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WO 2004/ 052922 PCT/ GB2003/ 005323 Central Nervous
System Damage The invention relates to materials and
met hods useful in the treatnent of, or in the

devel opment of treatnents for, CNS 5 damage, e.qg.
spinal cord injury or stroke. Background Most tissues
in the body, such as skin, liver and peripheral 10
n&¥QW045H%e a remarkable ability to repair rlweBeismwEs?s
after injury. By contrast, the central nervous system
(CNS) including ddae-Bf aiddvend dieepPbiidlgecord - has
little innate capacity T10Or repair. VW§%Laxona
connections are danaged in the adult brain or spina
camd, ihhey ishowepstaxtbemiaridbs ld1d hethadd luskyYul Gn the

regenerate, .even th h ,axqQns_can w _and regenerate
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pelempber ad . nesybusl spstiemjvkEgctorsedolkat account for

the inability of CNS axons to regenerate can be

grouped in two categories: intrinsic properties of
Clechet?wns t hat 20 may nmake t hem i ncapabl e of
regeneration; and extrinsic factors in the CNS

envi ronment that are inhibitory to axonal el ongation.
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PCT/ GB2003/,005323,.. These results show that failure to
SHenEraa 1Py 6 ?

r Bgnb? thﬁJPéfgﬁ to regenerate can be grouped }n
two categories; intrinsic properties of CNS neurons that

may make them incapable of regeneraticon; and extrinsic
factors in the CN$ envircnment that are inhibitory to axonal

elongation.

The idea that factors in the CNS environment can prevent
regeneration dates back to the early 20 century. Ramon y
Cajal observed that the inability of adult CNS neurcns to
extend axonal processes could be overcome by giving them the
permissive environment of a peripheral nerve. Then, about
20 years ago, David and Aguayo showed that retinal neurons
could form long pxojections in peripheral nerve grafts.
Later, Schwab discovered that dorsal root gangllon neurons
in culture extend theilr axons across Schwann cells but avoid
oligedendrocytes and the fatty myelin sheath (Schwab et al
1993) . - -




an intrinsic deficit of CNS neurons, and inhibitory
factors in the CNS environnent also play an inportant
role. These 5 inhibitory factors are mainly located in
the glial scar that forns at the region of injury and
by the nyelin that ensheaths axons in the white
matter tracks. Followng CNS injury, the central area
ofwhmwevwsans is 10 infiltrated by glia and Btines2003/005323
non-neuronal cells, and a fibrous scar fornms. Axons
do not extend through the scar and their growh
appears to be inhibited by it. Ml ecular conponents
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(reviewed by Erickson, 1993; Chiquet- Ehrismann et

al ., 1994; Pesheva et al., 2000; 2001). TNNR 25 is the
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C-termnus TNNRis related to the 30 beta- and
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in some neurons and interneurons in the spinal cord,
retina, cerebellum and hi ppocanpus (Fuss et al.
19§ﬁ__1993) TN-R co-localizes with other glial-
derived nol ecules (i.e. myelin-associated glycoprotein

OangNék has been implicated in a variety of cell-matrix

.25

30

interactions involved in the molecular controel of axon
guidance and neural cell migration during development and
regeneration of CNS (reviewed by Erickson, 1993; Chiquet-
Ehrismann et al., 1994; Pesheva et =2l., 2000; 2001). TN-R
is the smallest member of the tenascin family and is
composed of four structural motifs: a cysteine-rich segment
at the N-terminus is followed by 4.5 EGF-like repeats. This
.region is followed by 9 consecutive fibronectin type III-
like domains and at the C-terminus TN—-R is related to the

bata~ and- gamma-chains of fibrinogen.

TN-R is expressed predominantly by oligodendrocytes during
the onset and early phases of myelin formation, and remains

expressed by some cligodendrocytes in the adult. TN-R is



5 phosphacan-rel ated nol ecul e) at high density in the
nodes of Ranvier of CNS nyelinated axons (X ao et

al ., 1997: Yang et al, 1999). TNNR can inhibit or
pronote neurite outgrowth, depending on 10 the
neuronal cell type and the environnment in which it is
presented. When TN-R was offered, acting as a sharp
swhstonads®zpboundary, dorsal root ganglion ( DR&Yer2003/005323
cerebel lum and retinal ganglion neuron growh cones
avoi ded growi ng on these nol ecul es, but were, not
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rate than on laminin alone.

20
Using several monoclonal antibodies binding to distinct
epitopes on the tenascin molecule, epidermal growth factox-
like (EGF-L} repeats and fibronectin type III homologous
repeats 4-5 were identified to be responsible for growth

25 cone repulsion.

In vitro, outgrowth of embryonic and adult retinal ganglion
cell axons from mouse retinal explants is significantly
reduced on homogeneous substrates of tenascin-R or a

30 bacterially expressed tenascin-R fragment comprising the
EGF-L domain. When both molecules are presented, acting as
a sharp substrate boundary, regrowing adult axons do not
cross into the territory containing tenascin-R or EGF-L.

All in vitro experiments were done in the presence of
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5 like repeats), FN (fibronectin) 1-2, FN3-5 and FG
(fibrinogen) donmains of TNNR, and EG-L prevents
neurite outgrowh of hippocanpal neurons. TN-R al so

i nduces axonal defasciculation in vitro through 10
the EGF-L domain (Taylor et al., 1993; Xi ao et al.
1996, 1997, 1998; Becker et al, 1999; Becker et al,
2000yd/0P22er 3- acet yl pyri di ne-i nduced | esi ORCTHEB20(3405323
ol i vocerebellar systemof the adult rat, the density

of cells containing TN. 15 R t.rapscri _incr.eased
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regeneration in vivo. Tenascin-R is a nenber of the

tenascin famly, which play inportant roles in cel
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ol i godendrocytes in the adult (Pesheva et. al., 19§9i1
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after a spinal cord mechanical lesion of rat, TN-R mRNA was
also upregulated (Wintergerst at al, 1997: Deckner et al,
2000) . '

These findings suggested that the continued overexpression
of TN-R in the injured CNS may contribute to the failure of

adult axonal regeneration in vivo.

Tenascin-R is a member of the tenascin family, which play
important roles in cell interactions in the developing
nervous system, such as neuronal migration, neuritogenesis,
and neuronal regeneration. Ténascin—R is expressed
predominantly by oligodendrocytes during the onset and early
phases of myelin forxmation, and remain expressed by some

oligodendrocytes in the adult (Pesheva et. al., 1889; Fuss




MAG 10 MAG is a transnenbrane protein of the

i mmunogl obulin superfam |y expressed by nyelinating
glial cells of the central and peripheral nervous
systens, where MAG represents 1 and 0.1% of the total
nyelin proteins, respectively (Heape 15 at al, 1999).
MAG i s a potent inhibitor of axonal regeneration and
akapyogdspendi ng on the age and type of neurPCTIGBWEW5323
pronot e axonal growth. MAG inhibits neurite outgrowth
of retinal uperior. .cervical ngl.i on inal, and
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axqnal _.growth cones of postnatal day 1 hi ppocanpal
nedr8AsPa eI §oape et dihe Ae NESFéneetaire pEdTR Uatc@@ inhibit

r ecorbheard tdMBGrgL6MAG) . Such col | apse was not

observed with denatured rMAG (Li et al, 1996).

Sol ubl e dMAG (a proteolytic fragnent of 30 the

extgcel | ul-ar domain of MAG which is released in
1oabundance fromnyelin and found in vivo) and chineric

MAG Fc can potently inhibit neurite outgrowh from P6

DRYARel? ohLranvhembiasei bretadnm whstis doketowinenlan VAG
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PCT/ (3B2003/ 005323 These results indicate that sol uble
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et _al,, 1997:,.,200 . 5_MAG has,t -recogpition.sites
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fi 'i'é{lr&lf',r Q& n| Qr&%@ %§01(1Jf“139:o§£h .al ’MA&Q?X}li‘bits neurite

outgrowth of retinal, superior cervical ganglion, spinal,

and hippocampal and dorsal root ganglion (DRG) neurons of

20 all postnatal ages, but can enhance neurite outgrowth of
embryonié spinal cord neurons and newborn DRG nesurons
(DeBellard at al, 1996; Turnley et al, 1998; Shen et al,
1998; Yang et al, 1999).

.25 MAG can alsco induce growth cone collapse. 60% of axonal
growth cones of postnatal day 1 hippocampal neurons
-collapsed when they encountered coated recombinant MAG
{rMAG) . Such collapse was not observed with denatured rMAG
(Li et al, 1996). Soluble dMAG (a proteolytic fragment of
30 the extracellular domain of MAG, which is released in
abundance from myelin and found in vivo) and chimeric MAG-Fc
can potently inhibit neurite outgrowth from P6 DRG neurons.
This inhibition was blocked when a MAG monoclonal antibody

was included.



10 MAG is a well characterized nmenber of the

i mmunogl obulin gene superfamly, and it exerts a
robust inhibitory effect on neurite outgrowmh from
young cerebel |l ar neurons and adult dorsal ganglion
(DRG neurons (Mikhopadhyay et al., 1994). MAGis a
nmenbrane protein with 626 am no acids. It has been 15
repedmietoRhat sol ubl e MAG whi ch consi sts @CTIGH003/005323
extracel lul ar domain, has an inhibitory effect on
neurite outgrowh (Mkerracher et. al., 1994). The
extracel lular domain of MAG consists of five Ig-Ilike
dofiegats reanttd tindd catenvnst satwd et HBAG td‘eeeﬁi:es&tmt whvo
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Nogo i s a high nol ecul ar wei ght integral nenbrane
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the 2 isofornms of Nogo; it has now been established
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20  important for the interaction between MAG and neuronal
membrane, while the other three Ig-like domains might be

involved in the inhibitory effects (Collins et al., 1997}.

 Nogo

25
Nogo is a high molecular weight integral membrane protein
that localizes to CNS myelin, but not PNS myelin., Noge has
three isoforms, named Nogo-A, -B and -C, which are generated
by alternative splicing. NI-250 and NI-35 were first

30 identified and named as the 2 isoforms of Nogo; it has now
been established that NI-250 is Nogo-A and NI-35 is Nogo-B.
Nogo is expressed by oligodendrocytes in white matter of the
CNS and is found in the inner and outer leaflets of myelin

and in the endoplasmic reticulum,
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10 GrandPre et al; Merkler et al). These findings
suggest that Nogo may be a major contributor to the
nonperm ssive nature of the CNS environment. Two
di stinct inhibitory domains of Nogo have been
identified: an 15 intracellular am no-term nal domain
(NogoN) of Nogo A and a short 66 residue region
(Wog®4/68y22| ocat ed between two hydrophobi c rdwcERS0E23
the three isofornms, Nogo-A, Nogo-B and Nogo-C (Chen
et al, 2000; GandPre et al, 2000; Fournier et al
2001; Filbin, 2003). These domains are illustrated 20
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00). Nogo is a menbrane protein with 1163
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due dr
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outgrowth (Fournier et. al., 2001). 7 WD 2004/ 052922
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in Science, Vol 297 (5584), 16 Aug 2002, p. 1132-1134.

Nogo-A is expressed by oligodendrocytes but not by Schwann
cells. It can inhibit axonal extension and collapses dorsal
root ganglion growth cones (GrandPre et. al., 2000). The
neurite outgrowth ilnhibitory activity of Nogo can be
neutralized by monoclonal antibody IN-1, which allows axonal
regeneration and functional recovery after spinal cord
“injury (Chen et. al., 2000). Nogo is a membrane protein with
1163 amino acids. The C-terminal tail contains two
hydrophobic transmembrane domains separated by a 66-residue
hydrophilic extracellular domain. This 66-residue
extracellular domain can inhibit axon outgrowth (Fourniex

et. al,, 2001).



maj or nyelin proteins as an adjunct treatnment for CNS

15 damage, and for the devel opnent of further

treatments. In a second exanpl e enbodinent, the

i MyeRi@ls2Phoposes i nmuni zi ng subjects with

i nhi bitory domai ns of major nyelin proteins}'(5;;.?(“'131291’03’""’5323
adj unct treatnent for CNS danage. 20 It nmy appear
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denyel i nating di sease. s%%ﬁﬁrggoTdJUﬁaﬁdﬁﬁﬁébF€l§Pﬁémrd
effects. Also, sone nyelin antibodi es pronote
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pr ot.el a whol e nye rot eins.
tlboéﬁﬁigg?zﬁgegnhlgi &Y ¢ qtﬁhP |Wﬁﬁ@ynp9nt¢£nnahray

bl68ﬁe¥§¥a¢ﬁ@nlnhlbltory effect of nyelin on axonal
regeneration. 8 WO 2004/052922 PCT/ GB2003/ 005323

10Ac§%m9|ng%¥e n a first aspect, there is provided a
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pept | ¥t o8ci d sequence of which consists of
an ami no acid sequence selected fromthe group

E NO. 5 GSLPHSL (SE
f%’hleos'f%PQt &rene}:g;qg%g%sei 8%d1§7nt HYePBRI S Eo [p(r[@gses
( ®iNG m?lediHIvBHﬁchétSEQtleBaBE wh thgTJTTBP%PtQJS?%(!)A%lnS of

n o PLMPR (SEQ | D NO. 7
glgaaljjg))rl1:cesgjglac??qr Rt tegte gié‘nf‘diwtdéaﬁ%ﬁﬂﬁrﬁ:mfm g¥6d

f€esarst ﬁﬂ?v@ha]dquﬁibpdeﬁttdfa&uhﬁﬁgkkﬂ%@%tments.
identified by phage display as being capable of

bindin ne or .nor 15 the neur onal growth
|€ﬁ?b|?o%§n8 TR s © ﬁ%ﬁ&f e85 cFRE cCHIVSAEOTT RECRBIRS 66
dQﬁﬁhmﬁ31ﬂ4¥3U®ﬁdCH§+dit@ﬁQﬁ@'iﬁﬁfﬂlﬁﬁryngﬁéﬁgFLbf major myelin

proteins as an adjunct treatment for CNS damage’.

It may appear impractical to immunize subjects against’
myelin antigens, as this approach may induce autoimmune
‘demyelinating disease, leading to unacceptable side effects.
Also, some myelin antibodies promote remyelination
(Rodriguez et al., 1987), which is not of benefit during
axonal regeneration. The inventor’s approach is, however,
to base ;pe vaccine on the Specific inhibitory portions of
major myelin proteins, instead of whole myelin proteins.
Antibodies raised against the inhibitory portions may block

the inhibitory effect of myelin on axonal regeneration.
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SEQ ID NO. 1 represents the sequence of 43 identical
pepti des capabl e of binding to Nogo-66, and al so the
20 sequence of 19 identical peptides capable of
bivradi ng to MAG SEQ ID NO 2 represents the sequence
of W8 2¢0diesipizcal pepti des capabl e of binding
Nogo-66. 25 SEQ ID NO 3 represents the sequltecﬁécémgcfm?én
identical peptides -capable of binding to TNR-EGFL.
SEFIPNOT1Y Frepr ddentsasprctsedhene einfp®viident acal
papifdes, eapalhéeof binding to TNR-EGFL. 30 SEQ ID
Digfn g e FRROEGHELSN e S0 Ai08259g o acid Sealende
PGELeBROD 37005828 gISED EPnNGtiBgrepy esents t he
sequenggrgosl (BEPtiAQecappbl e of  binding to TNR EGFL.
SEQ | D_NO. Q7 represents the sequence of 5 identical
pept i dBSLPESLC438B |1 §P-b2hding to MAG O these, SEQ
I D NO rdrLEre® bsen shaon by; phage binding to block the
cts of Nogo-66 and MAG on neuronal

i nhi bi ff
cel | a%%repébl n(%PéW MR- vt o assay. Simlarly, SEQID
NO 3 HiMEN®E beeh IPhoon %) bl ock the inhibitory effect

of TNR: ref erred pepti de therefore consists
ks (48] 551 8 g

of SE ;. "ano prefl'erred pepti de consists
of SEQUFDMRR). (0 KR HOsetlond aspect, there is provided
a peptide up to 60 amino 15 acids in length
conprising an anino acid sequence selected fromthe
gFBape corisdiciesgeath MAYTOPOB: ¢ SEQ e Neduddd anGBloPESLA
( S drieNOof Qeve rd ALFHRQdeELID e Bdon AQiHEh PR b
(SEQ ID.NO, 4); . HHVPHDK (SEQ I D NO, 5); YTTPPSP (Sg?
|é‘ﬁ%ﬁ [‘)’6)9?1%%&‘8 QE#EWFF‘%%Q P @ding to one or more o

the neuronal growth inhibitory molecules Nogo (specifically,

the Nogo-66 domain), MAG and TN-R (specifically, TNR-EGFL).

SEQ ID NO. 1 represents the sequence of 43 identical
peptides capable of binding to Nogo-66, and also the
- sequence of 19 identical peptides capable of binding to MAG.

SEQ ID NO. 2 represents the sequence of B identical peptides
capable of binding to Nogo-66. .

SEQ ID NO. 3 represents the sequence of 18 identical
peptides capable of binding to TNR-EGFL.

SEQ ID NO. 4 represents the seguence of 3 identical peptides
capable of binding to TNR-EGFL,

SEQ ID NO. 5 represents the sequence of 1 peptide capable of
binding to TNR-EGFL.




wherein the peptide is capable of binding to Nogo 25
(preferably Nogo-66), MAG and/or TN-R (preferably

TNR-EGFL). Preferably, the peptide is up to 50 am no
acids in length, nore preferably up to 40, up to 30,

up to 20, up to 19, up to 18, up
“IO o@ﬁgw{ig 15, up to 14, up 30 to 13, up ttgglgzh',zmﬁ%&sm

to 11, up to 10, up to 9, or up to 8 amno acids in
| esghip AlQr &f eepecsapt the womeni-sest SEQepDiddO cappble of

angth e ptide conprises SEQID NO 3. 10
% thﬂ%%z“b gﬁp%]%ezoos/ 005323 In a third aspect,
there is provided a peptide up to 60 amino acids in

| e%@{g“xﬁ%ﬂ?“ SL.OG, AL 3T E‘Qe 'qﬁxeﬁéguc%%e shaxtNhabeptides
| eas residues I dentical wth corresponding residues

5i ncaRaBlamhéiagied seqidfice sel ected fromthe group
consisting of: YLTQPQS (SEQ ID NO 1); GSLPHSL (SEQ

FPP NO. HSI PDNI (.S I D
NOORaF ookt SHIPEBRY SE YD HET SH0m i BBSRE (SEGTD £
NOb16¢k tard inQhiiR ddy éﬁEﬁ}ﬂé)oNCNo&¢~GGMmadeMﬁﬁtdmeneuronal
peptide i.s abl e of, bj n er
oS5t SRR At at e D Aep By bt R B Y g0 3
10 Pr béerbesh shepws of uﬁqekpthﬁihmeihreeem;eiiaPEdof TNR~ EGFL
prgv}%p Bhred id?ee%hgé‘éffcﬂ% abnkas! o EBSI 16D, 1,

identical wt corres ondi ng residues of SEQ I D NO
1, appthar pegdersed rpeera%scqnaéﬁrﬁc%ﬁ St R0 NO- 3.
correspondl ng residues of SEQ ID NO 20 3 are

pr ferred Prefer bly.the m ni mum nunber af. j dent
regl dues %% GaSIi’%ata( %{:&?r?h A preoaftlOle h%r,%ep?csldﬁrg Eggé% anino
15 CoaphEd tindNeAHEMIdoBiphis 110 @nObmims e qigptedesnse|sed beted

PR B, (0, P e e
YLTQPQS (SEQ ID NO. 1);
GSLPHSL ({(SEQ ID NO. 2}:
TOQLFPPQ (SEQ ID NO. 3});
20 ‘ HSIPDNI ({SEQ ID NO. 4);
HEMPHDK (SEQ ID NO. 5);
YTTPPSE {SEQ ID NO. 6):; and
QLPLMPR (SEQ ID NO. 7},
wherein the peptide is capable of binding to Nogo
25 (preferably Nogo-66), MAG and/oxr TN-R (preferably TNR-EGFL}.

Preferabiy, the peptide is up to 50 amine acids in length,

more preferably up to 40, up to 30, up to 25, up to 20, up

to 19, up to 18, up to 17, up to 16, up to 15, up to 14, up
30 to 13, up to 12, up to 11, up to 10, up to 9, oxr up to 8

amino acids in length.

A preferred peptide comprises SEQ ID NO. 1; another
preferred peptide comprises SEQ ID NO., 3.

-~
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15

20

am no acid sequence selected fromthe group consisting
of:  YLTQPQS (SEQ ID NO 1); GSLPHSL (SEQ ID NO 2);
TQLFPPQ (SEQ ID NO. 3); HSTPDNI (SEQ ID NO. 4); 11
HHVPHDK (SEQ ID NO 5); YTTPPSP (SEQ ID NO. 6); and

Qb Mofoses2EQ | D NO. 7); (b) a peptide up to @9,@5@05}905323

acids in length conprising an amno acid sequenc
sel ected fromthe group consisting of: YLTQPQS (SEQ
ID NO 1); GSLPHSL (SEQ ID NO. 2); TQLFPPQ (SEQ ID

NOLn hild3l PEMN o, SERe fHvide I D, amino
5) : 3E)Y1FT5PSP ?&Eg | %QN!C:)Q lc;pp;t)nold S cjZE"SQEQ PDI\%O

7)2Cigfet itk eemﬁleéngsalwﬁabpea@ﬁi seaderre the vRBg Rt

MAGasansl/xfs ifide R 1 d&ki8aPOP{id@obPesgRd8ly AP AQu@ST 8% an
in l.ength conprising _an am no acid sequence havi ng at

| BP0 ek PATBEN TS L PELSA AROPN R 198 Bofith Hg ting ot
resi duesrdpost Ier@rmmuoacwl, sequence YLTQPQS (SEQ ID

NO. 1)65%%3%%&!(}33 %pté e is capable of binding to

Nogo or a pep’tlde up to 60 amno acids in
| engt MEGPRI $3BQY IdnNNOan¥lvo aci d sequence havi ng at

| east s1p@Fkdyesy I19eRbl cal, With  correspondi ng
residues in an am no aci sequence selected from the

group EHREPEt (TP 0 BBLAHSL (SEQ ID NO 2); TQLFPPQ

( SEQ I@r¥esp3)sro HBl KONI6)(;SERuI D NO. 4); HHWPHDK ( SEQ
I D NOQL%)LMPR (SE%P§E E?,',D NO. 6); and

wherein the peptide is capable of binding to Nogo

(preferably Nogo-66}, MAG and/or TN-R ({preferably TNR-EGFL).

Preferred sizes of the peptide are as stated previously.
Peptides having at least 5 residues identical with
corresponding residues of SEQ ID NO. 1, or at least 5
residues identical with corresponding residues of SEQ ID NO.
3 are preferred.

s
.

Preferably the minimum number of identical reésidues is 6.

In a fourth aspect, there is provided a composition comprising

‘one or more peptides selected from the group consisting of:

(a) - a peptide, the amino. acid seguence of which consists an

amino acid sequence selected from the group consisting of:
YLTQPQS (SEQ ID NO. 1);
GSLPHSL (SEQ ID NO. 2);
TQLFPPQ (SEQ ID NO. 3);
HSTPDNI (SEQ ID NO. 4);

11




QLPLMPR. (SEQ ID NO. 7); wherein the peptide is
capabl e of binding to Nogo, MAC and/or TN-R, together
with one or nore pharnmaceutically acceptable

i ngredients. Preferably the conposition is fornul ated
for injection in vivo, preferably for direct

i njection |nto the CNS. In a fifth aspect, there is

pr SYMEERK, (SES iTde NS ffi ned above for use in a
neitog el t(seat menMNo .Suhy ussed may be in the treatnent

q§%@ [ Iy spinal cord injury and
strggi P%?a Iﬁiﬁﬁfhagspect there is provided the
(b)ys& Gﬁpﬁlﬁépﬁpdéo|591ﬁW§Q9€ﬂﬁﬁ@ﬁ gn gt hepErnbping an
amihor athe eemkieert s@fl<died mechd\ﬁmr@;]p ddéme),p@pingleof-
e gryg consi sting o a) a
pegi%g%&%tﬂghgnﬁzgagkl §equence of which consists an

anfREPHSI ($EQudR&CsePdot ed from the group consisting
of TQL¥PPOPQSEQSER NO . N@) ;1); GSLPHSL (SEQ ID NO. 2);

T SRQ.ID . 'HSI PDNI (SEQ I D NO. 4):
H%EE%@S%PDI%N 4) *YTTPPSP (SEQ ID NO. 6): and
Q BHWBBDKSREERDIRONOZ) 5)(h) a peptide up to 60 anino
acvasrPBr| €880QhIDONPY.I Si)ngama amnmi no aci d sequence

Dbﬁ%ﬁﬁ€§fq%g? E@ ﬂP conS|st|ng of :  YLTQPQS (SEQ
L NO. TQLFPPQ (SEQ I D
NO“’ hgyeinHgheDREDESHE FL§ m@pab)le HHYPHOR NGSEQ Nogwm, MAG
andpdi TNTEPPSP (SEQ ID NO. 6); and QLPLMPR (SEQ I D NO. :
7)(é) a peptide up. to 60 amino acids in length comprising

an amino gcid sequence having at least 6 residues identical
with corresponding residues in the amino acid segquence YLTQPQS
{SEQ ID NO. 1), wherein the peptide is capable of binding to
Nogo oxr MAG; and
(d) a peptide up to 60 amino acids in length comprising an
amino acid sequence having at least § r351dues identical with
corresponding residues in an amino acid sequence selected from
the group consisting of 7 .

GSLPHSL (SEQ ID NO. 2);

TOQLFPPQ (SEQ ID NO. 3);

HSIPDNI (SEQ ID NO. 4);

HHMPHDK (SEQ ID NO. S);

YTTPPSP (SEQ ID NO. 6); and

QLPLMPR. {SEQ ID NO. 7}; _

wherein the peptide is capable of binding to Nogo, MAG
and/or TN-R,

together with one or more pharmaceutically acceptable

ingredients.

‘Preferably the composition is formulated for injection in

“vivo, preferably for direct injection into the CNS.

" In a fifth aspect, there is provided a peptide as defined above

for use in a method of treatment. Such use may be in the
treatment of CNS. damage, especially spinal cord injury and

stroke.
ila




EFS

wherein the peptide is capable of binding to Nogo, MAG
and/or TN-R; and (c) a peptide-up to 60 am no acids in
| ength conprising an am no acid sequence having at

| east 5 residues identical with corresponding
residues in an am no acid sequence sel ected from the

1 S B e RO TSR TH RO By LA (k0
1ﬂliﬁﬂOp?épara&ﬂdeHBKa(ﬁéﬂ@ddﬂeN@ £6¥; tge‘fféaes@n(SEigqNs
AR e PP, e e i ding T 6B R ke
cord-iRtif@ ©Fsclosed is a nethod for treating CNS

damage, the nethod conpri si ng adm ni stering a peptide
(X thepepnidat i bhet amanpapradt sgauencresl whdiate gpnsists an

a0 d@@f@esé@uéﬂcéthDé&té&t fropeehbl eabhyy dotsisting of:

I nv for treatlng SCl or
strg’%f&?%‘g ?ré‘lf:ﬂ %Da‘éﬁ; ?gl’ng adm nistering to a
patlmP@Sbe&E@elﬁaang2hn am no acid sequence that
consygitspah HEED! BON®. 13pr 3, by direct injection

|nt 0 str ke damage in the 15 patient.
&%&%&st%lﬁé% ﬁ% peptl de of the invention

and/mmm@@rrbﬁx@@rlgeﬁ@raﬁbd model thereof, in the

desi%ﬁﬁ SP (@;ﬁ@ttﬁ ﬁ@pagg 8fgbi nding to one or nore

of t ZOvn naI rovl\\/itK i nhi bitory nol ecul es Nogo
- (pr SHEHFE 6§ and/or TN-R (preéferably

NR-_E vent e here 0
e ?‘e?u ;z.tzcg 5 B5pegLs b SEe1LagLOUCAg i

amigs, &cich SSAURNGS %%er@t% Expmpt eosgavﬁdpﬁase&fdﬁbg of:
or NUTORYS t{8EQelrafal Jrowh inhibitory nolecul es

'\bg%s(r_ﬁﬁ-ﬁJLer@.ﬁc}’ ANPGRS 662) MAG and/ or
TQLFPPQ (SEQ ID NO. 3};
HSIPDNI (SEQ ID NO. 4);
HHMPHDK (SEQ ID NO. 5);
YTTPPSP (SEQ ID NQ 6}; and

' QLPLMPR (SEQ ID NO. 7);
wherein the peptide is capable of blndlng to Nogo, MAG

and/or TN-R; and
{(c) a peptide up to 60 amino acids in length comprising an
amino acid seql;.ence having at least S5 residues identical with
corresponding residues in an amino acid sequence selected from
the group consisting of =

YLTQPQS (SEQ ID NO. 1);

GSLPHSL (SEQ ID NO. 2};

TQLFPPQ (SEQ ID NO..3):
HSIPDNI (SEQ ID NO. 4&);

HHMPHDK (SEQ ID NO. 5);

YTTPPSP (SEQ ID NO. 6}; and.

QLPLMPR (SEQ ID NO. 7); :

wherein the peptide isg capable of binding to Nego, MAG
and/or TN-R

12




TN-R (preferably TNR-EGFL), said nethod conpri sing:
(i) analyzing a peptide as defined above that is
capabl e of binding to one or nore of the neuronal
grow h 30 inhibitory nol ecul es Nogo (preferably
Nogo-66), MAG and/or TN-R (preferably TNR-EGFL) to
det[er rglne the am no acid residues essential and

i mportant SFor S theidervEey tepadeérionENSa phar macophor e;

sk OB LR B s o

nodel | 1 ng the pharnmacop
caﬁﬁ‘lva%\tfjeor}ntﬁe |€%t1r?a\h A§ PhESHroR o@t@apfa@is \dampge in

10Pr $ﬁer1&&ﬂi§e§ﬁ:ge $ﬁﬁéd’iﬁ_dfcamﬂf Orthléz Q?iré}ﬁ:llléqteﬁr&{ﬁeﬁsg aOhethod
as i of a candidate minetic to Nogo
p?g%’(ep&oﬁtlnﬁb%gi é’%) Strifgs éﬁ‘&/ Bethad goPRFEHd%ab y
TNRdYEtBﬁLS)tarmantcp @ plalaxzem a ipdenidd ihagiag Camﬁrrdabeacid
M Sedidndd@hal S GARIRL CoPTorgtich A VLLTS, B 00e LN

candi dat e M Metic s y optlmsed’ i vo
us &R FHOBWE REP s‘%@htép?f arF ot rakee dapigariisedns 0

15 m petidnti.s preferably fornmul ated together with one or
nore pharmaceutically acceptable ingredients. In an
ei ght h aspect, there is provided a bacteri ophage which
expi eskesda ibush@mps etehnpmesbifngh@f a peptide and

a r age coat protein, such that the peptid
9“5’&?@%?@% ’Ig’rg F eI PACESRTIAtRE Pt orth 8§ﬁa§ in the
wdrasean oFfiex mlmetmecqw;medeflmrﬂangletfd ek abo:v@re Thiethe -
20 pq@u‘r@ﬁafa&&&huﬁ?nﬁﬂo g:%rgn}ngf)ecuci gswén Ien eas rf Nrogg-

rrse an am no uence aVI n
i! ol UBRG | ansH P c V- %&Plxeéewielspd?ﬁﬁrﬁ@‘me& dues of an
am no 20 acid sequence sel ect ed fromthe gr oup
Si stsl ngnt%r QD%SES I D NQ, 1 GSLPHSL ( SEQ
TOING. *3 P e aNB0%y9d [a5pBRpe (Segerganing a
N®.:Lmé):1c25f RARIIRE e (SEQMAnbG. abdve, the mimetic being
Z> capable of ‘binding to one or more of the neuronal growth
inhibitory molecules Nogo (preferably Nogo-66), MAG and/or
TN-R (preferably TNR-EGFL), said method comprising:
(i) analyzing a peptide as defined above that is

capable of binding to one or more of the neuronal growth

30 inhibitory molecules Nogo (preferably Nogo-66), MAG and/or

- TN-R (preferably TNR~EGFL) to determine the amino acid
residues essential and important for the activity to define

a pharmacpphore; ‘and

12a



YTTPPSP (SEQ ID NO. 6); and Q.PLMPR (SEQ ID NO. 7).
Preferably the peptide is up to 50 amino 30 acids in

| ength, nore preferably up to 40, up to 30, up to 25,
up to 20, or up to 15 amino acids in length. Still

mowe 20qlesker ably, the peptide is 8-12 amino
| ength, more preferably 6-10. Preferably theﬁér:nﬂ%émby 5323

nunber 3 gdentlcal residues is. 5 or 6. 13 WO
2004/ 0528 Wﬁ%&?@o@%%ez@acqmoaentmtdmsagpesmq/or

thet@ees pamvidiad AiGaHiRENLDIG: ttﬂ@dbi&r t]
capabl e of binding to Nogo (prﬁ?er ably 189@ ¢ lvﬁl&é
and/or TN-R (preferably TNR-EGFL), the nethod 5

corfFeitsFalgly prhevindiing: haat ef iRhagEsAS qeété}?dodfaeexgymg

5 e3R8 X I ng,different peptides
~scr eeﬁgﬁﬁﬂhe %ag ec% opﬁé Bl G &P F‘Fﬁao a(l?irleif?’f/alﬂd Bieae— 66} ,
(

t(O AEIO mcm é"f"eﬁamq?ﬁfNnglﬁﬁ)ﬂR malahrida/ G}Etﬂv_\ﬁl' Rﬁ{av.mg
phra ﬁf, laa TNRy Bac ophages ich are
|den{; fied as berll%lg acl:ggp:)a%ﬁeé:lgf ttg# ﬁg PRl o such in

& et ﬁVleot%Fan%@ndﬂmetﬁNlR p(:@feafaeﬂaybbytlmlsed

TNRGEGEL)V,lv@ruﬁ@e @6@1&@% they (ﬂﬂtﬁ&l@%tél{[ﬁ%l ée %?tlmlsed

n d for . the ability to bloc
ﬁ"é‘%t?eco? h%reofe(fﬁg &F erogpw a%&%@rhem@t@nmeroﬁMe
(p?‘ﬁr@m&bbyldmﬁ%hépmmey;ﬁg),faileg@gI adhesion in an
vi'tro assay. Following the identification of a

pe tide (or phage that displays a peptide) that is
a)gémré edfhph okt ans . 20hehe 1snlprimvttdey &fkfa&ﬂies:lefuha@@mhlch

C
( m:@fraga@:l; Ya NQQQ § TN- pr ef er abl y
15 THR- %%}?an neu(rjonall'OtMﬁgl CO%dghegilg Ojf'er‘ ERPFHS 1A% 2
adegysTi JEpCrake neetpief ealdl yhabrind akedidavish one

ofli spI £y deh ahmase Ul LalckY o 2C t ' red| ents fo
agyri ni st rg ion in Vi vgle IO% gﬁ%ent t%é‘ég% ¢19% ¢t nglgnr sWhereln
pr ovi et 1§ me® hdd Gr-igedr ebevry for

The peptide can be up to 60 amino acids in length and

may comprise an amino acid sequence having at least four

residues identical w%th corresponding residues of an amino
20 acid sequence selectéd from the group c%nsisting of:
YLTQPQS (SEQ ID NO. 1); '
GSLPHSL (SEQ ID NO. 2);
TQLFPPQ (SEQ ID NO. 3);
HSIPDNI (SEQ ID NO, 4);
25 HHMPHDK {SEQ ID NO. 5);
YTTPPSP (SEQ ID NO. 6); and
QLPLMPR (SEQ ID NO. 7).

Preferably the peptide is up to 50 amino

30  acids iq_length, more preferably up to 40, up to 30, up to
25, up to 20, or up to 15 amino acids in length. Still more
‘breferably, the peptide is 8-12 amino acids |
in length,‘more_preferably 6-10. Preferably the minimum

humber of identical residues is. 5 or 6.

13
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20

factors that are likely to reduce the inhibitory

effect of TN-R, MAG and/or Nogo, the nethod
conprising interrogating a sequence dat abase to
identify pol ypeptides, or nucleic 30 acids that encode
potypeptsisdes, that conprise an am no acid HEAERHIER0s3
having at |least 5 residues identical with

correspondi ng residues in an am no acid sequence
selected fromthe group consisting of: YLTQPQS ( SEQ

| DN, nil)th h&pwft2O&HHﬂ%S2823r£¥33438%09§££%Hi method for

HEFPERI SEEPPER N PRI (SEer TN Nge-es).

YMP%RU(OSE@H-E N@efeyaban@NR@meRt(xSE(@thDdl\lo 7).
Tlg e is preferably a cDNA database. It may be

o Pis"& %Sabase Preferably it is a database of
sequer&‘”é@l yng b derd@rhagpanmfaldeda nelSibdvss s repperficely

Gaialkas ey Mayr ReentSeeht @dshoygh this may generate
nore false gosmlve results. In an el eventh aspect,

t her e 3°LeFPOW ddis Baﬁﬁw@haﬁe%e%rcﬁhﬁgabﬂéf-tnso bind to
f ae§®ripreiatamine Nogketq) ,t oacegdue it fe-r NpirbEéSdn1y TNR-
g6t of TN-R_MAG and/or Nogo, the method conprising
screeriing a cDNA [ibrary wth an oligonucl eotide
probewhi ch is capable of hybridising under stringent

CﬁHHHéf 88ﬁa&%#|%h§cﬂtg¥ 18en€§¥f%dsggLﬁa tE bfé1

an am no acl d sequence havi ng at reS|
ipgafovifade dereEpdAdi Rege e d ulhs |andéﬁr "%anho

a 1 reeqy omasgb@ﬁ e%f 9
a By f et ERE &sﬁgﬁlagpé%%oa%ﬁiaﬁ iy

SE NO.
1%9%@ %%“E?% 5 ReF té)e ab?‘sl%ltPDRlio‘{kSEQel BNy Ly
HHMHDK ¢ 58QdoD (P fably Nogo-66), MAG and/or TN-R

(preferably TNR-EGFL) on neuronal cell adhesion in an in

- vitro assay. Following the identification of a peptide (or

phage that displays a peptide) that is capable of blocking
the inhibitory effects of Nogo (preferably Nogo-66}, MAG

. and/or TN-R (preferabiy TNR-EGFL) on nedronal cell adhesion

.. in an in vitro assay, the peptide is preferably formulated

30

with one or more pharmaceutically acceptable ingredients for

administration in vivo.

In a tenth aspect, there is provided a method of searching for

Tactors that are likely to reduce the inhibitory effect of
TN-R, MAG and/or Wogo, the method comprising interrogating
a sequence database to identify polypeptides, or nucleic
acids that encode polypeptides, that comprise an amino acid
sequence having at least 5 residues identical with
corresponding residues in an amino acid sequence selected
from the group consisting of:

YLTQOPQS (SEQ ID NO. 1);

14




YTTPPSP (SEQ ID NO. 6); and QLPLMPR (SEQ ID NO. 7).
30 The cDNA library is preferably mamal i an, nore
preferably human. The library is preferably derived
fromOCNS tissue. Each of the two precedi ng nethods
pret BP4E5R22 furt her i ncl udes, a step, fol | oWPAGGCBERE 005323
identification of a candidate 15 WO 2004/ 052922
PCT/ GB283/:0532%, Mokypestide, or nucleic acid
encodi ng .t he candidate pol'ypeptide, of testing the
pol ype&gqlﬁ‘gppofs@%é[’aﬁw ixly to reduce the inhibitory
ef f ect EHTPDNI R sddAGpaRsl/ oy ;Nogo. . Preferred further
steps ge a3 i ndi cated above. 5 Disclosed is nucleic
aci d vector %oﬂsd"rq PP nodfei ¢ aci d encodi ng one or
Snore poItpepri teio 10 wonwi psasel ected from.the group
consi Sty : Nt erm nal (NogoN) donai n of
l\bgo-A?L?gs’lp%h(e@glggfoe'l ""Ut ar | oop (Nogo66) of Nogo-B
(al so present in Nogo-A and Nogo-C); (c) the third to

f i freh g BRNAQY Qb YL & A ] epeats_of. 15 VAG _and (d)
the EGF- | i ke d%ngikﬁfho%bl}ﬁk{l&ﬁﬁeﬁ?ﬁfﬁsﬁ@% Aot AABST
be&TPARRt | FRredorab 46 &% aldataba9oe) asqbeicig

10 capabbesed Jmbikhiing RS | t@sQUEGLAWLN hD 120 X1 LLO e
ofusgdneﬂtq)r&%l cel) line and prinmary neurons. e
vectol can 1y J6Kt e reéquitee S apee epmwtiveor t he
eXppekision-of said nucleic acid in manmalian cells.
Preferably the vector is a comercially avail able
vgﬁcglqe 5 vggtor, i nto_which said nucleic acid has

béen" 1 nsert 2PFtabltEeafdl priviwrided eoneterast alfl yearching for

15 avattahl endaceida t ' e the DGDNA 3,
fgﬁgn' |y of. vect org,,;!g\éggetg{g Pg&i pq:c ngl.l%it,oréfnaf%?%(ff
(al TR MB% PR 2 ogen; thenmBtked, conBal s fray micapehlS)g a30

CDNA library with an oligonucleotide probe which is capable

of hybridising under stringent conditions with a nucleic
acid sequence that encodes an amino acid sequence having at
20 least 5 residues identical with corresponding réesidues in an
amino acid sequence sd€lected from the group consisting of:
YLTQPQS (SEQ ID NO. 1};
GSLPHSL (SEQ ID NO. 2);
TQLFPPQ (SEQ ID NO. 3);
25 HSIPDNI (SEQ ID NO. 4);
HEMPHDK (SEQ ID NO. 5);
YTTPRSP (SEQ ID NO. 6} : and
OLPLMPR (SEQ ID NO. 7).

30 - The ¢bNA library is preferably mammalian, more preferably

human. The library is preferably derived from CNS tissue.

Each of the two prgceding methods preferably further

includesja step, following the identification of a candidafe

15



|
|

Usual ly the nucleic acid wll be DNA. Preferably the
nucl ei ¢ acid encodes at |east two of the domains.,
nore preferably at |east three, nore preferably it 16
WD 2004/ 052922 PCT/ GB2003/ 005323 encodes al | four.

Theoneahb2 aci d may encode a plurality of 503005323
any one or nore of the donmains. \Were the nuclel c acl

encodes nore than one domain, the 5 domains are
pr SPFRBP L 0as sueleis actdisinamdpod ycpept:aﬁi@date
Pr efoepbbtyi dd)e cdoRRL 15, d, from not her
re&l exihl e Onkers (E?ér??eer %ﬁ@%&rde AR T l{:‘g’r‘&l ty to
AP therit ﬁ‘l?é’Pé‘jo’fYo effest iafaf- %oﬂ%éc&nrﬂtﬁxdmbgoof

t @ rdbemiets fut@n&k Sthesphal &S NoYn A o B, TN-R

sand/ or MAG (and/or preferably Nogo-C), e vector IS

10

pref erably capabl e of expressing substantlally only
t he donmi ns indicated. NogoN is a donain of the Nogo
A isoform Nogo 66 is a domain found in all three
i sof orms, Nogo-A, Nogo-B and Nogo-C. In 15 particul ar,
t hE8 vkt is B‘F‘é*%lrcakélcydl neeipabl e of expressing
Otdilr.\‘:}d‘pxﬁpb_h Qﬁ;@l%rltcaja of the pr ot ei ns.

he prot e?ns BM‘%;}BQEL',#R?_% anhdlerf R %ﬂ&r
pret&rgpi §° ?\‘H’ﬁﬁ‘ é}fomtﬂ’@ Gé@@qu@seﬁmrajolof expr esses
no nor éal here Z\G%ermmule (RE5 Y %{Q,lmxlqu,f‘rg[,g tHan 15%

no nor e, )”\?Hl é?': re 20 than 10% nore t han
8% no nore tHhan- 6% oot PR HYAIBEA) Oﬁon'é?’ tilrdmo

4%reﬁenmreNplqaﬁA3z%d mogBer)e: t han 2% or no nore than

- 1% of wye #HeOkRE Pyl 3? putside the domains |isted

15

20

25

30

gﬂ%{y’ his is partic yOMBPE PR Lot L kR ciepegts of
ai ?‘ﬁchg a domai i or dOﬂHI ns of only one of the

protei (8. thaSedhe1 Al BOnAG] Gf $SERuences of Nogo A, Nogo
B, Nogo CC TNNR and MAG are available from GenBank,

~for exanple under the follow ng accession nunbers: 30

MAG: -T¢B5BOE-{ @oreBA1dds HENKRIqe 464988 (G Xi %61914.‘?
NP & 5sAI2PA384 (8 . 9405007
ng capable of inhi iting neurite outgrowth in

. vitro of a neuronal cell line and primary neurons.

[N

The vector can include control sequences necessary for the
expression of said nucleic acid in mammal ian cells.
Preferably the vector is a commercially available vaccine
vector, into which said nucleic acid has been inserted.
Suitable and preferred commercially available vaccine
vectors include the pcDNA 3.1 family of vectors, especially

pchbNA 3.1%, and PVAX1 (all from Invitrogen, San Diego,
California, ©Us).

Usually the nucleic acid will be DNA.

Preferably the nucleic acid encodes at least two of the

domains,. more preferably at least three, more preferably it

16




10

15

20

25

30

Nogo A - AF320999 (4G 11878297) Nogo C - CAB99250 (G
9408100) 17 WD 2004/ 052922 PCT/ GB2003/ 005323 The
domai ns preferably have the ami no aci d sequences shown
below, i.e. for domain (c), the 508 residue am no acid
sequence of MAG (1-508); for domain (d), the 205
residue 5 am no acid sequence of TNR (125-329); for
dwomboaofad2, the 185 amino acid sequence ofpd¥agaizioss2s
(1-185); and for domain (b), the 66 am no acid
sequence of Nogo66 (823-888). MAG (1-508) 10
VERERRISPREL WcMr-SAS'Fé@s THAEAYR/PSSI BAFEGFCYS| @ RCRFBIEPEEL

REA ENSRYBKRYE: RYYEKSRRGN MHESHEGRSR LLGDLGELRNC
TLLLSTLSPE LGGKYYFRGD LGGYNOYTFS EHSVLDI | NT PNI VWPPEVY

AGTEVEVSCM VPDNCPELRP ELSW.GHEGL GEPTVLGRLR EDEGTWQVS
1fn &t HRURTREAL NCHRE GOAVS oB PN T QR Efa Y ASIeDUKN®EL,  the

VI VENNSSVE LL CGADSNPPPL LTWMR
L?Eeljﬂ’?%\?fgg eXBEGATEAEGA véejjﬁm&@?ep‘“de
SYMYARNAKRY WMINGBAWAVEG rEVSELOSHROd SNRDRIneThFother by

Eg%gﬁﬁ E %’%ﬁ%qﬁgéwg—)?%%% %EEP SUAPECPSRN

2 Di VKRNI T EREE ANSERSE d0r rEsE LIt IRGma CAPRPRVACTSINS .
RNLYGTQSLE LPFQGAHR (SEQ I D NO: 8) TNR (125-329) 25

CPCASS AQVLCELLSR | EM_EREVSV LR SAAT
YPPHESGRERE FBFESeee) b NE@WE@;KI\T& E ro% #z@%?ﬁeqa
SR REBTDOS: SRG:EYDGEG VEERDIRGERy BREL REPGDC

SN G P M G e LR

SESDSRRRRON PAF KYEF VR PEDEEEEEEE EREOEDEDISEa domain
3£ BERCPSIOR SSETVPAB n SAARVSE S PERERE
S S VSP~ SKLPEDDEPP

ARPPRPPPAS, the vector is preferably incapable of expressing
other epitope-containing portions of the proteins. Of the
proteins Nogo A, Nogo B, TN-R and/or MAG (and/or preferably
Nogo-C), the vector preferably expresses no more than 20%,
more preferably no more than 15%, no more than 12%, no more
than 10%, no more than 8%, no more than 6%, no more than 5%,
no more than 4%, no more than 3%, no more than 2% or no more
than 1% of the protein lying cutside the domains listed
above. This is particularly preferred for vectors

containing a domain or domains of only one of the proteins.

The amino acid sequences of Nogo A, Nogo B, Nogo €, TN-R and
MAG are availabie from GenBank, for example under the

following accession numbers:

MAG - X05301 (GI 56611}

TN-R - 267996 (GI 1261914)
Nogo B - AJ251384 (GI 9408097)
‘Nogo A - AF320999 (GI 11878297)

C - CAB99250 (GI 9408100}

Nogo_

17
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VSPQAEPVWI PPAPAPAAPP STPAAPKRRG SSGSV (SEQ | D NG 10)
Nogo66 (823-888) 40 RI YKGVI Q Al QKSDEGHP FRAYLESEVA

| SEELVQKYS NSALGHVNCT | KELRRLFLV DDLVDSLK (SEQ I D

NO: 11) 45 The vector preferably encodes a pol ypeptide
having the am no acid sequence MAG 1-508)-Al an

TNR( 125- 329) - Al anb NogoN(1 18 WD 2004/ 052922

RGJ a3/ 005323  185) - Al and Nogo66( 823- 888} ckiedsB
NO 12), where Alan represents an polyal anine Iinker.
nis preferably 3. The domains are preferably encoded
by the follomﬁng 5 sequences, i.e. for domain (c), the

59? gg9{5g1 L.eLe ﬁﬁy @avéQﬂ%?Qﬁ?néﬁacWBE%ééﬁﬁic$§4éﬁdwn
the

cod I
d@elmR PR DL e AL TR T 1
nuchehee a5t diagequenss ; OffoNchﬂtNlﬁlfcﬂSS):heamﬂ arsidre

domai n (b) the 66 codon R/ﬂ% %fééa %Egég%%t Ofthe

NOHOE6 21D (SUWERCD 6t4 IR
aié&@tnﬁaﬁcacaﬁp@bgﬁmcce ogt Nod@pdi- a%ft)gatan@c@r domaln
05t 1.CL600; 900008l QRALACE | BONABLChsSaggat ot ca
6 111, N 8 gC
?cggéggg acg ‘? gﬁtcccctg g%gttﬁcgac fﬁcccggatg
agctcagacc ggctgtggta catggcgtct ggtatttcaa cagtccctac
cebmadades) acccgeccagt ggtcttcaag tcccgcacac aagt ggt cca

20 cgagagcttc ca t
gagag 99 CC a C act Eg% Séég 6§¥DEL

Eﬁﬂﬂﬂ@ hE WHES

Cf‘ ggé 5%{%’%@ V%gtgf‘?%v gg c ggggg
g&% 585 %t % %% PT X E6ESruvovs
% E 5099 0rMns SVE

ﬁﬁl A0584,09 gEer@aGaact gc
i G v B8eC 36988 sTO

IE(. %’f 9t ﬁ&ﬂﬁiﬁ%?ﬁﬂlﬁﬁ&gﬁﬂgﬁmgmg
%‘ﬁ}ﬁ 19789 QCAPEPSJD‘%%& QG VRGREIE GYREELPSRN
39 REYGLRAEH Ir SEACRELE (B PPEYLd 18 RAGYGTOSLE

ct 9pGdARC G sp@aaARBAgF ttgcagttcg agggttacge

cagtctggac gicaagtacc ccccggtgat tgtggagatg aattcctctg
TNR (125-329)

t
2
g9
i BEY
C

CPCASS AQVLOELLSR IEMLEREVSV
YIPHCSGHGN FSFESCGCIC NEGWFGKNCS
CDSEYSGDDC SELRCPTDCS SRGLCVDGEC
SGKGRCANGT CLCEEGYVGE DCGQRQCLHNA
PDCSAVAPP (SEQ ID NO:3)

NogoN (1-185)

MEDLDQSPLYV SSSDSPPRRPQ PAFKYQFVRE
ELEVLERKPA AGLSAARPVPT APAAGAPLMD
APERQPSWDP SPVSSTVPAP SPLSAAAVSP
VSPQAEPVWT PPAPAPAAPP STPARPKRRG

Nogo66 (823-8886)

RIVKGVIQ ATQKSDEGHP FRAYLESEVA
TKELRRLFLV DDLVDSLK (SEQ ID NO:1

LRDQCNANCC
EPYCPLGCSS
VCEERPYTGED
CSGRGQCEEG

PEDEEEEEEE
FGNDEVPPAP
SKLPEDDEPP
58GSV (SEQ

ISEELVQKYS
1)

QESAATGQLD
RGVCVDGQRCT
CRELRCPGDC
LCVCEEGYQG

EEEDEDEDLE
RGPLPAAPEV
ARPPPPPPAS
ID HO:10}

NSALGHVNCT

The vector preferably encodes a polypeptide having the amino
aclid sequence MAG(l*SOB)—Alan—TNR(125—329}~Alan~N0goN(l~
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t gct gagury agaiddagat rwitggabadydtagesyt cgd

30 tggaggccat tgagggctcc cacgtcagcc tgctctgtgg
ggctgacagc aacccgccac cgctgctgac ttggatgcgg
gat gggat gg tgttgaggga ggcagttgct gagagcct gt
acctggat ct ggaggaggtg accccagcag aggacggcat
ctatgcttgc ctggcagaga atgcctatgg ccaggacaac
cgcacggt gg agct gagcgt catgtatgca ccttggaagc ccacagtgaa
3Roheeeasdaot g gt ggcggt ag agggggagac agt ct CoRin@e2003/005323
ctgtgttcca - cacagagcaa cccggaccct attctcacca
tcttcaagga gaagcagatc ctggccacgg tcatctatga
0a8b cadetgiagaget fifadd 8t c CeRQYdagho: @éeg@b%@%@lan
02cHAL 999 A0tA6t 998G 408 806,920,286 GAQRLGL1
gccagagagc caccgCcttc aacctgtctg tggagtttgc tcccataatc
40 cttctggaat cgcactgtgc agcggccaga gacaccgtgc
a@h@?%%ﬂhﬁs %ﬁﬂgﬁfﬁ@ﬁﬁbmﬁ@ﬂ@&fﬁggyaﬂfﬁquQGQing
ggcc gag ctgccttccc gcaacgtgac aacga . .
aCaEATHGSg Aot tfﬁtrg‘f'%f“ac‘g’cgﬁb’gc%@ 5@%&%&@& goleic acid
t getreaneags Qe qtleacpe4£d)ccggggiomadggodicaape 205 codon
ccecaccec tcatttagta c fe ag
R s T s e L N S S
WD3 2 0040052921 IRCTE BB2BORL 006 33 NoFhl sl lsd§aencand/or for
CQRRENCES) W ihha &6SEBEIn GRARD: ¢ IdcidNYe QiR o8 E@MRIEEE
is used at the 5 end of the nucleic acid, a start
cdéé?ﬂﬁ%qeﬁ)be required. It is of course a matter of
routine to engineer this into any nucleic acid
sequence of interest, 5 though it will be noted that
Nego ( 1:255554@l so commences with a start codon. TNR
(454-1068) 10 tgtccat gtgccagttc agcccaggtg ctgcaggagc
gatttca

geryjtymyas eaagareais g veaatyycityceehegfasagtcteage
geteteag yegdotgyacentacares cotEhesae éj@gcggatg
g@@ﬁ%@ﬁﬁ%&ﬁ @%@Q%ﬂys 9tc E@@t qggg %%& ccctac
i.a %ttif’:c cgg:?ot agg

e 5

1§qE

""‘% 33535%%

gcccactgtt
tgtcactget
ggctgtcagg
cagtctggac
tggaggccat
aacccgecac
ggcagttget
aggacggecat
cgcacggtygyg
tgggacggtyg
cacagagcaa
ctggccacygyg
gacgcccgag
gccagagage
cttotggaat
tgtggtaaaa
gcaacgtgac
agecggectce
cocaceocege
tegagetgee

&c%

c&&E §Ea9

g %%ﬁ

m

ca

dLdaa
§ cg%ﬁ%%ﬁaec

ctgggtcgge
acacttegtg
ctgecttece
gtcaagtacc
tgagggctcce
cgetgctgac
gagagectgt
ctatgcttge
agctgagegt
gtggcggtag
ceceggaccect
tcatctatga
gacgatgggg
cacegecttce
cgcactgtge
tccaacccgg
tgtgaacgag
tgctecaccag
gtcatttgta
tttececaggga

L

2% a e
a

tgcgggagga
cctactagag
caacagccacce
ccceggtgat
cacgtcagec
ttggatgegg
acctggatct
ctggcagaga
catgtatgcea
agggggagac
attctcacca
gagtcagctyg
agtactggtyg
aacctgtetg
agcggccaga
aaccctcegt
acagagaggg
catcctcacg
ccteccaggaa

il

c

£A9% @&t ctc

Cat

tgaaggcacc
aggccaacgg
ttgecagttcg
tgtggagatg
tgctetgtgg
gatgggatgg
ggaggaggtg
atgcctatgg
ccttggaage
agtctccatce
tecttcaagga
cagctggaac
tgtagctgag
tggagtttge
gacaccgtge
ggccttitgag
agtttgtgta
cteceggggtce
cctectacgge

%‘i:ga

g%

aaatac
ctcggagca

é@%oagaag

aactgc
tagggga
tgggtgcagg
ccaccgtetyg
agggttacgc
aattcctetg
ggctgacage
tgttgaggga
accccagcag
ccaggacaac
ccacagtgaa
ctgtgttceca
gaagcagatc
tcoctgeagt
aaccagtatg
teccataate
agtgcectotyg
ctgecttece
ctecagagege
aggcccaagce
acccagagcc

gcacaccga (SEQ ID NO:13)
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gggagat gt g ccaacggtac ctgtttatgc gaggagggct acgttggtga
20 ggactgcggc cagcggcagt gtctgaatgc ctgcagtggg
cgaggacaat gtgaggaggg gctctgcgtc tgtgaagagg
gctaccaggg ccctgactgc tcagcagttg cccctcca (SEQ ID
NO: 14) NogoN (1-555) 25 atggaagacc tggaccagtc
tcctctggtc tcgtcctcgg acagcccacc ccggecgeag
Q6 ol agtaccagtt cgtgagggag cccgaggacycerige003/005323
aggaggaaga agaggaggag gaagaggagg acgaggacga agacctggag
gagct ggagg tgctggagag gaagcccgcc gccgggetgt ccgcggeccc
3fhiagkggeaate cogmoagiag egtic cygtgrigcdent gbf guac other
tiegaasala, Aeh! 601460 S0CLANRICER. GRUNNACCRA, a start
tYetggeege tccccccg gccccggagc ggcagccgtc
t¢qﬁyyawcbgk&g¢qugﬁgﬁ ct ciraeEgEouRfEc dgyklear of routine
LLSCGAeE Al » GhYCt BECYGnFILEL GHGCECIL GRRUEAEL of interest,
ct gaggacga ¢ gcctccg gcgc cctc cccct

ctcc cccggecay
hqdadt ctidd Regealptydhat gigrddaet/c@gERat Aeds SWith
c9a{6EC88dorLgcgccceccee tccacceccgg ccgcgeccaa
gcgcaggggc tcctcggget cagtg (SEQ ID NGO 15) Nogo66

(2467- 6436840 agga tatacaaggg tgtgatccaa gctatccaga
égﬁéaégggé——éggccaccca ttcagggcat atctggaatc

tga tt tg%tcgi g@cggi c%ggé tccﬁec%)rﬁ%ﬁ:ari@%gagccg
a E ﬁf&é‘e Gt aag%geaf@ caacy
aé& @éé E& Ctehratdzcgaag
469 2q P 5329084 &IE3
&@fﬁgd£ Qgg@& édﬁ%&t&&ﬁﬁ3@§a§§ccﬂaar&ga&¢gurggor
V@fﬁ@ﬁ%ﬁ%agfc&d@@%@gﬁ@e&ﬁtgh@g&%&“@bﬂ&g&td&t akgbgapiage ri se
t @aatefichgel i kpyataactHescchasotdicnglyccanapabypeptdage
der@d dyggul t didtgeheggreaniongagiy thectguent vegcrrtatte a
f cagieptgef cayvpghgaaectafgbecd atngagaciy atrdssEqgences
ghyeyaabhoy eccaduggtic agnentapyefregabigudonsostdeigaof at
| easttgtGgcoridqguonst ghmtgeabed d3ofporrashicd2g8Rrdice,

It

nmoteguegber abigrgautt eugtgadgagy gotaccaggg cectgactyc
tcagcagttg ccccteca (SEQ ID NO:ld)

NogoN (1-555)

atggaagacc
ccggccgeay
aggaggaaga
gagctggagg
agtgeccacce
acttcgtgcce
gocecocggage
gccegcgeea
.ctgaggacga
gtgagccece
cgegeceeec
cagtg (SEQ

tggaccagte
ccogegttea
agaggaggag
tgctggagag
geacctgoecy
gccggogecce
ggcagcegtco
tcececgetgt
cgagcectecg
aggcagagcc
tccaceoegyg
ID NO:15)

Nogo66 (2467-2664)

agga
aggccaccca
agttggttea
ataaaggaac

tatacaaggg
ttcagggcat
gaagtacagt
tcaggegect

gaag (SEQ ID NC:16)

tcctotggte
agtaccagtt
gaagaggdagg
gaagcccgcee
ccggegegcece
cggggaccce
ttgggaceccd
ctgctgeege
geeeggecte
cgtgtggacc
ccgocgeceaa

tgtgatccaa
atctggaate
aattotgete
cttcttagtt

20

tcgteoctegy
cgtgagggag
acgaggacga
gecgggetgt
cctgatggac
tgececggecgce
agccoggtgt
agtctegecec
ccectectee
cocgcocagece

gcgcagggge

gctatccaga
tgaagttget

‘ttggtcatgt

gatgatttag

acagcecacce
cocgaggacy
agacctggag
cocgcggcece
ttcggaaaty
tecoccecgte
cgtegacegt
tocaagetce
ceccggocagce
cggctcecgc
tccteggget

aatcagatga
atatctgagg
gaactgcacy
ttgattectct



nore preferably at |east 20, 25, 30, 40, 50 or 60

am no acids. For MAG NogoN and TNR, the size of the
fragnent is 10 nore preferably at | east 80 am no
acids, nore preferably 100, 120, 140, 160 or 180

am no acids. For TNR and MAG the Ilength is nore
preferably 200 am no acids. For MAG the length is
Qo' 00%% grably 250, 300, 350, 400 or 450 Q@yRBa003005323
aci e fragnment will include one or nore epitopes
of 15 the speci fic domai n whose sequence is given
abovies, andewdi,l thbe@kai rthtahefrakq;inbhte,/, dferihetidesacn to
rai se an aptibod 0 ViV Suidd&
Pagielt 511058 efSHRY Gndig WDy ATA0guIT Eioe vo
vevbedtiae wwsmerseac&cqmrﬂhnﬂ?e acenvespbhds ripr@dhai n.
th%k Pbt @:ﬁ\i‘ﬁ%pgf NG, d §n@eﬂ@%&eﬁa§{3fbezg f%{ﬂe&% bPrany

person. Simiarly, a polypeptide donain
weehiaf tthé heaniangnefatide sSeqHARERP| W%?b%e'a tWari ant

Of » AMen@NEr &F8 N 1CEEh SRYULH G a(:tibeaé’cEfLBredSmﬁgaﬂhmo

- aci d sequence) given above. In this

10

15

20

25

30

VAPLAh B a" 2 1 FPLP | TR has A Rq0ERBeY vt dRaSt 17
dinbternseteomlhatr ebestertog 2v 30, atd d S@equemea,mlbgt

t on i Sy
tﬁﬁfg‘chas SF% e‘aglto8 0/?') amTﬁlg ?&edg déer?t%sfﬁgn méﬂ%hg e
cmbremlﬁdraﬂglsp@rtt Lemstof80 afiea @ﬁ@@%n@@rﬁeawbly

erabl y ihe {&v [ s easd MABY the
gs 81%&; éas%}; 1963’0(? Egg%% aggr(?/rg Sﬁtrdgg% Hognly iér 2bl Y. Lgth

pé?t’@‘éh ipsmage |Rraederatt uAlA A HECdaCT R | eRGEMMAC, m‘i

prefgiy ad hepgthe rakepthose, gaooen35un td4ve bl’:eCHdlalﬁ\gno
par a rahf r the le ment s. galn the,

th
vaFidht TRFI rag%fﬁé‘FaT”r lﬁ‘&?‘bdaee""’o1 e HrtSr B EHIRS Opes
ofthe h@@ﬁ&&bfdmaﬁﬂl W%QQQMESP@W@2©@3¢O%@233~11

domRL1) WhRSS, peAUenzecS HLYED ADONPs. AN tbbodiet ain

he domain to raise an anti body
re:spwsﬁ@ in vivo. TFass,thehérammeninyilg [9e BéP%‘a)p?alS’Ffe

Of; o i,8) NGt aBEERATIIRS i by ©:ldIBL - 64 A5 SrikRAGRe Wi t h
the correspondl ng domain. Disclosed is a con$)05| tign

CGRBFFEIMGL PR ITBd or BINRRecR hABRt PP ot it PEder °F
t%&tﬂﬁi folet PhONEiQled person.

. Similarly, a polypeptide domain within the meaning of the
invention may be a variant of any one amino acid sequence
(the reference amino acid sequence) given above. In this
context, a variant is a polypeptide having a sequence which
differs from the reference amino acid sequence, but which
includes a portion of at least 15 amino acids that has at
least 65% amino acid identity to a corresponding portion of
.the reference sequence. Preferably the level of identity is

at least 70%, 75%, 80%, 85%, 00%, 95%, 98% or 99%,

-Preferably the portion is at least 17 amino acids in length,
more preferred lengths are those given in the preceding

. paragraph for the lengths of fragments. BAgain, the variant

will generally include one or more epitopes of the_specific
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25

30

nore pharnmaceutically acceptabl e ingredients for use

as a (therapeutic) vaccine. Preferably the

conmposition is 10 fornul ated for adm nistration by

in Di scl osed,is the vector as defined above
fo%&édé‘}al&ﬁna method of treatment. The treat neiC V’Oﬂ?é”
of CNS danage, especially SCl or stroke. Disclosed is
t h@osisien @hokb&sé/cﬁiéﬁ'@é as gievfehn@@b\&bomed iwilfiheetain the
n‘ang{f‘cct ur q’l a nEd C nent O an%l atrrg%nt soe J_CN§1VO
dafage. YeSpet] ealq‘vaé& %rfc?%?r%‘k }ﬁ’sycl PS q '
methed ftoe taeatndngiChS«aapgeld mfarpmalr@naptih@dles in
.”ew@od_t%%p&f&%gﬂ_m@m DL BhENG B LGSy Bbnb P
invention to atient as a thera eut| vacci ne.

The vectors discl osed wll typically be adm nistered

25 phiycl ofattiison, cahpditgbnotbRpr VAGR lﬁﬁede| i very

nmet hods are known in the art_ (such as ora

t r SRNPET A1t HRVERY L At TormRbR e F?%ﬁ?h%rnﬁéE?l?ﬂﬁ °&nd
Woﬂl&ph&&daddht&@:@@l[ﬂ&ﬂﬁﬁp%bib mbeedmrst O6R.use as a

CtlonV\4|| i cal l scular.,.WiJle the
oL P A PR EL R R R e BE sy Y 4
tofttm@lptas@afg:e: eﬁmamistbadtues bs_CNSJei@rm:gle (espem ally

injury, e.g. external injury)‘vvill general ly all ow
passage of . antibodi es across .the bl ood brain barrier

atPHHe Os P el DILPYIFEGRT 13° i€ TEBRYi FEd therefore

t h@lr 09e SHEG aktABASY &S caBhdht.C04hd @G chOmaht My be of
passage across the bl ood-brain barrier 22 WO

200% 853> perreRRbs 6532 Ft 8k ant i bodi es raised in

response to vaccination with the vector as defined

L d d .' ) .
SRR TR 8260 L3 PRSP SRS SIS RN B s e

seilaer;tfadtﬁre)mf tahenedt oapecONRirstthag of : (a) the

NT&%E@%%%% %NEFthaéhd%zogsgéfﬁé ?g étI %Qh gt@%ke

extracel T ular "Toop o present go- A
and Nogo-C); 10 (c) the third to fifth

i iscdgbebuld r- iekkod efeattseating CNS damage

in a patient, the method comprising administering a vector

of the invention to the patient as a therapeutic vaccine.

The vectors disclosed will typically be administered

by injection, although other vaccine delivery methods are
known in the art (such as oral or transdermal delivery and
“needle-free” injection) and may be used in accordance with
the invention. Injection will typically be intra-muscular.
While the blood-brain barrier normally provides an obstacle
to the passage of antiboﬁies, CNS damage {especially injury,
e.g. external fnjury) will generally allow passage of
antibodies across the blood-brain barrier at the site of
damage. It is considered therefore that no special measures

are required to allow passage across the blood-brain barrier
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MAG and (d) the EGF-1like domain of TNNR Preferred
features of the pol ypeptide are as defined above 15
for the pol ypepti de encoded by the vector. Disclosed
is a conposition conprising the polypeptide of the

I Nwenbidiy@Ere2f or mul ated together with one or POF/E82003/005323
phar maceutically acceptable ingredients for use as a -
20 (therapeutic) vaccine. Preferably the conposition

i s ForRuikeddsf oriackiim stepdian tby vi@diection. with the

Di selc@sedas Sud e poLypepti de of the invention, for use
in a nmethod of treatnment. The treatnment 25 may be of
CNS damage, especially SCI or stroke. Disclosed is the

useDiafclbbedpos ypeptiiviepofdd hersawenbion in the

manuf acture of a nmedi cament for the treatment of CNS
darége" %ae’;ﬁ'eﬁa?‘i“i/ BCMope ralypretidpidoppdsedsdlscied from

nmethedgfaip toaalsnihCNS: danage in a patient, the

nmet hod 1.Sj,hg adm nistering a polypeptide of the
i nventi gagmt%%et e'g?)rﬁl'liné‘ﬂt ?‘%f?og)tﬂ%‘}‘%t’ﬁ‘elﬁ’tfi ¥ogqrdvci ne; 23
VO 2004(k052822e AGHEB2ODS 0053231 MHS-Bi $41a! iRBsbSt in

preégs-abbyqag.glesgr.i bed for the vector. Disclosed are
anal ogous net hods 'and uses of 5 antibodi es capabl e of

10 speci (€Al FYye bitddidngot Bl &ty iomenogioai is- e kepeatd of

prief@r aply m xtures of antibodies together capable of

bi ndi ng ﬁ , three or all four of - domains (a)-(d) for

the trodf kMt B -&ike dlarade, ok sPe®.al |y SO or stroke.

The anti bodi es can be adm nistered directly 10 to the
e peptides of the first

' ref er abl for th
PareeBbr b8 AL Yo ne bal fHesft IPht oo% 18 GRBINehiApove

15 t Horsthe pofyntatrade @rcodaticby hmeceeebso- spi nal fluid),

20

25

instead of admnistering a nucleic acid or

poI%Eae) tide vaccine to generate an antibody response.
AR g‘?/-“% &g e APEPRHHIe CPBPBE s W dibki ¢ bi nding are

regaypestie be antiRRAhesod Ol ibfated together with one

or more pharmaceutically acceptable ingredients for use as a
(therapeutic) vaccine. Preferably the composition is

formulated for administration by injectﬁon;

Disclosed is the polypeptide of the

invention, for use in a method of treatment. The treatment

may be of CNS damage, especially SCI or stroke.

Disclosed is the use of the polypeptide of

the invention in the manufacture of a medicament for the

treatment of CHNS damage, .especially SCI or stroke.

Disclosed is a method for treating CNS damage

in a patient, the method comprising administering a

polypeptide of the invention to the patient as a therapeutic
vaccine:
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pur pose. Detail ed description 20 Peptides The term
"peptide" is intended to refer to a nol ecule

consi sting of several am no acids, adjacent pairs of
am no acids being linked by peptide bonds. A peptide
bowd 2deaes2ehe 25 structure -CO NH . Am no acipd§/d#ades bR
naturally occurring or non-naturally occurring.

Term nal amino acids may include term nal

nodi fications. Naturally. occurring chiral am no
aidtS nf bt Pat M RY BEdASapiPels LR - ¢BLI Ale Qloebhe)
are of the L-isoform Peptides of the invention,
however, 30 may include or consist of am no acids of

t e spdibsed crm anSlicholy anthedackas wwys be t he

D-i orns_ of naturall occurring, L-am po acids, or
i ERRSAIE: UerhBL e Y b DEGAIY WandiaE PR, S5 he
i folgénon(of- (B antneraceshlivnmt hiswpep bif dest ZkbAl@s

2QQgt Qﬁ@?%?agpﬁé@\?%%é@&’é%%, f E’%eteé“ Sl QYENEL.QN JFRYy

assi st 1n reducrng clearance o peptide 1n vivo.
SyRPAERT s(0f (BepEeridde Srpdpeptedt Y Banggmercapegially
WACE | yx ortrpait | yThy ehepbaabs synthestsinilie RePH:dest)y
of the invention can be readily prepared according_to
wEP| LR A PEhe b TRy ¢ foli doPePtifet afabhy, first
sekpéeeiphase.peptddecsyhifesisn aitwodse generalto e site

descriptions of i,ch _are broadl ail.able (see, for
SR AIRIRE Ohr et oi gt Hifhel SetitRiate
PepninfeteSynyhesisle2nchadi bk omglyRicet tee Ghamiioal to

c [nQl.s ( i a
e S a ey, Eodghds, (A dbhgy B dinegIr PR«
SPF i TS Ser Pa@gir{qefwre(owﬂsaxgefe 198 Xe; anhibapelsi fdr this
Bh@sysdeems 430A Users Manual, ABlI Inc., Foster Gty,
California), or they may be prepared in solution, by
the |iquid phase nethod or by any conbination of
se tgi-Jpldadesctigpiiocl phase and sol ution chemstry, e.g.

by
Peptides

The term “peptide” is intended to refer to a molecule
éonsisting of several aminc acids, adjacent pairs of amino
acids being linked by peptide bonds. A peptide bond has the
structure ~-CO-NH-, Amino acids may be naturally occurring
or non-naturally occurring. Terminal amino acids may
include términal modifiéations. Naturally occurring chiral
amino acids (i.e. amino acids other than non-chiral glycine)
are of the L;isoform. Peptides of the invention, however,

may include or consist of amino acids of the p-isoform.

- Such p-amino acids may be the p-isoforms of naturally

occurring L-amino acids, or may have no naturally occurring

1~isoform. The inclusion of p-amino acids in the peptides
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first conpleting the respective peptide portion and
then, if 20 desired and appropriate, after renoval of
any protecting groups being present, by introduction
of the residue X by reaction of the respective
carbonic or sulfonic acid or a reactive derivative
thereof. 25 Phage Display Phage display is a recent
awo 2prosmai Ng techni que in  bionol ecul ar engiraesosigs:
whi ch can survey tens of mllions of short peptides
for tight binding to an antibody receptor 30 or other
bPﬁo‘?Wf’g iprereian mPHafs gl sph d@ﬂdﬂﬁ%‘,ﬂq iFERF§ e £ér EhRd
| BedO8R (SN idp et al, 1985) and is a selection
technique in which a peptide or protein is expressed
as a fusion with a coat protein of a bacteriophage,
r esuldesAg bn patitspkay of the fused protein on the
surface of the virion, 25 WO 2004/ 052922
PCT/ GB2003/ 005323 whil e the DNA encodi ng the fusion
r espideleswint hire tgheewvdtedonhol Bhagepaligyl &y cramdtced a
% J.s' ' nmag%epﬂ%&e%fatafea%vehtm@rcxnoﬁe randem,

€ sequences an encodi ng each sequence,

aPF%R/ﬁrﬁ@' a%@@l#n@eh@Mealéaﬁ%qrwéﬁha%rptﬁt@édw%dﬁa@ls Por
apy@fér%uyofscslqrdgsha{eﬂp%g Ul &S tREsidN m\slthws Sele@eti DN
C

process ca | ed. panni ng (Scott. et a %?98 et a
T4ORLPHIRRS 1 STE FabErSN 08 PHICUPST ARGt ei n
d@ﬁ$Mﬁrﬁ (ehtdhar. spewde mhpr&unm Noffig, Solid Phase Peptlde
i n/,non oteln interacti 1 [
ERY Sl S o TRERY RRLAAS SRR, Rl
plfhylr@ilseylﬁw)e l@hr&g@oaiaspdﬂay alnriblkarﬁoei@ndﬁ]sw leleng
psp;ag%% 9& @epltqd@n&ﬁ&h%m rsep% %l@:.s NAY8PaR vork

successf ul used in a nu applicati ons,

i hefafdic n@“ép@&&ﬁ%@dn%&ﬂﬁyﬁﬁemsrﬁﬁ?ﬁlHﬁﬁﬁﬁ'@PéPﬁl1nﬁﬁ;eFﬂc ‘
ce&é@cﬂ %at&ﬂ&fﬂﬂﬁfb@ﬁid)qno@f tiR8P kb epd pridhaBéd G Of

 non. ptide ligands a n.of novel _vacc
e fibhs ooty ee bl Prigs ot aRe 78 &t HF r8gsetLen

[bﬂHd’lldebhad;e 199QuikidgheiseedndlscliODdy et stet, al.g. by

1?? glg 184 lﬁmg; é}g ¢ 8 ;#%%%‘ Nl PSR, 8t5 ¢
o 89 % rﬁgégﬁt R %% Te a series of :
p@§ﬁ4qy§3an§o¢gnn9§rlate, after removal of any protecting
groups being present, by introduction of the residue X by

reaction of the respective carbonic or sulfonic acid or a

reactive derivative thereof.

Phage Display

Phage display is a recent and promising technique in
biomolecular engineering which can survey tens of millions
of short peptides for tight binding to an antibody receptor
or other binding protein. Phage display was firstly
described in 1985 {Smith et al, 1983%) and is a selection
technique in which a peptide or protein is expressed as a
fusion with a coat protein of a bacteriophage, resulting in

‘display of the fused protein on the surface of the wvirion,
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using a broad range of enzynes as targets contai ned
simlar amno acid sequences for each target and
bound one or two sites per target by conpetition

anal ysis. O 17 peptides tested, 13 were found to be
specific inhibitors of enzyne 25 function. Peptidic
surrogate ligands identified using phage display are
prved moemst2al |y targeted to a |imted nunberp@ficgr8dsioeS2s
that inhibit enzyne function (Hyde-DeRuyscher et a
2000). 30 M netics Non-peptide "small nol ecul es" are
oftiéhe prhst EFpetneasiingephd dusi¢mrreishdss within the virion.
PhrakgBCELEDIER! c HSfesAS GOV RE Yi1nkdBe WRQAA/ 052922
PﬁggGBZOOB 005323 mnetics of the peptides of the

i i8R T 0P IR Hm &@gFgﬁﬁ%o‘?eqﬁ%?ceﬁhaflﬁafgﬁ\nerleam%@.actrhe
deshgaary aflowimf irasid O RnkDOVWLLRBAr SBGRYEEE&l 1 1)gands

activ 5.conmpound is.a kno approach tq.,the .
Gk € A E TR TR e B 2B 82 s O i potion
compoess .caThed pArghihgb&Scodeset alll, eloder arbheeacdl 1098) .
conpound is difficult or expensive to synthesise or

where it is unsuitable for a particular method of _
adRF AT ieRE ofhate 1§vobeptradbicwee poctRiguiirables detkher

ageptsif o0t dh HORPOS 1d/ABS-ES bV dieRdceignde

q%icku§JQegr ded by proteases in the alinentan% canal .
VEHEL T T e 80 G, PRsh P A (40 LAR CRGidist | HEPTSS VaRlr s gmine
useids lagvei key anden yPragee€i¥pigy| BIge iuBb&IsAfying

t . . 15 Th |
SPBEeT by AR e B SPH g 0 Beeh RSt Pbhy
auémlrpiéuﬁdnhlabﬂm@faagmﬁenttlamgettnplmfgt ppitépa stapying,
t RepPadd 'pQHl:@fn—E_ﬁroEéirpfcotntﬂgcf@ MauRd: 4:hat iﬁéec%farpgeg%ide

critical and/or inportant in determning t ‘
pPEPEriSF 28, neideréter Mitgaads 1apdt Heskasefoore hapries

t bhe 2an deegslofmotbye S YS! eMBid cabky1 ¥ ayhng 14w apbifin
by substituting

acjd r igu s,.in the pephide e.Jg.
o1} dIPHLET P GPrel migRE hdtotti er 31,7 1834; Hong <t
al, 1985; Arap et al, 1998; Nilsson et al, 2000) .

Recent work has shown that a series of peptides isolated
using & broad range of enzymes as targets contained similar
amino acid sequences for each target and bound one or two
sites per target by competition analysis. Of 17 peptides
tested, 13 were found to be specific inhibitors of enzyme
function. Peptidic surrogate ligands identified using phage
display are preferentially targeted to a limited number of
sites that inhibit enzyme function (Hyde-DeRuyscher et al
2000) .

Mimetics

Non-peptide "small molecules" are often preferred to

peptides for in vivo pharmaceutical use. Accordingly,
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scans of peptide are commonly used to refine such
peptide notifs. These parts or residues constituting
the active 25 region of the conpound are known as its
"phar macophore”. Once the pharmacophore has been
found, its structure is nodelled according to its
physi cal properties, eg stereochem stry, bonding,
swopaomgdr charge, using data 30 from a r argR:p§03/005323
sources, eg spectroscopic techni ques, X-ray
diffraction data and NVR Conputational -anal ysis,
sPRPS ESEt §F ndppiprgtids €A Birldingerkiore Faw ges aivdiigned
vebimha@hacéuphanmsophore, rather than the bonding
bet ween atons) and other techniques can be used in
this nodel ling process. 27 WD 2004/ 052922 _
PCi¢ GBA0G31 0PI dimbticds vari atlowal plidinticappl @aaly, attere
t e-di siqnal structure the l.igand and its
AR e o Rl SN &, thel devar BB 00 1011
usefaacghbieatshéakbedanmd a5" berdf"ocobpaudidng Platd nerht be
CHANGE -G O QL AL HAN, AN R BAENG g ALl aweAg, the, odel to
take account of thi‘%&lln tﬁe IJ(}Dglgi gn oC?L t‘hlé rriorrlll;,?i c. A
t BFRATELEC b eUINtECF 53¢ RENYRRIeételis oMSHLiRbEh foferi cal
192 91iQUPS r Wi b i £Lanti REs PRATIBRE 0PNPT @ep B are
grafted, .The ,terrgl ate nol ecul e and the chem cal
OPOURE B &1 1% P45 LoE A Lo RORMTHLPYS boP diracEe
St tHragut bel yrideetkded Syepsyrda@esSymihesSagCnedthdyl kehal .
t Q. .ph ol Qgi.cal l.y ac table,, and do not
elgr%g: g ?%g%n\/ofggﬁﬁse’%r% %ﬁ%sﬁé“ he® 51°6 Eaél c,yalusfg te
artdad rpngémihe cieart roodpogmdurmpet erhabileehles Woer 2
tHer oW PRLH &Sy Peptide based, further stability can
be achi éved Dby cyclising the peptide, increasing its
rigidity. The mnetic or mnetics found by this
Y r@AaRe CadvdBensbeps SenRENIEH thReS a6 Wet hedi dnheY a
hrgl.vme tt.he t ar get ﬁr ope % ,or to 20 what extent they
eXRIBHE FEO™ FuFPiR? '61{0 H3%E 8nVot SATgaF T PERSTGH - can
tl_hn‘emt!@e, celneg ip@d‘td)f:ﬂtl&r()p&f:t% W& ahe Of@np@Lnd Mol: faraal
P%égﬁ?%%; £§H/Jrnixﬁ3§%$%% EAI éﬂ%@%iﬁfﬁgltﬂg'tag%% u%@%gerty
are determined. 1In the case of a peptide, this can be done
by systematically varying the amino acid residues in the
peptide, e.g. by substituting each residue in turn. Alanine
scans of peptide are commonly used to refine such peptide
notifs. These parts or residues constituting the active

region of the compound are known as its "pharmacophore".

Once the pharmacopheore has been found, its structure is

modelled according to its physical properties, eg

stereochemistry, bonding, size and/or charge, using data

from a range of sources, eg spectroscopic techniques, X-ray
diffraction data and NMR. Computational analysis,

similarity mapping (wﬁich models the charge and/or volume of
a pharmacophore, rather than the bonding between atoms) and

other techniques can be used in this modelling process.
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25 Percent (% am no acid sequence identity with
respect to a reference sequence is defined as the
percentage of amino acid residues in a candidate
sequence that are identical wth the amno acid
residues in the reference sequence, 30 after aligning
t he sequences and introducing gaps, if necessary, to
awdewve2he maxi num percent sequence i dent ptyeB2068MUs323
not consi dering any conservative substitutions as part
of the sequence identity. % identity values may be
determ ned by WJ-BLAST-2 (Altschul et al., Methods in
28n\WD \%ﬁ%@5€9%1@@1§[§§%@g3/ @%%%%e%l%béﬁek&%

268:.4 ]éﬁg wX\U—BLAST uses several search
paranet ers, ¥ AFe RigAipg RIFENGET 2Kk t

Valpg@]g,ledl.'heTh% mabé eas@@b&iﬂ?ﬁlﬁfu&eﬂzﬁﬁ WRlke W & ltlla;gnd

[ ebhout RnaVAl USS a0 S0188, 2080 arde sy S BR LS O

séé%@ﬁﬂﬂg therrddel ¢altrke mscasttepm ted by the dusAberor
oth&vigRi-Rg. i dentical residues as -determ ned by

WJ- BLAST- 2, divided by the total nunber of residues
of the reference sequence (gaps introduced by W

BhASTd ait Bt o Tdt@ 1 E of £1t8RE e SRMEACE 0 TR, "ar?e% %QE 10
car.e .be multiplied b 16

n nor ed),
%L ﬁgen%l%oﬁﬁf?loh§9§Pg °66ﬁ6FtP8n§rﬁﬁV“be The
|tﬁﬂﬂhaﬁﬁemolgpdihOSEﬁtﬂmatchéﬂﬂcall§r&ﬁﬁg Q¥aFOW IANLE it
s t ure fo shi.ng,, for
&i@%ﬁbemtlll gBe eq%%{:%% ?E) %‘\%:l W/g’%JocaIJﬁmeasy to

exanp e . Ium cC Orl
c?lffffaeéfseo lls%lélﬁéi-‘rm riodbeledrngubiatieadl y Geptaple,

el @ed Ukt GleqRYES | Ji z,a%oremqlg ,;eat)tat_tg (gra@%e%lblgqglccal

as_.f.or, %g%Q “or _exanpl e 50

FAIBEY &r URFS(FORPBEHA n/ BLESETRCEBRLY 0. MiBtre the

p@lwnnyiqowapmhudmeaorrﬁ&m@h:umamh%ph@érﬁ HRUEELT e Rl
gg,%%g qylsodlun1chlor|de 75 mM sodi um

ci't rgte At 4 BPTST - eIT67 55084 6 Aigh HeY -5 The SSC

(O 5 i8] Na@line0i 0F Fovhg Ol wmisi &pr&to@):h & Mg ogld UM

RReeBR&: & d REL6wiineQ- E‘l(gf%gﬂv ngt:s%q:%tpgrtj?, %r to

what extent they exhibit it. Further optimisation or
modification can then be carried out to arrive at one or

more final mimetics for in vivo or clinical testing.

Sequence identity

Percent (%) amino acid seguence identity with respect to a
reference sequence is defined as the percentage of amino
acid residues in a candidate sequence that are identical
Wwith the amino acid residues in the reference sequence,
after aligning the sequences and introducing gaps, if
necessary, to achieve the maximum percent sequence identity,
and not considering any conservative substitutions as part
of the sequence identity. % identity values may be

determined by WU—BLAST~2 {Altschul et al., Methods in
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25 Denhardt's solution, sonicated sal non sperm DNA (50
g/m), 0.1%SDS, and 10% dextran sulfate at 42C, with
washes at 42Cin 0.2 x SSC (sodi um chl ori de/ sodi um
citrate) and 50% formam de at 55C, followed by a

hi gh-stringency wash consisting of 0.1 x SSC
contai ni ng EDTA at 55C. 30 The subject The subject to
viNO etvapfam2conposi ti ons and/ or treat ments ofecTicB®03/005323
invention will be admnistered will be a mammal, 29 WD
2004/ 052922 PCT/ GB2003/ 005323 referably an
SRGRIONER! 212 SEAF HT A0 GhBRE 1 r BRCHAS(2guoer SeaBBRE

rﬁéa&::h ﬁ@b&&%)tergpgnosﬁ:abf RONHEYrOlsAPRo Ofe idraum
ani_m

(o] horse, shee
SFrEeantSE Ea S C e BE PR AR R e P THF phEovins
seddjreat: uwéﬂlabavpaﬁj%s1danv@ﬁiapu5rﬁdﬂgpanEb 12%,uwyrd
b
CofkedBolgafh Lyl Y. A3 EnflETR1E éevdélép%feyggntﬁtt}evme
e&q)@%eitﬁemtrmd banttnealrsxmbteheoﬁawagblmydbete&@emeﬁm@%ﬁ

i Soqgggrﬂﬁre%g% MRY-ckR sl 80 Ji&3ULE fy UMear Gt SLRASRLOF of

. 0. epllepsy, stroke, or a
n’é%ﬁl(%‘é@e%r i veteusmgrt F%‘Eilenlcéal‘?ﬁﬁﬁg iRERDTYReY BV af b

mxgﬁ—Eonnw%er rgﬁ@ﬁbbi\%%rﬁzlﬂcéstoo\'nﬁk@fnm 1§hehd| sease
ar ki pson' s di sease e t he
CHASIEBh W Genet JergTew 1 AR B B i
conJunctlon with other therapies, such as surgery
gggé Egnggﬁhkggﬁéon Formulations 20 It is

t the peptides, mnetics, and
vectors of the invention as pharnaceutica

f orMlgaht 01 k8ol ’ma‘?,roﬁpoﬁédtgﬁlecp RPRLBLE Othat: (1)
nmedi canent ) cqonpri si at | east one active_ conpound,

RIS hY BdTesty herd iiigh bRt taFe nifte “GERERY-
phat ranpld aalbhy mceeplabtel diigeed @SSy sodium citrate/

0.1% sodium dodecyl sulfate at 50°C; (2) employ during
hybridization a denaturing agent, such as formamide, for
example 50% (v/v) formamide with 0.1% bovine serum
albumin/0.1% Ficoll/0.1% polyvinylpyrrolidone/50mM sodium
phosphate buffer at pH 6.5 with 760 mM sodium chloxide, 75
mM sodium citrate af 42°C; or {(3) employ 50% formamide, 5 x
SSC (0.75 M NWaCl, 0.075 M sodium citrate}, 50 mM sodium .
phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x
Denhardt's solution, sonicated salmon sperm DNA (50 pg/ml),
0.1% sDS, and 10% dextran sulfate at 42°C, with washes at
42°C in 0.2 % 39SC (sodium chloride/sodium citrate} and 50%.
formamide at 55°C, followed by a high-stringency wash
coﬁsisting of 0.1 x 85C containing EDTA at 55°C.

The subject

The subject to which the compositions and/or treatments of

the invention will be administered will be a mammal,
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wel | known to those skilled in the art, including, but
not limted to, pharnmaceutically acceptable carriers,
adj uvants, excipients, buffers, preservatives and
stabilisers. The fornulation may further conprise
ot her active agents. 30 Thus, the present invention
further provides a nethod of nmaking a pharnmaceutica
OROPOSIHe2oN as previously defined, the mepHRERIc03/005323
conprising adm xi ng at | east one peptide or vector of
the invention together with one or nore 30 WO
RYSA£08290 2rPefPEEPTOSAO P3Py ARcRUTAYERF| {o- 9. @
afmmab&ﬁ loROkE6k &Nt aoegwldatkn@metyod:rw ogki ¢ i n
‘ﬁH% carriers, uvants, exc“plent etc..
5anf°ﬁ1§ t%‘? Bhar Adte FE%’II 5Rc dptaBl ¥9%s u
heregienablper ttaensultjictotpaunds, i ngredi ents, naterlals,
conpositions, dosage forns, etc., which are, within
the scope of sound nedical judgnent, suitable for use
iGenegat Bict thiet hulbheet wilskUeyeofNd [vemsgdj estalhy CNS
GBSO, (- 8. ne LWLV { RRUL 0. RXGE8] VRuEOXE Clhk.

|rr|taf|on l'ergi c response, or other problen1or
PR chit |t6’nth@o?ﬁ’ﬂéW§~uFa¥% Wi 8h ¥readdriafpegimental

benebi &/ rinek dﬁﬁ&%@ mapABE &Rk @intAd] UnaditonseyshayLhby
etc. nust also accep table in the sense of being
St P B THPFHE tCH‘eseBPﬁe?r g R Tenf s ofSRH1EPSY
fsﬂﬁmubat¢nna néﬁréﬂageabkEtxnﬂ'bbﬁmftloadjua&uﬂung memory-
nt found. in stan
R gt T I B
Rh&ﬁﬁa@eutwgaKLSUMéﬁtQS§e@ﬁih Ed|t|on 2000, pub
Li ppi ncott, WIllianms & WIkins; and Handbook of 20 .
Phar maceuti cal Excipients, 2nd edition, 1994.

FdentiFed msngsnaf Lapeyt ive Wh}lecsteaafc%lhbrbﬁurta‘f?%
EEcF usk Nid %nﬁ ehdR 0fn AYULUiSeri SQIQBEEs, PUBYER-furery

sterile ons, in which the active conpound is
&V§¥8Fvﬁﬁfsgégéh33&?ql qui ds may additional contain
ot her pharnaceutically

Formulations

It is preferable to present the peptides, mimetics, and
vectors of the invention as pharmaceutical formulations
{e.g., composition, preparation, medicament) comprising at
least one active compound, as defined above, together with
one or more other pharmaceutically acceptable ingredients
well known to those skilled in the art, including, but not
limited to, pharmaceutically acceptable carriers, adjuvants,
excipients, buffers, preservatives and stabilisers. The

formulation may further comprise other active agents.

. Thus, the present invention further provides a method of

making a pharmaceutical composition as previously defined,
the method comprising admixing at least one peptide or

vector of the inventiomn together with one or more
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acceptabl e ingredients, such as anti-oxidants,
buffers, preservatives, stabilisers, bacteriostats,
suspendi ng agents, thickening agents, and sol utes
whi ch render the fornulation isotonic with the bl ood
or cerebrospinal fluid. 30 Exanples of suitable
isotonic carriers for use in such fornulations

i pal wedsdodi um Chl oride | njection, Ringer' spera@bndsiofNis
or Lactated Ringer's Injection. Typically, the
concentration of the active conpound in the liquid is
f rpbmfmmﬁﬂcqlhg/am:ep*@a@@oaﬂgq&)lﬁgrm wellokng¥angn ehose

f sem ahout, Sie 120@n$05%%@21£E§7§B¥9@§h995%%§1pﬂ9m5,

ng/m to about 1 pg/ The formul ati ons may be
préSented in unit-dose or nulti-dose seal ed
containers, for exanple anpoul es and vials, and may

b t - I dj t
TR Py "B e A O aRert TR kot B H o
caert®ins tor cexamplde, watgredieorts,i mpeetions, Comp051t10n8,

i ﬁ@%eﬁtﬁ%‘aﬁspfé% L OniSe- 2, BX 8 %aeﬁg@ enjcﬁcgém
SO ons and susﬁen5|ons may be prepare from
sTerital Jodaesst. guahwhls foanese 4Bl epataqp with the

AdFLBh ST 03t ERE AdeBE SiX afulQPi & (fehs pepid48S wotndite

invention will generally be by injection, preferably
disFeet1iye ﬁ%l?htey cmsritalwécﬁ]o‘ﬁrﬁﬁg; BERAYSECt Py W?Fa
t @eosldne oef cepEgatitng. cdnﬁb@sdﬂitbhelsmte 1fa seasmge.

t t
CBPREF O/ e hat it ey PEi Py ARAP ke spcaphnes ete.
' "TﬂuﬁtyalsoEbpe’razcmmmtabla\brﬂn tihelerdnpieng t el rin wenpa oifple

andef egi,O[EEQE Slnd}fegs_g'r?té %‘fe’éﬁé % }%hétf@&"’ be

descri y way of exanple 2 wth reference
to the acconpanying Figure 1, mhlch shows the priners

usedeimd sakaterd haqh fidist Ok Yo 4aRRBS ofd OMahhBe found
pr.ot ei ns, MAG TN-R and I\bgﬁéwﬁ I Nng sequence or t.he

cGhpf BAERESr PRIIAGTAF 1 73 iTPThERATP S YT IPHEDY S
ardarsint( it ) sceaens, artahdpdid yvnyndeod ) ned.

RESLELEON BLEES20cae anderldednaSEQ, | NOS are as

Pharmaceutlcal Excipients, 2nd edition, 1994,

Formulations may suitably be injectable formulations, e.g.
in the form of aqueous, isotonic, pyrogen—-free, sterile
solutions, in which the active compound is dissolved. Such
liquids may additional contain other pharmaceutically
acceptable ingredients, such as anti~oxidants, buffers,
preservatives, stabilisers, bacteriostats, suspending
agents, thickening agents, and solutes which render the
formulation isotonic with the blood or cerebrospinal fluid.
Examples of suitable isotonic carrxiers for use in such
formulations include Sodium Chloride Injection, Ringer's

- Solution, or Lactated Ringex's Injection. Typlcally, the
concentration of the active compound in the liquid is from

about 1 ng/ml to about 10 pg/ml, for example from about
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MAGL 17 MAG2 18 30 TNR1 19 TNR2 20 NogoN 21

NogoN2 22 Nogo66-1 23 32 WD 2004/ 052922

PCT/ GB2003/ 005323 Nogo66-2 24 Al so shown
schematically is the resultant construct (SEQ ID

NO: 25) obtai ned by digestion and sequential connection
of 5 the resultant PCR products. Restriction sites are
uweesdsoseort. Al a- encodi ng codons are | abel | edtr/gBows/mgs23
sequence for each inhibitory domain is represented by
t he Q;acketed nane of the dommin._  The stop codon is

| 1Berqad Ce rhesodt "9/ et EOFT RN BAY i %h of
Nogesdarai DS Wrespanst e miayi Apsenbédlidiokyntdiers, for

properties_Repul sion assay 08 cel | use 3
PSP biosc SORRLes AR e MYbARY Soi e oapgt 2 freeze
cdrhet dilgbblyi ahesidl) abbmdiftiom tdvmidiey iwdly ThesamliType of
. Col { ectii 0 f Mggas , USA ¢ N
gg%%?%%ﬁﬁggu%b fdAg B-?%éf?%ﬁﬁére gﬁgtggfon coat ed
sibseqtares . ubitrgliRbgby 230r Nogee- STt apgsPLEB sand

- ColsNagen 660 As: :els! aRS ASPe@PioncOoRty Ue FRPSFAL iRBnaNd

purification of the reconbi nant 25 domai ns of Nogo,

ePtHer caPBRES Gl 43R YN PT ot AESwith  GST, were

performed as previously described (Xiao ZC et al,

1 39w¥ h@%QS cells were repelled significantly from
=50; Nogol - 66, and GST- Nogo- 66, but not

Nogol -25 and GST. Neurite outgrowth assay 33

Administration of the peptides of the invention will
generally be by injection, preferably directly into the CNS.
Injection may be directly into the site of damage, e.g. into
the site of damage. Alternatively, injection may be into

the cerebro-spinal fluid, typically near the site of injury.

Experimental work underlying the invention and embodiments
of the invention will now be described, by way of example
only, with reference to the accompanying Figure 1, which
shows the primers used to isolate the inhibitory domains
from the proteins MAG, TN-~R and Nogo. Coding sequence (or
the complementary strand) is shown in bold. Start (Met) and
stop {(***) codons are doubly underlined. Restriction sites

are underlined. SBEQ ID NOS are as follows:

Primer SEQ ID NO

MAG1 17
MAG2Z 18
TNR1 19
TNR2 " 20

NogoNl 21
NogoNZ2 22
Nogo66~1 23

32




10

215

20

25

30

WD 2004/ 052922 PCT/ GB2003/ 005323 NGL08 cells were

pl at ed on coated substrates using Nogol-25, Nogol-50,
Nogol - 66, and GST-Nogo-66 as well as GST as control.

5 Neurite outgrowth of NGLO8 cells were inhibited
significantly from Nogol -50, Nogol -66, and GST

Nogo- 66, but not Nogol-25 and GST. 10 Aspect 1,
Bwamples2822Scr eeni ng of novel short pepti descagabiosiosss
neuronal growth inhibitory nolecules TNNR, MAG and
Nobgo t hrough phage display technology 15 Purification
of VPRS2 and Nogo from adult nouse brains was
performed by i mrunoaffinity chromatography as

&rgﬁw OL?%% descri bed (Pesheva, P et al, 1989).

EPati YN Srberpicetivats She oretwidanpkcomisityant (SEQ ID
dawazep dftalbe® bMIGyeNoGR 2Rd asedudat oM RIAhELPS W kD
G%‘Eevvgge erfto%gsd aé g{ evigusly descrjbed (Xiao ZC
et al; "58:65‘}1 R RE%E S of 8P SiGRePR Sife8d258 phage
bivndinbinegr. getbafaorconpi dosoneetiengabidty t beding

P T g ' : tide Jibrary kit '
E%EE%%%M %:ggl g%(g{ S'Lﬂh g%!l%c of & HG €6 § reﬁﬁﬁégg\giyu%‘?' s
i heBFkRitoname o thej ¢dniain. a Thdmapy ofdgphagessbelled
di*gpl ayi ng di fferent peptide sequences, was exposed
to a plate coated with the target protein. Unbound

phage was washed away and specifically bound phage
was el uted by lowering pH The eluted pool of 30 phage

W g, a0 li fi nd the process was repeated 3-4 tines.
Aft%r 3-4 rh%%tﬁpd% gf affinity selection, several

speci fic phage clones were isolated from 7-mer random
pepthie:Bhagss JH gRLaYed. ki br.ar Ldentified_b
ELI SA. The peptide 34 mazo%f%ﬁgggi%’q%&F&%%dﬁ‘dﬁégﬁ
eRERfTd8equences of the specific phage clones were
det erm ned by aut omat ed sequenci ng. The sequences of

Repulsion assay

NG108 cells‘(mouse neuroblastoma —~ rat glioma hybrid cells,
commercially available from the American Tissue Type Culture
Collection, Manassas, VA, USA, under accession number ATCC
HB-12317) were plated on coated substrates using Nogol-25,
Nogol-50, Nogol-66 and GST-Nogo-66 as well as GST as
control. Generation and purification of the recombinant
domains of Nogo, either alone or as fusion proteins with
GST, were performed as previously described (Xiao 2C et al,
1996) .

NG108 cells were repelled significantly from Nogel-50,
Nogol-66, and GST-Nogo-66, but not Nogol-25 and GST.

Neurite outgrowth assay
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pepti des which bound specifically to the targeted
proteins were obtained. 5 The franework sequence of

t he phage coat protein, into which a 7-mer
pepti de- encodi ng sequence is inserted in each phage,
is as follows: 10 TTA TTC GCA ATT CCT TTA GIG GTA CCT
TTC TAT TCT CAC TCT (SEQ ID NO 26) ... GGI GGA GGT
SfineA, ACT GTT CAA AGT TGT (SEQ. 1D Noddbmnsps
represents the site of insertion of the 7- e-
15 encodi ng sequence. A Kpnl site is underllned a

Bagls sictlds werdauilityd undecktad dubEkenplsanygiidg rmrgol—zs

e S e el_qw,
O ot e G N D T T
2onpegit-i de havi ng the sequence shown (though there was
of course sone variability in the encoding nucleic
aci d_sequences, owing to the degeneracy of the
@‘éﬁéﬁ@b Oé‘éaé?“’th' 5§IfI\F"G?% 8 £Rlapuia athitesr "SEQ ID

nigdntel er sonl Gofbe-5Mepbhse-cxequenNaT Thgo-HQ bl

f th nuc %3%‘a0|d 25 sequences are 28-35. Target
Eﬁ‘énbg u%‘i1 i“®Taci d Peptide SIN Nogo-66 TAT CTG
ACG CAG CCT CAG TCG YLTQPQS (n=43) 1 Nogo-66 GGT TCT
CTG CCT CAT TCG CTG GSLPHSL (n=8) 2 30 TNR-EGFL ACG
CAG CTG TTT CCT CCT TAG TQLFPPQ (n=18) 3 TNR-EGFL CAT
kegeT 1 CEFaugale AAT ATT HSIPDNI (n=3) 4 TNR-EGFL CAT
CAT ATG CCT CAT GAT AAG HHWPHDK (n=1) 5 TNR-EGFL GGT
TCT CTG CCT CAT TCG CTG GSLPHSL (n=1) 2 TNR-EGFL TAT
Aersd@aces EZX?¥N5?°Efﬂpe?F?ﬁ$%¥§q%*“i} ppurggajgrowth
2&3%%&9280?@&1@32 GR3k 00082 SandiNogd AfholighARXa¢AG CCT

TCG YLE&%&§§§n:19) 1 MAG CAG CTT CCG CTIT ATG CCT

J(j'_Plfﬁls 7 MAG ACG CAG CTG TTT CCT CCT CAG
TQLFPPQ (n=7) 3 5

Purification of TN-R, MAG and Nogo from adult mouse brains
was performed by immumocaffinity chromatography as previously
described (Pesheva, P et al, 1989%}. Generation and
purification of the recombinant domains_of TN-R, MAG, Nogo
as fusion proteins with GST were performed as previously
described (Xiao ZC et al, 1996). All these proteins were

used as phage binding targets for rapid screening, using the

Ph.D-7TM phage display peptide library kit (New England

Biolabs, Ltd) according to the manufacturer’s instructions.

Briefly, a library of phages, displaying different peptide
sequences, was exposed to a plate coated with the target

protein. Unbound phage was washed away and specifically

‘bound phage was eluted by lowering pH. The eluted pool of

phage was amplified, and the process was repeated 3-4 times.
After 3-4 rounds of affinity selection, several specific

phage clones were isolated from 7-mer random peptide phage-

displayed libraries and identified by ELISA. The peptide-
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36 WD 2004/ 052922 PCT/ GB2003/ 005323 Aspect 1, Exanple
3 1In vitro assay for phages displaying peptides that
reduce the inhibitory effect of Nogo, HAG and TN-R on
neuronal 5 adhesion Tissue culture petri dishes
(Becton Dickinson) with a dianeter of 3.5 cmwere
coated with nethanol -solubilized nitrocellul ose
agEPhoblsdd 0 Lagenaur and Lemmon (1987) andpdBipanesinsszs
air-dried under a sterile hood. Then the petri dishes
were incubated with PBS containing 5 g/m
pehyedinsagténemes Pdrthe speui Si@ph83<C.clSubsegrment | v,
t r e dried
Bst@lfnm%a ue &%%%g@&l Ja%%ﬁmﬁd $p M 443;18%?%1:

under a steri| . rotein spots of 5 pM
GBFPE By @BFCciNoy6e, SHEBNIL cRbh0 66, h@(ﬁal\’?lgﬁfé@‘élpweéfls

1Q0rpMNagaka25) were applied to the
nitrocel | ul ose-coated surfaces of the petri dishes and

i ncubated for 2 hours at 37Cin a humdified

atI‘H'@Sﬂdfﬂfe&(orkS&lélﬁtéﬂuerﬂﬂ Vehet bleag?ep%St V}g&fe&e\ﬂﬁS hiatt ot ireen
s wth he dishes were.th | poded . Wi

Pés Bt é’eﬁu h 2%%% é’t’g TeHEEPTY drfedn¥2 ’i % ati Y é’gage'
B$A {Sifpiapwand i ncubated overnight to bI ock resi dual

non-specific protein binding sites. 25 Then, the

di shes were washed with PBS and NGLO8 cells were

pF&R eRFG FC2 AT GICTDUTFD TG CEA I FedlHadlre SPddTuhPESR

cept @b MY, 108 fRiabePordanecs agAimmat @rd@nai Ayr afer2 (e

x 105 ’r?%ﬁ”S/m and incubated at 37Cin a hunmidified
After 12 hours, the dishes were gently

vvashed three tines 30 with PBS and the cells fixed by

fl OQQI ne%entg htl‘?eBSSJ_%gngLaIlQllsggth 5%) gl Ut ral d h%to}%eh

APt eF f i Xation, culfures were s ai ned
tehm@;rme Sbrmenqesl gABel¥Piin szté%s@ddamncsﬁdboaaﬁml sthe

st ai feghicubhyses; ere then washed three times with
water and air-dried. 37 WO 2004/ 052922

PCT/ GB2003/ 005323

Exemplary 7-mer peptide-~encoding sequences are shown below.
“"n” refers to the number of isolated phages displaying a
peptide having the sequence shown (though there was of
course some variability in the encoding nucleic acid
sequences, owlng to the degeneracy of the genetic code).
“SIN” is an abbreviation for “SEQ ID NO.” and refers to the
peptide sequence. The SEQ ID NOS of the nucleic acid

segquences are 28-35.

Target Exemplary nucleic acid Peptide SIN
Nogo—~66 TAT CTG ACG CAG CCT CAG TCG YLTQPQS {n=43} 1
Nogo—~66 GGT TCT CTG CCT CAT TCG CTG GSLPHSL (n=8} 2
TNR~EGFL ACG CAG CTG T1T CCT CCT TAG TOQLFPPO {n=18) 3
TNR~EGFL CAT TCT ATT CCT GAT AAT ATT HSIPDNI {(n=3}) 4

)

2

6

TNR-EGFL CAT CAT ATG CCT CAT GAT AAG HHMPHDK (n=1)
TNR-EGFL GGT TCT CTG CCT CAT TCG CTG GSLPHSL {(n=1)
TNR-EGFL TAT ACG ACG CCT CCG AGT CCT YTTPPSPE (n=1)

35




Cells adhering to the various spots were photographed
and counted. Al experinents were perforned at |east
three tinmes. Statistical analysis was carried out by
Student test. 5 The I evel of significance was chosen
as p < 0.05. GST-Nogo66, Nogo66 and Nogol -50 al

di spl ayed significantly reduced NGLO8 cell counts
cHioparesoro GST; Nogol -25 did not. 10 NGLOSpE@ES50:05:8
pl ated on poly-DL-ornithine-treated tissue culture
petri dish as single-cell suspensions. Specific
plaGes t hat2HiEHa A¢CtHE N6Hoss: TCHAG YIANPOFNRabt ndilng
pepti des i deditdyir edcaloy arTheser %%qled 11hBR ?rgie% o

cg&%ure Cells were maintained for 2 hours

tion afd® BGERF Mg Chft #F% SRGi di TREFBPGe (n<3I | 3
adhesi on was determ ned as previously described.
Phage di splaying the peptide YLTQPQS (SEQ ID NO 1)
was able to block the inhibitory effects of Nogo-66
and MAG on NGLO8 20 cell binding; phage displaying
the peptide TQLFPPQ (SEQ ID NO 3) was able to bl ock
the inhibitory effect of TNR-EG-FL on NGL08 cel

bi ndi ng. 25 Aspect 1, Exanple 4 In vitro assay for
pepti des that reduce the inhibitory effect of Nogo,
MAG and TN-R on neuronal adhesion 30 All the screened
consensus peptides are synthesized using the

sol i d- phase nethod by neans of a Peptide Synthesizer
Model 1000. Neurite outgrowth and growt h cone

repul sion assays are perfornmed as described
previously (Xiao ZC et -al, 1997). Purified intact
TN-R, MAG and Nogo and reconbi nant 38 WO 2004/ 052922
PCT/ GB2003/ 005323 donmi ns of TN-R, MAG and Nogo are
be coated as substrate, to allowidentification of
the inhibitory domains of TNR, MAG and Nogo. In a
further assay, the synthesized peptides are mi xed
with the rel evant protein/domain before coating, to 5
identify peptides that can neutralize the inhibitory
effects of TN-R, MAG and/or Nogo in vitro.
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Aspect 1, Example 5 10 In vivo test for peptides that
can alleviate spinal cord injury Those consensus
short peptides that can neutralize the 15 inhibitory
effects of TNNR, MAG and/or Nogo in vitro are wused in
vivo to determ ne that they alleviate spinal cord
injury (Bregman et al, 1995). These peptides are

i wpaahestozzi Nt o spinal cord injured adul t ray/gr003/005323
Regenerati on of axons is assayed by

i mmunohi stochem stry by conparison with an 20
upspelt dd Bomalel 3 Function inprovenent is al so

anal yzed. Aspect 1, Exanple 6 25 Screening for

candi date factors that can abolish the inhibitory

ef P etttEoops Ty Hor\RgIesn di splaNdge PrRfdeFatiat reduce

okhg OiRine b€t HlRrEeE AIIC @3 ga! Qmie bl MN&d oh OfiedRal
pepti des that can neutrallze the inhibitory effects of
ﬁé&? 1°80 MAG and/or Nogo in vitro and/or in vivo
(preferably both). EST databases (preferably dat abases

CNS-derjved E are arche S| he,
débsesnueerg EL b éjo%ucl elosthleae? gle{é( IE%% cBNA 2
I dbanmtleesoar:é s cmeesad cosk ag waabeme@dar@égemeﬂ:dtle‘zed

o}, i g i Le t
g%tors§h§8$%§ﬁlgég 25§E£%%#$@B2%%gf€%%§gBQ%Fhata%%n

aﬁb¥1@ﬂ4eﬂh%n¢QﬁnabFﬁ%ﬁ%}eehP@%t:?héﬂ e RetpRG Eigsorere
h@ﬁghbézggsﬁﬁéﬁi@%BdEGﬁ%alggkﬁ rﬁg?ﬁl ﬂfibgd ithine for

f usi on _groteln utra|2|ng eftects are
t sharsast FHeSerfuwgapretivushy digrhesheeprptaisied . tigean

atigsNat kN epyRunbiogtRet uhher neukeal iZimgqef fects in
vivo is to transplant candidate factor-transfected

neurons to the injured spinal cord in an experinental
apid@linaBgoobs@r wey 1 tdye sngitdsl,i 2i e d&ﬁ'SNb§§66 1@ odaw
factors that can abolish the |nh|b|tory effects of
Tﬂpg@GG 100 pM Nogol-50 or 100 puM Nogol-253) were applied to
the nitrocellulose-coated surfaces of the petri dishes and
incubated for 2 hours at 37°C in a humidified atmosphere.
Subsequently, the spots were washed three times with PBS.
The dishes were then flooded with PBS containing 2% heat-
inactivated fatty acid-free BSA {Sigma) and incubated
overnight to block residual non-specific protein binding

sites,

Then, the dishes were washed with PBS and NG108 cells were
plated in 2 ml of Dulbecco’s modified Eagle’s medium
containing 10%‘fetal bovine serum at a density of 2.5 x 10°
cells/ml and incubated at 37°C in a humidified atmosphere.
After 12 hours, the dishes were gently washed three times
with PBS and the cells fixed by flooding with PBS containing
2.5% glutaraldehyde. After fixation, cultures were stained
with 0.5% toluidine blue (S8igma} in 2.5% sodium carbonate.
The stained cultures were then washed three times with water

and air-dried.

37



10

15

20

25

30

MAG and/ or Nogo are therefore obtained, and are usefu
for treating, or in the devel opnent of treatnents
for, CNS dammge, especially spinal injury. 15 Aspect
2, Exanple 1 Vector Construction 20 Nucleic acid
encodi ng the foll ow ng domai ns was obtai ned by PCR
N-term nal and 66-Aa extracellular domai n of Nogo- A,
tWonespefi fth 1g |ike domain of MAG and t hepGEhmoethds
domain  of human TNR. PCR priners were designed to
include restriction enzyme 25 sites and to encode Al a
linkers at the ends of the subcloned sequences (see
Fi 1 refor P d l'e
G b By Tece, s, ML Bpbt R HED foq liEhey )
seuEat aztllly exDNAERCodieie PhefMmed phkbrastwgbree

|&%%ed89£61\&%§8a§%1 Qié u%f B§J:191rbl?105[1{:r}9y GBLAS test.
(agai.n, 30 see Ala linkers facilitate

p't%éPV?Jom:ﬁ ﬁg%tglqaﬁeemucﬁgsew% 20047052922
PCT/ GB2003/ 005323 Then, the sequentially connected

S ubl e est d Xba the
N B FUILS B S0l G, o BRI 200, 0, 2o, Lhen,
pregidiged %G I0€c oabl nanhtvecinpareThie GSE#¢oidyaiant vt tort .
was verified by agarose gel and sequence 5 analysis.
Aspect 2, Exanple 2 Verification of the inhibitory
NFIOBi Brkl oMerher e mmy-Ditoupdshanet troptefotissue

Bﬁhﬂheetig%ﬂ@N61M§Qﬁi@@n&fﬁld%ﬁll£ﬁé%%h§§oﬁ§“‘3556§£flc
anlnals vitro testlng nmust_be carried out to make

Hirgse h{éﬁaft R spize EhReNedt e '@%fhr 8d e NP IREARAI i an
geiptsdand eanibbed Areeeredrd aotéd afo the eall cubture.

| ate the nmune .sys 3@ host. .To check
%.'quu *:Tuned ¥t§r4grr?n§f'1§%t aore ufzhtlon an&
stalnlng w1th toluidine blue. Cell adhe51on was determined

as previously described.

Phage displaying the peptide YLTQPQS (SEQ ID NO. 1) was able
to block the inhibitory effects of Nogo-66 and MAG on NG108
cell binding; phage displaying the peptide TQLFPPQ {SEQ ID
NC. 3) was able to block the inhibitory effect of TNR-EGFL
on NG108 cell binding.

Aspect 1, Example 4

In vitro assay for peptides that reduce the inhibitory

effect of Nogo, MAG and TN~R on neurcnal adhesion

All the screened consensus peptides are synthesized using

the solid-phase method by means of a Peptide Synthesizer
Model 1000. Weurite outgrowth and growth cone repulsion
assays are performed as described previously (Xiao ZC et al,
1997).  Purified intact TN-R, MAG and Nogo and recombinant
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reconmbi nant vector. After transient expression, the
cells 20 and the nediumwere collected respectively
and Western-Bl ot was perforned using antibodies to the
inhibitory nolecules (Xiao et al, 1996) to verify
that the reconbinant protein is secreted out the cell
and can act as an antigen to stinulate the host

| woueenRyat em when the vector is adm ni st erpggdydpdondtnssas

.Vivo as a vaccine Transfected cells were detected

pgsmlve for and TNR anti bodi es conpared to
A3 §F e Y é’u @éﬁ ad NPg R @5cE7Ay of of Ui ga thaste
delulam ﬁdehﬁlbﬁah‘.l?ﬁ arsfpet eghini@oan dcic][mﬁnt; r dﬂS]ﬁ\E—ﬁt, el?]hG
ce 48 urs after transient transfection i,th the
R T R e
| mxerOpriébi phd ateddvandd p\wtaﬁﬂ)ﬂdoanﬁiﬁz;zefore coating, to

0 3 th _a
At hody berna e ord T RReehadal e Tabael R Freces
mefé'l‘ké‘paw&@e@%’yrlf@%%ﬁﬁ BU5:9DS- PAGE and probed for
Nogo and TNR, respectively. Each precipitate reveal ed
i mrunoreactivity for the corresponding 5 anti body,
indicating that the protein is being secreted. Aspect
2 saeaiTpl, eEBandleDot - bl ot of GST fusion proteins with
pre-i mune sera and anti-sera Anti-sera were _
collected fromLewis rats after 2-nonth vaccination
WER Fivsc SabE nfont ppb Bisdesd thAt semi alldbGiagenepmalatdosd of
C§I~,1C§[§go66, GST- NogoN, GST- TNR/ EGFL, GST- MAG |1 g3-5
andJ T were dotted as substrates and subsequently
blotted with sera. Anti-sera specially recognized GST

f 15 0N PROEQENS snBHE il 1 68T . tHRtechNMNR ra8L fe the
r eC.o n| sed i ther _the fusion proteins, nor, GST. 20
et etan

ts af TNRr WAS tng/ PECIAS BNY IR PSP as

aufNA ivaetideco Abtermine that they alleviate spinal cord

injury (Bregman et al, 1995). These peptides are injected
into spinal cord injured adult rat. Regeneration of axons
is assayed by immunohistochemistry by comparison with an

untreated control. Function improvement is alsc analyzed.

Aspect 1, Example &

Screening for candidate factors that can abolish the

inhibitory effects of TN-R, MAG, and/or Nogo

Degenerate oligonucleotide sequences are determined for the.

- peptides that can neutralize the inhibitory effects of TN~-R,

MAG and/or Nogo in vitro and/or in vivo (preferably both).
EST databases (preferably databases of CNS~derived ESTs} are
searched using the degenerate oligonucleotide sequences.

. CNS cDNA libraries are screened using labelled degenerate

' oligonucleotide probes. Hits represent candidate factors
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To check the regeneration of the injured spinal cord
after immunization with the DNA vacci ne, the

reconmbi nant DNA vector is injected into a test

animal. The anti-serumof imunized aninmals is
assayed to verify the i mmune response 30 after the

i njection of DNA vaccine. A sem -transected nodel for
Swonaleend injury is used. After a peri ogcoisabloi®ssf
nor phol ogi cal study of the injured 42 WD 2004/ 052922
PCT/ GB2003/ 005323 spi nal cord neuron/axon, and a
belhay icanabbshtisty thé idiebibmivrelifseits pér Porhedrc(dyd/or
I iz S [

R B e L ek o e *bog
obretedonbhivarithey pevoraliicdng t9fdept e @i gS‘éﬁs@hmﬁl es.
PaENA3 L Ve RIbuk 8¢ ki1 thBedgrsarsion is used as a
control. he vector is injected into the back of the
rat. After the 10 rats have produced anti-serum the
Sph ﬂﬂte@ﬁéﬂﬁvearw%y tesicanedne Tﬁﬁttﬂﬂl@l@néffm:ﬁ:st @n vivo

recelv twi ce nizations f ot

Wk CRREST I Arec Rl PRI Tab I T Sy (e Eo the
(Lnpir20g spomal b@rmei@rﬁm experdirentahvemirhbr aitd ebserve
I@H%qﬁgkggy J§mp%g§u£J§) . The dorsal half of the

spi nal cord i1'st

cut with a pair of mcroscissors
to sever the corticospinal tracts. The depth of each

| 88 OfhctBPOUthakNMBn | o83k nateeqnbybiacdmr Kfﬂécﬂfse@bfom R,
the tip of the mcro- smssoré1 g a 6_wee zy&
2%%&11%8%%%0 P& breraiRee @la? gﬁlé‘s?ﬁ%t‘ﬁsze {*a %F a
Staeslngt i on of tWEAdHRA chnkeatofgesratments for, CNS
aﬁgmgggneg quaﬁradlfh perggldase) is injected onto
SE1iS O of 2RriEx “As T escri bed (Li et a
1996). 48 hours after injection of W3A-HRP, the
animal s are sacrificed by intracardiac 25 perfusion,
and the |ongitudinal cryostat section of the spina

cBFer%s 2p B¥¥ W f &r HRP hi stocheni stry as descri bed
(Li et al., 1996).

Vector Construction

Nucleic acid encoding the following domains was obtained by
PCR: N-terminal and 66-Aa extracellular deomain of Nogo-A,
third to fifth Ig like domain of MAG and the EGF like domain
of human TNR.

_ PCR primers were designed to include restriction enzyme

sites and to encode Ala linkers at the ends of the subcloned
sequenbes {see ¥ig. 1). Therefore, when the PCR products
were double digested by restriction enzymes and then
connected sequentially, DNA encoding the Ala linkers was
located between each pair of neighbouring domains (again,
see Fig. 1). The Ala linkexs facilitate proper folding of

the dqmains.
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(2) Verification of the immuno-response of the
i muni zed 30 animals To verify that the antisera of
the i muni zed ani mal s have the function of bl ocking
the inhibitory effect of the inhibitory domains on
neurite outgrowh, a neurite growmh 43 WO 2004/ 052922
PCT/ GB2003/ 005323 assay is used to test the serum of
twe ztmamazmizzed ani mals. A 4-well dish is figglcssabdashs
with solubilized nitrocellulose and preincubated with
Sg/n1 poly-L-1ysine. The GST fusion inhibitory
dOhet ndh8r sprepstitdeslareonpeaked VA e daeblle adigesseg iy
degpi andné hedhd Redbet&d ihQbrdediftdta SbounTHES & MebL S
e then incubated overnight at 4C with the serum from

ar
el THEC TR d1° RFREUST nEeoPHRaRF ZEF bt hThhie DNA
vaesimbdnanThe ket una i Srar@ DY@y agshPorsiyaat ahd dayudfce

r er.ebel l ar neurons purified by Percoll density
g?%%ﬁgﬁf'centrifugation 10 are plated at a density of
1 x 106 cells per well. The cells are cultured in

serumfree chemcally defined nmediumfor 24 hrs,
fixed with 4% paraf or mal dehyde, and stained with
Cogpmgsie DdawpieNeurite length is neasured using a
Uni versal Image | inmage analysis system Data is
anal yzed 15 using the Student-Newran-Keul's test to
deeifcptionoft the i tallifbyf teiyfivhictdens diff the eremybihant
ebeci@r inl888) (3) Morphol ogical study of the
injured spinal cord 20 To check the regeneration of
the transected axon, the rats are perfused with 4%
B¢ Bfrer BRd Ay deccamd Anlo thiieeked | iGNG tHSE NBlimals, in
C$w8§$§£ section _of the spinal cord is picked Yp_on
g&lati AeToHt%RdUGl s BrTded O FnEo 1S GHE=afRpt the
i vl atedamilteh eapbe otddnply ateadhagbat &fltlis- kAl @t ivkody

[ n hen wi.t h_str av,i.di n-conj ugat ed
Toreel Al o0end "LL S AREE S PafRRL SRR of

¢i Feuratrn

~ arhd bedkes. (4) Functional testing of the aninmals 30

The functional recovery of the experinental rat is

al so, carried qut. Contact placing response is tested
kﬁp|qh§ﬁk|§pls, CO5-1 cells were transfected with the

recombinant vector. After transient expression, the cells
and the medium were collected respectively and Western-Blot
was performed using antibodies to the inhibitory molecules
{Xiao et al, 1996) to verify that the recombinant protein is
secreted out the cell and can act as an antigen to stimulate
the host immune system when the vector is administered in

vivo as a vaccine.

Transfected cells were detected positive for MAG and TNR
antibodies compared to non-transfected cells.
Immunoreactivity for Nogo was detected in both transfected

and non-transfected cells.

48 hours after transient transfection with the recombinant

plasmid, the medium was collected and immunoprecipitated
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touchi ng the dorsal aspect of the hind [inb w thout
causing joint displacenent. The ability of the
animals to lift the foot and place it onto the
support surface is then assessed 44 WD 2004/052922
PCT/ GB2003/ 005323 in three to six repetitions.
Greater than a 30% response wll be scored as
pweidinpek Kukel - Bagden et. al., 1993). (5SkpcHabsbiioss
testing 5 The safety of this vaccination approach is
assessed by admnistering the vaccine to test animals
(w:‘rﬂheghéhel%b%m or| ®stiio¥8YEGHd ahbBlddygub brg giwéese A-
eYEM S  ESRRCIALLY 1&%%50&erég@§9f%eﬁr pYOI B fldngl 13-

and behaV|oraI or cogn| ive ai rments. CNS fissue
| BAGK @R NP sids fer ot eakrg T .| é%%’%l”%f! oi ra#Ghe
dﬁ&&ﬂﬂ%at@télré&%ah@@lﬁﬂﬁihakéﬁdﬂivy NG rMBAE Cé N Rlsponding
anti-CNPase (Sigma C5922, |ot 71k4889)., CNPase is a
pPUHRY exit st dna 15haby LBt iRfolEHRIrTe PRy secreted.
2',3 -cyclic nucleotide 3" phosphodi est erase.

Although the foregoing invention has been described in

some 20 detail by way of illustration and exanple for
plerosesd, dixaptrdri By and understanding, it will be
readily apparent to those of ordinary skill in the

art in light of the teachings of this invention that
R RILATL cHaffEs TaREPhPdeE P iR MORR BREy IvpRreEREF2t ARt et 0
wWeddicdbrgdeparting fromthe spirit or scope 25 of the
appended clainms. Al docunents cited herein are

i ncorporated by reference in their entirety and for
aditipseposes.e 301 46cHA0 2004 /10529 22: H2ChEGBR 0D3N006323

R?Jc%rlﬁggleg‘n AVJOJ,%F a0 cordbi'z\*ng%w‘? §a,51%¥| d S T?ﬂflSCI nin the

injured rat nerve a n-non- neuronal cells in
V¢qqq@ntp@ﬂxgﬂ|o§|GﬁTﬁNpQOﬁG, GST~NogoWN, GST-TNR/EGFL, GST-

MAG Ig3-5 and GST were dotted as substraﬁes and subsequently
blotted with sera. Anti-sera specially recognized GST
fusion preoteins, but not GST. Pre-immune sera recognised

neither the fusion proteins, nor GST.

Aspect 2, Example 4
Trial of the recombinant vector as a PNA vaccine

Te check the regeneration of the injured spinal cord after
immunization with the DNA vaccine, the recombinant DNA
vector is injected into a test animal. The anti-serum of
immunized animals is assayed to verify the immune response

after the injection of DNA vaccine.

A semi-transected model for spinal cord injury is used.

After a perlod of time, a morphological study of the injured
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statistics. Methods Enzynol 1996; 266: 460-80. Arap W
Pasqual ini R, Ruoslahti. Cancer treatnent by targeted
drug delivery to tunor vasculature in a nouse nodel.
Science 1998 Jan 16; 279(5349):377-80. Becker CG
Bawlesdsndw2aMeyer RL, Schachner M Tenasci n- Rcridiibdodsszs
the growth of optic fibers in vitro but is rapidly
elimnated during nerve regeneration in the sal amander
Pl Sired et erd welurbn/axqh, Newt gs behd @0 a)atddy of the
19%dhaBd 3L bereBofker T, Anliker B, Becker CG Tayl or
J, Schachner M Meyer RL, Bartsch U. Tenascin-R

i nhi bits regrowth of optlc fibers in vitro and

persi stfmidi AReoRPiC sBERYE BfaM &8 i hgr injury.

G ia 2000 Feb 15;29(4):330-46. Bregman

Kunkel - Bagden E, Schnell L, Dai HN, Gao D Schwab ME

Rét@@ekyﬂﬁd’dﬁmspermﬁw1eotﬁhsIMrHrymmﬂﬂﬁz%EeQnéé/Weekly with
neurite ovvth i nhi bitors. Nature 1995

t0|0 odies to

9. %‘%ﬁé@%i%&s VegRAr fERmNtING PrEGRSEnABXawRkeTer

SFHHJDNNEsl ﬁrea;mksrl\aicsah@etme linseSpidd E@nﬁsﬁd\ asCAr bste for .
NQQ S .a SOCIate neurite

oﬁltﬂ\gé?gl\a/vt L}% g Ebcrtez‘:iln ﬁt}?%éﬁ oFhe kifocl BRkg: the

arfetBosy e Nrpdum Eng i- 2@@& Jeine %Z:ln4ﬂ13(:&7£58)a.r434 9

Ch_legy&{ecﬁhrIl'ﬁgaP&SR’COI@{HUéelthEeé\éév CEW:LC %err A

Sarin Martin D, Baungartne

-Te‘ﬁ‘ﬁg’gﬁ?t@C}éipF%%ﬁr'@ﬁheb)ﬁ fepkobl asts i s eI evated in

stressed collagen gels. J Cell Biol 1994 Dec; 127(6 Pt
209 101. Col liins,BE, Yang JS, Mikhopadhyay G
FEB LT T 2Tk SOt Lyaha FemndERAaAPRRI20aSPaty ¢

a@ﬁ@lglstpecahdcatgm@fr oyetddic B&ESORICRLRJ gé YRRl @F®i NThe

bldggé g. BL ol em 97 an 272(2).. 1248-55
& é‘%ifp%tgetr“s ER" c%?]t %3]%%%&5? " peprited

oﬁlﬁﬁﬁﬁﬁéssoasV%gqseWBbr¥hEycht*nqﬂpudES ﬁIHCUsdEﬂhéfQHpBQ

| bgasids: 1B 06 Natdot Anff]
97 16);. 6378 82 Dobel | ar d§I\/E 5L1£r‘ar"i‘@“%g‘(’)‘g/L; RVEVARCE
Shi%h y OEIF?ﬁr?Hﬂ?O scissors, After a week SuIV1va1

period post lesion, the rats are anesthetized and a 5%
solution of WGA-HRP (wheat germ agglutinin-horseradish
peroxidase) is injected onto the sensory-motor cortex as
described (Li et al., 1996). 48 hours after injection of
WGA-HRP, the animals are sacrificed by intracardiac
perfusion, and the longitudinal cryostat section of the
spinal cord is reacted for HRP histochemistry as described
(Li et al., 199s).

{2} Verification of the immuno-response of the immunized

animals

To verify that the antisera of the immunized animals have

- the function of blocking the inhibitory effect of the

inhibitory domains on neurite ocutgrowth, a neurite growth
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re%lll neration

Myel i n-associ ated gl ycoprotein inhibits axonal
regeneration 46 WO 2004/ 052922 PCT/ GB2003/ 005323
froma variety of neurons via interaction with a
si al ogl ycoprotein. Ml Cell Neurosci 1996 Feb;
7(2):89-101. Deckner M LindholmT, Cullheims§S,
Risling M Differential expression of tenascin-C,

t QoshlosoE} tenascin/J1l, and tenascin-Xing %@3/005323
cord scar tissue and in the olfactory system

Neur ol 2000 Dec; 166(2):350-62. Devlin JJ, Pangani ban
Lﬁssa@fe\ﬂsi as&E. t&&geemzﬁe@bkm dfi Eﬁ@rin@c&nlzad iag%gnaﬁﬁ olf A
eci.f.i c.protei nd SC| ence u

Sl BaRh oL B A Bl SELSS, Sl Enge TR, AU
tem@&ll}ilel:hnaﬂaﬂcéd @maBCE‘lwg-/Xl ;aalfy&mltyslr@f Tabe(BB'Ie&u51on
p earch f RcLions Qpi g, Cel |.. Bi oI.

e e S TR,
Mashciebpoand UaaplpehtmbﬂedCé@arflehrs Gt 3SeCecTh1Qm= @élls
aQEé b@l@)ﬁ !‘ngﬁﬂjc%df EPEE h@rgﬁ 4l°bb{1§lﬁy thfe serum from

ol i gopept i des expressed on a multival ent exposition
vBEHIRE, cyntypl “Blcﬁl o3 YFeNFY G299 M Bbe- AR vBCEbiRer,

Mite Méehmnlﬁsﬁé?d?alvﬁﬁﬁdadﬂdl’lbeﬂ&%Q @y a.@ooaah cerebellar
e_aau

e&s&??eﬁ%’éﬁ"l& Sé?ﬁséﬁ‘éf e?r %@@t %’T’tr léfugitlﬂ‘

Feote mlelte«AEat @& auedpt’@ 'Bf Stx i1tof nedier p&Mwell. The cells

I t tor iati 0566
g’f?@bdlutlltg%é%f axon 8’1“ rree eenléerma cmifly éﬁ\%‘%ehbge@dﬁﬁ R 24
18—‘?Sr4(fgxe®4ﬂlﬂt6 4Eussr6§0rﬁ®tctehude Fl swhertaPne@Sohivdb IVE,

Sebahner Mue | daphi{deLathon, ok ﬁe&%dchgﬂﬁg specific
for the ollgodendrocyte derived repul sive

eXA T ETEPE uP St AP0 PBPLLHIeSYI oM 60PEB0LS PIREUFRYCi
Resingl 984 ﬁtlhéjstarﬁg(\la%]margﬁgum7 ﬁegﬁsﬁo BietBaniseh U,

er eshev chachne
&arta‘iLcS?;gr f izl |§olﬁn6 *tHe ﬂ%ffrsd:lenf‘éﬁogrﬁ fron®hor ddfe:
janusin J1-160/180 ). Schweiz Arch Neurol Psychiatr.
19:%3 M$%§ﬁ§ioglc%97s§ua? IRARLL 1 Ly uNakaping) FeoMar tani an

Strittmatte

To check the regeneration of the transected axon, the rats
are perfused with 4% paraformaldehyde, and a 10pm thick
longitudinal cryostat section of the spinal cord is picked
up on gelatin-coated glass slides. The sectlions are
incubated with a biotinylated goat anti-rat antibody
overnight and then with streptavidin-conjugated fluorescein

for 1 hr, to detect circulating antibodies.
{4} TFunctional testing of the animals

The functional recovery of the experimental xat is also
carried out. Contact placing response is tested by lightly
touching the dorsal aspect of the hind limb without causing
joint displacement. The ability of the animals to 1lift the

foot and place it onto the support surface is then assessed
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Identification of the Nogo inhibitor of axon
regeneration as a reticulon protein. Nature. 2000 Jan
27; 403: 439-44 Heape AM Lehto VP, Kursula P. The
expression of reconbi nant |arge nyelin-associated
gl ycoprotein cytoplasm c domain and the purification
of native nyelin-associated glycoprotein from rat
bmeas mosamsmzper i pheral nerve. Protein Expr Pugdf
Apr; 15(3):349-61. Hong SS, Boul anger P. Prote{%é&%esm
Iilg!?']an(;l?,t of the hunman adenovirus type 2 outer capsid
tiFPEA By I SpRAHitAgnaf Grephageridd WO @DQ45R52922
PGTIIGBRE03¢ 00323 Hakishkayadeptide | Lbrary on
separate domains of w | d-t)s‘gle an%ééjqer?ﬁlt Sgt aplér‘itaﬂ%"
capsoners. EMBO J 1995 Cct 2;14(19):4714-27. Huang
DW5)McRefetgchesting Braun PE, David S. A therapeutic
vacci ne approach to stimulate axon regeneration in the
adult manmal i an spinal cord. Neuron. 1999 Nov; 24(3):
634 7afei @fDERLY selvet ndR i oRak g dah Qrgsssteggggrbjp,
Hyde: PeRuysiehetne N L Erederi,cks ZIL, Kranz J,
Gil | ant P, Z%ange J.,ac%gii%é)ggesgl\ﬂmﬁ‘é‘;fk@?lﬁﬁllo’\’/%@lnér
PASSEERT Tt GRIPTOCISEe et mivetss malehts NDd el 81 BPZYRE of
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20 an;tf(l):17- 25. Kukel -Bagden E, Dai HN, Bregman
BS. Methods to assess the devel opnent and recovery of
| egonptQr,f unction after spinal ~cord injury in rat.
Exp Neur ol . gQ%’??ﬂlT%:h’fgg-%Qll.q_a&é%*é‘.&rloe,k E@RmAsT oVmmytye
Lng%t%gecw G,mpzwﬁmtﬁiﬂ@_tuga@bmomc&&gtnlﬁ@k £ -cpase
SUBEdd=A89P 9 MRUKKL LS e n. Proc .Aca Cl
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L PRI EEhet (B! ~Redldic dpcKattere SB; David S.
Myleddphodssoeimdsed gl-ycoprotein inhibits neurite/axon
growt h and causes growth cone col |l apse. J Neurosci
Res. 1996 Nov 15: 46(4): 404-14 Li G, Farooque M
Expressi on of ubiquitin-like inmmnoreactivity in
aanSught Bfe GOTRESSS 9N trauma to rat

lnvention has been described in some
detail by way of illustration and example for purposes of

clarity and understanding, it will be readily apparent to
those of ordinary skill in the art in light of the teachings
of this invention that certain changes and modifications may

be made thereto without departing from the spirit or scope
of the appended clainms.

All) documents cited herein are incorporated by reference in
their entirety and for all purposes.
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TN-R 6. The peptide of claim5, wherein the nunber of
identical residues is at least G 7. The peptide of
claim5 or claim®6, which is capable of binding to
TNR-EGFL. 8. The peptide of any one of clains 5 to 7,
which is up to 40 amno acids in length. 9. The
peptide of claim8, which is up to 20 amno acids in
| wogtows24@. The peptide of claim9, which ipeTaep20900383
amino acids in length. 11. A conposition conprising
one or nore peptides selected fraomthe roug
“ttﬁﬁéi:%*’t |‘”‘i‘}§hg’f‘eux(°5‘)3 ’él?)eaptsllaélctaﬁ’éda?ﬁqﬁjdn cPd %@dﬁuence

10, LD GBS SIS B o B SR betndéncd Betbeted

o]
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(c) a peptide up to 60 amno acids in length

conprising an am no acid sequence having at |east 6

residues identical wth corresponding residues in the

am no acid sequence YLTQPQS (SEQ ID NO 1), wherein

the peptide is capable of binding to Nogo or MAG and

(d) a peptide up to 60 amno acids in |length

conprising an anmino acid sequence having at least 5

resi dues identical with corresponding residues in an
Claido aci d sequence selected from the group

consisting of: GSLPHSL (SEQ ID NO. 2); TQFPPQ (SEQ

ID NO. 3); HSIPDNI (SEQ ID NO 4); HHMPHDK (SEQ ID
1, I\IOAQEPtMEI?PRSFE (BEQP ANGL BIguegmi o@ MNP (SEGigEs of
an'\Qnch) aderfiduddiee PePlddad SErapate oy neiddl dtding of:

@c%d?h I\é toget her with one or nore
pha %cl% pt i ngredients. 53 12. The
co@%@?HSIon(S:HQ i ¥R 112);wher ei n the nunber of

|dem1mgr@ uas N, t;h,e peptide of part (d) is at
#%& hﬁi |t|on of claim1l, wherein the
?51? gﬁ) is capabl e of binding to Nogo-66.
14 HHM%% t3oMNdf Tiaim 11, wherein the peptide
of werdpsK d)sa WRPRP] e )of Emcndl ng to TNR-EGFL. 15.

The y ne of clains 11 to 14, wherein
th@% Ed&ﬁlgﬁé@ﬂ “parts (b) to (d) is up to 40
amino acids in |ength. 16 The conposition of claim

2. | o PR A LG (1 o B e BT LA (FRece

- is mgpteated Sugn ttdie Hxreup mersdisdsinich Olfengt h. 18. A

peptimers d@efd ned g, any: angy of clains 11 to 16 for
TQLFPPQ (SEQ ID NO. 3).

3. A peptide up to 60 amino acids in length comprising an

amino acid sequence seglected from the group consisting of:

YLTQPQS (SEQ ID NO. 1);
GSLPHSL (SEQ ID NO. 2);
TQLFPPQ (SEQ ID NO. 3);
HSIPDNI (SEQ ID NO. 4);
HHUMPHDK (SEQ ID NQ, 5);
YTTPPSP (SEQ ID NO. 6); and
QLPLMPR (SEQ ID NO. 7),
wherein the peptide ig capable of binding to Nogo, MAG and/or

TN-R.

4. The peptide of claim 3, which comprises the amino acid

sequence YLTQPQS (SEQ ID NO. 1) or TQLFPPQ (SEQ ID NO. 3).

5. A peptide up to 60 amino acids in length comprising an

- amino acid seguence having at least 5 residues identical with
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use in a nethod of treatnent. 19. The use of a peptide

in the preparation of a nedicanent for the treatnent

of CNS danmage, wherein the peptide is selected from

the group consisting of: (a) a peptide, the am no acid

sequence of which consists an am no acid sequence

sel ected fromthe group consisting of: YLTQPQS (SEQ

ID NO. 1); GSLPHSL (SEQ ID NO. 2); TQLFPPQ (SEQ ID

NO 3); HSIPDNI (SEQ ID NO 4); HHWHDK (SEQ I D NO.
CcRYrespYTITRPEP reSEQuD NO 26) amdnd aQLBL MPBuESER ER1MNEted from

tﬁ@,gﬂéﬁp(gbnglggggbd%fup to 60 amno acids in |length
aci.d sequence selected fromthe
gro EJL%’gﬁg’ ggr’gﬁg%fg’ YETEPQS (SEQ ID NO. 1): GSLPHSL
( SEQULBPRO. (SEQ IDQEBPP@)QSEQ ID NO. 3); HSIPDNI (SEQ
ID NOz1 e (QH@PMQKNbsE é D NO 5); YTTPPSP (SEQ ID
di

P%ﬁ@ﬂﬁgdgg bhgpgp ID NO. 7); wherein the

ing to Nogo, MAG and/or
TN—RTTEHEP(¢$EQ PBpNDdesyp &0d60 amino acids in length

cConpipsiMBf BEQa ngoacbg sequence having at |east 5
ée5|due§ |denth a orresgondlng resi dues in an
RrRoatle BEHhE €e1§eP%EF@HEfP nPinfgEnge@pNogo, MAG and/or
TNcBnrsisting of: YLTQPQS (SEQ ID NO. 1); GSLPHSL (SEQ
ID NO 2); TQFPPQ (SEQ ID NO 3); HSIPDNI (SEQ ID

NO. 4); HHWPHDK (SEQ ID NO. 5);
6. The peptide of claim 5, whereln the number of identical

residues is at least 6.

7. The peptide of claim 5 or claim 6, which is capable of
binding to TNR-EGFL.

8. The peptide of any one of claims 5 to 7, which is up to
40 amino acids in length.

9, The peptide of claim 8, which is up to 20 amino acids in
length.

10. The peptide of claim 9, which is up to 10 amino acids in
length.

1l. A composition comprising one or more peptides selected
from the group consisting of:
(a) a peptide, the amino acid gequence of which consists an
amino acid sequence selected from the group consisting of:
YLTQPQS (SEQ ID NO. 1);
GSLPHSL (SEQ ID NO. 2);
TQLFPPQ (SEQ ID NO. 3);
HSIPDNI (SEQ ID NO. 4);
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YTTPPSP (SEQ ID NO. 6); and Q.PLMPR (SEQ ID NO. 7);
wherein the peptide is capable of binding to Nogo, MAG
and/or TN-R. 20. The use of claim 19, wherein the
nunber of identical residues in the peptide of part
(c) is at least 6. 21. The use of claim19 or claim
20, wherein the peptide of part (b) or part (c) is
capabl e of binding to Nogo-66 and/or TNR-EG-L. 55
22. The use of any one of clains 19 to 21, wherein the
pepPFYBHBK A8EQ IB)NOr phst (c) is up to 40 amno

aci 9sTPrspl ¢8ghhip280 . The,; ugegof claim 22, wherein the

pepk i 0.20._.anLpno acids in length. 24. The
useb%?ﬁ%ngKggé,léhg?erz?fhe peptide is up to 10
(bani Aobart#dei wp| eagh . aRENo Thelds elnflebgtim dSnptheing an
ampRPt AELANININENEE 381 86c a4 ege e :
of ;&ﬂ ] nq ]?%i %a)sl@(gue{}%g ?(JFI%DQS ( EQ‘SLS]?‘SE? , ?{%rc’f‘
TQL E%g .7 3) , hherein the medicanment is for
tr BB RGSEp(HBY EBr¥Ci nfury or stroke, by direct
i njpoLFPPRQ OfEdhenpeptisle, into a site of spinal cord

i nj S qﬁﬁag In the patient. 26. The use
of %é%@ﬁ¥¥d£§%€gg%fl edfﬁh any one of clainms 19 to 24
andBIPEPE offRR e¥D féperBt ed nodel thereof, in the
desygrepd esHn NAY igo Capabl £, pf binding to one or nore
of r Hg! rowt h_.inhibitory nol ecul es Nogo, MAG
anoélgfmﬁ% RP .I’%Nq%t hod of desi gning a minetic of a
pepthiciesias Wef ipmet iden anycagrblel of iRt tto Vbgd, heac
andi detine-ppei ng capable of binding to one or nore of
the(:euronal rowt h |nh|(jtony nol ecul es Nogo, MAG =
and} r TINFRPSE Hhetttbd & spmcsiaras itp deagidt rpmprising
an FEpde s dsfdusettd maanynore deadtaisnwesiduee AAdntdical
witlls ceapaliforefidy NG GRe 1M MRS Lk ke se!%ﬁll_@r@&ali.'LTQPQS
(sEf ol\ﬁ Iﬁd .nri')b,l tw(f{ rer:rL?{ et%%-l %Sépl?:l%%%’ il\sm%a%g%/lgr of bRianoing to
Nogo or MAG; and
(d) a peptide up to 60 amino acids in length comprizing an
amino acid sequence having at least 5 residues identical with
corresponding residues in an amino acid gequence selected from
the group consgisting of:
GSLPHSL (SEQ ID NO. 2);
TQLFPPQ (SEQ ID NO. 3);
HSIPDNI (SEQ ID NO. 4);
HHMPHDK (SEQ ID NO. §);
YTTPPSP (SEQ ID NO. 6); and
QLPLMPR (SEQ ID NO. 7):
wherein the peptide is capable of binding to Nogo, MAG
and/or TN-R,
together with one oxr more pharmaceutically acceptable
ingredients.
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determ ne the am no acid residues essential and
inportant for the activity to define a pharnmacophore;
and (ii) nodelling the pharnacophore to design and/or
screen candidate m netics having the biologica
activity. 56 28, The use or nethod of claim 26 or
claim 27, which includes a step of assaying binding
of a candidate mnmetic to Nogo, MAG and/or TNNR in
l%(ltr 29. The, use or t hod of a one of clains 26

8 HPTRCS Tt s H &t L ndifistgitdhg mugtper of
idemidi ¢t eres hivés ihathe wemwaiphblef gfaruchl)i davidta deast 6.
bi ndi ng, of optim zing the candidate mnetic for in
vivo use. 30. The use or nethod of claim?29, wherein
13 he Dpt i piveeRimioretol dlsife i athed-<tiog ethiee popttiicond part

(OF IO EapiBs NBE i Sald APy e ingredients, 31.
A bacterlophage whi ch expresses a fusion protein

consi sting of a peptide and a bacteri ophage coat

19r Ogmdﬂ ccﬁhiﬁt kit dﬂ1%mﬁ&h iade 'u%é}'ei\%h%md rv]:tlt&% of part

ur ri.ophage. Vi n erein e
(C%ep]t&ad.‘gal‘{sbla% Oofe?? ‘% %%%%rﬁg@f claims 19 to 24.

32 A screenlng nethod for peptides capabl e of binding

d or_ . TN-R the thod conpri si

pr oV g %%t erlcéapha{fgélglyofor@ ﬁ%agfl“?seggegf} 3%' wherein
qgﬁg ofi fayt eme s tiegds @Dddtsncr(eiémlﬁguph@o 40 amino
adaatstema;ﬁmg&s. for the ability to bind to Nogo, MAG

and/or TN-R, 33. The nethod of claim 32, wherein
bact eri ophages which are identified as being capable

1 éaf mhedlongamﬂﬂogm dfAGlane ars, ThiheReiar chBeppeptiddess up to

el be screened for the abllltyto

20

gﬁk t he (@é"hlbltorgﬁﬁl’ffects of Nogo, MAG and/or TNR
on neuronal cell adhesion in an in vitro assay. 34. A

17WEtﬁ@Q!Q§5ﬁHHé¥tﬂ P@'% EH%lﬁF%%S Cla' 3 OﬁggFgge is up to

add| tional “step w ng the’ i'ca

1 0p EBtiinte 208 §7. 1ength

18." A peptide as defined in any one of ¢laims 11 to 16 for
use in a method of treatment.

19. The use of a peptide in the preparation of a medicament
for the treatment of CNS damage, wherein the peptide is
selected from the group consisting of:
(a} a peptide, the amino acid sequence of which consists an
amino acid sequence selected from the group consisting of:
YLTQPQS (SEQ ID NO. 1);
GSLPHSL (SEQ ID NO. 2);
TQLFPPO (SEQ ID NO. 3);
HSIPDNI (SEQ ID NO. 4);
HHMPHDK (SEQ ID NO. 5);
YTTPPSP (SEQ ID NO. 6); and
QLPLMPR (SEQ ID NO. 7);
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phage that displays a peptide, that is capable of

bl ocking the inhibitory effects of Nogo, MAG and/ or
TN-R on neuronal cell adhesion in an in vitro assay,
of forrmulating the peptide with one or nore
pharmaceutically acceptable ingredients for
admnistration in vivo. 35. A nethod of searching for

factors that are likely to reduce the inhibitory

u@ffect of TN-R_ MAG and/or Nogo, the nethod
RGBT 4 98t 6y &0 Agiiacs efd€scéndaeagabecooprising an

amunﬂnadgd;aﬂqnaﬂma @@sEcQ@dn&QbﬁlQhacg%éubhébnEEQQQﬁg of :
polwgggktggquhp P reS| |se an am no acid sequence

havi | east ués identical with

cor SﬁﬁiﬁéEﬁe§PdﬁQs gh: anmino acid sequence
sel QA EFPLr dFEGh@DgNOUp3¢ensi sting of ;. YLTQPQS ( SEQ

| D Marrhk: @8R j éEngD NO. 2); TQLFPPQ (SEQ ID
NO. 4): HHWPHDK (SEQ ID NO
5) : Hﬁ#’f‘ﬁ*ﬁﬁsﬁs IFPNCP) 6) : and  QLPLMPR ( SEQ | D NO.

7). Y3$PPAPnéEBQdIDstea5phlagdfor factors that are

ik LyLMgR e ﬁCthﬁg |9p|b|tory effect of TNNR MAG
rising screening a cDNA

d
B R O e o PR 6 Dot s Nogoy MAG
an@é@ébTﬁ Bf &yBridi sing under stringent conditions

(cyi th gepichei CLHENG

a;fﬁ da§§ﬁuence@%2€?d6§ Ieagatlé reS|g§%§§?dgﬂ?%%%ﬁéhng 20
BT cor r e3pondr %&%ﬁ%ﬂ%& 15P%h afetdRat kiapfeiredl with

CO%@@%E@@QﬂHQrtﬁﬁldm&@nxnunmxnmnnﬁ|aqydﬁseQﬂéﬂagzgdggaged from

thé Eo};:NQap lé@ns@lii Lo SEQ I D NO) 2); T@FP(PQ (SEQ ID
QID NO 4 HHVPHDK ( SEQ | D NO
5); 5y VERoRas {v@( % . 6): and
GSLPHST {(SEQ ID NO. 2);

TOLFPPO (SEQ ID NO. 3);
HSIPDNI (SEQ ID NO. a)

HHMPHDK (SEQ ID NO. 5);

YTTPPSP (SEQ ID NO. 6); and

QLPFLMPR (SEQ ID NO. 7);

wherein the peptide is capable of binding to Nogo, MAG
and/or TN-R.

20. The use of claim 19, wherein the number of identical
residues in the peptide of part (¢) is at least §.

21. The uge of claim 19 or claim 20, wherein the peptide of
part (b) or part (c) is capable of binding to Nogo-66 and/or
TNR-~EGFL.
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QPLMPR (SEQ ID NO. 7). 37. The nethod of claim 35 or
claim 36, which includes the step, follow ng the
identification of a candidate pol ypeptide or nucleic
acid encodi ng the candi date pol ypepti de, of testing

t he pol ypeptide for the ability to reduce the
inhibitory effect of TNNR, MAG and/or Nogo. 38, A

nmet hod conprising all the steps of claim 37 and an
the identification of a

add i onal %e fol | owi_ng

pol?&@pyﬁaeo tﬁﬁ? PgecﬁﬁaSF@1@F BP okRi AY- tWeerein the
pepiiidsi obr paetf dbt soof phiogo (o) MAS apdéer4TNafiee acids in
lefgwhonal cell adhesion in an in vitro assay, of

formul ati ng the pol ypeptide with one or nore

pharmaceutically acceptable ingredients for

23adm{‘ﬁla3{1éétb§ncﬂ_§1mvﬁﬂo wikdred: '?ﬁt} hon; of
amggg % glalns 11 Eﬁ 17, which #:tﬁ§o %%%dlgo%gnyo 20
raflo% nj ection. 40. The peptide of claim
18, for use in the treatment of CNS damage. 41. The
use jn the treatnent of

peph a
24 $pi !r[;iz}\ig %dgjlf nﬁbg‘l’r‘y o?gst‘lyla%mﬁztheﬁ'f@webfl%ﬁp orfe 10
ambﬁocﬁﬁiﬂﬁ 19 tengdh. wherein the treatnent is of

spinal cord injury or stroke. 59 WO 2004/052922

PCT/ GB2003/ 005323 a 1 SEQUENCE LI STING <110>
25 g nfapoiee Gher B itiobDi tihe Meptlide Héwag Zhi -dheng acid

Seq‘ﬁ‘@@f gﬁﬁ&ﬂ &oﬂlﬁ[é@#%ﬁ%@rﬁn@ﬁ{@%lgl iene 12YLOT6QPQS (SEQ
<

o3 FFELC il AT R0 il T e 1

for treating spinal cord injury or stroke, by direct injection

of the peptide into a gite of spinal cord injury or stroke

damage in the patient.

26. The use of a peptide as defined in any one of claims 19
to 24 and/or a computer-generated model thereof, in the design
of a mimetic capable of binding to one or more of the neuronal
growth inhibitory molecules Noge, MAG and/or TN-R.

27. A method of designing a mimetic of a peptide as defined
in any one of claims 19 to 24, the mimetic being capable of
binding to one or more of the neuronal growth inhibitoxy
molecules Noge, MAG and/or TN-R, said method comprising:

(1) analysing a peptide as defined in any one of claims
17 to 22 that is capable of binding to one or mere of the
neuronal growth inhibitory molecules Nogo, MAG and/or TN-R to
determine the amino acid residues essential and important for
the activity to define a pharmacophore; and

(i1} wodelling the pharmacophore to design and/or screen
candidate mimetics having the biological activity.
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<210> 1 <211> 7 <212> PRT <213> Artificial sequence
<220> <223> From a phage |ibrary that displays random
7-mers <400> 1 Tyr Lau Thr dn Pro @n Ser 15

<210> 2 <211> 7 <212> PRT <213> Artificial sequence
<220> <223> From a phage |ibrary that displays random
7-mers <400> 2 Ay Ser Len Pro H's Ser Lou 1 5 <210>
3 <211> 7 <212> PRT <213> Artificial sequence <220>

<223> From a pha l.ibrary that displays random 7-mers
2 8<4O%9e3u?ﬁr S8 HeLBGUIPRE PLeipra6GPR clabm 220which includss

a €2&p>of acBaPrnBREisAify ALt hf bghat ds€gURDEEL VO to Nogo, MAG

0 2022 P 2003/ 005323 2 - <220> <223> From a
anﬁgagéggigrgPygiﬁgg di spl ays random 7-ners <400> 4

29. The use or method of any one of claims 26 to 27, which
includes a step, having identified a2 candidate mimetie that is
capable of such in vitro binding, of optimizing the candidate
mimetic for in vivo use.

30. The use or method of claim 29, wherein the optimised
mimetic is formulated together with one or more
pharmaceutically acceptable ingredients.

31. A bacteriophage which expresges a fusion protein
cansisting of a peptide and a bacteriophage coat protein, such
that the peptide is displayed on the surface of the
bacteriophage virion, wherein the peptide is as defined in any
one of claims 19 to 24.

32. A screening method for peptides capable of binding to
Nogo, MAG and/or TN-R, the method comprising:

providing bacteriophages of claim 31, respectively
expressing different peptides; and

screening the bacteriophages for the ability to bind to
Nogo, MAG and/or TN-R,

33. The method of claim 32, wherein bacteriophages which are
identified as being capable of binding to Nego, MAG and/or TN-
R, or the peptides they display, are then be screened for the
ability to block the inhibitory effects of Nogo, MAG and/or
TN-R on neuronal cell adhesion in an in vitro assay.

34. A method comprising all the steps of claim 33 and an
additional step, following the identification of a peptide, or
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Hs Ser Ile Pro Asp Asn Ile 15 <210> 5 <211> 7

<212> PRT <213> Artificial sequence <220> <223> From

a phage library that displays random 7-nmers <400> H s

H's Mt Pro Hs Asp Lys 1 5 <210> 6 <211> 7 <212>

PRT <213> Artificial sequence <220> <223> From a

phage |library that displays random 7-ners <400> 6 Tyr

Thr Thr Pro Pro Ser Pro 1 5 <210> 7 <211> 7 <212>

PRT <213> Artificial sequence <220> <223> From a
Phay i tordirgp ke adirspitdyie r aitdemi? repsbled@@>bloGking the
irheib iR edk RIc Prex Ao, 1 NQG<§%1@12%§8 TR B W ur82ld> ce11
aﬁ%rsi%%}?ﬁl %ar{ t:‘H’lS AYE Is%%g', o% %ormulating the peptide with
one or more pharmaceutically acceptable ingredients for
administration in vivo.

35. A method of searching for factors that are likely to
reduce the inhibitory effect of TN-R, MAG and/or Nogo, the
method comprising interrogating a sequence database to
identify polypeptides, or nucleic acids that encode
polypeptides, that comprise an amino acid sequence having at
least 5 residues identical with corresponding residues an
amino acid sequence selected from the group congigting of:

YLTQPQS (SEQ ID NO. 1);

GSLPHSL (SEQ ID NO. 2);

TQLFPPQ (S5EQ ID NO. 3);

HSIPDNI (SEQ ID NO. 4):

HHMPHDK (SEQ ID NO. 5);

YTTPPSP (SEQ ID NO. &); and

QLPLMPR (SEQ ID NO. 7).

36. A method of searching for factors that are likely to

‘reduce the inhibitory effect of TN-R, MAG and/or Nego, the

method comprising screening a cDNA library with an
oligonucleotide probe which is capable of hybridising under
stringent conditions with a nucleic acid sequence that encodes
an amino acid sequence having at leagt 5 residues identical
with corresponding residues in an amino acid sequence selected
from the group consisting of:

YLTQPQS (SEQ ID NO. 1);

GELPHSL (SEQ ID NO. 2);

TOQLFPPQ (SEQ ID NO. 3);

HSIPDNI (SEQ ID NO. 4);

HHMPHDK (SEQ ID NO. 5);
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Met |l e-Phe Leu Thr Thr Leu Pro Leu Phe Trp Ile Met
Ile Ser Ala 1 5 .10 15 WD 2004/ 052922

PCT/ GB2003/ 005323 3 Ser Arg Ay Ay Hs TrP Ay Al a
TrP Met Pro Ser Ser Ile Ser Ala 20 25 30 Phe Gu Gy
Thr Cys Val Ser Ile Pro Cys Arg Phe Asp Phe Pro Asp 35
40 45 Gu Leu Arg Pro Ala Val Vval Hs dy Vval Trp Tyr
Phe Asn Ser Pro 50 55 60 Tyr Pro Lys Asn Tyr Pro Pro
Val Val Phe Lys Her Arg Thr A n Val 65 70 75 80 Va
H s THTPeSer (SHQ GLNNG.y 6A;gaser Arg Leu Leu Gy Asp

Lau ofdey v 9@E2P° 10-91 A9 Asn Cys Thr Leu Leu Leu Ser
Thr Q@eu Serg(PF%SGI u Leu %y 100 105 110 Ay Lys Tyr

Tyr She Arg Gy Asp Leu Ay @y Tyr Asn A n Tyr Thr
37415 7he0mk2hodPhe Sehifd 4sHes SehiMaheley j
<50 Ty By g Asn |l e Val 3 1,5%i4056va| hérég bpELlgEs the

B VRLIRARE (IPhioePivAFAELAnVRE BeFoRgiCREe PPA¥peptide
or15@ci85 c1661idVghcpddngsphasnabysdrte SbliybeptAdg, Pod testing
thel pc%?}d;e @R dEr Bokeund ¥pleotd70oliaaubl Scfdus fhyphelry
ef(f‘ ét g &Q Th gal Iaiu G}\‘}é g Leu Arg Au Asp 180

§5°180 &’Gﬁ@ TRFECTPP V8P°A n val Ser Leu Leu His

Phe Val Pro Thr Arg 195 200 205 Gu Ala Asn Gy His

Arg,L s G.n.,Ala.Ala_Phe Pro Asp Thr.210_215
3855 0n TR ipE Ui iR S a o AT pERPs 8, SThifacs 9 =
adgysigpplpeepy ofoddewisg 285 2denti&icat tovabf Ghupdkypeptide
thégnibecapebl¥abf Chlobkany! enél Uni i S6Fy H £ 2465 200 Nogo,
MA%SQnd/or TN-R on neuronal gell adhesion in an in vitcro
- .asgay, of formulating the polypeptide with one or more
pharmaceutically acceptable ingredients for administration in

vivo,

39. The composgition of any one of claims 11 to 17, which is
formulated for administration by injection.

40. The peptide of claim 18, for use in the treatment of CNS
damage.

41. The peptide of claim 18, for use in the treatment of
spinal cord injury or stroke.

42. The use of any one of claims 19 to 24, wherein the
treatment is of spinal cord injury or stroke.
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Val Ser Lou Leu Cys Ay Ala Asp Ser Asn Pro Pro Pro
Leu Leu Thr WD 2004/ 052922 PCT/ GB2003/ 005323 4 260
265 270 Trp Met Arg Asp Ay Met Val Leu Arg Gu Ala
Val Ala Qu Ser Leu 275 280 285 Tyr Leu Asp Leu Gu
Gu VvVal Thr Pro Ala Gu Asp Gy Ile Tyr Ala 290 295
300 Cys Leu Ala Qu Asn Ala Tyr Ay d@n Asp Asn Arg
ThH 20ddbsadshu Leu 305 310 315 320 Ser Val pefigdobsohdszs
Pro Trp Lys Pro Thr Val Asp Ay Thr Val Val 325 330
335 Ala Val du dy Gu Thr Val Ser Ile Leu Cys Ser
Thr @ n Ser Asn 340 345 350 Pro Asp Pro Ile Lou Thr
Ile Phe Lys Qu Leu Ala Thr 355 360 365
Val Ile Tyr Qu ézm%“cgﬂlslfeg Gn Leu Au Lau Pro Al a
<110ValngThtre Refe37 Q0845380 4@ U Asp Asp Ay G u Tyr Trp
O}isaovaﬂhlﬂhangG u Asn @n Tyr Ay @n 385 390 395 400
<120¢ &n rvou SE e Asn Leu Ser Val du Phe Ala Pro
IIeFT iosg Fo*41E Lau Qu Ser H's Cys Ala Ala
<130Al camﬁegla%qu Thr Val @ n Cys Leu Cys 420 425 430 Val
Val s Ser Asn Pro GQu Pro Ser Val Ala Phe Gu Leu
ﬂgfiprﬁegz 1435 440 445 Arg Asn Val Thr Val Asn Gu Thr
G u Phe Val Tyr Ser Gu 450 455 460 Arg Ser
<1603 3 Leu Lau Leu Thr Ser Ile Leu Thr Leu Arg Gy Gdn
Ala 465 470 475 480 dn Ala Pro Pro Arg Val Ile Cys
<170>ThRatephin KepsiABH - Lau Tyr Gy Thr 485 490 495 QG n Ser
<210>Lay GQu Leu Prothe dn dy Ala H's Arg 500 505

<211>
<212> PRT
<213> Artificial sequence

<220>
<223> From a phage library that displays random 7-mers

<400> 1

Tyxr Leu Thr Gin Pro Gln Ser
1 5 :

<210> 2

<21i> 7

<212> PRT

<213> Artificial sequence

<220>
<223> From a phage library that displays random 7-mers

<400> 2

" Gly Ser Leu Pro His Ser Leu
1 5

<210> 3

211> 7

€212> PRT

<213> Artificial sequence

<220>
<223> From a phage library that displays random 7-mers

<400> 3

Thr Gln Leu Phe Pro Pro Gln
1 5

<210> ¢4

<Z211> 7

<212> PRT

<213> Artificial sequence



WD 2004/ 052922 PCT/ GB2003/ 005323 5 <210> 9 <211> 205
<212> PRT <213> Hono sapiens <400> 9 Cys Pro Cys Al a
Ser Ser Ala G n Val Leu Gn GQu Lea Leu Ser Arg 1 5
10 15 Ile Qu Met Leu u Arg Au Val Ser Val Leu Arg
Asp A n Cys Asn 20 25 30 Ala Asn Cys Cys A n Au Ser
Ala Ala Thr Ay G n Leu Asp Tyr Ile 35 40 45 Pro H s
Ow@® B@osighy Hs Ay Asn Phe Ser Phe G u Serpdqy§pzbdsiosszs
Cys 505560 Ile Cs Asn Au @y Trp Phe G-y Lys Asn
Cys Ser Au Pro Tyr Cys 65270 75 80 Pro Leu Ay Cys
Ser Ser Arg Ay Val Cys Val Asp Ay @n Cys Ile 85 90
95 Cys Asp Ser Au Tyr Ser Ay Asp Asp Cys Ser du
<228€U Arg Cys Pro 100 105 110 Thr Asp Cys Ser Ser Arg
<220 yrioRl fhGe VabraAS ARG msgléys%ﬁdcya%_mg@ 115 120 125
GQu Qu Pro Tyr Thr Ay u Asp Cys Arg Gu Lou Arg
<40®ys®Pro Gy 130 135 140 Asp Cys Ser Gly.Lys Ay Arg
,ﬂsqg§]£¢QT§§@P§L¥IThr Cys Leu Cys Gu 145 150 155 160
1 Glu Ay Tyr Va Cfay GQu Asp Cys Ay dn Arg @n Cys
Leu Asn Ala 165 170 175 Cys Ser Ay Arqg Ay dn Cys
<1 LEGIu @y Leu Cys Val Cys Gu Gu 100 185 190 dy
<1ibyr7 @n Gy Pro Asp Cys Ser Ala Val Ala Pro Pro 195
<2120®r205 <210> 10

<213> Artificial sequence

220>
<223> From a phage library that displays random 7-mers

<400> §

His His Met Pro His Asp Lys
1 5

<21i0> 6

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> From a phage library that displays random 7-mers

<400> 6

Tyr Thr Thr Pro Pro Ser Pro
1 5

<210> 7

<211> 1

<212> PRT

<213> Artificial sequence

- <220>
<223> From a phage library that displays random T-mers

<400> 7

Giln Leu Pro Leu Met Pro Arg
1 5

<2l0> B

<211> 508

<212> PRT

<213> Rattus norvegicus

<400> 8

_ Met Ile Phe Lew Thr Thr Leu Pro Leu Phe Trp Ile Met Tle Ser Ala
1 - 5 10 o - 15



Ser

Phe

Glu

Tyr

65

Val

_Leu

Gly

Phe

Val

145

vVal

His

Glu

Glu

Thr
225

_'Val

Val

<211> 185 WD 2004/ 052922 PCT/ GB2003/ 005323 6 <212>
PRT <213> Hono sapiens <400> 10 Met G u Asp Leu Asp
@n Set Pro Leu Val Ser Ser Set Asp Ser Pro 1 5 10 15
Pro Arg Pro G n Pro Ala Phe Lys Tyr @ n Phe Val Arg
GQu Pro du 20 25 30 Asp Qu du QQu du Gu Gudu
Gu Qu Au Asp Qu Asp Gu Asp 35 40 45 Leu Qu Qu
LY 26ibs2dal Leu Gu Arg Lys Pro Ala Ala G yck@B208900s323
50 55 60 Ala Ala Pro Val Pro Thr Ala Pro Ala Ala Ay
Ala Pro Leu Met Asp 65 70375 80 Phe Gy Asn Asp Phe
Val Pro Pro Ala Pro Arg Ay Pro Leu Pro Ala 85 90 95
Ala Pro Pro Val Ala Pro AQu Arg @n Pro Ser Trp Asp

r o..oet. P 09, .1 t r Pro Al a
g‘g Gl%e%ﬁypé% 'ﬁéu&§e}?léﬁfg% Qqe\/aglroégl\%e ié;{% \i%‘%) 125  Set

‘Pro Ser Lys Lou Pro Qu Asp Asp GQu Pro Pro Ala Arg
Pro Pro 130 135 140 Pro_ Pro Pro

ro. Ala Set Val Ser
Briociel TPeals CosBr BVA o#e gorre AASm50° 188 160 Pro
Pro Ala Pro Ala Pro Ala Ala Pro Pro Set Thr Pro Al a
Ala Pro 165 170. 175 Lys Arg Arg Ay Ser Ser Ay Ser
ggl ArpgRrol B Vaézgg}>ﬂif1w2‘il?i>'“6(§égr e AP PRYT PE213> Hono
pi ens

Pro Lys Bsn Tyr Pro Pro Val Val Phe Lys Ser Arg Thr Gln Val
70 75 80

His Glu Ser Phe Gln Gly Arg Ser Arg Leu Leu Gly Asp Leu Gly
85 20 95

Arg Asn Cys Thr Leu Leu Leu Ser Thr Leu Ser Pro Glu Leu Gly
100 105 110

Lys Tyr Tyr Phe Arg Gly Asp Leu Gly Gly Tyr Asn Gln Tyr Thr
115 120 125

Ser Glu His Ser Val Leu Asp Ile Tle Asn Thr Pro Asn Ile Val
13¢ 135 140

Pro Pro Glu Val Val Ala Gly Thr Glu Val Glu Val Sex Cys Met
130 155 180

Pro Asp Asn Cys Pro Glu Leu Arg Pro Giu Leu Ser Trp Leu Gly
165 170 175

Glu Gly Leu Gly Glu Pro Thr Val Leu Gly Arg Leu Arg Glu Asp
180 185 190

Gly Thr Trp Val Gln Val Ser Leu Leu His Phe Val Pro Thr Arg
195 200 205

Ala Asn Gly His Arg Leu Gly Cys Gln Ala Ala Phe Pro Asn Thr
219 215 220

Leu Gln Phe Glu Gly Tyr Ala Ser Leu Rsp Val Lys Tyr Pro Pro
230 _ 235 240

Ile Val Glu Met Asn Ser Ser Val Glu Ala Ile Glu Gly Ser His
245 250 255

Ser Leu Leu Cys Gly Ala Asp Ser Asn Pro Pro Pro Leu Leu Thr




Trp

Tyr

Cys

3065

Ser

Ala

Pro

Val

Glu

385

Arg

Leu

Val

Arg

Arg

465

Gln

. Gln

<400> 11 Arg Ile Tyr Lys Ay Val Ile Gn Alalle Gn
Lys Ser Asp Gu Gy 1 5 10 15 WD 2004/ 052922

PCT/ GB2003/ 005323 7 His Pro Phe Arg Ala Tyr Leu Qu
Ser Qu Val Alalle Ser Qu Au 20 25 30 Leu Val @n
Lys Tyr Ser Asn Ser Ala Leu Ay His Val Asn Cys Thr 35
40 45 1le Lys Qu Leu Arg Arg Leu Phe Leu Val Asp Asp
vedzoVals2Asp Ser 50 55 60 Leu Lys 65 <21@erdB035753>
973 <212> PRT <213> Artifjcial sequence <220> <223>
Fusion protein <220>-<221> VARI ANT <222>
(509)..(511) <223> Polyal anine linker. <220> <221>
VAR ANT, <222> (717) x4 719) <223> Pgl yal ani ne | i nker.
<220> 921> VARI ANT 222225 (905)..(807) <223>

Pol yal ani e linker. <400> 12 Net Il e Phe Leu Thr Thr
MEE[?{;;P@@P [Géy MPh&aT rgeg e chetrly Vel %% GA &er =5 10 15

Leu Asp Leu Glu Glu Val Thr Pro Ala Glu Asp Gly Ile Tyr Ala
290 285 300

Leu Ala Glu Asn Ala Tyr Gly Gln Asp Asn Arg Thr Val Glu Leu
310 31is 320

Val Met Tyr Ala Pro Trp Lys Pro Thr Val Asn Gly Thr val Vval
‘ 325 330 335

Val Glu Gly Glu Thr Val Ser Ile Leu Cys Ser Thr Gln Ser Asn
340 345 350

‘Asp Pro Ile Leu Thr Ile Phe Lys Glu Lys Gln Ile Leu Ala Thr

355 360 365

Ile Tyr Glu Ser Gln Leu Gln Leu Glu Leu Pro Ala Val Thr Pro
370 375 380

Asp Asp -Gly Glu Tyr Trp Cys Val Ala Glu Asn Gln Tyr Gly Gln
380 ‘ 395 400

Ala Thr Ala Phe Asn Leu Ser Val Glu Phe Ala Pro Ile Ile Leu
405 410 415

Glu Ser His Cys Ala Ala BRla Arg Asp Thr Val Gln Cys Leu Cys
420 425 430

Val Lys Ser Asn Pro Glu Pro Ser Val ARla Phe Glu Leu Pro Ser
435 440 445

Asn Val Thr Val Asn Glu Thr Glu Arg Glu Phe Val Tyr Ser Glu
450 455 460

Ser Gly Leu Leu Leu Thr Ser Ile Leu Thr Leu Arg Gly Gin Ala
) 470 475 484

Bla Pro Pro Arg Val Ile Cys Thr Ser Arg Asm Leu Tyr Gly Thr
485 490 495

Ser Leu Glu Leu Pro Phe Gin Gly Ala His Arg
500 o 505




<2102

Ser Arg Ay Gy Hs Trp Ay Ala Trp Met Pro Her Her
Ile Ser Ala 20 25 30 Phe GQu Ay Thr Cys Vval Ser Ile
Pro Cys Arg Phe Asp Phe Pro Asp 35 40 45 Ju Leu Arg
Pro Ala Val val Hs Gy Val Trp Tyr Phe Asn Ser Pro
50 55 60 WO 2004/ 052922 PCT/ GB2003/005323 8 Tyr Pro
Lys Asn Tyr Pro Pro Val Val Phe Lys Ser Arg Thr @n
Vb 20085259 75 80 Val His G u Ser Phe G n @richiGiBehs
Arg Leu Leu Gy Asp Leu Ay 85 90 95 Leu Arg Asn Cys
Thr Leu Leu Leu Ser Thr Let Ser Pro Gu Leu Gy 100
105 110 dy Lys Tyr Tyr Phe Arg Ay Asp Leu Ay Gy
Tyr Asn G n Tyr Thr 115 120 125 Phe Ser Qu Hi s Ser
Val Leu Asp Ile Ile Asn Thr Pro Asn Ile Val 130 135

<2115148hs Val Pro Pro Qu Val Val Ala Ay Thr Qu Val Qu
<212VabrtSer Cys Met 145 150 155 160 Val Pro Asp Asn Cys
<213Pr BorG @risse Arg Pro Qu Leu Ser Trp Lou Ay i65 170

<g00>7§ Hs Qu @y Lou Ay Gu Pro Thr Val Leu Ay Arg

Cys

1

Ile

Ala

Pro

Ile
65

Pro

Cys

Thr

Glu

. Asp

145

Glu

Cys

Gly

U Arg Gu Asp 180 185 190 u @y Thr Trp Val Gn
Mal cySetlalsen deewniki@nRhe WalclPoou Ty Léx ger 266 200 205
Gu Ala Ao dy His Arg¥eu Ay Cys Gr°Ala Ala Phe
Pro Asn Thr 210 215 220 Thr Leu G n Phe Gu Ay Tyr
Al a8ty LY SRV s vEBY MePmog RE® c1228s 230 235 240
Val Il Val Gu Met Asn Her Ser Val 3@ u Ala Ile Gu
Ay Ser His 245 250 255 Val Her Leu Leu Cys Ay Ala

1&’%pr§%}15%9 GFJ?[xQSeErAQa FI){lQ Tll'tgl‘\l.';l}%lfn EELE As;?@Qr %@e:’ 270
35 40

His Cys Ser Gly His Gly Rsn Phe Ser Phe Glu Ser Cys Gly Cys
50 55 60

Cys Asn Glu Gly Trp Phe Gly Lys Asn Cys Ser Glu Pro Tyr Cys
70 T5 80

Leu Gly Cys Ser Ser Arg Gly Val Cys Val Asp Gly Gln Cys Ile
85 20 a5

Asp Ser Glu Tyr Ser Gly Asp Asp Cys Ser Glu Leu Arg Cys Pro
190 105 116

Asp Cys Ser Ser Arg Gly Leu Cys Val Asp Gly Glu Cys Val Cys
115 _ 120 125

Glu Pro Tyr Thr Gly Glu Asp Cys Arg Glu Leu Arg Cys Pro Gly
130 ' 135 140

Cys Ser Gly Lys Gly Arg Cys Ala Asn Gly Thr Cys Leu Cys Glu
150 155 160

Gly Tyr Val Gly Glu Asp Cys Gly Gln Arg Gln Cys Leu Asn Ala
165 170 175

Ser Gly Arg Gly Gln Cys Glu Glu Gly Leu Cys Val Cyz Glu Glu
10 185 190

Tyr Gln Gly Pro Asp Cys Ser Ala Val Ala Pro Pro
195 200 205

<210> 10

<211> 185



€212

Trp Met Arg Asp Gy Met Val Leu Arg u Ala Val Al a
G u Ser Leu 275 280 285 Tyr Leu Asp Lou u G u Val
Thr Pro Ala Gu Asp Ay Ile Tyr Ala 290 295 300 Cys
Leu Ala Gu Asn Ala Tyr Ay @ n Asp Asn Arg Thr Val
G u Leu 305 310 315 320 WO 2004/ 052922

PCT/ GB2003/ 005323 9 Ser Val Met Tyr Ala Pro Trp Lys
Rrvozobhoszdval Asn Gy Thr Val Val 325 330 3861/chdoes/dvssks
GQu dy du Thr Vval Ser ”Ff Leu Cys Ser Thr dn Ser
Asn 340 345 350 Pro Asp olle Leu Thr Ile Phe Lys
GQu Lys An lle Leu Ala Thr 355 360 365 Val Ile Tyr
dy.Ser An Leu Adn Leu Gu Leu Pro Ala Val Thr Pro

<2139 /] m§755p1%89 Qu Asp Asp Ay Gu Tyr Trp Cys Val Al a

Gn Asn Adn Tyr Ay G@n 385 390 395 400 Arg Ala Thr

<400°A| ¥ Phe Asn Leu Ser VaI G u Phe Ala Pro Ile IIe Leu

Met
1
Pro

As

T

Leu
Ala
65

Phe
Ala
Val
Ser
Pro
145

Pro

Lys

RAstar &9 o ¥ ST elish oAb eR O 02 o

Asn Pro Qu Pro Ser Val Ala Phe Gu Leu Pro Ser 435
440 445 Ar% Asn Val Thr _Val Asn Qu Thr Gu Arg Qu
TRV TP “Eerteye ﬁ D 455 980 M G &Y Leu Leu
LeuThr Ser Ile Leu rLeuArgGIyGInAIa 465 470
475 480 G@n Ala Pro Pro Arg Val Ile Cys Thr Ser Arg
AL Pl e By GO BT Y 486 490 1G5 S AsrSEts P8 J u Leu
Pré®Phe An Ay A His Azg Ala Afa Ala Cys 500 505
510 Pro Cys Ala Ser Ser Ala dn Val Lau G@n Qu Lau
g{leuSlS&Iéu Ang vkl ef:eu 5ib 2520.v52bo 2$a Ma Gly Leu Ser
o 5 .

Ala Pro Val Pro Thr Ala Pro Ala Alz Gly Ala Pro Leu Met Asp
70 75 80

Gly Asn Asp Phe Val Pxo Pro Ala Pro Arg Gly Pro Leu Pro Ala
B5 .80 95

Pro Pro Val Ala Pro Glu Arg Gln Pro Ser Trp Asp Pro Ser Pro
100 105 110

Ser Ser Thr Val Pro Ala Pro Ser Pro Leu Ser Ala Ala Ala Val
115 120 125

Pro Ser Lys Leu Pro Glu Asp Asp Glu Pre Pro Ala Arg Fro Pro
130 135 140

Pro Pro Pro Ala Ser Val Ser Pro Glm Ala Glu Pro Val Trp Thr
150 158 160

Pro Ala Pro Ala Pro Ala Ala Pro Pro Ser Thy Pro Ala Ala Pro
165 170 . 175

Arg Arg Gly Ser Ser Gly Ser Val
180 185

<210> 11

<211> 66

<212> PRT

<213> Homo sapiens

<400> 11

hrg
1

Ile Tyr Lys Gly Val Ile Gln Ala Ile Gln Lys Ser Asp Glu Gly
, 5 _ 10 15




Gu Met Lou Qu Arg Au Val Ser Val Leu Arg Asp A n
Cys Asn Ala 530 535 540 Asn Cys Cys A n Au Ser Ala
Ala Thr Ay @n Leu Asp Tyr Ile Pro 545 550 555 560
WD 2004/ 052922 PCT/ GB2003/ 005323 10 His Cys Ser Qy
Hs Ay Asn Phe Ser Phe Qu Ser Cys Ay Cys Ile 565
570 575 Cys Asn Au @y Trp Phe Ay Lys Asn Cys Ser
GV 2Rrws2¥er Cys Pro 580 585 590 Leu Ay CymcTass2008005323 -
Arg Ay Val Cys Val Asp Gly?Gin Cys Ile Cys 595 600 -
605 Asp Ser A u Tyr Ser @y’ Asp Asp Cys Ser Gu Leu
Arg Cys Pro Thr 610 615 620 Asp Cys Ser Ser Arg Gy
Leu Cys Val Asp Ay du Cys.Val Cys Au 625 630 635
640 du Pro Tyr Thr Ay Qu Asp Cys Arg Qu Leu Arg
His @yg PPy @rGAya Asp 16451630r 655 vaiCym Ber sld vid ¥su Gy Arg
COys Al &°Asn dy. Thr &ys Leu Cys Au3@ u 660 665 670
Gy Tyr Val Ay Qu Asp Cys Ay An Arg An Cys Leu
Leu AgD oM ayypsr 567 2sH80: G8H LeuS@_‘[y HyvAr anGc &, CGys GQu
Qu3dEy Lou Cys ValioCys u Au Gy 690 695 700 Tyr
- @n dy Pro Asp Cys Ser Ala Val Ala Pro Pro Ala Ala
Ile ﬁGNEtLeu KQ p n Ser Pro
@gu Val Seréég%%§£%§%%§%l%%rgﬁ%PIFeél %Aﬁ%?,grms Arg
Pro Gn Pro Ala Phe Lys Tyr G n Phe Val Arg Qu Pro
Leug§u Asp 740 745 750 Qu Gu u Qu Gu Gu Gu Qu
65 U Gu Asp u Asp G n Asp Leu 755 760 765 Gu Qu

Leu Gn Val Leu u Arg Lys Pro Ala Ala dy Leu Ser
<210€-‘| %.2
<211> 973
<212> PRT
<213> Artificial =mequence

<220>
<223> Fusion protein

<220>

<221> VARIANT

<222> (509)..(511)

<223> Polyalanine linker.

<220>

<221> VARIANT

<222> {717y ..(719)

<223> Polyalanine linker.

<220>

<221> VARIANT

<222> (305)..(907)

<223> Polyalanine linker.

<400> 12
Met Ile Phe Leu Thr Thr Leu Pro Leu Phe Trp Ile Met Ile Ser Ala
1 5 10 15

Ser Arg Gly Gly His Trp Gly Ala Trp Met Pro Ser Ser Ile Ser Ala
20 25 30

Phe Glu Gly Thr Cys Val Ser Ile Pro Cys Arg Phe Asp Phe Pro Asp
35 40 45

Glu Leu ARrg Pro Ala Val Val His Gly Val Trp Tyr Phe Asn Ser Pro
50 55 60



770 775 780 Ala Pro Val Pro Thr Ala Pro Ala Ala Gy
Ala Pro Leu Met Asp Phe 785 790 795 800 dvy Asn Asp
Phe Val Pro Pro Ala Pro Arg Ay Pro Leu Pro Ala Ala
805 810 815 WD 2004/ 052922 PCT/ GB2003/005323 IL Pro
Pro Val Ala Pro Au Arg G n Pro Set Trp Asp Pro Ser
Pro Val 820 825 830 Set Ser Thr Val Pro Ala Pro Set
Pwo 2bmus282r Ala Ala Ala Val Ser 835 840 84%cridtesess2s
Lys Leu Pro Qu Asp Asp Gy Pro Pro Ala Arg Pro Pro
Pro 850 855 860 Pro Pro Pro Ala Set Val Ser Pro G n
Ala Qu Pro val Trp Thr Pro 865 870 875 880 Pro Ala
ryr BIOLyAl AnPER Alar Al #1F5Q #76 0. S8k, TR REGANRI Ala Pro
65 Lys 885 890 895 Arg Arg G» Set Set Ay Set Val Al a
Ala Ala Arg Ile Tyr Lys Ay 900 905 910 Val Ile Gn

Ala |l N s_Se Gdu dy H.s Prq Phe Arg Al a

val @fSGJQIZ%r%? &ny?lYLér@A%eugg ;&teu gt VA q;éu Irli?% Set GQu
GQu Leu Val Gn Lys Tyr 930 935 940 Set Asn Ser Ala
Leu Ay H s Val Asn s Thr Ile LEys GQu Leu Arg 945

Leu SHOAYSE OB DA BPULEY (3T ESE" VAT Agrﬁfl@s‘ﬁu 1%¥% Val Asp
Set Lou Lys 965 970 <210> 13 <211> 18524 <212> DNA
<213> Rattus norvegicus <400> 13 atgatattoc

Gly pisabwratwrciheghest @tvgieet LeugatBatya Frt@adet tTért cgagggggg
60 act ggggtg cctiffatgcc ctcgtccdfc tcagecttcg
agggcacgtg tgtctccatc 120

Phe Ser Glu His Ser Val Leu Asp Ile Ile Asn Thr Pro Asn Ile Val
130 135 140

Val Pro Preo Glu Val val Ala Gly Thr Glu Val Glu Val Ser Cys Met
145 150 155 160

Val Pro Asp Asn Cys Pro Glu Leu Arg Pro Glu Leu Ser Trp Leu Gly
165 170 175

His Glu Gly Leu Gly Glu Pro Thr Val Leu Gly Arg lLeu Arg Glu Asp
180 185 19¢

Glu Gly Thr Trp Val Gln Val Ser Leu Leu His Phe Val Pro Thr Arg
195 - 200 203

Glu Ala Asn Gly His Arg Leu Gly Cys Gln Ala Ala Phe Pro Asn Thr
210 215 220

Thr Leun Gln Phe Glu Gly Tyr Ala Ser Leu Asp Val Lys Tyr Pro Pro
22% 230 235 240

Val Ile Val Glu Met Asn Ser Ser Val Glu Ala Jle Glu Gly Ser His
245 250 255

Val Ser Leu Leun Cys Gly Ala Asp Ser Asn Pro Pro Pro Leu Leu Thr
260 265 270

- Trp Met Arg Asp Gly Met Val Leu Arg Glu Ala Val Ala Glu Ser Leu
275 280 285

Tyr Leu Asp Leu Glu Glu Val Thr Pro Ala Glu &sp Gly Ile Tyr Ala
290 295 300

Cys Leu Ala Glu Asn Ala Tyr Gly Gln Asp Asn Arg Thr Val Glu Leu
305 310 315 : 320



ccctgccegtt tcgacttccc ggatgagctc agaccggctg tggtacatgg
cgtctggtat 180 ttcaacagtc cctaccccaa gaactacccg
ccagtggtct tcaagtcccg cacacaagtg 240 (gtccacgaga
gcttccaggg ccgtagccgc ctgttgggag acctgggcct acgaaact gc
300 accctgcttc tcagcacgct gagccctgag ctgggaggga
aatactattt ccgaggtgac 360 ctgggoggct acaaccagta
cwoewkeey gagcacagcg tcctggacat cat caacac®@CAZB00E005323
2004/ 052922 PCT/ GB2003/ 005323 12 cccaacatcg "
t ggt gccccc agaagt ggt g gcaggaacgg aagt agaggt cagctgcatg
480 gtgccggaca actgcccaga gctgcgceccct gagct gagcet
ggct gggcca cgaggggcta 540 ggggagccca ctgttctggg
t cggct gcgg gaggat gaag gcacct gggt gcaggtgtca 600
Ser1@tg@t&@ﬁ0ﬂaﬂﬁgh§ﬁd&&@rtagagagg®CGaacgg®€h@elgtctgggctg
t caggct gc¥5660 ttccccadéd ccaccttgeca §tt cgagggt
tacgccagtc tggacgtcaa gtaccccccg 720 gtgattgtgg
nla agahgaatid.olhet @t 0gag10a6eall g3gg tge e eacgkn cagcct get ¢
780 tyybggggctg acagcaaccc gccaccgceBee ct gacttgga
tgcgggat gg gatggtgttg 840 agggaggcag ttgctgagag
_Proe Asgtﬁgaﬁ_gt]ﬂugﬁgqlg%gg;y§%£ ga?é:%gr? 180¢a0a00 b, 900
gctatg cttgcctggc agagaat gcc sgait ggccagg acaaccgcac
ggt ggagctg 960 agcgtcatgt atgcaccttg gaagcccaca

e e P -l A R AR R B A ottt

1080 aaggagaagc agatcctggc cacggtcatc tatgagagtc
agct gcagct ggaactccct 1140 cagt acgc aggacga

Glu Ptsggﬁf@ﬁ?ﬁ“t@@t“&?g‘?&d’%t‘ﬁé@é?@é%\ Hﬁf@&&%% 1200

385
agagccaccg ccttcaacct gtctdtggag tttgctccca taatccttct
ggaat cgcac 1260 tgtgcagcgg ccagagacac cgtgcagtgc

Arg Bhugingtige eﬂ&ad&@d@aaméééagaa@éePI@Z@eIﬂ%é@fggcct
ttgagct gc®®t t cccgecaac gt'gact gt ga acgagé %ga gagggagttt
1380 gtgtactcag agcgcagcgg cctcctgctc accagcatcc

Leu dl@angCticCyysgOgt maggeceri44p The daycee cae leeCgegt cat
tt gt act®cc aggaacct ct42dcggcaccca gadétt cgag 1500
ctgcctttcc agggagcaca ccga 1524 <210> 14 <211> 615

va1 a1z dMAT23:3>c1HONR Sapl.enga mréd@w 1id regtseeat gt g
ccagilst cagc ccaggt govg caggagcet gc #gagccggat cgagatgctg
60 gagagggagg tgtcggtgct gcgagaccag tgcaacgcca

arg AGLAGLAGCH, 202201 #4616 120; A6GACAQ9aG: aretggact a
{sat occt cac tgcagisggcc acggcaact#st tagctttgag 180

Arg Ser Gly Leu Leu Leu Thr Ser Ile Leu Thr Leu Arg Gly Gln Ala
465 470 475 480

Gln Ala Pro Pro Arg Val Ile Cys Thr Ser Arg Asn Leu Tyr Gly Thr
485 490 495

Gln Ser heu Glu Leu Pro Phe Gln Gly Ala His Rrg Ala Ala Ala Cys
500 505 510

Pro Cys Ala Ser Ser Ala Gln Val Teu Gln Glu Deu Leu Ser Axg Ile
515 520 525

Glu Met Leu Glu Arg Glu Val Ser Val Leu Arg Asp Gln Cys Asn Ala
530 535 540

Asn Cys.Cys Gln Glu Ser Ala Ala Thr Gly Gln Leu Asp Tyr ile Pro
" 545 _ 550 555: 560




tcctgtggct gcatctgcaa cgaaggctgg tttggcaaga attgctcgga
gccctactgc 240 ccgetgggtt gctccagccg gggggt gt gt
gt ggat ggcc agtgcatctg tgacagcgaa 300 tacagcgggg
atgactgttc cgaactccgg tgcccaacag actgcagctc ccgggggctc
360 tgcgtggacg gggagtgtgt ctgtgaagag ccctacactg
gcgaggact g cagggaactg 420 aggtgccctg gggactgttc
gu9cemEgser agat gt gcca acggtacctg tttat gcgagc#@®oosnosiza
gagggctacg ttggtgagga ctgcggccag cggcagtgtc tgaatgcctg
cagt gggoga 540 WD 2004/ 052922 PCT/ GB2003/ 005323 13
ggacaat gt g aggaggggct ctgcgtctgt gagfaggigt ?gcgg%%gcc
His Cgaetgel,ca: HQ 2 : C
5%2 221}2569& 2%1:%% I—%Cngvl%sg%i gee%s(%d%%sl at ggaagacc
: tggaccagtc tcctctggtc tcgtcctcgg acagcccaccg;gggccgcag
' t t accagtt cgtgagggag cccga
o g%ggggg%glpag%gg g‘g’ffg? o %éa@gggﬁéia%%@acga
agacct ggag gagct ggagg tgctggagag gaagcccgcc 180
ggeegaggt gt cc cggececc agt gcccacc gcccctgeccg ccggcgegcec
hew Bt tgegra%e’?ﬁ’(g? By ‘éﬁg%"é‘a‘f% et Pediigces géedyegecc
cggggacccc tgccggecge tccccccegtc 0 gccccggagce
gcagccgtc ttgggacccg agcccggtgt cgtcgaccgt gcccgcgceca
Asp %OG-“& BECEYCE gt Aot Aret Yuctre Agtichogecys tlecaagct CC
ctgaggacga cgagtctccg 420 gcdefgectc cccectcectcece
cccggccagce gtgagccccc aggcagagcc cgtgtggacc 480
Asp @eg¥ratye CRraCeigClieeClyg CVat BEH 0N G G 6 cye &AL @GE @8, ccgcgcccaa
%25 gcgcagggge 5% tcctcggget ©agtg 555 <21G%0 16 <211>
198 <212> DNA <213> Honp sapi ens <400> 16 aggat at aca
Glu BYoGi-gihgadlyCaagst @t - afaanl Gag 3L 923g9rqa, cccatt cagg
60 gcat &%t gg aat ct gaagtsot gct at at ct gaggagt t gg
ttcagaagta cagtaattct 120 gctcttggtc atgtgaactg

Cys M%@t@aaﬁy%é%g%g%sg%E%JE %E(g Léalgiizgsg%hgélu 180
ttagtteggatt ctctgaag 128 670

Gly Tyr Val Gly Glu Asp Cys Gly Gln Arg Gln Cys Leu Asn Ala Cys
675 680 685

Ser Gly Arg Gly Gln Cys Glu Glu Gly Leu Cys Val Cys Glu Glu Gly
690 635 700

Tyr Gln Gly Pro Asp Cys Ser Ala Val Ala Pro Pro Ala Ala Ala Met
705 710 715 720

Glu Asp Leu Asp Gln Ser Pro Leuw Val Ser Ser Ser Asp Ser Pro Pro
725 730 735

Arg. Pro Gln Pro Bla Phe Lys Tyr Gln Phe Val Arg Glu Pro Glu Asp
740 745 750

Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Asp Glu Asp Glu Asp Leu
755 760 765

Glu Glu Leu Glu Val Leu Glu Arg Lys Pro Ala Ala Gly Leu Ser Ala
170 775 780

Ala Pro Val Pro Thr Ala Pro Ala Ala Gly Ala Pro Leu Met Asp Phe
785 790 795 800

Gly Asn Asp Phe Val Pro Pro Bla Pro Arg Gly Pro Leu Pro Ala. Ala
) 810 815




<212> DNA <213> Artificial sequence
<220> <223> PCR prinmer MAG <400> 17 cgggat ccat
gatattcctt accaccct 28 <210> 18 <211> 28 WO

2004/ 052922 PCT/ GB2003/ 005323 14 <212> DNA <213>
Artificial sequence <220> <223> PCR priner NMAR

<400> 18 tccccgcgge tcggtgtget ccctggaa 28 <210> 19
<WDDRo04AD922<212> DNA <213> Artificial sequeng@ycrednddesss
<223> PCR prinmer TNRL <400> 19 tccccgcggc atgtccatgt
gccagttca 29 <210> 20 <21 28 <212> DNA <213>
Artificial sequence <220> <223> PCR prinmer TNR2

<400> 20 ttgcggccgc tggaggggca actgctga 28

<210> 17 <211> 28

Val Ala
820

Ser Pro Val

830

Pro Pro Pro Glu Arg Gln Pro Ser Trp Asp Pro

825

Thr
835

Val Bla Ala

845

Ser Pro Leu Ser Ala Ala Val Ser

840

Ser Ser Pro Pro

Glu Ala

860

Ser Leu Pro Pro Pro Pro Pro Pro

850

Pro Lys Asp

855

Asp Glu Arg

Aly Val

870

Ala val Thr Pro

BEBO

Pro Gin Glu Pro

875

Pro Pro Pro Ser Ser

865

Trp

Ala Ala Ala Pro

895

Ala Ser Thr Pro Ala Ala

830

Pro Pro Pro

885

Pro Pro Lys

Val Ala
905

Ser Ser Ser Ala Ala Ile

900

Arg Gly Gly Arg Tyr Lys Gly

Arg
. 910

Val Ile Gln Ala

915

Ile Pro Phe

925

Ala Gln Lys Ser Asp Glu His Arg

920

Gly

Glu Glu Val Ala Glu Val

935

Glu Leu Gln

940

Leu Ser fle Ser Lys

930

Tyr Tyr

Thr Ile

255

val Asn Glu Leu Arg

960

Ser Asn Ser Ala Leu His

845

Gly
950

Cys Lys

Phe val Leu

985

Arg Leu Leu Asp Asp Leu Val Asp Ser

970

Lys

<210
<211>
<212>
<213>

13

1524

DNA

Rattus norvegicus

<400> 13

ttaccacecet 60

atgatattce
cactggggtg
cectgeegtt
ttcaacagtce
gtccacgaga
accctgette

ctgggegget

cctggatgec
tegacttcee
cctaceccaa
gcttocagyy
tcageacget

acaaccagta

gectetgttt
ctegtecatce
ggatgagetce
gaactacoccy
ccgtageege
gagccctgag

cacchttotcy

tggataatga
tcagecttceg
agaccyggcty
ccagtggtet
ctgttgggag
ctgggaggga

gagcacagcyg

tttcagette
agggeacgty
tggtacatgg
tcaagtcocyg
acctgggect
aatactattt

tcetggacat

tegaggggay

tgtctcecate
cgtetggtat
cacacaagtg
acgaaactge
ccgaggtgac

catcaacacc

120

180

240

300

360

429



<210> 21 <211> 32
<220> <223> PCR pri ner

NogoN1

aat ggaagac ctggaccagt ct 32
DNA <213> Artificial

NogoN2
<210> 23 <211> 28

gagggctacg

ttggtgagga

sequence

<212> DNA <213> Artificial

sequence

<400> 21 ttgcggccgce

<210> 22 <211> 31
<220> <223> PCR pri mer
<400> 22 aaactgcagc cactgagccc gaggagaccc t 31
<212> DNA <213> Artifici al
Vi®0200460522922 PCT/ GB2003/ 005323 15 <220> pepiceicusiishs

<212>

sequence

primer Nogo66-1 <400> 23 gaact gcagc aaggat at ac

aagggtgt 28 <210> 24 <211% 28 <212> DNA <213>

Artificial sequence <220> <223> PCR priner Nogo66-2
c:ct:r:xafc%gc(:)g;> t%;%gc%%ct:c? gg'agaag‘grg:gtgacgtcgg%ggc%g afaa?i‘!a%ggatj% t caéa.ggthcatg 480
gtgecgyaca actgcecaga getgcgecct gagetgaget ggctgggeca cgaggggeta 540
ggggagecca ctgttetggy tcggetgegg gaggatgaag gocacctgggt geoaggigtca 600
ctgctacact tegtgectac tagagaggeoe aacggocace gtetgggctg teaggetgee 660
ttcceceaaca ceaccttgea gttegagggt tacgecagte tggacgtcaa gtaccocecg 720
gtgattgtgy agatgaatte ctectgtggag geocattgagg getcecacgt cagcctgetce T80
tgtggggcty acagecaacce gecaccegety ctgacttgga tgegggatgg gatggtgttg 840
agggaggeag ttgctgagag cctgtacetg gatctggagg aggtgaccce ageagaggac 800
ggcatctatyg cttgeetgge agagaatgce tatggeocagg acaaccgecac ggtggagety 9260
agcgtcatgt atgcaccttyg gaagcccaca gtgaatygga cygtggtgge ggtagagggg 1020
gagacagtct ccatcetgtyg ttecacacag ageaaccegy acectattet caccatctic 1080
aaggagaagc agatcctgge cacggtcate tatgagagte agetgeaget ggaactecct 1140
gcagtgacge ccgaggacga tggggagtac tggtgtgtag ctgagaacca gtatggecag 1200
agagccaceg ccttcaacct gtcotgtggag tttgetccea taatcettet ggaatcgeac 1260
tgtgcagegy céagagacac cgtgeagtge ctgtgtgtgg taaaatecaa cecggaacee 1320
‘tcegtggect tigagetgee ttceegeaac gtgactgtga acgagacaga gagggagttt 1380
gtgtacteag agegeagecgg cctectgete accagcatee tcacgectcey gggteaggee 1440
caagcoccae ccegcgteat ttgtacctce aggaacctet acggeaccca gagoctegag 1500
ctgectttee agggagcaca cega 1524
<210> 14
<211> @15
<212> DNA
<213> Homo sapiens
<400> 14 , ‘
tgtecatygty ccagtteage ccaggtgetg caggagetge tgageeggat cgagatgoty 60
gagagggagyg tgtceggtget gegagaccag tgecaacgoca actgetgeca agaaaghget 120
geccacaggac aactggacta tatcoctecae tgecagtggoo acggeaacht tagettigag 180
tectgtgget geatctgeaa cgaaggeotgg tttggeaaga attgetegga geocetactge 240
cegetgyggtt geteccageey ggggotgtgt gtggatggec agbgeatetbg tgacagegaa 300
tacageggyy atgactgtte cgaactecgyg tgcccaacad actgoagetc cegggagcete 360
tgegtggacy gggagtgtgt ctgtgaagag ccctacactg gecgaggactyg cagggaactyg 420
aggtgcectg gggactgttc ggggaagggg agatgtgeca acggtacctyg tttatgegag 480

ctgeggecag eggcagtgtc tgaatgectg cagtgggega 540




<210> 25 <211> 2934 <212> DNA <213> Artifici al
sequence <220> <223> Construct resulting from
sequentially connected PCR products <400> 25
ggatccatga tattccttac caccctgcct ctgttttgga taatgatttc
agcttctcga 60 ggggggcact ggggtgcctg gatgccctcg
tccatctcag ccttcgaggg cacgtgtgtc 120 tccatcccct
gwog@dokbnga cttcccggat gagctcagac cggct gt ggteceat@f6ass:s
100 tggtatttca acagtccctqgccccaagaac tacccgccag
tggtcttcaa gtcccgcaca 240 ~“caagtggtcc acgagagctt
ccagggccgt agccgactgt tgggagacct gggcctacga 300
aactgcaccc tgcttctcag cacgctgagc cctgagctgg gagggaaat a
ggacgatt@i;gt J&Q&%gé’@ thcQQJtG@QQJgQ&ggQé: gg&tj@d‘t@@ t%Q@cQE@%aC Csoo
ttctcggagc acagcgtcct ggacatcatc 420 aacaccccca
gcaghgatecgtcggt gcccccagaa gt ggt ggcag gaacggaagt agagéfscagc
480 tgcatggtgc cggacaactg cccagagctg cgccctgagc
<210} g@&gct ggct gggccacgag 540 gggctagggg agcccact gt
<211% cbQgQt cgg ct gcgggagg at gaaggcac ctgggtgcag 600
<2lzyt Ptrcact gc. tacacttcgt gectact aga gaggccaacg gccaccgt ct
‘mjbgg%PgFEﬁﬁSGGO gctgecttcc ccaacaccac cttgcagttc
<qppgaggottacg ccagtctgga cgtcaagtac 720 cccccggtga
atggddogicOgaaadaggnatdicedged +efrgfReEaeactdagagggaicgeagcacgiocagce
780 ctgctctgtg gggctgacag caacccgcca ccgctgcetga
Seestk't o9 Yo at GoTHE Y “80IIG §ITGETEY “apTeattt 9ot
gaagd FRPANGEL B lACLIO0RLE oL HOAAGAG L 1GRRE (eRGLE;R00 150
gaggagggca tctatgcttg cctggcagag aatgcctatg gccaggacaa
gecagustRrat g Iy 96 89togerget gerretpcrt atgratige wttteygaag240

o BB b o LR B e R o e

geecqUALAGRYBRYAC COPYaCET at@b et € agiod480 gcatwtit@aagyso

agaagcagat cctggccac tcatctatg agagtcagct gcagctggaa
t"“‘"f%&‘-’d “8?%‘-”68?‘398 tfg@a%'5?%&&@%0@@5%@3%@8@?@ cgif%f%t ggt”°
goecfHefl-a@et @R r 82366388t glahQbhccd I6£AGAGAGEHRELGCCT ka0

caacctgtct gtggagtttg ctcccataat ccttctggaa 1260
cegctagECat gt G EaGEYHEEAY FAGATRET GEFICHGE FCETGEIGt gt otht aaa
tcot@oGGaaGEL9 1320 gaaccctccg tggectttga getgecttcess

cgcaacgtga ctgtgaacga gacagagagg 1380 gagtttgtgt

act cagagcg cagcggcctc ctgctcacca gcatcctcac gctccggggt
2:91430 caggcccaag ccccaccccg cgtcatttgt acctccagga
<«2128CgHECt acgg cacccagagc 1500

<213> Homo sapiens

<400> 16
aggatataca agggtgtgat ccaagctatce cagaaatcag atgaaggcca cccattcagg 60

geatatctgyg aatctgaagt tgetatatet gaggagtigg ttcagaagta cagtaattet 120
gotcttggte atgtgaacktyg cacgataaag ygaactcagge goectettett agttgatgat 180
ttagttgatt ctetgaag 198
<210> 17

<211> 128

<212> DNA

<213> Artificial sequence

<220>
<223> PCR primer MAG1

<400> 17
cgggatecat gatattcctt accaccct : 28

<210> 18
<211> 28



ctcgagctgc ctttccaggg agcacaccga gccgcggcat gtccatgtgce
cagttcagcc 1560 caggtgctgc aggagctgct gagccggatc
gagat gct gg agagggaggt gtcggtgctg 1620 cgagaccagt
gcaacgccaa ctgctgccaa gaaagtgctg ccacaggaca actggact at
1680 atccctcact gcagtggcca cggcaacttt agctttgagt
cctgtggctg catctgcaac 1740 gaaggctggt ttggcaagaa

Iw@elow@aag ccctactgcc cgctgggttg ctccagccg@ct@@thosnosszs
ggggt gt gt g tggatggcca gtgcatctgt gacagcgaat acagcgggga
tgactgttcc 1860 gaactccg gcccaacaga ctgcagctcc
cgggggct ct gcgtggacgg ggagtgtgtc 1920 tgtgaagagc

o1pCGhacact gg cgaggact gc agggaactga ggtgecctgg ggactgttcg
1

2131980, ¢ 009aaggaga gat gt gccaa cggtacct gt ttat gcgagg
agggctacgt tggtgaggac 2040 tgcggccagc ggcagtgtct

<220>gaat gcct gc agt gggcgag gacaat gt ga ggaggggctc 2100

<223% REGtRetRpprgif¥dgagggct a ccagggecct gact gct cag cagttgeccce

<00 CgAdcggec 2160 gcaat ggaag acctggacca gtctcctctg

tece@t &l CQLEGEgR0gAERFECC accccggecyg 2220 cagcccgcegtzs

t caagt acca gttcgtgagg gagcccgagg acgaggagga agaagaggag
<210>2280 gaggaagagg aggacgagga cgaagacctg gaggagct gg
<211>ag§f,tgctgga gaggaagccc 2340 gccgccggge tgtccgeggce
<212CCHAQt gccc accgcccctg ccgececgggge gecccctgatg 2400
<213:gapttidgidasatgact t cgt gccgeccggeg ccccggggac ccctgecggce

<220>cgctcccccc 2460 gtcgccccgg agcggcagcc gtcttgggac

<223 CCRRAGLELAImIt cgt cgac cgtgcccgeg 2520 ccatccccge
. tgtctgctgc cgcagtctcg ccctccaagc tccctgagga cgacgagcct

<400:2580 ccggcccgge ctccccecctcc tcccececggcece agcgt gagcec,

toceqe PG E AT Y BCHF Yy 2640 accccgccag ccccgget cc
cgccgggecc ccctacaccc cggccgcgecc caagcgcagg 2700

<210:ggmt cct cgg gct cagt ggec t gcagcaagg at at acaagg gt gt gatcca

:gi;;agéﬂt atccag 2760 aaatcagatg aaggccaccc attcagggca

<2134 aiﬁgggﬁt Sggug%gttgc tatatctgag 2820 gagttggttc
. agaagtacag taattctgct cttggtcatg tgaactgcac gat aaaggaa

<2202880 WD 2004/ 052922 PCT/ GB2003/ 005323 17 $ ctcaggcgcce
<223% c¥Rcrtimeft T¥igat gattta gttgattctc tgaagtgatc taga 2934
capoS23P> 26 <211> 42 <212> DNA <213> ML3 col i phage

troedd@R>t Redibad hegeaa ttcctttagt ggtacctttc tattctczct
ct 42 <210> 27 <211> 33

<210> 21

<211> 32

<212> TDWNA

<213> Artificial sequence

<220>
<223> PCR primer NogoNl

<400> 21
{tgcggecge aatggaagac ctggaccagt ct 32

<210> 22

<211> 31

_ £212> DNA

<213> Artificial sequence

<220>
€223> PCR primer NogoN2

<400> 22
aaactgeage cactgagccee gaggageeee t 31

<210> 23

£211> 28

<212> DHA

€213> Artificial segquence



<212> DNA <213> ML3 col i phage <400> 27 ggt ggaggtt
cggccgaaac tgttgaaagt tgt 33 <210> 28 <211> 21 <212>
DNA <213> Artificial sequence <220> <223> Exenplary
7-mer peptide-encodi ng sequence <400> 28 tatctgacgc
agcctcagtc g 21 <210> 29 <211> 21 <212> DNA <213>
Artificial sequence <220> <223> Exenplary 7-mner
PRl beRsAncodi ng sequence <400> 29 ggttCtQkﬁRmmmymwns
ctcattcgct g 21 <210> 30 <211> 21 <212> 213>
Artificial sequence <220>1%<223> Exenpl ary 7-ner
pepti de- encodi ng sequence <400> 30 acgcagct gt
ttcctecctta g 21 <210> 31 <211> 21 <212> DNA <213>
«<20frtificial sequence WO 2004/ 052922 PCT/ GB2003/ 005323
<2233 8 PCR primer Nogo66-1

<400> 23
aaactgcage aaggatatac aagggtgt 28

<210> 24

<211> 28

<212> DNA

<213> BArtificial seguence

<220>
<223> PCR primexr Nogo66-2

<400> 24
gctctagate acttcagaga atcaacta 28

<210> 25

<211> 2934

<2i2> DNA

<213> Artificial segquence

<220>
<223> Construct resulting from sequentially connected PCR products

<400> 25
" ggatccatga tattccttac caccchtgect ctgttttgga taatgatttc agecttctcga 60

Qgggggcact ggggtgecty gatgeectcg tecatcteag cettegaggg cacgtgtgte | 120
tecatcecech goegttteoga cttcececcggat gagetcagace coggetgtggt acatggegte 180
tggtatttca acagtcccta cceccaagaac tacccgecag tggtcettecaa gteccgeaca 240
caagtggtcc acgagagctt ccagggecegt agecegectgt tgggagacct ggyectacga 300
aactgcaccc tgcttctcag cacgectgage cctgagectgg gagggaaata ctatttecga 360
ggtgacctgg gcggetacaa ccagtacacce ttcetcggage acagegtect ggacatceate 420
aacacgccca acateghtggt goceccagaa gtggtggcag gaacyggaagt agagghtceage 480
tycatggtge cggacaactg cecagagetg cgecctgage tgageotgget gggecacgag 540
gagctagggy agececactgt tetgggtegg ctgegggagg atgaaggeac ctgggtgeag 600
gtgtcactge tacacttegt gectactaga gaggecaacy gecaccgtet gggotgteag 660
getgecttee ccaacaccac cttgcagtéc gagggttacg ccagtctgga cgtcaagtac 720
cpcccggtga ttgtggagat gaatteetet gtggaggeca ttgagggetc ccacgteage 780
ctgetetgtg gggctgacag caaccegcca cogotgetga cttggatgeg ggatgggatg 840
gtgttgaggy aggecagttge tgagagecetg tacctggate tggaggaggt gaccccagea 900
gaggacggea tetatgettg cetggecagag aatgoctatg gecaggacaa cegeacggtg 960

gagetgageg teatgtatge accttggaag ccecacagtga atgggacggt ggtggeggta 1020



<220> <223> Exenplary 7-ner peptide-encodi ng sequence
<400> 31 cattctattc ctgataatat t 21 <210> 32 <211> 21
<212> DNA <213> Artificial sequence <220> <223>
Exenpl ary 7-ner peptide-encodi ng sequence <400> 32
catcatatgc ctcatgataa g 21 <210> 33 <211> 21 <212>

DNA <213> Artificial

waoesspgi de- encodi ng sequence
ctccgagtcc t 21
Artificial
pepti de-encodi ng sequence
ttatgcctcg t 21

sequence

<210> 34 <211> 21
sequence

1

<220>

<223>

Exenpl ary
<400> 33 tmtramgee/oss23
<212> DNA <213>

<220>"<223> Exenplary 7-mer

<210> 35 <211> 21

<400> 34 cagcttccgc
<212> DNA <213>

gaggtﬁﬁ£gjaf é:a%l:@_éccz&e gy&ﬁ&ﬁcc EZ&QEag%Z %%Ecggé@cgpéa@{&clfcne loso

pepti de- encodi ng sequence

atcttcaagg agaagcagat cctggccacq gtcatctatyg agagteaget gecagetggaa | 1140
ctcectgoag tgacgeoeecga ggacgatgyyg gagtactggt gtgtagetga gaaccagtat 1200
ggecagagag ccaccgectt caacctgbtet gtggagttig ctoccataat ccttotggsa 1260
tcgcactgty cagcggcocag agacaccgtg cagtgectgt gtgbyggtaan atccaacceg 1320
gaacocctecyg tggectttga getgecttec cgcaacgtga ctgbgaacga gacagagagg 1380
-gagtttgtgt actcagagecg cageggecte ctgotcacca geatccteac getccggggt 1440
caggcccaag ccccaccecyg cgteatttgt acctecagga acctetacgg cacccagagce 1500
. ctegagetge cttteocaggg agoacaccga gecgeggcat gtccatgtge cagtteagec 1560
caggtgetge aggagctget gagecggatc gagatgetgyg agagggaggt gteggtgctg 1620
cgagaccagt gcoaacgccaa ctgctgccaa gaaagtgety ccacaggaca actggactat 1680
atcecteact gecagtggeca cggoaactit agetttgagt cctgtggetyg catctgecaac 1740
gaaggctggt ttggcaagaa ttgcteggag ccctactgec cgetgggttg cteccagocay 18G0
ggggtgtgtg tggatggcca gtgcatcetgt gacagecgaat acagegggga tgactgttece 1860
gaactccggt geoeccaacaga ctgeagetec cgggggetet gogiggacgg ggagtytgte 1920
tgtgaagage cctacactgg cgaggackge agggaactga ggtgeccetgg ggactgtteg 1980
goggaagyggga gatgtgcecaa cggtacctgt titatgegagg agggctacgt tggtgaggac 2040
tgcggecage gycaghtgtet gaatgectyge agtgggegag gacaatgtga ggaggggctc 2100
tgegtetgtg aagagggeta ccagggeect gactgetcag cagttgecce tocageggee 2160
gcaatggaag acctggacca ghtetectetg gtetegtect cggacagocce accceggecy 2220
cagccegegt tcaagtaccea gttegtgagyg gageccgagg acgaggagga agaagaggay 2280
4gaggaagagg aggacgagga cgaagaccty gaggagctgg aggtgetgga gaggaagece 2340
:gccgccgggc tgtceogeogge cccagtgece accgecooty cogesgguge goccctgatg 2400
gacttecyggaa atgacttegt gocgeeggeg ccccoggggac coectgeoegge cgetoccecce 2460
gteogececgg ageggeagee ghtettgggace cegageecgg tgtegtegac cgtgeccgeg 2520
coatcccoge tgtetgeotge cgecagteteg cectecaage tocctgagga cgacgagect 2580
ccggocegge otcoeccteoe teoccceggee agogtgagee cccaggeaga gecegtgtgyg 2640
. acccegecag ccocggotee cgcocgecgece coctceacce cggoogeged caagogeagy 2700
ggcteetogy gétcagtggc tgcageaagy atatacaagg gtgtgatcca agctatccag 2760
aaatcagaty aaggccacce attcagggea tatctggaat ctgaagttge tatatctgag 2820
gagttggttq agaagtacag taattctget cttggtcatg tgaactgcac gataaaggaa 2880




<400> 35 acgcagctgt ttcctcctca g 21

WO 2004/052922 PCT/GB2003/005323
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ctecaggegee tettcttagt tgatgattta gttgattcte tgaagtgate taga 2934

<210> 26

<21i> 42

<212> DNA

<213> MI13 coliphage

<400> 26
ttattegeaa ttcetttagt ggtaccitte tattctcact ct 42

<210> 27

<21l1> 33

<212> DNA

<213> M13 coliphage

<400> 27
gogtggaggtt cgyccgaaac tgttgaaagt tgt 33

<210> 28

<21l1> 21

<212> DNA

<213> Artificial sequence

<220> :
<223> Exemplary 7-mer peptide-encoding sequence

<400> 28
tatctgacge agectecagte g 21

<210> 29

<211> 21

<212> DNA

<213> Artificial sequence -

<220>
<223> Exemplary 7-mer peptide-encoding sequence

<400> 29
ggttetetge cteatteget g 21

<210> 30

<211> 21

<212> DWA

<213> Artificial seguence

<220>
<223> Exemplary 7-mer peptide-enceding sequence

<400> 30
acgcagetgt ttcctectta g 21

<210> 31

<211> 23

<212> DNA

<213> Artificial sequence
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<220>
<223> Exemplary 7-mexr peptide-encoding sequence

<400> 31
cattctatte ctgataatat t 21

£210> 32

<211> 21

<212> DNA

<213> Artificial sequence

<220>

<223> Exemplary T-mer peptide-encoding sequence

<400> 32

catcatatge cteatgataa g 21
<210> 33

<211> 21

<212> DHA

<213> Artificial sequence

<220>

<223> FExemplary 7-mer peptide-encoding sequence

<400> 33

tatacgacge ctcoecgagtee t 21
<210> 34

<211l> 21

<212> DNA

<213> Artificial sequence

<220> ‘

<223> Exemplary 7-mer peptide-encoding sequence

<400> 34

cagettecge ttatgecteg t 21
<210> 35

<211> 21

<212> DNA

<213> Artificial sequence

<220>
<223> Exemplary 7-mer peptide-encoding sequence

<400> 35
acgecagetgt ttectectea g ) 21



