415

Glu Ser Glu Ala Thr Pro ser Pro val Leu Pro Asp Ile val Met Glu
420 425 430

Ala Pro Leu Ash Ser Ala val Pro Ser Ala Gly Ala Ser val Ile Gln
435 440 445

Pro Ser Ser Ser Pro Leu Glu Ala Ser Ser val Asn Tyr Glu ser Ile
450 455 460

Lys His Glu Pro Glu Asn Pro Pro Pro Tyr Glu Glu Ala Met Ser Vval
465 470 475 480

Ser Leu Lys Lys val Ser Gly Ile Lys Glu Glu Ile Lys Glu Pro Glu
485 490 495

Asn Ile Asn Ala Ala Leu Gln Glu Thr Glu Ala Pro Tyr Ile Ser Ile
500 505 510

Ala Cys Asp Leu Ile Lys Glu Thr Lys Leu Ser Ala Glu Pro Ala Pro
315 520 525

Asp Phe Ser Asp Tyr Ser Glu Met Ala Lys val Glu GIn Pro val Pro
530 535 540

Asp His Ser Glu Leu Vval Glu Asp Ser Ser Pro Asp Ser Glu Pro val
545 550 555 560

Asp Leu Phe Ser Asp Asp Ser Ile Pro Asp val Pro GIn Lys GIn Asp
565 570 575

Glu Thr val Met Leu val Lys Glu Ser Leu Thr Glu Thr ser pPhe Glu
580 585 590

Ser Met Ile Glu Tyr Glu Asn Lys Glu Lys Leu Ser Ala Leu Pro Pro
595 600 605

Glu Gly Gly Lys Pro Tyr Leu Glu Ser Phe Lys Leu Ser Leu Asp Ash
610 615 620

Thr Lys Asp Thr Leu Leu Pro Asp Glu val Ser Thr Leu ser Lys Lys
625 630 635 640
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<210> 13 <211> 9 <212> PRT <213> nus nuscul us <400> 13 Gn Gn Arg
Ser Asn Trp Pro Ile Thr 15 <210> 14 <211> 34 <212> DNA <213> Mus
muscul us <400> 14 agggccagtc agagtgttag cagctactta gcct 34 <210> 15
<211> 21 <212> DNA <213> Mus nuscul us <400> 15 gat gcatcca acagggccac
t21 <210> 16 NI AGOO6PCT. ST25 <281as02qPcx2di25 DNA <213> Mus nuscul us
<400> 16 cagcagcgta gcaactggcc gatcacc27 <210> 17 <211> 30 <212> DNA
<213> MusLygistallpds =400 Adt doRtdicacht sdt agt aagtha t4,99a0agc30 <210>
18 <211> 51 <212> DBMA <213> Mus nussol us <400> 18 aeGat aaagc

aagat ggaag tcagaaaaac tatgtggact ctgtgaaggg c51

Asn Asp Asp Leu Phe ITe Ser Lys Glu Ala Gln Ile Arg Glu Thr Glu
660 665 670

Thr Phe Ser Asp Ser Ser Pro Ile Glu ITe Ile Asp Glu Phe Pro Thr
675 680 685

Leu Ile Ser Ser Lys Thr Asp Ser Phe Ser Lys Leu Ala Arg Glu Tyr
690 695 700

Thr Asp Leu Glu val Ser His Lys Ser Glu Ile Ala Asn Ala Pro Asp
705 710 715 720

Gly Ala Gly Ser Leu Pro Cys Thr Glu Leu Pro His Asp Leu Ser Leu
725 730 735

Lys Ash Ile GIn Pro Lys val Glu Glu Lys Ile Ser Phe Ser Asp Asp
740 745 750

Phe Ser Lys Asn Gly Ser Ala Thr Ser Lys Val Leu Leu Leu Pro Pro
755 760 765

Asp val Ser Ala Leu Ala Thr Gln Ala Glu Ile Glu Ser Ile val Lys
770 775 780

Pro Lys val Leu val Lys Glu Ala Glu Lys Lys Leu Pro Ser Asp Thr
785 790 795 800

Glu Lys Glu Asp Arg Ser Pro Ser Ala Ile phe ser Ala Glu Leu Ser
805 810 815

Lys Thr ser

<210> 4

<211> 246

<212> PRT

<213> Mus musculus
<400> 4

Met Glu Phe Gly Leu Ser Trp val phe Leu val Ala Ile Leu Glu Gly

1 5 10 15

val GIn Cys Glu val Gln Leu val Glu Ser Gly Gly Gly Leu val Gln
20 25 30

Pro Gly g;y Ser Leu Arg Leu igr Cys Ala Ala ser Gly Phe Thr Phe
45
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<210> 19 <211> 15 <212> DNA <213> Mus mnuscul us <400> 19 gaactcttcg
atctcls <210> 20 <211> 57 <212> DNA <213> Mus mnuscul us <400> 20
atggagtttg ggctgagctg ggttttcctt gttgctattt tagaaggtgt ccagtgts57
<210> 21 <211> 19 <212> PRT <213> Mus nuscul us <400> 21 Met d u Phe

Gy Leu Ser Tr
s <DTGATy 5

<210> gﬁ

23 Metgd

NI Al

A B

Val

Phe Leu
118 %6 <135

6 A"

ST25 <21

I
az

BIAGOPPRCTL 825 . u d y

51015 val G n

Vi
YR 550 MPs EpuSiuI s €0 22

at ggaagccc cagctcagct tctcttcctc ctgctactct ggctcccaga taccaccgga60

}> 20 <212>
hYL &M 88 ‘aﬁegﬁfeﬁ

an

<213> Mis
¥ 1450 DR

scul us <400>
p Leu Pro

151015 Asp Thr Thr Ay 20 <210> 24 <211> 460 <212> PRT <213> Mis

muscul us

Asp Ser val Lys

ser

Tyr

val

Ala

145

Leu

Gly

Ser

Leu

Thr

225

Thr

Leu

Tyr

Thr

130

Pro

val

Ala

Gly

Gly

Lys

Ccys

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

<400>

5
2

Tyr

ser

Lys

Leu

Leu

195

Thr

val

Pro

46

PRT
Mus musculus

5

Leu

100

Ala

Ser

ser

Asp

Thr

130

Tyr

Gln

ASp

Pro

Gly Arg Phe Thr Tle
85

Arg

Thr

Ser

Lys

Tyr

Ser

ser

Thr

Lys

245

Met Glu Ala Pro Ala
1 5

Asp Thr Thr Gly Glu
20

Leu Ser Pro Gly Glu
35

Leu

Glu

Ala

ser

150

Phe

Gly

Leu

Tyr

Arg

Pro

Gln

Ile

Arg Ala

ASnh

Leu

Ser

135

Thr

Pro

val

Ser

Ile

215

val

Leu

val

Ser Leu Arg
105

Phe Asp Leu
120

Thr Lys Gly

Ser Gly Gly

Glu Pro val
170

His Thr Phe
185

Ser val val
200

Cys Asnh val

Glu Pro Lys

Ala

Trp

Pro

Thr

155

Thr

Pro

Thr

Asn

ser
235

Glu

Gly

Ser

140

Ala

val

Ala

val

His

220

Cys

Leu Phe Leu Leu Leu

10

Leu Thr Gln Ser Pro

25

Thr Cys Asp Arg Leu
40

Page 14

AsD

Arg

125

val

Ala

ser

val

Pro

205

Lys

ASp

Leu

Ala

Ser Arg Asp Asn Ala
90

Thr

110

Gly

Phe

Leu

Trp

Leu

190

Ser

Pro

Lys

Trp

Lys
95

Ala
Ser
Pro
Gly
ASn
175
Gln
Ser

ser

Thr

Leu
15

Asn

val

Leu

Leu

Cys

Ser

Ser

Ser

Asn

His
240

Pro

Thr Leu Ser

30

Leu Ser Cys Arg
45



Leu Pro Phe Leu Met Al Ala dn

<400> 24 Met Ala Trp Val Trp Thr a Ala
Gu Ser dy Ay Ay Leu

Ser 151015 Val Gn Ala Au Val @n Leu Val
Val @ n 202530 Pro Gy Ay Ser Leu Arg Leu ser Cys Ala Ala Ser Ay
Phe Thr Phe 354045 Ser Asn Tyr Trp Met Ser Trp val Arg An Ala Pro
Ay Lys Ay Leu 505560 A u Trp VatacBbércrhst2sl e Lys G n Asp Ay Ser

G n Lys Asn Tyr Val 65707580 Asp Ser Val Lys Ay Arg Phe Thr Ile Ser
Arg AsplaAser AR deysvaASEer858099r SRU ARUTAY fryt-&ln Ag LRUpASN Ser Leu
Arg Ala G Asp Thr Ala vaé 100105110 TyrG&yr Cys Al'la Thr A u Leu Phe
Asp Leu Trp Gy Arg Ay ser Leu 115120125 Val Thr Val Ser Ser Al a Ser
Thr LygsGhyp RF§ 1287c1Vak1nPRe: Bro Ala@LLeLBQéﬁiiélQ AP s Ser Arg Ser
Thr Se$5> Qu Ser Thr Al#& Ala Leu y Cy®5 145156155 60 La&u Val Lys Asp
Tyr Phe Pro Gu Pro Val Thr Val Ser Trp Asn Ser 165170175 Gy Ala Leu

Thr  SetsnGhyg Yad ﬂﬁﬂ"SGs'é}_hf!ePhﬁ‘o RN & pAbagpla\{aéerLew Gkp G€P§’r3§1=89115/85190

Al
y

Thr Asp Phe Thr Leu Thr ITe Ser Ser Leu Glu Pro Cys Asp Arg Leu
100 105

110

Phe Ala val Gln Gln Ile

115

Glu Ser Asn Pro

125

Asp TYr Tyr Cys

120

Arg Trp

Phe Gln Thr Glu Ile Thr val Ala Ala

130

Thr Gly Gly Arg

135

Leu Lys Arg

140

Glu GlIn

155

Phe
150

Pro val Phe Ile Pro Pro Ser Leu Ser Gly

145

Ser Asp Lys

Glu Ala

175

val Phe

165

Thr Ala val Leu Asn Ash Pro

170

ser Cys Leu Tyr Arg

Ala Gln Gln

185

val Gln val Gly Asn

190

Lys Trp Lys Asp Asn Leu Ser ser

Thr Tyr
205

val Thr 6lu GIn ser

195

Glu Ser Asp ser Ser Leu Ser

200

Lys Asp

Thr Thr Ala Glu His val

210

ser Leu Leu Ser Asp Tyr Lys Lys Tyr

215

Gln val Thr Ser

240

His Leu

230

Ala Glu val Thr

225

ser
235

Cys Gly ser Pro Lys

Glu
245

Phe Asn Arg Gly Cys

<210> &

<211> 741
<212> DNA
<213> Mus

<400> 6

musculus

ataggagtttg
gtgcagctgdg
tgtgcagctt
gggaaagggc
gactctgtga

ggctgagctg ggttttcctt
tdgagtctgg gggaggcttg
ctggattcac ctttagtaac
tdgagtygggt ggccaccata

agggccgatt caccatctcce

gttgctattt
gtccagectg
tattggatga
aagcaagatg

agagacaacg

Page 15

tagaaggtgt
gggggtccct
gctgggtccg
gaagtcagaa

ccaagaactc

ccagtgtgag
gagactctcc
ccaggctccg
aaactatgtg
actgtatctg

60
120
180
240
300



NI AGOO6PCT. ST25 Ser Ay Leu Tyr Ser

Ser

Asn
Gn
Lys
Ay
Au

Leu Ser ser Val Val Thr Val Pro
Ser Ser 195200205 Leu Gy Thr Lys Thr Tyr Thr Cys Asn val Asp His
Pro Ser Asn 210215220 Thr Lys Val Asp Lys Arg val GQu Ser Lys Tyr
Pro Pro Cys Pro 225230235240 ser Cys Pro Ala Pro Qu Phe Leu Gy
Pro Ser Val Phe Leu Phe 245250@56mos1’-2r30 Lys Pro Lys Asp Thr Leu
g 265270 Thr cys VaI p Val
Eg%%é dgé g%@é %98 ‘ga?g R é%ggt?ggﬁ%ﬁﬁg%g ac?%’t Val 3 p Ay
G uﬂt‘dattqagsgoﬁgnggtrta dsySQt'EIacc lgystdlrtoad? 902238 dyagcGticgd u4@ n Phe

Se r, Ar | r _Val Thr. 305310315320 Val Hi s
e T i LT e SR S e o P o
d ytdotcraBpoacSecttSer dghecd@hty I@ysgtﬁhc:gﬂ beaxmeradgy sgkkagadd 0345850 Lys

& Docloh Qo G gc&%&’ Rl b g,t%géag%ﬁ?c%gctgre E:Ct\s‘igigcaﬁ n %§€§60365

370375mtmgmcﬂ®a§mag@tstpg¢;¢ ecitaaval aG@urtdega fiuga&racAsnséé y Gn

Pro

dagcccagca acaccaagygt ggacaagaga gttgagccca aatcttgtga

acatgcccac

<210> 7

<211> 705
<212> DNA
<213> Mus

<400> 7
atggaagccece

gaaattgtgt
ctctcctgea
ggccaggcetc
aggttcagtg
gaagattttg
gggacacgac
tctgatgage
cccagagagy
gagagtgtca
ctgagcaaag
ctgagctcyc
<210> 8
<211> 10
<212> PRT
<213> Mus
<400> 8

cgtgcccata

musculus

cagctcagct
tgacacagtc
gggccagtca
ccaggctect
gcagtgggtc
cagtttatta
tggagattaa
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga

ccgtcacaaa

musculus

a

tctcttectc
tccagecacce
gagtgttagc
catctatgat
tgggacagac
ctgtcagcag
acgaactgtyg
tggaactgec
gtggaaggtg
cagcaaggac
gaaacacaaa

gagcttcaac

ctgctactct
ctgtctttgt
agctacttayg
gcatccaaca
ttcactctca
cgtagcaact
gctgcaccat
tctgttgtgt
gataacgccc
agcacctaca
gtctacgect
aggggagagt

Gly Phe Thr Phe Ser Asn Tyr Trp Met Ser
1 5 10

<210> 9
<211> 17
<212> PRT
<213> Mus

<400> 9

musculus

ggctcccaga
ctccagggga
cctggtacca
gggccactgg
ccatcagcag
ggccgatcac
ctgtcttcat
gcctgctgaa
tccaatcggy
gcctcageag
gcgaagtcac

gttag

caaaactcac

taccaccgga
aagagccacc
acagaaacct
catcccagece
cctagagect
cttcggccaa
cttcccgeca
taacttctat
taactcccag
caccctgacyg

ccatcagggc

{hr Ile Lys Gln ?sp Gly Ser Gln Lys égn Tyr val Asp Ser val Lys
15

Page 16

720
741

60
120
180
240
300
360
420
480
540
600
660
705



385390395400 A u Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
Gy Ser 405410415 Phe Phe Leu Tyr ser Arg Leu Thr Val Asp Lys Ser Arg
Trp Gn Au 420425430 Ay Asn Val Phe Ser Cys Ser Val Met Hs Qu Al a
Leu H's Asn Hi s 435440445 Tyr Thr G n Lys Ser Leu ser Leu Ser Leu Gy
Lys 450455460 <210> 25 N AGOOGPEIA@IEET<ZME> 234 <212> PRT <213> nus
muscul us <400> 25 Met Ser Val Leu Thr G n Val Leu Ala Leu Leu Leu Leu
Trp LeglylThr 151015 Ay Thr Arg cys Qu Ile Val Leu Thr Gn Ser Pro
Ala Thr Leu Ser 202530 Leu Ser Pro Ay GQu Arg Ala Thr Leu Ser Cys
Arg Ala Ser G n Ser 354045 Val Ser Ser Tyr Leu Ala Trp Tyr Gn Gn
Lys PrepiGy 1Gin Ala Pro 505560 Arg Leu Leu Ile Tyr Asp Ala Ser Asn

Ar Jy Ile Pro Ala 65707580 Arg Phe Ser Ay Ser Ay Ser Ay

Arg Al
Thr Asé%ﬁe ﬁj}@rmdsgmughr Ile ser 859095

<400>

Glu Leu Phe Asp Leu
1 5

<210> 11

<211> 11

<212> PRT

<213> Mus musculus

<400> 11

?rg Ala Ser Gln ?er val Ser Ser Tyr Leu Ala
10

<210> 12

<211> 7

<212> PRT

<213> Mus musculus

<400> 12
?sp Ala ser Asnh Arg Ala Thr
5

<210> 13

<211> 9

<212> PRT

<213> Mus musculus

<400> 13
g]n Gln Arg ser 2sn Trp Pro Ile Thr

<210> 14

<211> 34

<212> DNA

<213> Mus musculus

<400> 14
agggccagtc agagtgttag cagctactta gcct 34

<210> 15

<211> 21

<212> DNA

<213> Mus musculus

<400> 15
gatgcatcca acagggccac t 21

<210> 16
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Ser Leu u Pro Qu Asp Phe Ala val Tyr Tyr cys Gn Gn Arg Ser
100105110 Asn Trp Pro Ile Thr Phe Ay Gn Ay Thr Lys Leu Qu Ile Lys
Arg 115120125 Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp
Gu Gn 130135140 Leu Lys Ser Ay Thr Ala ser Val Val cys Leu Leu Asn
Asn Ph(ez% r ;145150155160 Pro Ar gNENOMG-1/¢S Val G n Trp Lys Val Asp
Asn Al &3iEBuU pighn Ser 165170175 Gy Asn Ser Gn Gu Ser Val Thr Qu Gn
Asp SemlﬁySMAsmmSaﬂufhr 180185190 Tyr Ser Leu Ser Ser Thr Leu Thr Leu
Ser AIa Asp Tyr G u Lys 195200205 His Lys Val Tyr Ala Cys Qu Va
Thr Hlégg clag(ytg 8L geefadZr 0 210215220 Val Thr Lys Ser Phe Asn Arg
Ay Qu Cys 22 230 <210> 26 <211> 321 <212> DNA <213> Mus nuscul us
NI AC%'?LS:I % 25 <220> <221> CDs <222> (1). (321)

<211>

<212> DNA
<213> Mus musculus

<400> 17
ggattcacct ttagtaacta ttggatgagc 30

<210> 18

<211> 51

<212> DNA

<213> Mus musculus

<400> 18
accataaagc aagatggaag tcagaaaaac tatgtggact ctgtgaaggg ¢ 51

<210> 19

<211> 15

<212> DNA

<213> wMus musculus

<400> 19
gaactcttcyg atctc 15

<210> 20

<211> 57

<212> DNA

<213> Mus musculus

<400> 20
atggagtttg ggctgagctg ggttttcctt gttgctattt tagaaggtgt ccagtgt 57

<210> 21

<211> 19

<212> PRT

<213> Mus musculus

<400> 21
%et Glu Phe Gly Eeu Ser Trp val Phe Leu val Ala Ile Leu Glu Gly
10 15

val Gln Cys

<210> 22

<211> 60

<212> DNA

<213> Mus musculus

<400> 22
atggaagcce cagctcagct totcttoctc ctgctactct ggectcccaga taccaccgga 60

<210> 23
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<400> 26 gaa att gtg ttg aca cag tct cca gcc acc ctg tct ttg tct cca
0ggg48 du Ile Val
151015 gaa aga gcc acc ctc tcc tgc agg gcc agt cag agt gtt agc agc
Leu Ser cys Arg Ala Ser G n Ser Val

Leu Thr

tac96 A u Arg Ala Thr

202530 42 9GC tgg tac caa cag adaA@®O6PQQETASag gct ccc agg
zgﬂ%ﬁ% Gn Gn Lys Pro Ay Gn Ala Pro Arg

|l e 354045 tvak @atugea tcc aac agg gcc act ggc atc cca gcc
r Asp Ala Ser Asn Arg Ala Thr Ay Ile Pro Ala
0 agt ggg tct ggg aca gac ttc act ctc acc atc

cta gagetccliz40a Seb Gayc®eiedd ¥y Tihe AsPLEheed ey ey T pld €

atcl44

sor &580s58

R$ Trp Tyr

G n ser

Pro Ala Thr

Leu Ser

Leu Ser

Pro Gy

Ser ser Tyr

ctc ctc
Leu Leu
agg ttc
Arg Phe
agc agc
Ser Ser

Leu Gb Pro 65707580 gaa gat ttt gck¥ gtt tat tac tgis cag cag cgt agc
Tyr Tyr Cys Gn @ n Arg ser
Asn TrgspPrior the 859095 acc ttc ggc caa ggg aca aag ctt gaa atc aaa321
Thr Phe Ay Gn2@y Thr Lys Leu Qu Ile Lys 100105 <210> 27 <211> 107
<212> PRT <213> Mus nuscul us <400> 27 GQu Ile Val
Leu Ser

aac tgg ccg atc288 A u Asp Phe Al a Val

Al a The21beu 28er

<211>
<212>
<213>

<4Q0>

460
PRT

Mus musculus

24

?et Ala Trp val

val

Pro

ser

Glu

65

Asp

ser

Tyr

val

Ala

145

Leu

Gly

GIn

Gly

Asn

50

Trp

Ser

Leu

Tyr

Thr

130

Pro

val

Ala

Ala

Gly

35

Tyr

val

val

Tyr

Cys

115

val

Cys

Lys

Leu

Glu

20

ser

Trp

Ala

Lys

Leu

100

Ala

Ser

Ser

Asp

Thr
180

Trp
5
val
Leu
Met
Thr
Gly
85
Arg
Thr
Ser
Arg

Tyr

Ser

Thr

Gln

Arg

Ser

Ile

70

Arg

Leu

Glu

Ala

Ser

150

Phe

Gly

Leu

Leu

Leu

Trp

55

Lys

Phe

Asn

Leu

Ser

135

Thr

Pro

val

Pro

vai

ser

40

val

Gln

Thr

sSer

Phe

120

Thr

sSer

Glu

His

Phe

Glu

25

Cys

Arg

Asp

Ile

Leu

105

Asp

Lys

Glu

Pro

Thr
185

Leu

10

Ser

Ala

GIn

Gly

sSer

30

Arg

Leu

Gly

Ser

val

170

Phe

Page 19

Pro Ay 151015

Met

Gly

Ala

Ala

Ser

75

Arg

Ala

Trp

Pro

Thr

155

Thr

Pro

Ala

Gly

Ser

Pro

60

GIn

Asp

Glu

Gly

Ser

140

Ala

val

Ala

Ala

Gly

Gly

45

Gly

Lys

Asn

Asp

125

val

Ala

ser

val

Ala

Leu

30

Phe

LysS

Asn

Ala

Thr

110

Gly

Phe

Leu

Trp

Leu
190

Leu Thr

Gln

15

val

Thr

Gly

Tyr

Lys

Ala

Ser

Pro

Gly

Asn

175

Gln

ser

Gln

Phe

Leu

val

80

Asn

val

Leu

Leu

Cys

160

Ser

Ser

G n ser

Pro



Gu Arg Ala Thr Leu Ser Cys Arg Ala Ser G n Ser Val Ser ser Tyr
202530 Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Arg Leu Leu
Il e 354045 Tyr Asp Ala Ser Asn Arg Ala Thr Ay Ile Pro Ala Arg Phe
Ser Ay 505560 Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser ser
Leu 4 65707580 Q u As PheN Cys Gn Gn Arg Ser
et LG s TR (R TR F ARy %ﬁ‘% N Y BEAR IO
Page 22 AGOOBPCT ST25 100105 <210> 28
<211> 342 1<2 %r (DNA < Mus muscu aa 0> <22P1> CDS <22

(1). . (‘F425<A005Y28 g‘ja@’ gg &4y 8Py’ t@s QE ¥t éagseﬁg’ésrbgc ttg gtc
cag cct 099 99948 Au Val Gn Leu Val u Ser Ay Gy Gy Leu Val Gn
Pro d rG@zs 5.il015tcc ctg ?ctctcct t]&? ct tct gga ttc acc
ttt agﬁga t'at 98P sef 4y "Ng L ef" Seff g{g(’ A NTEC Sl Phe Thr Phe
Ser Asn Tyr 202530 tgg atg agc tgg gtc cgc cag gct ccg ggg aaa ggg

ctg gas%rt%% glt*g]i\éfé 5’2(5) Glu pPhe Leu Gly ggg Pro Ser val Phe IEELSJ Phe

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val
260 265 270

Thr cys val val val Asp val Ser Gln Glu Asp Pro Glu val G1ln Phe
275 280 285

Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro
290 295 300

Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg val val ser val Leu Thr
305 310 315 320

val Leu His GIn Asp Trp Leu Asn Gly %ys Glu Tyr Lys Cys Lys val

Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala
340 345 350

Lys Gly GIn Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Gln
355 360 365

Glu Glu Met Thr Lys Asn GlIn val Ser Leu Thr Cys Leu val Lys Gly
370 375 380

Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro
385 390 395 400

Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
405 410 415

Phe Phe Leu Tyr ser Arg Leu Thr val Asp Lys Ser Arg Trp Gln Glu
420 425 430

Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
435 440 445

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys
450 455 460

<210> 25
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Trp Met Ser Trp Val Arg Gn Ala Pro Gy Lys Ay Leu Qu Trp Val

354045 gcc acc ata aag caa gat gga agt cag aaa aac tat gtg gac tct
gtgl92 Ala Thr Ile Lys An Asp Gy Ser A n Lys Asn Tyr Val Asp Ser
Val 505560 aag ggc cga ttc acc atc tcc aga gac aac gcc aag aac tca

ctg tat240 Gy Arg Phe Thr | N®AGBesPCALgF2Asp Asn Al a Lys Asn Ser
Leu Tyﬁ21 57 %80 ctg cga ttg aac agc ctg aga gcc gag gac acg gct gtg
tat taeiBgt Mu€tu¥¥sg Leu Asn Ser Leu Arg Ala A u Asp Thr Al a Val

Tyr Tyr4 é,\és 359095 gcg act gaa ctc ttc gat ctc tgg ggc cgt ggc tcc
ctg gt ®%ec?gtc336 Ala Thr Gu Leu Phe Asp Leu Trp Gy Arg @y Ser
Leu VahetThér val L200H05d0viTCel Qa842uSedu ey Led klp 28 1all> 114 <212>
PRT <213> Mus nmuscul us <400> 29 d ulval @ n Leu Valls5Au Ser Ay Ay
Gy Leu Val Adn Pro Ay Gy 151015 Ser Leu Arg Leu Ser Cys Ala Al a
Ser AyyPhier ARg chbes19er1eAsan Tyl 1202530sel prdvila S8F (BLpsefal Arg G n
Ala Pro Ay Lys28y LeU GQu Trp2¥al 354045 Ala Bor Ile Lys A n Asp
Ay Ser An Lys Asn Tyr Val Asp Ser Val 505560

Leu Ser ggo Gly Glu Arg Ala Igr Leu Ser Cys Arg 21a Ser Gln ser
5

val ﬁgr ser Tyr Leu Ala ggp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
60

Arg Leu Leu Ile Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala
65 70 75 80

Arg Phe ser Gly ggr Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile ser
90 95

ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln Gln Arg Ser
100 105 110

Asn Trp Pro ITe Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg
115 120 125

Thr val Ala Ala pPro Ser val Phe Ile pPhe Pro Pro Ser Asp Glu Gin
130 135 140

Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Ash Ash Phe Tyr
145 150 155 160

Pro Arg Glu Ala Lys val Gln Trp Lys val Asp Asn Ala Leu Gln Ser
165 170 175

Gly Asn Ser GIn Glu Ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr
180 185 190

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
195 200 205

His Lys val Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro
210 215 220

val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230

<210> 26
<211> 321
<212> DNA
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NI AGOO6PCT. ST25 Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
Ser Leu Tyr 65707580 Leu Arg Leu Asn Ser Leu Arg Ala Qu Asp Thr Al a
Val Tyr Tyr Cys 859095 Ala Thr G u Leu Phe Asp Leu Trp Ay Arg Ay
ser Leu Val Thr Val 100105110 Ser Ser <210> 30 <211> 19 <212> PRT
<213> I\éﬁ muscul us <400> 30 Met ARAGOPERETVET25Trp Thr Leu Pro Phe Leu
net Al & §I>a "W a™MECH YSer 151015 Val G n Ala <210> 31 <211> 20 <212>
PRT <213> Mus nuscul us <400> 31 Met Ser Val Leu Thr A n Val Leu Al a
Leu Le ZgEU Leu Trp Leu Thr 151015 @y Thr Arg Cys 20 <210> 32 <211>
20 <21Z5;DNADS2133 Artificial sequence <220> <223> primer <400> 32
t gagggaagt agggatgi'gc20 <210> 33 <211> 20 <212> DNA <213> Artifici al
26

sequens®0>
gaa att gtg ttg aca cag tct cca gcc acc ctg tct ttg tct cca ggg 418
g?u Ile val Leu Ehr Gln ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

10 15

gaa aga gcc acc ctc tcc tgc agg gec agt cag agt gtt age age tac 96
Glu Arg Ala ;hr Leu Ser Cys Arg Ala Ser GIn Ser val ser Ser Tyr
0 25 30

tta gcc tgg tac caa cag aaa cct g?c cag gct ccc agg ctc ctc atc 144
Leu Ala ;Ep Tyr GIn Gln Lys 260 Gly GIn Ala Pro 259 Leu Leu Ile

tat gat gca tcc aac agg gec act g?c atc cca gcc agg ttc agt g?c 192
Tyr ggp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe ser Gly
55 60

agt g?g tct g?g aca gac ttc act ctc acc atc agc agc cta gag cct 240
ggr Gly ser Gly Thr ?sp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pgo
75 8

gaa gat Trt gca gtt tat tac tgt cag cag cgt agc aac tgg ccg atc 288
Glu Asp phe Ala gg1 Tyr Tyr C¥s GIn Gin Arg Ser Asn Trp Pro Ile
90 a5

acc ttc g?c caa g?g aca aag ctt gaa atc aaa 321
Thr Phe Gly 618 Gly Thr Lys Leu ggg Ile Lys
10

<210> 27

<211> 107

<212> PRT

<213> Mus musculus

<400> 27
Glu ITe val Leu Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser val Ser Ser Tyr
20 25 30

Leu Ala Trp Tyr Gln GIn Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45

Tyr ?Sp Ala ser Asn Arg ?}a Thr Gly ITe Pro éga Arg Phe Ser Gly

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala val Tyr Tyr Cys GIn ng Arg Ser Asn Trp ggo Ile
85 9

Thr Phe Gly GIn Gly Thr Lys Leu Glu Ile Lys
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<220> <223> primer <400> 33 caggtgatgt acgctctgga20 Page 24

NIAGOO6PCT.ST25
100 105

<210> 28

<211> 342

<212> DNA

<213> Mus musculus

<220>
<221> (DS
<222> (1)..(342)
<400> 28
gag gtg cag ctg gtg gag tct g?g g%a ggce ttg gtc cag cct g?g g?g 48
Glu val G1In Leu val Glu ser Gly Gly Gly Leu val Gin Pro Gly Gly
1 5 10 15
tcc ctg aga ctc tce tgt gca gcet tet g?a ttc acc ttt agt aac tat 96
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Tyr
20 25 30
tgg atg agc tgg gtc cgc cag gct ccg g?g aaa g?g ctg gag tgg gt 144
Trp Met Ser Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Va
35 40 45
gcc acc ata aag caa gat g?a agt cag aaa aac tat gtg gac tct gt 192
Ala Thr ITe Lys GlIn Asp Gly Ser GIn Lys Asn Tyr val Asp Ser Va
50 55 60
aag g?c cga tfc acc atc tcc aga gac aac gcc aag aac tca ctg tat 240
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80
Ctg cga ttg aac agc ¢ty aga gcc gag gac acg gct gtg tat tac tgt 288
Leu Arg Leu Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 a5
gcg act gaa ctc ttc gat ctc tgg g?c cgt g%c tcc ctg gtc acc gtc 336
Ala Thr Glu Leu Phe Asp Leu Trp Gly Arg Gly Ser Leu Val Thr val
100 105 110
tcc tca 342
Ser Ser
<210> 29
<211> 114
<212> PRT
<213> Mus musculus
<400> 29
$1u val GIn Leu val Glu ser Gly Gly §8y Leu val Gln Pro ggy Gly
5

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Tyr
20 25 30

Trp Met ggr Trp val Arg Gln iga Pro Gly Lys Gly Leu GTu Trp val
45

Ala Tgr Ile Lys GIn Asp G;y Ser Gln Lys Asn Tyr val Asp Ser val
5 5 60
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NIAGOOBPCT.ST25

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu Arg Leu Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Thr Glu Leu Phe Asp Leu Trp Gly Arg Gly Ser Leu val Thr val
100 105 110

Ser Ser

<210> 30

<211> 19

<212> PRT

<213> Mus musculus

<400> 30

Met Ala Trp val Trp Thr Leu Pro Phe Leu Met Ala Ala Ala Gin Ser
1 5 10 15

val GIn Ala

<210> 31

<211> 20

<212> PRT

<213> Mus musculus

<400> 31

Tet Ser val Leu ghr Gln val Leu Ala Leu Leu Leu Leu Trp &gu Thr
Gly Thr Arg Cys
20

<210> 32

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> primer

<400> 32
tgagggaagt agggatgtgc

<210> 33

<211> 20

<212> DNA

<213> Artificial sequence

<220> .
<223> primer

<400> 33
caggtgatgt acgctctgga
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