[0039] In another aspect, the present invention is directed to a method for determining whether a
subject has a neurite degenerative disorder. The method may comprise measuring the level of
RGMa in a sample from the subject; and comparing the level of RGMa in the sample with a
normal control. An altered level of RGMa indicates that the subject has a neurite degenerative
disorder. An increased level of RGMa as compared to the normal control, indicates that the
subject has neurite degenerative disorder. The sample may be a blood sample or a serum sample
or a cerebrospinal fluid sample. The step of measuring the level of RGMa in a sample, may be
conducted with an immunoassay. The immunoassay may be an enzyme-linked immunosorbent
assay (ELISA). The ELISA may be a sandwich ELISA.

[0040] In another aspect, the present invention is directed to an isolated antibody or antibody
fragment comprising SEQ ID NOs:1-7 and 67.

[0041] In another aspect, the present invention is directed to an isolated antibody or antibody
fragment comprising SEQ ID NOs:1-7 and 68.

[0042] In another aspect, the present invention is directed to an isolated antibody or antibody
fragment comprising SEQ ID NOs:1-7 and 69.

[0043] In another aspect, the present invention is directed to an isolated antibody or antibody
fragment comprising SEQ ID NOs:1-7 and 70.

[0044] In another aspect, the present invention is directed to an isolated antibody or antibody
fragment comprising SEQ ID NOs:1-7 and 71.

[0045] In another aspect, the present invention is directed to an isolated antibody or antibody
fragment comprising SEQ ID NOs:1-7 and 72.

[0046] In another aspect, the present invention is directed to an isolated antibody or antibody
fragment comprising SEQ ID NOs:1-7 and 73.

In another aspect, the present invention is directed to an isolated monoclonal antibody or
antibody fragment comprising SEQ ID NOs:1-7 and 67, 68, 69, 70, 71, 72, or 73, that binds to
the RGMa epitope PCKILKCNSEFWSATSGSHAPAS (hRGMa 47-69) (SEQ ID NO:79).

[0047a] In another aspect, there is provided an isolated antibodv or antibodyv fragment thereof

which binds to Repulsive Guidance Molecule a (“RGMa”). wherein the antibody or antibody

fragment comprises a heavy chain variable region comprising a complementarity determining

region {CDR)] comprising the amino acid sequence of SEQ ID NO:2. a CDR2 comprising the

amino acid sequence of SEQ ID NO:3, and a CDR3 comprising the amino acid sequence of SEQ
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1D NO:4. and a light chain variable region comprising a CDR 1 comprising the amino acid

sequence of SEQ ID NO:6, a CDR2 comprising the amino acid sequence of SEQ ID NO:7. and a

CDR3 comprising the amino acid sequence of SEQ ID NO:73,

[0047b] In another aspect, there is provided the use of the antibody or antibody fragment as

disclosed herein in the manufacture of a medicament for the treatment, prevention, modulation,

or attenuation of a disease or disorder associated with neurite degeneration.

[0047¢] In another aspect, there is provided a method for determining whether a subject has a

neurite degenerative disorder, comprising

(a) measuring the level of RGMa in a sample isolated from the subiject, wherein the

level of RGMa in the sample is determined using the antibodv or antibody fragment as described

herein: and

{(b) comparing the level of RGMa in the sample with a normal control

wherein an altered level of RGMa indicates that the subject has a neurite degenerative

disorder.
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We claim:
1. An isolated antibody or antibody fragment thereof which binds to Repulsjve
Guidance Molecule a (“RGMa”), wherein the antibody comprises a domain or region gelected
from the group consisting of: (a) a variable heavy domain region comprising the anfino acid
sequence of SEQ ID NO:1, (b) a variable light domain region comprising the amino acid
sequence of SEQ ID NO:5, (c) a variable heavy domain region comprising thé amino acid
sequence of SEQ ID NO:9, (d) a variable light domain region comprising }zli amino acid
sequence of SEQ ID NO:13, (¢) a variable heavy domain region compriéing the amino acid
sequence of SEQ ID NO:17, (f) a variable light domain region comp({sing the amino acid
sequence of SEQ ID NO:21, (g) a variable heavy domain region ¢omprising the amino acid
sequence of SEQ ID NO:25, (h) a variable light domain reg;(ycomprising the amino acid

sequence of SEQ 1D NO:29, (i) a variable heavy domain region comprising the amino acid

sequence of SEQ ID NO:33, (j) a variable light domain reggion comprising the amino acid
sequence of SEQ ID NO:37; (k) a variable heavy do
sequence of SEQ ID NO:41; (1) a variable light dorpain region comprising the amino acid
sequence of SEQ 1D NO:45; (m) a variable hea 4
sequence of SEQ ID NO:49; (n) a variable i

sequence of SEQ ID NO:53, (o) a variable heavy domain region comprising the amino acid

n region comprising the amino acid

domain region comprising the amino acid .

t domain region comprising the amino acid

sequence of SEQ ID NO:57, (p) a variable light domain region comprising the amino acid
sequence of SEQ ID NO:61, (q) a variable heavy domain region comprising the amino acid
sequence of SEQ ID NO:152, () g/variable light domain region comprising the amino acid
sequence of SEQ ID NO:95, (sya variable heavy domain region comprising the amino acid
“sequence of SEQ ID NO:99 A1) a variable light domain region comprising the amino acid
sequence of SEQ ID NO:¥03, (u) a variable heavy domain region comprising the amino acid
sequence of SEQ 1D
sequence of SEQ I

:107, (v) a variable light domain region comprising the amino acid
NO:111, (w) a variable heavy domain region comprising the amino acid
sequence of SEQ/ID NO:115, (x) a variable light domain region comprising the amino acid
sequence of S Q 1D NO:119, (y) a variable heavy domain region comprising the amino acid
sequence of SEQ ID NO:123, (z) a variable light domain region comprising the amino acid

sequence of SEQ ID NO:127, (aa) a variable heavy domain region comprising the amino acid
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sequence of SEQ ID NO:131, (bb) a variable light domain region comprising the amino acid
sequence of SEQ ID NO:135, (cc) a variable light domain region comprising the amino acid
sequence of SEQ ID NO:67, (dd) a variable light domain region comprising the amino aci
sequence of SEQ ID NO:68, (ec) a variable light domain region comprising the amino
sequence of SEQ ID NO:69 (ff) a variable light domain region comprising the ainino acid
sequence of SEQ ID NO:70, (gg) a variable light domain region comprising the apdino acid
sequence of SEQ ID NO:71, (hh) a variable light domain region comprising thg/amino acid
sequence of SEQ ID NO:72, (ii) a variable light domain region comprising }hé amino acid
sequence of SEQ ID NO:73, (jj) a variable heavy domain comprising the 4mino acid sequence of
SEQ ID NO:1 and a variable light domain region comprising the ami?fécid sequence of SEQ ID
NO:5, (kk) a variable heavy domain comprising the amino acid seg;/ence of SEQ ID NO:9 and a
variable light domain region comprising the amino acid sequeny/of SEQ ID NO:13, (1) a
variable heavy domain comprising the amino acid sequence of SEQ ID NO:17 and a variable
light domain region comprising the amino acid sequence of SEQ ID NO:21, (mm) a variable

Q ID NO:25 and a variable light

SEQ ID NO:29, (nn) a variable heavy

ID NO:33 and a variable light domain

region comprising the amino acid sequence of SEQ ID NO:37, (00) a variably heavy domain

heavy domain comprising the amino acid sequence of §

domain region comprising the amino acid sequence

domain comprising the amino acid sequence of S

comprising the amino acid sequence of SEQ/ID NO:41 and a variable light domain region
comprising the amino acid sequence of SEQ ID NO:45, (pp) a variable heavy domain
comprising the amino acid sequence of SEQ ID NO:49 and a variable light domain region
comprising the amino acid sequencg of SEQ ID NO:53, (qq) a variable heavy domain
comprising the amino acid sequefice of SEQ ID NO:57 and a variable light domain region
comprising the amino acid seguence of SEQ 1D NO:61, (11) a variable heavy domain region
comprising the amino acid Sequence of SEQ ID NO:152 and a variable light domain region
comprising the amino agid sequence of SEQ ID NO:95, (ss) a variable heavy domain region
comprising the amingacid sequence of SEQ ID NO:99 and a variable light domain region
comprising the amino acid sequence of SEQ ID NO:103, (tt) a variable heavy domain region
comprising the dmino acid sequence of SEQ ID NO:107 and a variable light domain region
compr’isi;?x{e amino acid sequence of SEQ ID NO:111, (uu) a variable heavy domain region

comprising the amino acid sequence of SEQ ID NO:115 and a variable light domain region
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comprising the amino acid sequence of SEQ ID NO:119, (vv) a variable heavy domain region
comprising the amino acid sequence of SEQ ID NO:123 and a variable light domain region
comprising the amino acid sequence of SEQ ID NO:127, (ww) a variable heavy domain region
comprising the amino acid sequence of SEQ ID NO:131 and a variable light domain regjon
comprising the amino acid sequence of SEQ ID NO:135, (xx) a variable heavy chain ¢omprising
a complementarity determining region (CDR)1 comprising the amino acid sequencé of SEQ ID
NO:2, a CDR2 comprising the amino acid sequence of SEQ ID NO:3, and a CDR3 comprising
the amino acid sequence of SEQ 1D NO:4, (yy) a variable light chain compri fng a CDRI1
comprising the amino acid sequence of SEQ ID NO:6, a CDR2 comprish}g the amino acid
sequence of SEQ ID NO:7, and a CDR3 comprising the amino acid seqdence of SEQ ID NO:g,
(zz) a variable heavy chain comprising a CDRI comprising the am% 0 acid sequence of SEQ ID
NO:10, a CDR2 comprising the amino acid sequence of SEQ ID(%{O:} 1, and a CDR3 comprising
the amino acid sequence of SEQ ID NO:12, (aaa) a Variablez?g t chain comprising a CDR1

comprising the amino acid sequence of SEQ ID NO:14, a CDR2 comprising the amino acid

sequence of SEQ ID NO:15, and a CDR3 comprising the¢’amino acid sequence of SEQ ID
NO:16, (bbb) a variable heavy chain comprising a CDR1 comprising the amino acid sequence of
SEQ ID NO:18, a CDR2 comprising the amino acid sequence of SEQ ID NO:19, and a CDR3
comprising the amino acid sequence of SEQ IDNO:20, (ccc) a variable light chain comprising a
SEQ ID NO:22, a CDR2 comprising the amino
acid sequence of SEQ ID NO:23, and a CJPR3 comprising the amino acid sequence of SEQ ID
NO:24, (ddd) a variable heavy chain ¢

SEQ ID NO:26, a CDR2 comprising’the amino acid sequence of SEQ ID NO:27, and a CDR3

CDR1 comprising the amino acid sequence
prising a CDR1 comprising the amino acid sequence of
comprising the amino acid sequegice of SEQ ID NO:28, (eee) a variable light chain comprising a

1d sequence of SEQ 1D NO:30, a CDR2 comprising the amino
:31, and a CDR3 comprising the amino acid sequence of SEQ ID

CDR1 comprising the amino
acid sequence of SEQ ID
NO:32, (fff) a variable
SEQ ID NO:34, a CDF

avy chain comprising a CDR1 comprising the amino acid sequence of
comprising the amino acid sequence of SEQ ID NO:35, and a CDR3
comprising the amjfio acid sequence of SEQ ID NO:36, (ggg) a variable light chain comprising a
CDRI1 compris/i g the amino acid sequence of SEQ ID NO:38, a CDR2 comprising the amino
acid sequencg of SEQ ID NO:39, and a CDR3 comprising the amino acid sequence of SEQ ID

NO:40, (bhh) a variable heavy chain comprising 2 CDR1 comprising the amino acid sequence of
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SEQ ID NO:42, a CDR2 comprising the amino acid sequence of SEQ ID NO:43, and CDR3
comprising the amino acid sequence of SEQ ID NQ:44; (iii) a variable light chain comprising
CDR1 corﬁprising the amino acid sequence of SEQ ID NO:46, a CDR2 comprising the ami
acid sequence of SEQ ID NO:47, and a CDR3 comprising the amino acid sequence of SEQ ID
NO:48; (jjj) a variable heavy chain comprising a CDR1 comprising the amino acid ?/uence of
SEQ ID NO:50, a CDR2 comprising the amino acid sequence of SEQ ID NO:51, gad a CDR3
comprising the amino acid sequence of SEQ ID NO:52 and a variable light cha)'a/r;:mprising a
CDR1 comprising the amino acid sequence of SEQ ID NO:54, a CDR2 co pfising the amino
acid sequence of SEQ ID NO:55, and a CDR3 comprising the amino acid éequence of SEQ 1D
NO:56, (kkk) a variable heavy chain comprising a CDR1 comprising } e amino acid sequence of
SEQ ID NO:58, a CDR2 comprising the amino acid sequence of S};(/) ID NO:59, and a CDR3
comprising the amino acid sequence of SEQ ID NO:60, (111) a variable light chain comprising a
CDR1 comprising the amino acid sequence of SEQ ID NO:62/a CDR2 comprising the amino
acid sequence of SEQ ID NO:63, and a CDR3 comprising the amino acid sequence of SEQ ID
NO:64, (mmm) a variable heavy chain comprising a CDR1 comprising the amino acid sequence
of SEQ ID NO:92 or 153, a CDR2 comprising the amino acid sequence of SEQ ID NO:93 or
154, and a CDR3 comprising the amino acid sequefice of SEQ ID NO:94 or 155, (nnn) a variable
ino acid sequence of SEQ ID NO:96 or 156, a
SEQ ID NO:97 or 157, and a CDR3 comprising

light chain comprising a CDR1 comprising the

CDR2 comprising the amino acid sequence
the amino acid sequence of SEQ ID NO:98 or 158, (000) a variable heavy chain comprising a
CDR1 comprising the amino acid seqyénce of SEQ ID NO:100, a CDR2 comprising the amino
acid sequence of SEQ ID NO:101, and a CDR3 comprising the amino acid sequence of SEQ 1D
NO:102, (ppp) a variable light chain comprising a CDR1 comprising the amino acid sequence of
SEQ ID NO:104, a CDR2 comprising the amino acid sequence of SEQ ID NO:1035, and a CDR3
comprising the amino acid dequence of SEQ ID NO:106, (qqq) a variable heavy chain
comprising a CDR1 corprising the amino acid sequence of SEQ ID NO:108, a CDR2
comprising the aming acid sequence of SEQ ID NO:109, and a CDR3 comprising the amino acid
sequence of SEQ JD NO:110, (rrr) a variable light chain comprising a CDR1 comprising the
amino acid seqence of SEQ ID NO:112, a CDR2 comprising the amino acid sequence of SEQ
D NO:l;/(hd a CDR3 comprising the amino acid sequence of SEQ ID NO:114, (sss) a

variable héavy chain comprising a CDR1 comprising the amino acid sequence of SEQ ID

/
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NO:116, a CDR2 comprising the amino acid sequence of SEQ ID NO:117, and a CDR3
comprising the amino acid sequence of SEQ ID NO:118, (ttt) a variable light chain comprising/a
CDR1 comprising the amino acid sequence of SEQ ID NO:120, a CDR2 comprising the amino
acid sequence of SEQ ID NO:121, and a CDR3 comprising the amino acid sequence of SEQ ID
NO:122, (uuu) a variable heavy chain comprising a CDR1 comprising the amino acidSequence

of SEQ ID NO:124, a CDR2 comprising the amino acid sequence of SEQ ID NO:

CDR3 comprising the amino acid sequence of SEQ ID NO:126, (vvv) a variablg’light chain
comprising a CDR1 comprising the amino acid sequence of SEQ ID NO: 128;/a CDR2
comprising the amino acid sequence of SEQ ID NO:129, and a CDR3 coésing the amino acid
sequence of SEQ ID NO:130, (www) a variable heavy chain comprising a CDR1 comprising the
amino acid sequence of SEQ ID NO:132, a CDR2 comprising the apiino acid sequence of SEQ
ID NO:133, and a CDR3 comprising the amino acid sequence of 8EQ ID NO:134, (xxx) a

variable light chain comprising a CDR1 comprising the amino/acid sequence of SEQ ID

NO:136, a CDR2 comprising the amino acid sequence of SEQ ID NO:137, and a CDR3
comprising the amino acid sequence of SEQ ID NO:138/(yyy) a variable light chain comprising
a CDRI1 comprising the amino acid sequence of SEQ D NO:6, a CDR2 comprising the amino
acid sequence of SEQ ID NO:7, and a CDR3 compfising the amino acid sequence of SEQ ID
NO:67, (zzz) a variable light chain comprising ¥ CDR1 comprising the amino acid sequence of
SEQ ID NO:6, a CDR2 comprising the aming acid sequence of SEQ ID NO:7, and a CDR3
comprising the amino acid sequence of SEQ ID NO:68, (aaaa) a variable light chain comprising
a CDR1 comprising the amino acid segfience of SEQ ID NO:6, a CDR2 comprising the amino
acid sequence of SEQ ID NO:7, ang’a CDR3 comprising the amino acid sequence of SEQ ID
NO:69, (bbbb) a variable light chrain comprising a CDR1 comprising the amino acid sequence of
SEQ ID NO:6, a CDR2 comprising the amino acid sequence of SEQ ID NO:7, and a CDR3
comprising the amino acidsequence of SEQ ID NO:70,(cccc) a variable light chain comprising a
CDR1 comprising the aphino acid sequence of SEQ ID NO:6, a CDR2 comprising the amino acid
sequence of SEQ 1D NO:7, and a CDR3 comprising the amino acid sequence of SEQ ID NO:71,
(dddd) a variable J{ght chain comprising a CDR1 comprising the amino acid sequence of SEQ ID
NO:6, a CDR2 Comprising the amino acid sequence of SEQ ID NO:7, and a CDR3 comprising
the amino agld sequence of SEQ ID NO:72, (eeee) a variable light chain comprising a CDR1
comprisipg the amino acid sequence of SEQ ID NO:6, a CDR2 comprising the amino acid
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sequence of SEQ ID NO:7, and a CDR3 comprising the amino acid sequence of SEQ ID NO:73,
(ffff) a variable heavy chain comprising a CDR1 comprising the amino acid sequence of SEQ
NQO:2, a CDR2 comprising the amino acid sequence of SEQ ID NQO:3, and a CDR3 comprigifig
the amino acid sequence of SEQ ID NO:4 and a variable light chain comprising a CDR1
comprising the amino acid sequence of SEQ ID NO:6, a CDR2 comprising the aming/acid
IDNO:§,
cuence of SEQ
ID NO:2, a CDR2 comprising the amino acid sequence of SEQ ID NO:3, an g CDR3

sequence of SEQ ID NO:7, and a CDR3 comprising the amino acid sequence of S

(gggg) a variable heavy chain comprising a CDR1 comprising the amino acid s

comprising the amino acid sequence of SEQ ID NO:4 and a variable light €hain comprising a
CDR1 comprising the amino acid sequence of SEQ ID NO:6, a CDR2 gomprising the amino acid
sequence of SEQ ID NO:7, and a CDR3 comprising the amino ac;id//equence of SEQ ID NO:67,
(hhhh) a variable heavy chain comprising a CDR1 comprising ’d}/ am

ID NO:92 or153, a CDR2 comprising the amino acid sequence/of SEQ ID NO:93 or 154, and a
CDR3 comprising the amino acid sequence of SEQ ID NO:J; 155 and a variable light chain

ino acid sequence of SEQ

comprising a CDR1 comprising the amino acid sequence/of SEQ ID NO:96 or 156, a CDR2
comprising the amino acid sequence of SEQ ID NO:97 or 157, and a CDR3 comprising the
amino acid sequence of SEQ ID NO:98 or 158, (iiii

a variable heavy chain comprising a CDR1
comprising the amino acid sequence of SEQ IDNO:100, a CDR2 comprising the amino acid
sequence of SEQ ID NO:101, and a CDR3 coimprising the amino acid sequence of SEQ ID
NO:102 and a variable light chain compriging a CDR1 comprising the amino acid sequence of
SEQ D NO:104, a CDR2 comprising the amino acid sequence of SEQ ID NO:105, and a CDR3
comprising the amino acid sequencg’of SEQ ID NO:106, (jjjj) a variable heavy chain comprising

a CDR1 comprising the amino agid sequence of SEQ ID NO:108, a CDR2 comprising the amino
acid sequence of SEQ ID NO;109, and a CDR3 comprising the amino acid sequence of SEQ ID
NO:110 and a variable light'chain comprising a CDR1 comprising the amino acid sequence of
SEQ ID NO:112, a CDR2 comprising the amino acid sequence of SEQ ID NO:113, and a CDR3
comprising the aminoécid sequence of SEQ ID NO:114, (kkkk) a variable heavy chain
comprising a Cli)})ﬂzomprising the amino acid sequence of SEQ ID NO:116, a CDR2
comprising the @mino acid sequence of SEQ ID NO:117, and a CDR3 comprising the amino acid
sequence of /Q ID NO:118 and a variable light chain comprising a CDR1 comprising the
amino acid sequence of SEQ ID NO:120, a CDR2 comprising the amino acid sequence of SEQ
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ID NO:121, and a CDR3 comprising the amino acid sequence of SEQ ID N(O:122, (1l a
variable heavy chain comprising a CDR1 comprising the amino acid sequence of SEQ ID
NO:124, a CDR2 comprising the amino acid sequence of SEQ ID NO:125, and a CDR3
comprising the amino acid sequence of SEQ ID NO:126 and a variable light chain compfisi
CDR1 comprising the amino acid sequence of SEQ ID NOQ:128, a CDR2 comprising
acid sequence of SEQ ID NO:129, and a CDR3 comprising the amino acid sequenge of SEQ ID
NO:130, (mmmm) a variable heavy chain comprising a CDR1 comprising the 7éxin0 acid
sequence of SEQ ID NO:132, a CDR2 comprising the amino acid sequence ¢f SEQ ID NO:133
and a CDR3 comprising the amino acid sequence of SEQ ID NO:134 and/a variable light chain
\jfgl 36, a CDR2

comprising the amino acid sequence of SEQ ID NO:137, and a CD},?/3 comprising the amino acid

9

comprising a CDR1 comprising the amino acid sequence of SEQ ID

sequence of SEQ ID NO:138, (nnnn) a variable heavy chain cor?,p/rising a CDR1 comprising the
amino acid sequence of SEQ 1D NO:2, a CDR2 comprising t

amino acid sequence of SEQ ID
NO:3, and a CDR3 comprising the amino acid sequence of SEQ ID NO:4 and a variable light
chain comprising a CDR1 comprising the amino acid seguience of SEQ ID NO:6, a CDR2
comprising the amino acid sequence of SEQ ID NO:7,
sequence of SEQ ID NO:68, (0000) a variable hea
amino acid sequence of SEQ ID NO:2, a CDR2/Comprising the amino acid sequence of SEQ ID
sequence of SEQ ID NO:4, and a variable light
chain comprising a CDR1 comprising the Amino acid sequence of SEQ ID NO:6, a CDR2

and a CDR3 comprising the amino acid

2

chain comprising a CDR 1 comprising the

NO:3, and a CDR3 comprising the amino ac}

comprising the amino acid sequence of/SEQ ID NO:7, and 2 CDR3 comprising the amino acid
sequence of SEQ ID NO:69, (pppp)/4 variable heavy chain comprising a CDR 1 comprising the
amino acid sequence of SEQ 1D XO:2, a CDR2 comprising the amino acid sequence of SEQ ID
NO:3, and a CDR3 comprising the amino acid sequence of SEQ ID NO:4, and a variable light
mprising the amino acid sequence of SEQ ID NO:6, a CDR2

comprising the amino acid sequence of SEQ ID NO:7, and a CDR3 comprising the amino acid

chain comprising a CDR1

sequence of SEQ ID W0:70, (qqqq) a variable heavy chain comprising a CDR 1 comprising the
amino acid sequengé of SEQ ID NO:2, a CDR2 comprising the amino acid sequence of SEQ ID
NO:3, and a C];
chain compriging a CDR1 comprising the amino acid sequence of SEQ ID NO:6, a CDR2

comprising the amino acid sequence of SEQ ID NO:4, and a variable light

comprising the amino acid sequence of SEQ ID NO:7, and a CDR3 comprising the amino acid
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sequence of SEQ 1D NO:71, (rrrr) a variable heavy chain comprising a CDR 1 comprising the
amino acid sequence of SEQ ID NO:2, a CDR2 comprising the amino acid sequence of SEQ I
NQO:3, and a CDR3 comprising the amino acid sequence of SEQ ID NO:4, and a variable li
chain comprising a CDR1 comprising the amino acid sequence of SEQ ID NO:6, a CD
comprising the amino acid sequence of SEQ ID NO:7, and a CDR3 comprising the amino acid
sequence of SEQ ID NO:72, (ssss) a variable heavy chain comprising a CDR 1 cordprising the
amino acid sequence of SEQ ID NO:2, a CDR2 comprising the amino acid seqyénce of SEQ ID
NO:3, and a CDR3 comprising the amino acid sequence of SEQ ID NO:4, and/a variable light
chain comprising a CDR1 comprising the amino acid sequence of SEQ IYNO:6, a CDR2
comprising the amino acid sequence of SEQ ID NO.7, and a CDR3 copr{prising the amino acid
sequence of SEQ ID NO:73, (tttt) a variable heavy chain comprising/e{ CDR 1 comprising the
amino acid sequence of SEQ ID NO:10, a CDR2 comprising the #mino acid sequence of SEQ ID
NO:11, and a CDR3 comprising the amino acid sequence of SEQ ID NO:12, and a variable light
chain comprising a CDR1 comprising the amino acid sequ?éiZ of SEQ ID NO:14, a CDR2

sequence of SEQ ID NO:16, (uuuu) a variable heavy ghain comprising a CDR 1 comprising the

comprising the amino acid sequence of SEQ ID NO:%d a CDR3 comprising the amino acid
amino acid sequence of SEQ ID NO:18, a CDR2 cgmprising the amino acid sequence of SEQ ID
equence of SEQ ID NO:20, and a variable light

chain comprising a CDR1 comprising the amino acid sequence of SEQ ID NO:22, a CDR2

NO:19, and a CDR3 comprising the amino acid

comprising the amino acid sequence of S
sequence of SEQ ID NO:24, (vwvv) a
amino acid sequence of SEQ ID NO*26, a CDR2 comprising the amino acid sequence of SEQ ID

ID NO:23, and a CDR3 comprising the amino acid

riable heavy chain comprising a CDR 1 comprising the

NO:27, and a CDR3 comprising the amino acid sequence of SEQ ID NO:28, and a variable light
chain comprising a CDR1 comdprising the amino acid sequence of SEQ ID NO:30, a CDR2
comprising the amino acid gequence of SEQ ID NO:31, and a CDR3 comprising the amino acid
sequence of SEQ 1D NO/32, (wwww) a variable heavy chain comprising a CDR 1 comprising
the amino acid sequegice of SEQ ID NO:34, a CDR2 comprising the amino acid sequence of
SEQ ID NO:35, apd a CDR3 comprising the amino acid sequence of SEQ ID NO:36, and a
variable light ciain comprising a CDR1 comprising the amino acid sequence of SEQ ID NO:38,

a CDR2 comprising the amino acid sequence of SEQ ID NO:39, and a CDR3 comprising the

i sequence of SEQ ID NO:40, (xxxx) a variable heavy domain chain comprising a
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CDR1 comprising the amino acid sequence of SEQ ID NO:42, a CDR2 comprising the amino
acid sequence of SEQ ID NO:43, and a CDR comprising the amino acid sequence of SEQ ID
NO:44, and a variable light domain chain comprising a CDR1 comprising the amino acid
sequence of SEQ ID NO:46, a CDR2 comprising the amino acid sequence of SEQ ID N(':47,
and a CDR3 comprising the amino acid sequence of SEQ ID NO:48; (yyyy) a variable/heavy
chain comprising a CDR 1 comprising the amino acid sequence of SEQ ID NO:50,4 CDR2
comprising the amino acid sequence of SEQ ID NO:51, and a CDR3 comprising/the amino acid
sequence of SEQ 1D NO:52, and a variable light chain comprising a CDR1 ¢ f prising the amino
acid sequence of SEQ ID NO:54, a CDR2 comprising the amino acid sequénce of SEQ ID
NO:55, and a CDR3 comprising the amino acid sequence of SEQ ID I\/I :56, (zzzz) a variable
heavy chain comprising a CDR 1 comprising the amino acid sequengé of SEQ ID NO:58, a
CDR2 comprising the amino acid sequence of SEQ ID NO:59, an(/a/ CDR3 comprising the
amino acid sequence of SEQ ID NO:60, and a variable light ¢ d/i/n comprising a CDR 1
comprising the amino acid sequence of SEQ ID NO:62, a COR2 comprising the amino acid
sequence of SEQ ID NO:63, and a CDR3 comprising the/amino acid sequence of SEQ ID

NO:64.

2. The isolated antibody or antibody frdgment of claim 1, wherein the antibody is
selected from the group consisting of a human agtibody, an immunoglobulin molecule, a
disulfide linked Fv, a monoclonal antibody, gn affinity matured, a scFv, a chimeric antibody, a
single domain antibody, a CDR-grafted antibody, a diabody, a humanized antibody, a
multispecific antibody, a Fab, a dual spgcific antibody, a DVD, a Fab’, a bispecific antibody, a
F(ab’)2, and a Fv.

3. The isolated antibgdy or antibody fragment of claim 3, wherein the antibody or
antibody fragment is human.

4, The isolated Antibody or antibody fragment of claim 1, wherein the monoclonal
antibody or antibody fragment comprises a heavy chain immunoglobulin constant domain
selected from the gropp consisting of a human IgM constant domain, a human IgG4 constant
domain, a humj?/ﬁl constant domain, a human IgE constant domain, a human IgG2 constant
domain, a human igG3 constant domain, and a human IgA constant domain.

5. / The isolated antibody or antibody fragment of claim 4, wherein the human IgG1

constant domain comprises SEQ 1D NO:140.
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6. The isolated antibody or antibody fragment of claim 4, wherein the human IgG1
constant domain consists of SEQ 1D NO:140.

7. The isolated antibody or antibody fragment of claim 1, wherein the antibody
antibody fragment comprises a variable heavy region comprising a sequence selected from the
group consisting of SEQ ID NO:1, SEQ ID NO:9, SEQ ID NO:17, SEQ ID NO:25, SEQ ID
NO:33, SEQ ID NO:41, SEQ ID NO:49, SEQ ID NO:57, SEQ ID NO:91, SEQ ID X0:99, SEQ
ID NO:107, SEQ ID NO:115, SEQ ID NO:123, and SEQ ID NO:131. /

8. The isolated antibody or antibody fragment of claim 1, Whery/

the antibody or
antibody fragment comprises a variable light region comprising a sequence’selected from the
group consisting of SEQ ID NO:5, SEQ ID NO:13, SEQ ID NO:21, SEQ ID NO:29, SEQ ID
NO:37, SEQ ID NO:45, SEQ ID NO:53, SEQ ID NO:61, SEQ ID N@:95, SEQ ID NO:103, SEQ
IDNO:111, SEQ ID NO:119, SEQ ID NO:127, and SEQ ID NO: 3/5.

0. The isolated antibody or antibody fragment of claim 1, wherein the antibody or

antibody fragment comprises a variable light domain that ¢

prises complementarity-
determining region (CDR) residues SEQ ID NO:6, SEQ D NO:7, and SEQ ID NO:8, or SEQ ID
NO:6, SEQ ID NO:7, and SEQ ID NO:67, SEQ ID N@:6, SEQ ID NO:7, and SEQ ID NO:68, or
SEQ ID NO:6, SEQ ID NO:7, and SEQ ID NO:69,/r SEQ ID NO:6, SEQ ID NO:7, and SEQ ID
NO:70, or SEQ ID NO:6, SEQ ID NO:7, and SEQ ID NO:71, or SEQ ID NO:6, SEQ ID NO:7,
and SEQ ID NO:72 or SEQ ID NO:6, SEQ II3 NO:7, and SEQ ID NO:73, or SEQ ID NO:14,
SEQ ID NO:15, and SEQ ID NO:16, or SEQ ID NO:22, SEQ ID NO:23, and SEQ ID NO:24, or
SEQ ID NO:30, SEQ ID NO:31, and SEQ ID NO:32, or SEQ ID NO:38, SEQ ID NOA:39, and
SEQ ID NO:40, or SEQ ID NO:54, SEQ ID NO:55, and SEQ ID NO:56, or SEQ ID NO:62,
SEQ ID NO:63, and SEQ ID NO#64, or SEQ ID NO:46, SEQ ID NO:47, and SEQ ID NO:48,
SEQ ID NO:96, SEQ ID NO:97, and SEQ ID NO:98, SEQ ID NO:104, SEQ ID NO:105, and
SEQ ID NO:106, SEQ ID NO:112, SEQ ID NO:113, and SEQ ID NO:114, SEQ ID NO:120,
SEQ ID NO:121, and SEQ ID NO:122, SEQ ID NO:128, SEQ ID NO:129, and SEQ ID NO:130,
SEQ ID NO:136, SEQ ID NO:137, and SEQ ID NO:138, and SEQ ID NO: 156, and SEQ ID
NO: 157, and SEQ/ID NO: 158.

e isolated antibody or antibody fragment of claim 1, wherein the antibody or

ent comprises a variable heavy domain that comprises complementarity-

determinirg region (CDR) residues SEQ ID NO:2, SEQ ID NO:3, and SEQ ID NO:4, or SEQID
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NO:10, SEQ ID NO:11, and SEQ ID NO:12, or SEQ ID NO:18, SEQ ID NO:19, and SEQ ID
NO:20, or SEQ ID NO:26, SEQ ID NO:27, and SEQ ID NO:28, or SEQ ID NO:34, SEQ ID
NO:35, and SEQ ID NO:36, or SEQ ID NO:50, SEQ ID NO:51, and SEQ ID NO:52, or SEQ/ID
NO:58, SEQ ID NO:59, and SEQ ID NO:60, SEQ ID NO:42, SEQ ID NO:43, and SEQ I
NO:44, SEQ ID NO:92, SEQ ID NO:93, and SEQ ID NO:94, SEQ ID NO:100, SEQ 12 NO:101,
and SEQ ID NO:102, SEQ ID NO:108, SEQ ID NO:109, and SEQ ID NO:110, SEQ'ID NO:116,
SEQ ID NO:117, and SEQ ID NO:118, SEQ ID NO:124, SEQ ID NO:125, and/& Q 1D NO:126,
SEQ 1D NO:132, SEQ ID NO:133, and SEQ ID NO:134, and SEQ ID NO: 1 3/, and SEQ ID
NO: 154, and SEQ ID NO: 155.

11.  The isolated antibody or antibody fragment of claim 1, wherein the antibody or
antibody fragment comprises a variable heavy domain that comprises’complementarity-
determining region (CDR) residues SEQ ID NO:2, SEQ ID NO:3 a/nd SEQ ID NO:4, and a
variable light domain that comprises complementarity-determiming region (CDR) residues SEQ
ID NO:6, SEQ ID NO:7, and SEQ ID NO:8.

12. The isolated antibody or antibody fragmenf of claim 1, wherein the antibody or
antibody fragment comprises a variable heavy domain/that comprises complementarity-
determining region (CDR) residues SEQ ID NO: 10g]/3(Q ID NO:11, and SEQ ID NO:12, and a
variable light domain that comprises complemeuéity-determining region (CDR) residues SEQ
ID NO:14, SEQ ID NO:135, and SEQ ID NO:16.

13.  The isolated antibody or antibody fragment of claim 1, wherein the antibody or
eavy domain that compﬁses'complementarity-
determining region (CDR) residues SEQ ID NO:18, SEQ ID NO:19, and SEQ ID NO:20, and a
variable light domain that comprjes complementarity-determining region (CDR) residues SEQ
ID NO:22, SEQ ID NO:23, and SEQ ID NO:24.

14.  The isolate

antibody fragment comprises a variabl

ntibody or antibody fragment of claim 1, wherein the antibody or

antibody fragment comprises a variable heavy domain that comprises complementarity-
R) residues SEQ ID NO:26, SEQ ID NO:27, and SEQ ID NO:28, and a
variable light domgin that comprises complementarity-determining region (CDR) residues SEQ

ID NO:30, SEQ/ID NO:31, and SEQ ID NO:32.

determining region (

15. / The isolated antibody or antibody fragment of claim 1, wherein the antibody or

antibody ffagment comprises a variable heavy domain that comprises complementarity-
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determining region (CDR) residues SEQ ID NO:34, SEQ ID NO:35, and SEQ ID NO:36, and a
variable light domain that comprises complementarity-determining region (CDR) residues SE
ID NO:38, SEQ ID NO:39, and SEQ ID NO:40.

16.  The isolated antibody or antibody fragment of claim 1, wherein the antibody or
antibody fragment comprises a variable heavy domain that comprises complementarity-
determining region (CDR) residues SEQ ID NO:50, SEQ ID NO:51, and SEQ ID NO:52, and a
variable light domain that comprises complementarity-determining region (CDl}Zfresidues SEQ
ID NO:54, SEQ ID NO:55, and SEQ ID NO:56. /

17.  The isolated antibody or antibody fragment of claim 1, whefein the antibody or
antibody fragment comprises a variable heavy domain that comprises /c mplementarity-
determining region (CDR) residues SEQ ID NO:58, SEQ ID NO:59/and SEQ ID NO:60, and a
variable light domain that comprises complementarity-determining region (CDR) residues SEQ

ID NO:62, SEQ ID NO:63, and SEQ ID NO:64.
18.  The isolated antibody or antibody fragment

claim 1, wherein the antibody or
antibody fragment comprises a variable heavy domain thét comprises complementarity-
determining region (CDR) residues SEQ ID NO:42, SEQ ID NO:43, and SEQ ID NQ:44, and a
variable light domain that comprises complementayity-determining region (CDR) residues SEQ
1D NO:46, SEQ 1D NO:47, and SEQ ID NO:48
19.  The isolated antibody or antibddy fragment of claim 1, wherein the antibody or
antibody fragment comprises a variable hgdvy domain that comprises complementarity-
determining region (CDR) residucs SE; ID NO:92 or 153, SEQ ID NO:93 or 154, and SEQ ID
NO:94 or 155, and a variable light Jomain that comprises complementarity-determining region
(CDR) residues SEQ ID NO:96 of 156, SEQ ID NO:97 or 157, and SEQ ID NO:98 or 158.

20.  The isolated aptibody or antibody fragment of claim 1, wherein the antibody or

 antibody fragment comprisés a variable heavy domain that comprises complementarity-
determining region (CDK) residues SEQ ID NO:100, SEQ ID NO:101, and SEQ ID NO:102,
and a variable light dgmain that comprises complementarity-determining region (CDR) residues
SEQ ID NO:104, $EQ ID NO:103, and SEQ ID NO:106.

21 e isolated antibody or antibody fragment of claim 1, wherein the antibody or

antibody fragiment comprises a variable heavy domain that comprises complementarity-

determinirig region (CDR) residues SEQ ID NO:108, SEQ ID NO:109, and SEQ ID NO:110,

/
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and a variable light domain that comprises complementarity-determining region
(CDR) residues SEQ ID NO:112, SEQ ID NO:113, and SEQ ID NO:114.
22. The isolated antibody or antibody fragment of claim 1, wherein the antibo

or antibody fragment comprises a variable heavy domain that comprises
complementarity-determining region (CDR) residues SEQ ID NO:116, SEQ ID

NO:122.

23. The isolated antibody or antibody fragment of claim 1, whe;;é{n the antibody
or antibody fragment comprises a variable heavy domain that comprjés
complementarity-determining region (CDR) residues SEQ ID NO'1/24, SEQ ID NO:125,
and SEQ ID NO:126, and a variable light domain that compriseg’ complementarity-
determining region (CDR) residues SEQ ID NO:128, SEQ ID/I/\IO: 129, and SEQ ID
NO:130. /

24. The isolated antibody or antibody fragment of claim 1, wherein the antibody
or antibody fragment comprises a variable heavy domgdin that comprises
complementarity-determining region (CDR) residugs SEQ ID NO:132, SEQ ID NO:133,
and SEQ ID NO:134, and a variable light domairy'that comprises complementarity-
determining region (CDR) residues SEQ ID%:I%, SEQ ID NO:137, and SEQ ID
NO:138.

25. The antibody or antibody fra
antibody fragment further comprises

ent of claim 1, wherein the antibody or

agent selected from the group consisting of: an
immunoadhesion molecule, an imagiftg agent, and a therapeutic agent.

26. The antibody or antibody fragment of claim 25, wherein the imaging agent is

mixture or derivative thereof of claim 1.
29.U

manufacturg of a medicament for treating, preventing, modulating, or attenuating a

of a therapeutically effective amount of the antibody of claim 1, in the

disease of disorder associated with neurite degeneration.
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30.  The use of claim 29, wherein the neurite degenerative disorder is selected
from the group consisting of multiple sclerosis, Parkinson’s disease, Alzheimer’s disease,
Tay-Sachs disease, Niemann-Pick disease, Gaucher’s disease, Hurler's syndrome,
Huntington’s disease, amyotrophic lateral sclerosis, idiopathic inflammatory
demyelinating diseases, vitamin B12 deficiency, central pontine myelinolysis, tab
dorsalis, transverse myelitis, Devic's disease, progressive multifocal
leukoencephalopathy, optic neuritis, traumatic injury to the CNS, , an ischemit cerebral
stroke, glaucoma, diabetic retinopathy, age-dependent macular degeneratiof, and a
leukodystrophy. ,

31. A method for determining whether a subject has a neu/v%e degenerative
disorder, comprising /

(a) measuring the level of RGMa in a sample from the subject; and

(b) comparing the level of RGMa in the samdple with a normal control,
wherein an altered level of RGMa indicates that the subject /Kas a neurite degenerative
disorder.

32. The method of claim 31, wherein an increased level of RGMa as
compared to the normal control, indicates that the sybject has neurite degenerative

disorder.

33.  The method of claim 31, wherein the sample is selected from the group
consiéting of a blood sample, a cerebrospinal/fluid sample, and a serum sample.

34, The method of claim 31, wherein step (a) is an immunoassay.

35.  The method of claim 35
immunosorbent assay (ELISA).

36. The method of claim 35, wherein the ELISA is a sandwich ELISA.

37.  The1solated antibody or antibody fragment of claim 1, wherein the

Z:innprises SEQ ID NOs:1-7 and 67.

38.  Theisolated/antibody or antibody fragment of claim 1, wherein the
antibody or antibody fragment comprises SEQ ID NOs:1-7 and 68.

39. The 1solated antibody or antibody fragment of claim 1, wherein the
antibody or antibody fragment comprises SEQ ID NOs:1-7 and 69.

40. The 1solated antibody or antibody fragment of claim 1, wherein the
antibody or antibody fragment comprises SEQ ID NOs:1-7 and 70.

41. / The isolated antibody or antibody fragment of claim 1, wherein the
antibody ﬁémtibody fragment comprises SEQ ID NOs:1-7 and 71.
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42.  The isolated antibody or antibody fragment of claim 1, wherein the antibody or
antibody fragment comprises SEQ 1D NOs:1-7 and 72.

43.  The isolated antibody or antibody fragment of claim 1, wherein the antibody o
antibody fragment comprises SEQ ID NOs:1-7 and 73.

44.  The isolated antibody of any one of claims 37-43, wherein the isolated antibody
binds to the RGMa epitope PCKILKCNSEFWSATSGSHAPAS (hRGMa 47-69) (3EQ ID
NO:79).

45.  Anisolated antibody or antibody fragment thereof which bind, o Repulsive
Guidance Molecule a (“RGMa”), wherein the antibody or antibody ﬁagmyﬁomprises a
variable heavy domain that comprises three complementarity-determin/i,ri{g regions (CDR)

corresponding to the following formulas, respectively: /

Xaal — Xaa2 — Xaa3 — Xaad4 — Xaa5 (Formula 1 — CDR-H1), wherein Xaal is an amino acid
selected from the group consisting of S, D, E, N, G, and T; Xaa2 is an amino acid selected from
the group consisting of H, Y, L, S, and Q; Xaa3 is an amijno acid selected from the group
consisting of G, D, A, T, and Y; Xaa4 is an amino aci¢selected from the group consisting of I,
M, and W; and Xaa5 is an amino acid sequence froph the group consisting of S, N, H, A, T, and

Q;

Xaal —~ Xaa2 — Xaa3 — Xaad — Xaa5 — Xagh — Xaa7 — Xaa8 — Xaa9 — Xaal0 - Xaall ~ Xaal2 —
Xaal3 —Xaald — Xaal5 — Xaal6 — (X¢4), (Formula 2 - CDR-H2), wherein n is 0 or 1, and
wherein Xaal is an amino acid selegted from the group consisting of Y, V, A, G, L, G, S, and N;
Xaa2 is an amino acid selected frgm the group consisting of I, M, and F; Xaa3 is an amino acid
selected from the group consisting of S, N, D, F, and Y; Xaa4 is an amino acid selected from the
group consisting of P, Y, G
consisting of Y, N, D, E

, H, A, and S; Xaa5 is an amino acid selected from the group

, K, G, and T; Xaab is an amino acid selected from the group
consisting of S, G, D,
S,LE,N,and R;
Y; Xaa9is an %/ ino acid selected from the group consisting of T, K, G, N, I, and Y; Xaal0 is an
amino ac;ﬁfected from the group consisting of N, G, Y, T, and K; Xaall is an amino acid

, and N; Xaa7 is an amino acid selected from the group consisting of G,

4a8 is an amino acid selected from the group consisting of N, L, R, S, T, and

selected frdm the group consisting of Y, F, N, and H; Xaal2 is an amino acid selected from the

149




WO 2013/112922 PCT/US2013/023277

group consisting of A, T, V, P, L, and S; Xaal3 is an amino acid selected from the group
consisting of Q, D, P, and S; Xaal4 is an amino acid selected from the group consisting of K

» 5

N, and L; Xaal5 is an amino acid selected from the group consisting of L, F, V, K, and R; X4al6
is an amino acid selected from the group consisting of Q, K, R, and S; and Xaal7 is a gl

and

Xaal - Xaa2 — Xaa3 ~ Xaa4 ~ Xaa5 — Xaab — (Xaa), (Formula 3 — CDR-H3), whereinn is 0 -
11, and / /

wherein Xaal is an amino acid selected from the group consisting of V, S /é, N,L,D, Q,and A;
Xaa2 is an amino acid selected from the group consisting of G, T, R, \;/L, I, D, and S; Xaa3 is
an amino acid selected from the group consisting of S, V, D, G, F, Y{/ P, M, C, L, and A; Xaad is
an amino acid selected from the group consisting of G, L, Y, N, B K, A, and F;, Xaa5 is an
amino acid selected from the group consisting of P, S, Y, A, y/G, T, E, and W; Xaa6 is an

amino acid selected from the group consisting of Y, V, S, L/D, G, H, and P; Xaa7 is an amino

acid selected from the group consisting of Tyr, Asp, Gly,Ser, Phe, Leu, and Cys; Xaa8 is an

amino acid selected from the group consisting of Tyr, Lys, Asp, Ala, and Gln; Xaa9 is an amino
acid selected from the group consisting of Met, Gly/ Phe, Leu, Ser, Thr, Pro, and Tyr; Xaal0 is
an amino acid selected from the group consisting’ of Asp, Gly, Tyr, Ser, Leu, His, and Phe;
Xaall is an amino acid selected from the grodp consisting of Val, Tyr, Leu, His, Gly, Trp, and
Asp; Xaal2 is an amino acid selected frony'the group consisting of Tyr and Phe; Xaal3 is an.
amino acid selected from the group congisting of Tyr, Gly, and Asp; Xaal4 is an amino acid
selected from the group consisting of Ala, Leu, Pro, and Tyr; Xaal5 is an amino acid selected
from the group consisting of Me}/ieu, and Phe; Xaal6 is an amino acid selected from the group
consisting of Asp and Gly; and’Xaal7 is an amino acid selected from the group consisting of an

Val, Asp, and Tyr,

46.  Anisolated antibody or antibody fragment thereof which binds to Repulsive
Guidance Molecule a (“RGMa”), wherein the antibody or antibody fragment comprises a
variable light domagin that comprises three complementarity-determining regions (CDR)

corresponding tg'the following formulas, respectively:
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Xaal —Xaa2 — Xaa3 — Xaad4 — Xaa5 — Xaab — Xaa7 — Xaa8 — Xaa9 — Xaal0 — Xaall — (Xaa),
(Formula 1 ~CDR-L1), wherein n is 0-3, and
wherein Xaal is an amino acid selected from the group consisting of T, S, R, G, and Q; X#42 is
an amino acid selected from the group consisting of G, L, and A; Xaa3 is an amino acid/selected
from the group consisting of T, D, S, N and A; Xaa4 is an amino acid selected from the group
consisting of S, K, G, Q, N, and E; Xaa5 is an amino acid sequence from the groyp consisting of
S,L, G,1,D, and P; Xaa6 is an amino acid selected from the group consisting/éf S, G, N, H, and
1; Xaa7 is an amino acid selected from the group consisting of V, D, L, S, G éﬁd H; Xaaf is an
amino acid selected from the group consisting of G, K, A, S, I, N, T, and/D; Xaa9 is an amino
acid selected from the group consisting of D, Y, A, C, S, and F; Xaal 9{3 an amino acid selected
from the group consisting of S, A, G, L, V, and N; Xaall is an amijnio acid selected from the

group consisting of I, C, Y, H, R, N, and S; Xaal2 is an amino aéid selected from the group

consisting of Tyr, Gly, Ala, and Val; Xaal3 is an amino acid gelected from the group consisting

of Val, and Asn; and Xaal4 is an amino acid selected fro

the group consisting of Ser and His;

Xaal —Xaa2 — Xaa3 — Xaa4 — Xaa5 — Xaab — Xaa7 / (Xaa), (Formula2 — CDR-L2), wherein n
is 0-4, and wherein Xaal is an amino acid selected/from the group consisting of D, Q, G, V, Y, S
and E; Xaa2 is an amino acid selected from the/group consisting of V, D, N, and A; Xaa3 is an

amino acid selected from the group consisting of T, S, Y, N, and K; Xaa4 is an amino acid

selected from the group consisting of K, X, D, Q and T; Xaa5 is an amino acid selected from the
group consisting of R, G, S, and L; Xa46 is an amino acid selected from the group consisting of
P, S, 1, and E; Xaa7 is an amino acid selected from the group consisting of S, H, I, and T; Xaa8 is

Asn; Xaa9 is Lys; and Xaal0 is Gly; Xaall is Asp; and

Xaal —Xaa2 — Xaa3 — Xagh - Xaa5 — Xaab — Xaa7 — Xaa8 — Xaa9 ~ (Xaa), (Formula 3 — CDR-
L.3), wherein n is 0-2, and

wherein Xaal is an agfiino acid selected from the group consisting of C, Q, H, F, H, L, V,L K, Y,
and A; Xaa2 is an dmino acid selected from the group consisting of S, A, T, Q, and V; Xaa3 is an
amino acid sel; ted from the group consisting of Y, W, and S; Xaa4 is an amino acid selected
from the ?{p consisting of A, D, G, S, H and Y; Xaa$5 is an amino acid selected from the group

consisting’of G, S, N, P, D, V, and T; Xaa6 is an amino acid selected from the group consisting
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of L T,S,G, L, Fand Y; Xaa7 is an amino acid selected from the group consistingof D, T, L, 1,
P, and S; Xaa8 is an amino acid selected from the group consisting of T, G,R, Y, D, N, W, L, E
and P; Xaa9 is an amino acid selected from the group consisting of L, V, G, T, and H; Xaal
an amino acid selected from the group consisting of Val, Tyr, and His; Xaall is Leu or V4L
47.  Anisolated antibody or antibody fragment thereof which binds to Repulsive
Guidance Molecule a (“RGMa”), wherein the antibody or antibody fragment comprises a

variable heavy domain that comprises three complementarity-determining region$ (CDR-H1, H2,

and H3) corresponding to the following formulas, respectively: /";
‘ 7
/
Xaal — Xaa2 — Xaa3 — Xaad — Xaa5 (Formula 1 — CDR-H1), wherein /}/(Kal is an amino acid
selected from the group consisting of S, D, E, N, G, and T; XaaZ2 is zyf amino acid selected from
the group consisting of H, Y, L, S, and Q; Xaa3 is an amino acid gélected from the group
consisting of G, D, A, T, and Y; Xaa4 is an amino acid sele}cy‘? from the group consisting of I,

M, and W; and Xaa$ is an amino acid sequence from the gr

/

Xaal - Xaa2 — Xaa3 — Xaa4 — Xaa5 — Xaa6 ~ Xaa}/— Xaa8 — Xaa9 — Xaal(0 — Xaall —Xaal2 -
Xaal3 ~Xaald — Xaal5 - Xaal6 — (Xaa), (Forpula 2 — CDR-H2), whereinn is 0 or 1, and

wherein Xaal is an amino acid selected from,the group consisting of Y, V, A, G, L, G, S, and N;

p consisting of S, N, H, A, T, and

Xaa?2 is an amino acid selected from the

oup consisting of I, M, and F; Xaa3 is an amino acid
selected from the group consisting of §

group consisting of P, Y, G, W, H, %

, D, F, and Y; Xaad is an amino acid selected from the
, and S; Xaa5 is an amino acid sclected from the group
consisting of Y, N, D, E, S, K, G/and T; Xaa6 is an amino acid selected from the group
consisting of S, G, D, T, and I¥; Xaa7 is an amino acid selected from the group consisting of G,
S, I E, N, and R; Xaa8 is apf amino acid selected from the group consisting of N, L, R, S, T, and
Y; Xaa9 is an amino acid selected from the group consisting of T, K, G, N, I, and Y; Xaal0 is an

amino acid selected fyom the group consisting of N, G, Y, T, and K; Xaall is an amino acid

selected from the gfoup consisting of Y, F, N, and H; XaalZ2 is an amino acid selected from the
group consisting’of A, T, V, P, L, and S; Xaal3 is an amino acid selected from the group

consisting ofQ, D, P, and S; Xaal4 is an amino acid selected from the group consisting of K, S,
N, and L; Xaal5 is an amino acid selected from the group consisting of L, F, V, K, and R; Xaal6
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is an amino acid selected from the group consisting of Q, K, R, and S; and Xaal7 is a glycine;

and

Xaal —Xaa2 — Xaa3 — Xaad - Xaa5 — Xaa6 — (Xaa), (Formula 3 — CDR-H3), wherein
11, and
wherein Xaal is an amino acid selected from the group consisting of V, S, E, N, L
Xaa?2 is an amino acid selected from the group consisting of G, T, R, Y, L, 1, D,/and S; Xaa3 is
an amino acid selected from the group consisting of S, V, D, G,F, Y, P, M, "L, and A; Xaad is
an amino acid selected from the group consisting of G, L, Y, N, E, K, A, ahd F; Xaa5 is an
amino acid selected from the group consisting of P, S, Y, A, V, G, T, ;,/and W; Xaab is an
amino acid selected from the group consisting of Y, V, S, L, D, ffﬂ and P; Xaa7 is an amino
acid selected from the group consisting of Tyr, Asp, Gly, Ser, P/ , Leu, and Cys; Xaa8 is an
amino acid selected from the group consisting of Tyr, Lys, Asp, Ala, and Gln; Xaa9 is an amino
acid selected from the group consisting of Met, Glu, Phe, LA&W, Thr, Pro, and Tyr; Xaal0 is
an amino acid selected from the group consisting of Asp/Gly, Tyr, Ser, Leu, His, and Phe;
Xaall is an amino acid selected from the group consigting of Val, Tyr, Leu, His, Gly, Trp, and
Asp; Xaal2 is an amino acid selected from the g?é consisting of Tyr and Phe; Xaal3 is an

T

amino acid selected from the group consisting yr, Gly, and Asp; Xaal4 is an amino acid

selected from the group consisting of Ala, Let, Pro, and Tyr; Xaal5 is an amino acid selected

from the group consisting of Met, Leu, and Phe; Xaal6 is an amino acid selected from the group
consisting of Asp and Gly; and Xaal7 16 an amino acid sélected from the group consisting of an
Val, Asp, and Tyr; and
wherein the antibody or antibody/fragment also comprises a variable light domain that comprises
three complementarity—deter?ining regions (CDR-L1, L2, and L3) corresponding to the

following formulas, respectively:

Xaal —Xaa2 — Xaa3 # Xaa4 — Xaal — Xaab — Xaa7 — Xaa8 — Xaa9 — Xaal0 — Xaall — (Xaa),
(Formula 1 —CDRJL1), wherein n is 0-3, and

wherein Xaal i/s/an amino acid selected from the group consisting of T, S, R, G, and Q; Xaa2 is
an amin;a?ia/selected from the group consisting of G, L, and A; Xaa3 is an amino acid selected

from the gfoup consisting of T, D, S, N and A; Xaa4 is an amino acid selected from the group
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consisting of S, K, G, Q, N, and E; Xaa5 is an amino acid sequence from the group consisting of
S,L, G, 1, D, and P; Xaa6 is an amino acid selected from the group consisting of S, G, N, H,
I; Xaa7 is an amino acid selected from the group consisting of V, D, I, S, G and H; Xaa8 is 4n
amino acid selected from the group consisting of G, K, A, S, I, N, T, and D; Xaa9 is an gfnino
acid selected from the group consisting of D, Y, A, C, S, and F; Xaal0 is an amino acid selected
from the group consisting of S, A, G, L, V, and N; Xaall is an amino acid selecteyléom the
group consisting of 1, C, Y, H, R, N, and S; Xaal2 is an amino acid selected from the group
consisting of Tyr, Gly, Ala, and Val; Xaal3 is an amino acid selected from the group consisting
of Val, and Asn; and Xaal4 is an amino acid selected from the group c?v sting of Ser and His;
Xaal — Xaa2 — Xaa3 ~ Xaa4 — Xaa5 — Xaa6 — Xaa7 — (Xaa), (Fom)zﬁ{a 2 — CDR-L2), wherein n
is 0-4, and wherein Xaal is an amino acid selected from the gro /consisting of D,Q,G,V,Y, 8
and E; Xaa2 is an amino acid selected from the group consistigg of V, D, N, and A; Xaa3 is an
amino acid selected from the group consisting of T, S, Y,y, and K; Xaa4 is an amino acid

selected from the group consisting of K, N, D, Q and T; Xaa5 is an amino acid selected from the

group consisting of R, G, S, and L; Xaa6 is an amino 4cid selected from the group consisting of
P, S, 1, and E; Xaa7 is an amino acid selected fro

Asn; Xaa9 is Lys; and Xaal0 is Gly, Xaall is

he group consisting of S, H, I, and T; Xaa8 is

Xaal —Xaa2 — Xaa3 — Xaa4 — Xaa5 — Xad6 — Xaa7 — Xaa8 — Xaa9 — (Xaa), (Formula 3 ~ CDR-
L3), wherein n is 0-2, and |
wherein Xaal is an amino acid selepted from the group consisting of C, Q, H,F, H, L, V, LK, Y,
and A; Xaa2 is an amino acid selécted from the group consisting of S, A, T, Q, and V; Xaa3 is an
amino acid selected from the/group consisting of Y, W, and S; Xaa4 is an amino acid selected

from the group consisting
consisting of G, S, N, P
of L T,S,G,L,Fan
P, and S; Xaa8 is
and P; Xaa9is 5

A, D, G, S, Hand Y; Xaa5 is an amino acid selected from the group

, V, and T; Xaa6 is an amino acid selected from the group consisting
’; Xaa7 is an amino acid selected from the group consisting of D, T, L, I,
amino acid selected from the group consisting of T, G,R, Y, D, N, W, L, F
amino acid selected from the group consisting of L, V, G, T, and H; Xaal0 is
an amino éc/i,ef selected from the group consisting of Val, Tyr, and His; Xaall is Leu or Val.
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Claims

1. An isolated antibody or antibody fragment thereof which binds to Repulsive Guidance
Molecule a (“RGMa”), wherein the antibody or antibody fragment compzises a heavy chain variable
region comprising a complementarity determining region (CDR)1 comprising the amino acid
sequence of SEQ ID NO:2, a CDR2 comprising the amino acid sequence of SEQ ID NO:3, and a
CDR3 comprtising the amino acid sequence of SEQ ID NO:4, and a light chain variable region
comprising a CDR1 comprising the amino acid sequence of SEQ ID NO:6, a CDR2 comprising the
amino acid sequence of SEQ ID NO:7, and a CDR3 comprising the amino acid sequence of SEQ
ID NO:73.

2. The isolated antibody or antibody fragment of claim 1, wherein the antibody or antibody
fragment is selected from the group consisting of a human antibody, an immunoglobulin molecule, a
disulfide linked Fv, a monoclonal antibody, an affinity matured antibody, a scFv, a chimeric
antibody, a single domain antibody, a CDR-grafted antibody, a diabody, a humanized antibody, a
multispecific antibody, a Fab, a dual specific antibody, a DVD, a Fab’, a bispecific antibody, a
F(ab’)2, and a Fv.

3. The isolated antibody or antibody fragment of claim 1 or claim 2, wherein the antibody or

antibody fragment is human.

4. The isolated antibody or antibody fragment of any one of claims 1-3, wherein the antibody
or antibody fragment comprises a heavy chain immunoglobulin constant domain selected from the
group consisting of a human IgM constant domain, a human IgG4 constant domain, a human IgG1
constant domain, a human IgE constant domain, a human IgG2 constant domain, a human 12G3

constant domain, and a human IgA constant domain.

5. The isolated antibody or antibody fragment of claim 4, wherein the human IgG1 constant

domain comprises the amino acid sequence of SEQ ID NO: 140, 141, 142, or 143,

6. The isolated antibody or antibody fragment of claim 4, wherein the human 1gGG1 constant

domain comprises the amino acid sequence of SEQ ID NO: 143.
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7. The isolated antibody or antibody fragment of claim 6, wherein the antibody ot antibody
fragment comprises a light chain amino acid sequence as set forth in SEQ ID NO: 146 and a

variable heavy chain amino acid sequence as set forth in SEQ ID NO: 147.

8. The antibody or antibody fragment of any one of claims 1-7, wherein the antibody or
antibody fragment further comprises an agent selected from the group consisting of: an
immunoadhesion molecule, an imaging agent, and a therapeutic agent, wherein
(a) the imaging agent is selected from the group consisting of a radiolabel, an enzyme, a
fluorescent label, a luminescent label, a bioluminescent label, a magnetic label, and biotin, and
(b) the radiolabel is selected from the group consisting of 3H, 14C, 35S, 90Y, 99T¢c, 1111n,
1251, 1311, 177Lu, 166Ho, and 153S5m.

9. A pharmaceutical composition comprising the antibody, antibody fragment, mixture or

detivative thereof of any one of claims 1-8.

10. Use of the antibody or antibody fragment of any one of claims 1-8 in the manufacture of 2
medicament for the treatment, prevention, modulation, or attenuation of a disease or disorder

associated with neurite degeneration.

11. The use of claim 10, wherein the disease or disorder associated with neutite degeneration is
selected from the group consisting of multiple sclerosis, Patrkinson’s disease, Alzheimer’s disease,
Tay-Sachs disease, Niemann-Pick disease, Gaucher’s disease, Hutler's syndrome, Huntington’s
disease, amyotrophic lateral sclerosis, idiopathic inflammatory demyelinating diseases, vitamin B12
deficiency, central pontine myelinolysis, tabes dorsalis, transverse myelitis, Devic's disease,
progressive multifocal leukoencephalopathy, optic neutitis, traumatic injury to the CNS, , an

ischemic cerebral stroke, glaucoma, diabetic retinopathy, age-dependent macular degeneration, and a

leukodystrophy.
12. A method for determining whether a subject has a neurite degenerative disorder, comprising
(2) measuring the level of RGMa in a sample isolated from the subject, whetein the level

of RGMa in the sample is determined using the antibody ot antibody fragment of

any one of claims 1-8; and
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(b) comparing the level of RGMa in the sample with a normal control,

wherein an altered level of RGMa indicates that the subject has a neurite degenerative disorde.

13, The method of claim 12, wherein an increased level of RGMa as compared to the normal

control indicates that the subject has neurite degenerative disorder.

14. The method of claim 12 or claim 13, wherein the sample is selected from the group

consisting of a blood sample, a cerebrospinal fluid sample, and a serum sample.

15. The method of any one of claims 12-14, wherein step (a) is an immunoassay.

137



