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(2012); Yang et al. Molecular Vision 17:1128-1135 (2011); Poulter et al. The American
Journal of Human Genetics 86, 248-253 (2010)). Models for these genetic diseases are
available in mice knocked out for the corresponding homologous genes.

Despite the many advances in the field of ocular angiogenesis, there remains a need to
identify targets and develop means that can supplement or enhance the efficacy of existing

therapies.
SUMMARY

The disclosure provides anti-LRP5 antibodies and methods of making and using the
same, particularly in the treatment of conditions and diseases associated with angiogenesis.

In one embodiment aspest, there is provided an isolated antibody that binds to Low-
density lipoprotein receptor-related protein 5 (LRPS), wherein the antibody potentiates Norrin
activity and/or Norrin/Fzd4 signaling. In some embodiments, the antibody is a monoclonal
antibody. In some embodiments the antibody is a human, humanized, or chimeric antibody. In
some embodiments, the antibody is an antibody fragment that binds LRPS5.

In one aspect, there is provided an isolated antibody that binds bivalently to Low-

density lipoprotein receptor-related protein 5 (LRPS), whereln the antibody notentiates Norrin

activity and/or Nomn/Fzd4 (Frizzled4) signaline, wherein the antibodv commprises (a) HVE-H]

comprising the amino acid sequence GFTFSSYAMX,, wherein X, is H or § (SEQ ID NO: 28),
(b} HVR-HZ comprising the amino acid sequence GXI8XGXGEXSTYYADSVEKG, whereln
KiisAorG XoisAorS, XaisPorS, Xais S or W (SEQ 1D NO: 26), or
SRISSNGGSTYYADSVEG (SEQ 1D NO: 27, (¢} HVR-H3 comprising the amino acid
sequence YYRYAPYRSLGMDY (SEQ ID NO: 23} or WIPOSYPFX, SYKSGFDY, wherein
Ziis A or R (SEQ ID NO: 24), (d) HVR-L1 comprising the aming acid sequence
RASQGISSYLA (SEQ ID NO: 29} or RASOX ZOXXa Y LA, wherein X, is A. G, Sor V, X is
TorM, 250 F. G . Sor Y. and X4 is G, S or Y (SEQ 1D NO: 30): (e} HVR-L2 comprising the
amino acid sequence AASSLOS (SEQ ID NO: 31) or DASX XES, wherein X, is S or T and

Xois Loor R(SEQ ID NO: 32} and (f) HVR-L3 comprising the amino acid sequence

QOYYX,YPFT. wherein X, is L or § (SEQ 1D NO: 33),

in one aspect. there is provided an isolated antibody that binds to LRPS comprising (a)
HVR-HI comprising the amino acid seguence GFTESSY AMH (SEO 1D NO: 43), (b HVR-H2
comprising the amino acid sequence SRISSNGGSTYYADSVIG (SEQ 1D NG 273, (¢) HVR-
H3 comprising the amino acid sequence WIPQSYPFASYKSGFEDY (SEG ID NO: 443, {d}

HVR-L1 comprisine the amino acid sequence RASOVMOYYLA(SEC 1D NO: 45) {ey HVR-
2
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1.2 commprising the amino acid seauence DASSLES (SEQ 1D NO: 46): and (H HVR-L3
comprising the amino acid sequence QOYYSYPET (SEC 1D NO: 47,

In one aspect, there is provided an isolated antibody that binds to LRPS comprising (a)
HVER-HI comprising the amino acid seguence GFTEFSSEY AMS (SEO 1D NO:- 48), (b HVR-HZ
comprising the amino acid sequence GAISSSGSSTYYADSVKG (SEQ 1D NO: 49), (¢) HVR-

3 comprising the amino acid sequence YYRYAPYRSLOMDV (SECQ 1D NO: 23). (d) HVR-
L1 comprising the amino acid sequence RASOQGISSYLA (SEQ ID NO: 29): {e) HVR-L2

comprising the amino acid sequence AASSLOS (SEQ 1D NO: 31y and (h) HVR-L3 comprising
the amino acid sequence QOYYSYPFT (SEQ 1D NO: 47,

In one aspect. there is provided an isolated antibody that binds to LRPS comprising (a)
HVR-H1 comprisine the amino acid sequence GFTFSSY AMS (SEQ 1D NO: 48), (b HVR-HZ
comprising the amino acid sequence GAISAPGSSTYYADSVEG (SEQ ID NO: 501, {¢) HVR-
H3 comprising the aming acid sequence YYRYAPYRSLGMDY (SEQ ID NO: 23), (dy HVR-
L1 comprising the amino acid sequence RASOGISSYLA (SEQ ID NO: 29): (e) HVR-LZ
comprising the amino acid sequence AASSLOS (SEQ 1D NO: 31); and (f) HVR-L3 comprising
the amino acid sequence QOYYSYPFT (SEQ 1D NO: 47).

In one aspect, there is provided an isolated antibocy that binds to LRPS comprising (a}
HVR-HI1 comprising the amino acid sequence GFTFSSY AMS (SEQ 1D NO: 48}, (by HVR-HZ
comprising the amino acid sequence GAISSPOWSTYYADSVEKG (SEQ 1D NO: 51). (¢) HVR-
H3 comprising the amine acid sequence YYRYAPYRSLGMDVY (SEQ TD NG: 230, (dy HVR-
L1 comprising the amino acid sequence RASQGISSYLA (SEQ ID NO: 29): (e HVR-L2

comurising the amino acid sequence AASSLOS (SEQ ID NO: 31 and (0 HVR-L3 comprising
the amino acid sequence QOYYSYPET (8EQ ID NG: 47,

In one aspect, there is provided an isolated antibody that binds to LRPS comprising (a})
HYR-H1 comprising the amino acid sequence GFTESSYAMS (SEOQ 1D NO: 48), (b HVR-HZ
comprising the amino acid sequence GGISSPGSSTYYADSVKG (SEQ 1D NO: 52), {e) HVR-
H3 comprising the amino acid sequence YYRYAPYRSLGMDY (SEQ 1D NO: 233, (d) HVR-
L1 comprising the amino acid sequence RASOGISSYLA (SEQ ID NG: 29 (eY HVE-L2

comprising the amino acid ssguence AASSLOS (SEQ D NO: 31 and () HYR-L3 comprising

the amino acid scouence OOYYLYPFT (SEQ ID NO: 53).

23
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In one aspect. there is provided an isolated antibody that binds to LRPS comprising (a)
HVR-H1 comnrising the amino acid seguence GFTFSSYAMHB (SEQ 1D NO: 433 (b HVR-H2
comprising the amino acid scquence SRISSNGGSTYYADSVEKG (SEQ 1D NO: 27), (e) HVR-
H3 comprising the amino acid sequence WIPQSYPFASYKSGFDY (SEQ 1D NO: 44), (d)
HVR-LI comprising the anuno acid seguence RASOGISSYLA (SEQ 1D NO: 29): {e) HVR-L2

comprising the amino acid seauence DASSLES (SEQ 1D NO: 46): and () HVE-L3 comprising

the amine acid scguence QOYYSYPET(SEQ 1D NO: 473,

In one aspect. there is provided an isolated antibody that binds to LRPS comuprising (a)
HVR-F comprising the amino acid sequence GFTFSSYAMH (SEQ ID NO: 43), (b) HVR-H2
comprising the amino acid sequence SRISSNGGSTYYADSYKG (SEQ [D NO: 27). (¢) HVR-
H3 comprising the amino acid sequence WIPOSYPFRSYEKSGFDY (SEQ 1D NO: 54y, (4
HVR-L1 comprising the amine acid sequence RASOGISSYLA (SEQ 1D NO: 29y (¢) HVR-L2
comprising the amino acid sequence DASSLES (SEQ 1D NO: 46); and (f) HVR-L3 comprising
the amino acid sequence QOYYSYPFT (SEQ 1D NO: 47,

In one aspect, there is provided an isolated antibody that binds to LRPS comprising (a)
HVR-H1 comprising the amino acid sequence GFTESSY AMHE (SEQ 1D NO: 433, (by HVR-H2
comprising the amino acid sequence SRISSNGGSTYYADSVEKG (SEQ 1D NO: 27y, (¢ HVR-
H3 comprising the amino acid sequence WIPOSYPFASYKSGFDY (SEQ 1D NO: 44, (d)
HVR-L1 comprising the amino acid sequence RASOSIVYYLA (SEQ 1D NO: 551 {¢) HVR-
L2 comprising the amino acid sequence DASSLES (SEQ ID NO: 46); and (fy HVR-L.3
comprising the amino acid sequence QOYYSYPFT (SEQ ID NO: 473,

In one aspect, there is provided an isolated antibody that inds to LRPS comprising {(a)
HVR-HI comprising the amino acid sequence GFTFSSYAMH (SEQ 1D NG: 43}, (b) HVR-H2Z
comprising the amino acid sequence SRISSNGGSTYYADRSYVIRG (SEQ 1D NO: 273, (¢) HVR-
H3 comprisine the amino acid sequence WIPOSYPFASYKSGFDY (SEQ ID NO: 443, (d)
HVR-L1 comprising the amino acid sequence RASOVIYGY LA (SEQ ID NG: 56): () HVR-
L2 comprising the amino acid seguence DASTRES (SEQ 1D NO: 57} and () HYR-L3
comprising the amino acid sequence OQOYYSYPET (SEOQ 1D NO: 47),
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In one aspect. there is provided an isolated antibody that binds fo LRPS comprising {a)
HVR-H1 comprising the amino acid sequence GFTFSSY AMHB (SEQ 1D NO: 43), (b) HVR-H2
comprising the amino acid sequence SRISSNGGSTYYADSVKG (SEQ 1D NO: 27}, (¢} HVR-
H3 comprising the amino acid sequence WIPOSYPFASYKSGFDY (SEQ 1D NO: 44), (d)
HVR-L1 comprising the amino acid secuence RASOGIFYYLA (SEC ID NGO: 38y (e) HVR-
L2 comprising the amino acid sequence DASTLES (SEO 1D NO: 59Y: and (D) HVR-L3
commnrising the amino acid sequence OOYYSYPFT(SEQ D NGO 47,

In one aspect, there is provided an isolated antibody that binds 1o LEPS comprising {a)
HVE-HI! comprising the amino acid seguence GEFTFSSYAMH (SEQ 1D NO: 43, (b)Y HVR-HZ
comprising the amino acid sequence SRISSNGGSTYYADSVEG (SEQ ID NO: 27). (o) HVR-
H3 comprising the amino acid sequence WIPQSYPFASYKSGEDY (SEQ 1D NO: 44), (d)
HYR-L1 comprising the amino acid sequence RASQATYSYLA (SEQ 1D NO: 60): (e HVR-
L2 comprising the amino acid séquence DASSLES (SEQ ID NO: 46 and ([ HVR-L3

comprising the amine acid seguence QOYYSYPFT(SEQ ID NO: 474,

In some embodiments, the antibody comprises (a) HVR-H3 comprising the amino acid
sequence YYRYAPYRSLGMDYV (SEQ ID NO: 23) or WIPQSYPFEX,SYKSGFDY, wherein
X1 is A or R (SEQ ID NO: 24), (b) HVR-L3 comprising the amino acid sequence
QQYYX,YPFT, wherein X; is L or S (SEQ ID NO: 25), and (¢) HVR-H2 comprising the
amino acid sequence GXISXoX3GXUSTYYADSVKG, wherein X; is A or G, X;is A or §, X
isPorS, X;1s S or W (SEQ ID NO: 26), or SRISSNGGSTYYADSVKG (SEQ ID NO: 27).

In some embodiments, the antibody comprises (a) HVR-H1 comprising the amino acid
sequence GFTFSSYAMX,, wherein X, is H or S (SEQ ID NO: 28), (b) HVR-H2 comprising
the amino acid sequence GX,ISXoX3GXuSTYYADSVKG, wherein X is A or G, X, is A or S,
XsisPorS, Xqis S or W (SEQ ID NO: 26), or SRISSNGGSTYYADSVKG (SEQ ID NO: 27)
and (¢) HVR-H3 comprising the amino acid sequence YYRYAPYRSLGMDYV (SEQ ID NO:
23) or WIPQSYPFX SYKSGFDY, wherein X; is A or R (SEQ ID NO: 24). In some
embodiments, the antibody further comprises (a) HVR-L1 comprising the amino acid sequence
RASQGISSYLA (SEQ ID NO: 29) or RASQX  XpX3X4YLA, wherein X;is A, G, SorV, X, is
TorM, X;isF,G,SorY,and X4is G, S or Y (SEQ ID NO: 30); (b) HVR-L2 comprising the
amino acid sequence AASSLQS (SEQ ID NO: 31) or DASX,;X,ES, wherein X; is Sor T and
X, is Lor R (SEQ ID NO: 32); and (¢) HVR-L3 comprising the amino acid sequence
QOQYYX,YPFT, wherein X; is L or S (SEQ ID NO: 33). In some embodiments, the antibody
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and other ischemia-related retinopathies, DME, pathological myopia, von Hippel-Lindau
disease, histoplasmosis of the eye, CRVO, BRVO, corneal neovascularization, retinal
neovascularization, ROP, FEVR, Coats’ disease, Norrie Disease, OPPG (Osteporosis-
Pseudoglioma Syndrome), subconjunctival hemorrhage, or hypertensive retinopathy. In
another aspect, there is provided an antibody as described herein for use in potentiating Norrin
activity and/or Norrin/Fzd4 signaling. In some embodiments, the disclosure provides an
antibody of the disclosure for use in the manufacture of a medicament. In one aspect, there is
provided use of the antibody as described herein in the manufacture of a medicament. In some
embodiments, the medicament is for treatment of a retinopathy including proliferative diabetic
retinopathy, CNV, AMD, diabetic and other ischemia-related retinopathies, DME, pathological
myopia, von Hippel-Lindau disease, histoplasmosis of the eye, CRVO, BRVO, corneal
neovascularization, retinal neovascularization, ROP, FEVR, Coats’ disease, Norrie Disease,
OPPG (Osteporosis-Pseudoglioma Syndrome), subconjunctival hemorrhage, or hypertensive
retinopathy. In some embodiments, the medicament is for potentiating Norrin activity and/or
Norrin/Fzd4 signaling,

In some embodiments, the disclosure provides a method of treating an individual having
a retinopathy including proliferative diabetic retinopathy, CNV, AMD, diabetic and other
ischemia-related retinopathies, DME, pathological myopia, von Hippel-Lindau disease,
histoplasmosis of the eye, CRVO, BRVO, corneal neovascularization, retinal
neovascularization, ROP, FEVR, Coats’ disease, Norrie Disease, OPPG (Osteporosis-
Pseudoglioma Syndrome), subconjunctival hemorrhage, or hypertensive retinopathy
comprising administering to the individual an effective amount of an antibody of the disclosure.
In some embodiments, the method further comprises administering to the individual an
effective amount of an additional therapeutic agent, e.g. a VEGF antagonist (including, e.g., an
anti-VEGF antibody or antibody fragment, e.g. ranibizumab, a soluble VEGF receptor, e.g.
aflibercept, or an aptamer, e.g. pegaptanib), a recombinant NORRIN protein, a TSPAN12
agonist, plasmin, plasminogen, tissue plasminogen activator, a TNF-a inhibitor, and/or a
steroid, e.g. triamcinolone or dexamethasone. In some embodiments, the disclosure provides a
method of potentiating Norrin activity and/or Norrin/Fzd4 signaling in an individual
comprising administering to the individual an effective amount of an antibody of the disclosure
to potentiate Norrin activity and/or Norrin/Fzd4 signaling. In some embodiments, the
disclosure provides a method of rescuing a signaling defect in an individual caused by mutation

in Norrin and/or Fzd4 comprising administering an antibody of the disclosure.
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In one aspect, there is provided the use of an effective amount of the antibody as
described herein in the manufacture of a medicament for treating an individual having a
retinopathy including proliferative diabetic retinopathy, CNV, AMD, diabetic and other
ischemia-related retinopathies, DME, pathological myopia, von Hippel-Lindau disease,
histoplasmosis of the eye, CRVO, BRVO, corneal neovascularization, retinal
neovascularization, ROP, FEVR, Coats’ disease, Norrie Disease, OPPG (Osteporosis-
Pseudoglioma Syndrome), subconjunctival hemorrhage, or hypertensive retinopathy.

In one embodiment aspeet, there is provided the use of an effective amount of the
antibody as described herein in the manufacture of a medicament for potentiating Norrin
activity and/or Norrin/Fzd4 signaling in an individual.

In one aspect, there 1s provided the-use-etthe antibody as described herein ix-the

manufacture-of a-medicamentfor usc in rescuing a signaling defect in an individual caused by

mutation in Norrin and/or Fzd4.
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WHAT IS CLAIMED IS:
1. An isolated antibody that binds to Low-density lipoprotein receptor-related y
protein 5 (LRPS5), wherein the antibody potentiates Norrin activity and/or Norrin/Fzd4 /

signaling.

S

2. The antibody of claim 1, which is a monoclonal antibody. éjf
3. The antibody of claim 1, which is a human, humanized, or chimerig tant1body
/

4, The antibody of claim 1, which is an antibody fragment that blyﬁs LRPS.

5. The antibody of claim 1, wherein the antibody comprises (a)}yHVR~H3
comprising the amino acid sequence YYRYAPYRSLGMDV (SEQ ID N6 23) or
WIPQSYPFX;SYKSGFDY, wherein X; is A or R (SEQ ID NO: 24),,(1)) HVR-L3 comprising
the amino acid sequence QQYYX;YPET, wherein XyisL or S (SEQ ID NO: 25), and (c)
HVR-H2 comprising the amino acid sequence GXliSXngGX‘;S’TYYADS VKG, wherein X is
AorG,XsisAorS, XsisPorS, Xq4is S or W (SEQ IDNO* 26) or
SRISSNGGSTYYADSVKG (SEQ ID NO: 27). f /

6. The antibody of claim 1, wherein the amtibody comprises (a) HVR-H1
comprising the amino acid sequence GFTFS SYAMXI, wherein X; is H or S (SEQ ID NO: 28),
(b) HVR-H2 comprising the amino acid sequengc GX;iSX2X3GX48TYYADSVKG wherein
XiisAorG,XisAor S, XsisPor S, Xy 15/S or W (SEQ ID NO: 26), or
SRISSNGGSTYYADSVKG (SEQ ID NO‘ 27) and (c) HVR-H3 comprising the amino acid
sequence YYRYAPYRSLGMDV (SE@ ID NO: 23) or WIPQSYPFX;SYKSGFDY, wherein
X1 is A or R (SEQ ID NO: 24). é

7. The antibody of ¢ ﬂlalm 6, further comprising (a) HVR-L1 comprising the amino
acid sequence RASQGISSYLA (SEQ ID NO: 29) or RASQX X X3X,YLA, wherein X is A,
G,SorV,X;islor M, Xms F,G,SorY,and X4is G, S or Y (SEQ ID NO: 30); (b) HVR-L2
comprising the amino aled sequence AASSLQS (SEQ ID NO: 31) or DASXX3ES, wherein X
is Sor Tand X; is L@r R (SEQ ID NO: 32); and (¢) HVR-L3 comprising the amino acid
sequence QQYYX{YPFT wherein X, is L or S (SEQ ID NO: 33).

8. The antibody of claim 1, comprising (a) HVR-L.1 comprising the amino acid
sequence RASQGIS SYLA (SEQ ID NO: 29) or RASQX1XoX3X4YLA, wherein X; is A, G, S
orV, XzislorM X318 G,F,Yor S, and X4 is G, Y or S (SEQ ID NO: 30); (b) HVR-L2
compnsmg the amino acid sequence AASSLQS (SEQ ID NO: 31) or DASX;X,ES, wherein X
1s S or T and X; is L or R (SEQ ID NO: 32); and (c) HVR~L3 comprising the amino acid
sequence QQYY X, YPFT, wherein X; is L or S (SEQ ID NO: 33).
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9. The antibody of claim 6, further comprising one or more heavy chain variable
domain framework sequences selected from the group consisting of SEQ ID NO: 34-37.

10.  The antibody of claim 1, comprising (a) a VH sequence having at least
sequence identity to the amino acid sequence of one of SEQIDNOs: 1to 11; (b)a 'V
sequence having at least 95% sequence identity to ﬂ1e amino acid sequence of one c 1D
NOs: 12 to 22; or {¢) a VH sequence as in (a) and a VL sequence as in (b). y

11.  The antibody of claim 10, comprising a VH sequence of one of EQ ID NOs: 1

to 11. f'

12.  The antibody of claim 10, comprising a2 VL sequence of vr;e of SEQ ID NOs: 12
0 22. /

13.  An antibody comprising a VH sequence of one of SéfQ IDNOs: 1tollanda
VL sequence of one of SEQ ID NOs: 12 to 22. 4 /

14. The antibody of claim 1, which is a full lengy “IgGl antibody.

15.  Isolated nucleic acid encoding the antibo fy:‘of claim 1.

16. A host cell comprising the nucleic acic_yéf claim 15.

17. A method of producing an antibodyﬁ'c"égmprising culturing the host cell of claim
16 so that the antibody is produced. / |

18. An immunoconjugate comprigl’{lfg the antibody of claim 1 and a cytotoxic agent.

19. A pharmaceutical formula ’ffi comprising the antibody of claim 1 and a
pharmaceutically acceptable carrier. «,//}.

20.  The antibody of clai ﬂg 1 for use as a medicament.

21.  The antibody of cJdim 1 for use in treating a retinopathy including proliferative
diabetic retinopathy, CNV, AMD, diabetic and other ischemia-related retinopathies, DME,
pathological myopia, von %Ifjiﬂel-undau disease, histoplasmosis of the eye, CRVO, BRVO,

corneal neovascularizatigh, retinal neovascularization, ROP, FEVR, Coats’ disease, Norrie

&

Disease, OPPG (Osteporosis-Pseudoglioma Syndrome), subconjunctival hemorrhage, or
hypertensive retiggbathy.
22.

fe antibody of claim 1 for use in potentiating Norrin activity and/or
Norrin/Fzd4 ignaling.

2 Use of the antibody of claim 1 in the manufacture of a medicament.

, Zt The use of claim 23, wherein the medicament is for treatment of a retinopathy
mg}d&mg proliferative diabetic retinopathy, CNV, AMD, diabetic and other ischemia-related

etinopathies, DME, pathological myopia, von Hippel-Lindau disease, histoplasmosis of the
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eve, CRVQO, BRVO, corneal neovascularization, retinal neovascularization, ROP, FEVR, '
Coats’ disease, Norrie Disease, OPPG (Osteporosis-Pseudoglioma Syndrome), subconjunct al
hemorrhage, or hypertensive retinopathy.
25.  The use of claim 23, wherein the medicament is for potentiating Nor ctivity
and/or Norrin/Fzd4 signaling. | v |
26.  The use of an effective amount of the antibody of claim 1 in the, anufacture ofa
medicament for treating an individual having a retinopathy including prolife étive diabetic
retinopathy, CN'V, AMD, diabetic and other ischemia-related retinopathies, DME, pathological
myopia, von Hippel-Lindau disease, histoplasmosis of the eye, CRVOf RVO, comeal
neovascularization, retinal neovascularization, ROP, FEVR, Coatsf {évlsease Norrie Disease,
OPPG (Osteporosis-Pseudoglioma Syndrome), subconjunctwa?femorrhage, or hypertensive

retinopathy.

27.  The use of an effective amount of the antib, /y of claim 1 in the manufacture of a
medicament for potentiating Norrin activity and/or Norpin/Fzd4 signaling in an individual.

e manufacture of a medicament for

28.  The use of the antibody of claim 1 in ¢

rescuing a signaling defect in an individual caused’by mutation in Norrin and/or Fzd4.

)
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WHAT IS CLAIMED IS:
1. An isolated antibody that binds bivalently to Low-density lipoprotein receptor-related protein
5 (LRP5), wherein the antibody potentiates Norrin activity and/or Norrin/Fzd4 (Frizzled4)
signaling, wherein the antibody comprises (a) HVR-HI comprising the amino acid sequence
GFTFSSYAMX;, wherein X; is H or S (SEQ ID NO: 28), (b) HVR-H2 comprising the amino
acid sequence GXISX,X3GX4STYYADSVKG, wherein X;is Aor G, Xz is Aor S, XsisPor S,
X4 is S or W (SEQ ID NO: 26), or SRISSNGGSTYYADSVKG (SEQ ID NO: 27), (¢) HVR-H3
comprising the amino acid sequence YYRYAPYRSLGMDYV (SEQ ID NO: 23) or
WIPQSYPFX ;SYKSGFDY, wherein X; is A or R (SEQ ID NO: 24), (d) HVR-L1 comprising
the amino acid sequence RASQGISSYLA (SEQ ID NO: 29) or RASQX;XoX35XsYLA, wherein
XiisA, G, SorV,XpisTorM, X;isF, G, Sor Y, and X4 is G, Sor Y (SEQ ID NO: 30); (e)
HVR-L2 comprising the amino acid sequence AASSLQS (SEQ ID NO: 31) or DASX,;X,ES,
wherein X; is S or T and X, 1s L or R (SEQ ID NO: 32); and (f) HVR-L3 comprising the amino
acid sequence QQYYX,;YPFT, wherein X; is L or S (SEQ ID NO: 33).

2. The antibody of claim 1, which is a monoclonal antibody.

3 The antibody of claim 1, which is a human, humanized, or chimeric antibody.

4, The antibody of claim 1, which is an antibody fragment that binds LRPS5.

5 The antibody of claim 1, further comprising one or more heavy chain variable

domain framework sequences selected from the group consisting of SEQ ID NO: 34-37.

6. An antibody comprising a VH sequence of one of SEQ ID NOs: 1to 11 and a
VL sequence of one of SEQ 1D NOs: 12 to 22.

7. The antibody of claim 1, which is a full length IgG1 antibody.

8. Isolated nucleic acid encoding the antibody of claim 1.

9. A host cell comprising the nucleic acid of claim 8 .

10. A method of producing an antibody comprising culturing the host cell of claim
9 so that the antibody is produced.

11.  Animmunoconjugate comprising the antibody of claim 1 and a cytotoxic agent.

12. A pharmaceutical formulation comprising the antibody of claim 1 and a
pharmaceutically acceptable carrier.

13.  Anisolated antibody that binds to LRPS comprising (2) HVR-H1 comprising the
amino acid sequence GFTFSSYAMH (SEQ 1D NO: 43), (b) HVR-H2 comprising the amino acid
sequence SRISSNGGSTYYADSVKG (SEQ ID NO: 27), (¢) HVR-H3 comprising the amino
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acid sequence WIPQSYPFASYKSGFDY (SEQ ID NO: 44), (d) HVR-L1 comprising the amino
acid sequence RASQVMGYYLA (SEQ ID NO: 45); () HVR-L2 comprising the amino acid
sequence DASSLES (SEQ ID NO: 46); and (f) HVR-L3 comprising the amino acid sequence
QQYYSYPFT (SEQ ID NO: 47).

14.  Anisolated antibody that binds to LRPS comprising (a) HVR-H1 comprising the
amino acid sequence GFTFSSYAMS (SEQ ID NO: 48), (b) HVR-H2 comprising the amino acid
sequence GAISSSGSSTYYADSVKG (SEQ ID NO: 49), (¢) HVR-H3 comprising the amino
acid sequence YYRYAPYRSLGMDYV (SEQ ID NO: 23), (d) HVR-L1 comprising the amino
acid sequence RASQGISSYLA (SEQ ID NO: 29); (e) HVR-L2 comprising the amino acid
sequence AASSLQS (SEQ ID NO: 31); and (f) HVR-L3 comprising the amino acid sequence
QQYYSYPFT (SEQ ID NO: 47).

15. The antibody of claim 6, wherein the antibody comprises the VH sequence of
SEQ ID NO: 7 and the VL sequence of SEQ ID NO: 18.

16.  The antibody of claim 6, wherein the antibody comprises the VH sequence of SEQ
ID NO: 1 and the VL sequence of SEQ ID NO: 12.

17. An isolated antibody that binds to LRP5 comprising (a) HVR-H1 comprising the
amino acid sequence GFTFSSYAMS (SEQ ID NO: 48), (b) HVR-H2 comprising the amino acid
sequence GAISAPGSSTYYADSVKG (SEQ ID NO: 50), (¢) HVR-H3 comprising the amino
acid sequence YYRYAPYRSLGMDYV (SEQ ID NO: 23), (d) HVR-L1 comprising the amino
acid sequence RASQGISSYLA (SEQ ID NO: 29); (e) HVR-L2 comprising the amino acid
sequence AASSLQS (SEQ ID NO: 31); and (f) HVR-L3 comprising the amino acid sequence
QQYYSYPFT (SEQ ID NO: 47).

18. An isolated antibody that binds to LRP5 comprising (a) HVR-H1 comprising the
amino acid sequence GFTFSSYAMS (SEQ ID NO: 48), (b) HVR-H2 comprising the amino acid
sequence GAISSPGWSTYYADSVKG (SEQ ID NO: 51), (c) HVR-H3 comprising the amino
acid sequence YYRYAPYRSLGMDV (SEQ ID NO: 23), (d) HVR-L1 comprising the amino
acid sequence RASQGISSYLA (SEQ ID NO: 29); (e) HVR-L2 comprising the amino acid
sequence AASSLQS (SEQ ID NO: 31); and (f) HVR-L3 comprising the amino acid sequence
QQYYSYPFT (SEQ ID NO: 47).

19. An isolated antibody that binds to LRPS comprising (a) HVR-H1 comprising the
amino acid sequence GFTFSSYAMS (SEQ ID NO: 48), (b) HVR-H2 comprising the amino acid
sequence GGISSPGSSTYYADSVKG (SEQ ID NO: 52), (¢) HVR-H3 comprising the amino

acid sequence YYRYAPYRSLGMDYV (SEQ ID NO: 23), (d) HVR-L1 comprising the amino
56
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acid sequence RASQGISSYLA (SEQ ID NO: 29); (e) HVR-L2 comprising the amino acid
sequence AASSLQS (SEQ ID NO: 31); and (f) HVR-L3 comprising the amino acid sequence
QQYYLYPFT (SEQ ID NO: 53).

20. An isolated antibody that binds to LRPS comprising (a) HVR-H1 comprising the
amino acid sequence GFTFSSYAMH (SEQ ID NO: 43), (b) HVR-H2 comprising the amino acid
sequence SRISSNGGSTYYADSVKG (SEQ ID NO: 27), (¢) HVR-H3 comprising the amino
acid sequence WIPQSYPFASYKSGFDY (SEQ ID NO: 44), (d) HVR-L1 comprising the amino
acid sequence RASQGISSYLA (SEQ ID NO: 29); () HVR-L2 comprising the amino acid
sequence DASSLES (SEQ ID NO: 46); and (f) HVR-L3 comprising the amino acid sequence
QQYYSYPFT (SEQ ID NO: 47).

21. An isolated antibody that binds to LRP5 comprising (a) HVR-H1 comprising the
amino acid sequence GFTFSSYAMH (SEQ ID NO: 43), (b) HVR-H2 comprising the amino acid
sequence SRISSNGGSTYYADSVKG (SEQ ID NO: 27), (¢) HVR-H3 comprising the amino
acid sequence WIPQSYPFRSYKSGFDY (SEQ ID NO: 54), (d) HVR-L1 comprising the amino
acid sequence RASQGISSYLA (SEQ ID NO: 29); () HVR-L2 comprising the amino acid
sequence DASSLES (SEQ ID NO: 46); and (f) HVR-L3 comprising the amino acid sequence
QQYYSYPFT (SEQ ID NO: 47).

22. An isolated antibody that binds to LRPS comprising (a) HVR-H1 comprising the
amino acid sequence GFTFSSYAMH (SEQ ID NO: 43), (b) HVR-H2 comprising the amino acid
sequence SRISSNGGSTYYADSVKG (SEQ ID NO: 27), (¢) HVR-H3 comprising the amino
acid sequence WIPQSYPFASYKSGFDY (SEQ ID NO: 44), (d) HVR-L1 comprising the amino
acid sequence RASQSIYYYLA (SEQ ID NO: 55); () HVR-L2 comprising the amino acid
sequence DASSLES (SEQ ID NO: 46); and (f) HVR-L3 comprising the amino acid sequence
QQYYSYPFT (SEQ ID NO: 47).

23. An isolated antibody that binds to LRPS comprising (a) HVR-H1 comprising the
amino acid sequence GFTFSSYAMH (SEQ ID NO: 43), (b) HVR-H2 comprising the amino acid
sequence SRISSNGGSTYYADSVKG (SEQ ID NO: 27), (¢) HVR-H3 comprising the amino
acid sequence WIPQSYPFASYKSGFDY (SEQ ID NO: 44), (d) HVR-L1 comprising the amino
acid sequence RASQVIYGYLA (SEQ ID NO: 56); (e) HVR-L2 comprising the amino acid
sequence DASTRES (SEQ ID NO: 57); and (f) HVR-L3 comprising the amino acid sequence
QQYYSYPFT (SEQ ID NO: 47).
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24, An isolated antibody that binds to LRP5 comprising (a) HVR-H1
comprising the amino acid sequence GFTFSSYAMH (SEQ ID NO: 43), (b) HVR-H2
comprising the amino acid sequence SRISSNGGSTYYADSVKG (SEQ ID NO: 27), (¢) HVR-
H3 comprising the amino acid sequence WIPQSYPFASYKSGFEDY (SEQ ID NO: 44), (d) HVR-
L1 comprising the amino acid sequence RASQGIFYYLA (SEQ ID NO: 58); () HVR-L2
comprising the amino acid sequence DASTLES (SEQ ID NO: 59); and (f) HVR-L3 comprising
the amino acid sequence QQYYSYPFT (SEQ ID NO: 47).

25. Anisolated antibody that binds to LRPS comprising (a) HVR-H1 comprising the
amino acid sequence GFTFSSYAMH (SEQ ID NO: 43), (b) HVR-H2 comprising the amino acid
sequence SRISSNGGSTYYADSVKG (SEQ ID NO: 27), (¢) HVR;HS comprising the amino
acid sequence WIPQSYPFASYKSGFDY (SEQ ID NO: 44), (d) HVR-L1 comprising the amino
acid sequence RASQAIYSYLA (SEQ ID NO: 60); () HVR-L2 comprising the amino acid
sequence DASSLES (SEQ ID NO: 46); and (f) HVR-L3 comprising the amino acid sequence
QQYYSYPFT (SEQ ID NO: 47).

26. The antibody of claim 6, wherein the antibody comprises the VH sequence of SEQ
ID NO: 2 and the VL sequence of SEQ ID NO: 13.

27. The antibody of claim 6, wherein the antibody comprises the VH sequence of SEQ
ID NO: 3 and the VL sequence of SEQ ID NO: 14.

28. The antibody of claim 6, wherein the antibody comprises the VH sequence of SEQ
ID NO: 4 and the VL sequence of SEQ ID NO: 15.

29. The antibody of claim 6, wherein the antibody comprises the VH sequence of SEQ
ID NO: 5§ and the VL sequence of SEQ ID NO: 16.

30. The antibody of claim 6, wherein the antibody comprises the VH sequence of SEQ
ID NO: 6 and the VL sequence of SEQ ID NO: 17.

31. The antibody of claim 6, wherein the antibody comprises the VH sequence of SEQ
ID NO: 8 and the VL sequence of SEQ ID NO: 19.

32. The antibody of claim 6, wherein the antibody comprises the VH sequence of SEQ
ID NO: 9 and the VL sequence of SEQ ID NO: 20.

33. The antibody of claim 6, wherein the antibody comprises the VH sequence of SEQ
ID NO: 10 and the VL sequence of SEQ ID NO: 21.

34. The antibody of claim 6, wherein the antibody comprises the VH sequence of SEQ
ID NO: 11 and the VL sequence of SEQ ID NO: 22.
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35. An immunoconjugate comprising the antibody of any one of claims 13, 14, or 17-25 ;
and a cytotoxic agent. |
36. A pharmaceutical formulation comprising the antibody of any one of claims 13, 14,

or 17-25 and a pharmaceutically acceptable carrier.

37. Animmunoconjugate comprising the antibody of any one of claims 15, 16, or 26-34
and a cytotoxic agent.

38. A pharmaceutical formulation comprising the antibody of any one of claims 15, 16,
or 26-34 and a pharmaceutically acceptable carrier.

39.  The antibody of claim 1 for use as a medicament.

40. The antibody of claim 1 for use in treating a retinopathy including proliferative
diabetic retinopathy, CNV, AMD, diabetic and other ischemia-related retinopathies, DME,
pathological myopia, von Hippel-Lindau disease, histoplasmosis of the eye, CRVO, BRVO,
corneal neovascularization, retinal neovascularization, ROP, FEVR, Coats’ disease, Norrie
Disease, OPPG (Osteoporosis-Pseudoglioma Syndrome), subconjunctival hemorrhage, or

hypertensive retinopathy.

41.  The antibody of claim 1 for use in potentiating Norrin activity and/or
Norrin/Fzd4 signaling.

42.  Use of the antibody of claim 1 in the manufacture of a medicament.

43.  The use of an effective amount of the antibody of claim 1 in the manufacture of a

medicament for treating an individual having a retinopathy including proliferative diabetic
retinopathy, CNV, AMD, diabetic and other ischemia-related retinopathies, DME, pathological
myopia, von Hippel-Lindau disease, histoplasmosis of the eye, CRVO, BRVO, corneal
neovascularization, retinal neovascularization, ROP, FEVR, Coats’ disease, Norrie Disease,
OPPG (Osteoporosis-Pseudoglioma Syndrome), subconjunctival hemorrhage, or hypertensive
retinopathy.

44.  The antibody of claim 1 for use in rescuing a signaling defect in an individual

caused by mutation in Norrin and/or Fzd4.
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115 /

PRT s
Artificial Sequence /

source ) L ff .
/note="Description of Artificial sequence: Synthetic
polypeptide" e

1
/ 15

A

Glu val GIn Leu ga} Glu ser Gly Gly géy Leu y§1 Gin Pro Gly Gly

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly .Phe Thr Phe Ser Ser Tyr

20 25 pd 30

£
£

/
Ala Met Ser Trp val Arg Gln Ala Prgf%]y Lys Gly Leu Glu Trp val

35 40 / 45

£

Gly Ala Ile Ser ser Ser Gly Ser’ ser Thr Tyr Tyr Ala Asp Ser val

50

5 /7 60
s

ra
/7
&

Lys Gly Arg pPhe Thr I1e~5§§ Arg Asp Asn Ser Lys Asn Thr Leu Tyr

70 75 80

Leu GIn Met Asn Ser Léu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys

85 90 95

Ala Arg Tyr Tyrjﬂrg Tyr Ala Pro Tyr Arg Ser Leu Gly Met Asp val

100 105 110

Trp Gly GIn"

<210>
<Z211>
<212>
<213>

<220>
<221>

115

5

115

PRT

Artificial Sequence

source
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P4855R~1

<223> /note="Description of Artificial Sequence: Synthetic

polypeptide”

<400> 2
%1u val GIn Leu gal Glu Ser

Leu Ala

20

Ser teu Arg ser Cys

Ala Met Ser val Glin

35

Trp Arg

Ala 1Ile Ser Ala Pro

50

Gly
55

Ile
70

Gly Arg Phe Thr Ser

Ser
85

GIn Met Asn Leu Arg

Ala Arg Tyr Tyr Arg Ala

100

Tyr

Glin
115

Trp Gly

<210> 3

<211> 115

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of
polypeptide"” S

<400> 3
Glu val

K
Gin Leu
1

val GWu/%er
5 !

Leu
20

Ser Leu Arg Seprys Ala

ser Trp val

35 -

Ala Met Arg Gln

Ser Ser Pro Gly

Gly Ala
50 55

;Je

Lys ny
65,;

Ile Ser
70

Arg Phe Thr

Leu GIn Met Asn Ser Leu Arg

Gly Gly Gly Leu val
10

Ser
25

Ala Gly Phe Thr

Ala Pro

40

Gly Lys Gly

Ser Ser Thr Tyr Tyr

60

Arg Asp Ash Ser Lys
75

Ala Glu Asp Thr Ala

90

Pro
s

A
Artificial Sequence:

Gly Gly Gly Leu val
10

Ala ser Thr

25

Gly Phe

Ala Pro
40

Gly Lys Gly

Trp Ser Thr Tyr Tyr

60

Asn Ser
75

Arg Asp Lys

Ala Glu Asp Thr Ala

Page 2

Gln

Phe

lLeu

45

Ala

Asn

4

Arg Ser Leli Gly Met Asp
4 110

/-
Vﬁ} Tyr Tyr

Pro Gly Gly
15

Ser Sser Tyr

30

Glu Trp val
7

;f
Asp Seryﬂai

rd

A

9

S/
Thgffeu Tyr
/ 80

}f
Cys
95

val

synthetic

Gln

Phe

Leu

45

Ala

Ash

val

Pro Gly

15

Gly

Ser
30

Ser Tyr

Glu Trp val

Asp Ser val

Thr Leu Tyr

80

Tyr Tyr Cys

{J
£
e
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P4855R~1
85 30 95

Ala Arg Tyr Tyr Arg Tyr Ala Pro Tyr Arg Ser Leu Gly Met Asp val
100 105 110

Trp Gly Gln g/f

115 /

<210> 4 s
<211> 115 V4
<212> PRT d
<213> Artificial Sequence /

<220> Ve

<221> source 7

<223> /note="Description of Artificial Sequence: Synthetic
polypeptide" e

<400> 4 Ve
Glu val Gln teu val Glu Ser Gly Gly %gy Leu val Gln Pro ggy Gly
1 5 /

7

Ser Leu Arg Leu Ser Cys Ala Ala ggr Gly phe Thr Phe ?er ser Tyr
20 o 0

< /{
Ala Met Ser Trp val Arg GIn Ala Pro Gly Lys/Gly teu Glu Trp val
35 40 Ve 45

A
£
4
4

Gly Géy ITe Ser Ser Pro ggy Ser Ser ThpﬁTyr T&r Ala Asp Ser val
5 & 6

Vi
R

S

Lys Gly Arg Phe Thr Ile Ser Arg AgﬁﬁAsn ggr Lys Asn Thr Leu E%r
70 i

Leu GIn Met Asn Ser Leu Arg Ajﬁ Glu ggp Thr Ala val Tyr Tyr Cys
85 £ 95

Ala Arg Tyr Tyr Arg Tyr Ala Pro Tyr Arg Ser Leu Gly Met Asp val

100 y 105 110
Trp Gly GIn 7
115 P
<2105 5 7
<211> 118 4

<212> PRT
<213> Artif@iia? Sequence

<220> ;

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
polypeptide"

<4005 5
§1urVa1 Gin Leu gai Glu ser Gly Gly Géy Leu val G1n Pro Gly Gly
N 1 15

pPage 3




Ser Leu

Ala Met

ser Arg

50

Lys Gly

Leu Gln

Ala Arg

phe Asp

<210> 6

Arg

His

35

Ile

Arg

Met

Trp

Tyr
115

<211> 118
<212> PRT
<213> Artificial Sequence

<220>

Leu

20

Trp

Ser

Phe

Asn

Ile

100

Trp

<221> source
<223> /note="Description of
polypeptide”

<400> 6

Glu val GIn Leu

1

Ser Leu

Ala Met

ser Arg
50

Lys Gly
65

Leu GIn.

ATa'Arg

Arg

His
35

Ile

Arg.

Met

Trp

Leu

20

Trp

ser

Phe

Asnh

Ile
100

Ser
val
Ser
Thr
Ser
Pro

Gly

val
5
Ser
val
ser
Thr
Ser
85

Pro

Cys Ala

Arg GIn

Asn Gly
55

Ile Ser
70
Leu Arg

Gin ser

Gin

Glu ser

cys AT&J

Apﬁ Gln

Asn Gly
55

Ile ser
70

Leu Arg

GIn Ser

Ala

Ala

40

Gly

Arg

Ala

TYyr

Artif%c}51 Sequence:

Ser

25

Pro

Ser

ASp

Glu

Pro
105

P4855R~1

Gly Phe

Gly Lys

Thr Tyr

Asn Ser
75

Asp Thr
90

Phe Ala

o,
R

S
£

GlyféTy Gly Leu
_< 10

Ala

Ala

40

Gly

Arg

Ala

Tyr

Ser

25

Pro

Ser

Asp

Glu

Pro
105

Gly Phe

Gly Lys

Thr Tyr

Asn Ser
75

Asp Thr
90

Phe Arg

Thr

Gly

Tyr

60

Lys

Ala

Ser

val

Thr

Gly

Tyr

60

Lys

Ala

Ser

Phe

Leu

45

Ala

AsSh

val

Tyr

Ser

30

Glu

Asp

Thr

Tyr

Lys

Ser Tyr

Trp val

Ser val

Leu Tyr’

80’

TwK:Cys
95

Ser Gly

synthetic

Gln

Phe

Leu

45

Ala

Asn

val

Tyr

Pro

Ser

30

Glu

Asp

Thr

TYyr

LysS
110

Gly Gly
15
Ser Tyr
Trp val
Ser val
Leu Tyr
80
Tyr Cys
95

ser Gly



Phe Asp Tyr Trp Gly Glin
115

<210> 7

<211> 118
<212> PRT
<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of

polypeptide”

<400> 7

Glu val Gin Leu

1

Ser Leu

Ala Met

Ser Arg

50

Lys Gly

Leu Gln

Ala Arg

Phe Asp

<210> 8

Arg

His

35

Ile

Arg

Met

Trp

Tyr
115

<211> 118
<212> PRT
<213> Artificial Sequence

<220>

Leu

20

Trp

Ser

Phe

Asn

Ile

100

Trp

<221> source

<223> /note=" Descr1pt1on of Artificial Sequence:

val
5
Ser
val
Ser
Thr
Ser
85

Pro

Gly

po1ypept1de

<400> 8

Glu Ser

Cys Ala

Arg Gln

Asn Gly

55

Ile Ser
70

Leu Arg

Gin Ser

Artificial Sequence:

Gly Gly Gly Leu val GlIn Pro Gly («
10 15 7

Ala

Ala

40

Gly

Arg

Ala

P4855R~1

Synthetic

7

ggr Gly Phe Thr Phe Serf%er

304
£

&
J

Pro Gly Lys Gly Lgy/ETU Trp
45

Ser

Asp

Glu

/

Thr Tyr Ty Ala Asp

60

£

s

[/’
Asn Ser Lys Asn Thr
S5

ff
Aéb Thr Ala val Tyr

/90

Tyr Pro Phe Ala Ser Tyr Lys
/105

110

Ser

Leu

Tyr

95

Ser

Synthetic

Tyr

val

val

Tyr

80

Cys

Gly

§1u VaT G?n Leu gaT Glu Ser Gly Gly G]y Leu val Gin Pro G1y Gly
15

Ser Leu Arg %Su Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
30

7

//

25

A]a Met His Trp val Arg Gln Aga Pro Gly Lys Gly Leu Glu Trp val
45

35

Page 5
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Ser Arg Ile Ser Ser Asn Gly Gly Ser Thr Tyr Tyr Ala Asp Ser val ¢
50 55 60 i

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

Leu GIn Met Asn ggr Leu Arg Ala Glu ggp Thr Ala val Tyr gyr Cys
5

Ala Arg Trp Ile Pro GIn Ser Tyr Pro Phe Ala Ser Tyr Lys Ser G1yﬁf
100 105 110 4

Phe Asp Tyr Trp Gly Gln
115 /

<210> 9

<211> 118

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note—"Descr1pt1on of Artificial Sequence: Synthetic
polypeptide” ;

<400> 9 A
Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly

1 5 1o:f 15

Ser Leu Arg ESU Ser Cys Ala Ala ger'G1y Phe Thr Phe Ser Ser Tyr
S, 30

Ala Met gis Trp val Arg GIn Q;a”bro Gly Lys Gly Lgu Glu Trp val
5 4

ser ggg Ile Ser Ser Asn G?y'G1y Ser Thr Tyr g%r Ala Asp ser val
55

Lys Gly Arg Phe Thr I1e Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

£

Leu Gln Met Asn,Sér Leu Arg Ala Glu ggp Thr Ala val Tyr ggr Cys
85

Ala Arg Trpﬁi1e Pro Gin Ser Tyr Pro Phe Ala Ser Tyr Lys Ser Gly
/100 105 110

/ﬁ
Phe Asp Tyr Trp Gly Gln
7/1 115

<210> 10
<211- 118
- <212> BRT

Page 6




<213> Artificial Sequence

<220>
<221>
<223>

<400>

§1u val GIn Leu val Glu Ser Gly G1y,ggy Leu val GIn Pro g%y

source

P4855R~1

/note=" Descr1pt1on of Artificial Sequence: Synthetic
polypeptide”

10

Sser Leu Arg

Ala Met His

35

Ser Arg Ile
50

Lys Gly Arg

Leu GIn Met

Ala Arg Trp

Phe Asp Tyr

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

<220>

<221>
<223>

<400>

115

11
118
PRT

Artificial Sequence

source

/
/note=" Descr1pt1on of Artificial Sequence:
Vs

Leu

20

Trp

Ser

Phe

Ash

Ite

100

Trp

5

ser

val

Ser

Thr

sSer

85

Pro

Gly

polypeptide”

11

cys

Arg

Asn

Ile

70

l.eu

Gln

Gin

/

25

40

75

Arg Ala Glu Asp Thr

90

105/

re
s

g1u val GIn Leu galfG1u Ser Gly Gly G?y Leu

£
»J\
/

Ser Leu Arg Lgﬂ/Ser Cys Ala Ala ser Gly phe
20 25

7

/

Ala Met HiévTrp val Arg Gln ﬁga Pro Gly Lys

35

ser égb Ile Ser Ser Asn g1y Gly ser Thr Tyr
5

~k§s Gly Arg Phe Thr Ile Ser Arg Asp Ash Ser

page 7

&

e

val

Thr

Gly

Ser Arg Asp Asn Ser Lys A;

Ala Ala ser Gly pPhe Thr Phe Ser Ser

30

Gln Ala Pro Gly Lys Gly Leu Glu Trp
45

Gly Gly ser Thr Tyr Tyr Ala Aspfi;F
55 60

Thr Leu

A?é/i;1 Tyr Tyr
95

Ser Tyr Pro Phe Ala Ser Tyr Lys Ser

110

synthetic

Glin

Phe

Leu

45

Ala

Asn

Pro Gly
1

Ser Ser

30

Glu Trp

Asp Ser

Thr Leu

Gly
Ty(ﬁ
val
val
TYyr
80

cys

Gly

Gly
Tyr
val
val

Tyr




P4855R~1
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu égp Thr Ala val Tyr ggr Cys
85

Ala Arg Trp ITe Pro GIn Ser Tyr Pro Phe Ala Ser Tyr Lys Ser Gly
100 105 110

Phe Asp Tyr Trp Gly Gin
115

<210> 12 /

<211> 108 /
<212> PRT ’
<213> Artificial Sequence S

<220>
<221> source o o 7
<223> /note="Description of Artificial Sequence: Synthetic

polypeptide” y
/
<400> 12 /
?sp Ile GIn Met Thr GIn Ser Pro Ser SSP Leu Ser Ala Ser v§1 Gly
5 1 S/ 1

/
//
/
Asp Arg val Thr Ile Thr Cys Arg Ala Ser Gin Gly Ile Ser Ser Tyr

20 25 30

4
e

Leu Ala Trp Tyr Gin Gln Lys PSO Gly Lys,Aﬁa Pro zgs Leu Leu Ile
35 4 Ve

/
Tyr Ala Ala ser Ser Leu Gln Ser Glysval Pro Ser Arg Phe Ser Gly
50 55 Vi 60
_/

Ser Gly Ser Gly Thr Asp Phe ThgfLeu Thr Ile Ser Ser Leu Gln Pro
65 70 / 75 80

Glu Asp Phe Ala Thr Tyr Tyﬁ Cys Gln gin Tyr Tyr Ser Tyr Sgo Phe
85 v 0

J’)
s

Thr phe Gly GlIn Gly }ﬁ} Lys val ggg Ile Lys Arg

100
/
<210> 13
<211> 108
<212> PRT pi
<213> Artifigcial sequence
<220> ”

<221> source , o .
<223> /riote="Description of Artificial Sequence: Synthetic

Fﬁo1ypept1de"
<4005 13
QSp ITe GIn Met ghr GIn Ser Pro Ser Ser Leu Ser Ala Ser X§1 Gly
/ 10
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Asp Arg val

Lteu Al

Tyr Al
50

Ser Gl
65

Glu AS

Thr pPh

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

<220>

<221>
<223>

<400>

Thr Ile Thr
20

a Trp Tyr Gin Glin
35

a Ala Ser Ser Leu

55

Cys Arg Ala

Lys Pro Gly

Gln ser Gly val

P4855R~1
Ser Gln Gly
25

Lys Ala Pro
40

Pro Ser
60

y Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser

70

p Phe Ala Thr Tyr Tyr Cys

85

e Gly GIn Gly Thr
100

14
108
PRT
Artificial Sequence

source

/note=" Descrxpt1on of Artificial Sequence:

polypeptide”
14

Lys val

75

Gin GIn Tyr Tyr
90

Glu Ile

Lys Arg
105

1
5

Asp I1e GIn Met Thr Gln Ser Pro Ser Ser Leu Ser
1 5

Asp Ar

Leu Al

Tyr Al
50

Ser Gly

65

Glu As

Thr pPh

5
7

<210>
<211>
<212>

/<213>

g val Thr Ile Thr Cys Ar%féga

20

a Trp Tyr Gln GlIn Ly;fbro Gly
7 40

35

ra
:'/J

a Ala Ser ser

55

p Phe pﬁa Thr Tyr Tyr Cys Gln

85

&
4

e,G1y GIn Gly Thr Lys val Glu

100

15

108

PRT

Artificial Sequence

Leu Gln ser Gly val

Sser Gly th? ;Sp Phe Thr Leu Thr

//’ 10

Ser Gin Gly

i

s

Lys Ala Pro

Pro ser
60

Ile
75

Ser

GIn Tyr Tyr
90

Ile Lys Arg

105

Ile Ser Ser Tyr
30

Lys Leu Leu Ile

Arg Phe Ser Gly

ser
80'

yy

ser Tyr Pﬂgiphe

Synthetic

Ala Ser val
15

Gly

Ile Ser

30

ser Tyr

Lys Leu Ile

45

Leu

Arg Phe Ser Gly

Leu GIn Pro

80

Ser

Pro Phe

95

ser Tyr

Leu Gin Prox



<220>

<221> source

<223> /note="Description of

polypeptide”

<400> 15

?sp ITe GIn Met Thr Gln Ser

Asp Arg

Leu Ala

Tyr Ala
50

Ser Gly
65

Glu Asp

Thr Phe

<210> 16
<211> 10
<212> PR

val

Trp

35

Ala

Ser

Phe

Gly

8
T

Thr

20

Tyr

Ser

Gly

Ala

Glin
100

5

Ile

Gin

Ser

Thr

Thr

85

Gly

Thr

Gln

Leu

Asp

70

Tyr

Thr

Cys Arg

Lys Pro
40

Gln Ser
55
Phe Thr

Tyr Cys

Lys val

<213> Artificial Sequence

<220>

<221> source o
<223> /note="Description of

polypeptide”

<400> 16

Asp Ite Gln Met Thr
1 5

Asp Arg val Thr Ile

20

Leu Ala Trp Tyr;é?n
35 )

Tyr Asp Ala’Ser ser

50

65

/

/

GldrAsp

£
/

Ser GTijer Gly Thr

Phe Ala Thr

85

Gn

Thr

Gln

L.eu

AsSp

70

Tyr

Ser Pro

Cys Arg

Lys Pro
40

Glu Ser
55

Phe Thr

Tyr Cys

Ala

25

Gly

Gly

Leu

GlIn

Glu
105

.'/..
#

Ser

Ala

25

Gly

Gly

Leu

Gin

P4855R~1

10

Ser

Lys

val

Thr

GIn
90

Artificial Sequence:

Pro Ser Ser Leu Ser

Gin Gly

Ala Pro

Pro Ser
60

Ile Ser
75

Tyr Tyf

#

rd
/

Ile gy% Arg

Ser

10

Ser

Lys

val

Thr

Gin
90

r/:‘

Artificial Sequence:

Leu Ser

GIn Gly

Ala Pro

Pro Ser
60

Ile Ser
75

Tyr Tyr

Page 10
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synthetic

Ala Ser

Ite Ser
30

Lys Leu

Arg Phe’

Ser Leu

Leu Tyr

val
15

Ser

ser

GlIn

Pro
95

synthetic

Ala Ser

Ile Ser
30

LysS Leu
45
Arg Phe

ser Leuy

Ser Tyr

val

15

Ser

Leu

Ser

Gin

Pro
95

Gly

Tyr/

I'/:'
Legﬁl]e

Gly
Pro

80

Phe

Gly

Tyr

Ile

Gly

Pro

80

Phe



Thr Phe Gly GlIn Gly Thr Lys

100

<210> 17
<211> 108
<212> PRT

<213> Artificial sequence

<220>
<221> source

<223> /note="Description of

polypeptide"
<400> 17

Asp Ile GIn Met Thr GIn Ser

1 5

Asp Arg val Thr Ile
20

Leu Ala Trp Tyr Glin
35

Tyr Asp Ala Ser Ser
50

Ser Gly Ser Gly Thr
65

Glu Asp pPhe Ala Thr
85

Thr Phe Gly Gin Gly
100

<210> 18
<211> 108
<212> PRT

Thr

Gin

Leu

Asp

70

Tyr

Thr

<213> Artificial sequenc

<220>
<221> source

<223> /note="Description of

polypeptide”
<400> 18
1

Cys
Lys
Glu
55

Phe

Tyr

Lys

e

Asp Ile Gln Met Thr Gln Ser
5

ASp Arg val ggr Ite Thr Cys

Leu Ala ggp Tyr Gln Gin Lys

P4855R~1

val Glu Ile Lys Arg

Artificial Sequence:

Pro

Arg

Pro

40

Ser

Thr

Cys

va}f

Artificial Sequence:

105

ser
Ala
25

Gly

Gly

Leu

Gin/

K
7/

/
o

/GTu

105

Ser

10

Ser

Lys

val

Thr

Leu ser

Gin Gly

Ala Pro

Synthetic //

.~/ :
Ala ser val Gly
15

/'
ITe ser Ser Tyr
30

Lfs Leu Leu Ile

45

Pro ser
J/GO

/

le ser

<75

s

G1n
90

Ile

Tyr Tyr

Lys Arg

Pro Ser Ser Leu Ser

Arg Ala ser Gln val
25

Pro Gly Lys Ala Pro
40

Page 11

et e

Arg Phe Ser Gly
Ser Leu Gin Pro

80

Ser Tyr Pro Phe
95

synthetic
Ala ser val Gly
15
mMet Gly Tyr Tyr
30

Lys Leu Leu Ile
45



Tyr égp Ala Ser Ser Leu Glu
Ser Gly Ser Gly Thr Asp Phe
65 70

Glu Asp Phe Ala g?r Tyr Tyr

Thr pPhe Gly GIn Gly Thr Lys
100

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

<220>

<221>
<223>

<400>
ésp 1l

Asp Ar
Leu Al

Tyr As
50

ser Gl
65

Glu As
Thr Ph

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

<220>

<221>
, <223>

<400>

Asp Ile Gln Met Thr GIn Ser
1

19
108
PRT

55

Artificial Sequence

source

/note="Description of

polypeptide”

19
e GIn Met

Thr
20

g val

a Trp
35

Tyr
p Ala Ser
y Ser Gly
p Phe

e Gly

20 /
108 e
PRT

Ile Thr
GIn Gln
Ser Leu

Thr Asp
70

Cys

LYyS

Glu

Thr GIn ser
5

55

Phe,
/

7
/

Artificial sequence

source

20
5

Thr Tygf}yr
85 s

Gly Thr Lys

/note="Description of
. polypeptide”

f%hr teu Thr Ile Ser

P4855R~1
val Pro ggr Arg Phe Ser Gly

Ser Gly

Thr Leu Thr Ile Ser Ser Leu GIn Pro

Cys GIn GIn Tyr Tyr Ser Tyr Pro Phe
90 95 )
val Glu ITe Lys Arg /
105 /
/ff
/

Artificial Sequence: §yhthetﬁc

Vi

Pro Ser Ser Leu Sg? Ala ser val
10 5 15

&

Gly

Arg Ala Ser gih ser Ile Tyr Tyr
25 4

30

Pro Gly E?s Ala Pro Leu Leu ITe
40 /

b
4
I

Ser/éﬁy val Pro Ser Arg phe Ser Gly
Vs

y 60

a"»l
7

Ser Leu GIn Pro

80

Pro pPhe

95

Cys GIn gén Tyr Tyr Ser Tyr

val Glu I7e Lys Arg
105

Artificial Sequence: Synthetic

Pro Ser Ser Leu Ser Ala Ser val Gly
10 15

Page 12
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P4855R~1

Asp Arg Vval ;gr ITe Thr Cys Arg éga Ser GIn val Ile g%r Gly Tyr

Leu Ala Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

35 40 45 7
A
Tyr Asp Ala Ser Thr Arg Glu Ser Gly val Pro Ser Arg Phe Ser Gly ff
50 55 60 /
.f'f

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Ppé
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn Tyr Tyr Ser Tyr Pr'o Phe

85 90 95

/
Thr phe Gly GIn Gly Thr Lys val Glu Ile Lys Arg 7
100 105 .
<210> 21 7
<212> PRY 7
<213> Artificial Sequence ;f
<220> /
<221> source /
<223> /note=" Descr1pt10ﬂ of Artificial Sequence synthetic
polypeptide” 7

<400> 21 /
Asp I1e GIn Met Thr GIn Ser Pro Ser/Ser Leu Ser Ala Ser val Gly
1 5 /10 15

s
(/‘
s

Asp Arg val ;hr ile Thr Cys A;éfééa ser Gin Gly Ile gge Tyr Tyr

)
Ve
/

Leu Ala Trp Tyr GIn GIn pyé Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 /' 40 45

Tyr Asp Ala Ser Thr Leu Glu ser Gly val Pro Ser Arg Phe Ser Gly
50 /f 55 60

Sser Gly Ser G1y#ﬁ%r Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
65 S 70 75 80

/
7

Giu Asp Phgyﬁ1a g?r Tyr Tyr Cys Glin ggn Tyr Tyr Ser Tyr Sgo Phe

Thr phe Gly GIn Gly Thr Lys val Glu Ile Lys Arg
100 105

<210> 22
<211> 108
<212 PRT

Page 13
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<213> Artificial Sequence

<220>
<221>
<223>

<400>
Asp 11
1

Asp Arg

Leu Al

Tyr As
50

ser Gl
65

Glu As

Thr Ph

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

<220>

<221>
<223>

<400>

source

P4855R~1

/note="pescription of Artificial Sequence: Synthetic

polypeptide"

22
e GIn Met ghr Gln

Thr ITe Thr

20

val

a Trp Tyr GIn Gin
35

p Ala Ser Ser Leu

y Ser Gly Thr Asp

70

p Phe Ala Thr Tyr
85

e Gly GlIn
100

Gly Thr

23
14
PRT

Ser

Cys

Lys

Glu

55

Phe

Tyr

Lys

Artificial Sequence

source

/note="pescription of

peptide”
23

&
y
£

!i'

Tyr Tyr Arg Tyr Ala Prq/%yr
1 5 i

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

<220>
<221>
<223>

<220>
<221>"
<2225
<223>

<220>

5
e

24
17 /

PRT

source’”

Artificial sequence

/note="Description of

peptide™

VARIANT

..®
/replace="Arg'

1

Pro

Arg

Pro

40

Ser

Thr

cys

val

Ser Ser lLeu
10

Ala Ser GlIn
25

Gly Lys Ala
Gly val pro

Leu Thr Ile
75

Ser Ala ser

Ala 1Ile Tyr

Pro Lys Leu

45

Ser Arg Pnh
6 0 /‘"l

ser Ser Leu

,f
4
£

GIn GIn Tyr ﬁi} Ser Tyr

/,f
Glu Ile Kys Arg
105 /
J‘Ixx
/
/

Arg Ser Leu Gly Met Asp val
10

phd’

val
15

Ser

Ser

GIn

Pro
95

y
ﬁKrtiFicia1 Sequence: Synthetic

Artificial Sequence: Synthetic

Tyr

Ley311e

Gly

Pro
80

Phe



P4855R~1
<221> misc_feature
<222> (9)..(9) )
<223> /note="Residue given in the sequence has no preference
with respect to the annotation for said position"

<400> 24
Trp Ile Pro Gln Ser Tyr Pro Phe Ala igr Tyr Lys Ser Gly Phe Asp
1 5 15

Tyr e

<210> 25 £
<211> 9 7/
<212> PRT e
<213> Artificial Sequence /
<220> &
<221> source . s
<223> /note="Description of Artificial Sequence: Synthetic
peptide" 7

<220>

<221> VARIANT

<222> (5)..(5)

<223> /replace="Ser"

<220> ,
<221> misc_feature a
<222> (5)..(5) /

<223> /note="Residue given in the sequence has no preference
with respect to the annotation for said position”

<400> 25 /
GIn GIn Tyr Tyr Leu Tyr Pro Phe Th;/
1 5 /

i
y

<210> 26

<211> 18 .
<212> PRT b
<213> Artificial Sequence [/

<220> y

<221> source Vi

<223> /note="Descriptioh of Artificial Sequence: Synthetic
peptide” //

/?
<220> ;
<221> VARIANT  /
<222> (2)..(2) S
<223> /replace="Gly"

y

<220> 7

<221> misc_feature

<222> (2) .42 )

<223> /note="Residue given in the sequence has no preference
with respect to the annotation for said position”

<220>/

<22 l> VARTANT

<2272> (5)..(6)

<223> /replace="ser"

page 15




P4855R~1

<220>
<221> misc_feature
<222> (5)..(6) Y
<223> /note="Residues given in the sequence have no preference ;
with respect to those in the annotations for said positions"” /ff

<220> /
<221> VARIANT Vi
<222> (8)..(8) /f
<223> /replace="Trp" /

J‘f
<220> /
<221> misc_feature 4

<222> (8). (8) 7
<223> /note" Residue given in the sequence has no preference
with respect to the annotation for said position”

<400> 26
Gly Ala Ile Ser Ala Pro Gly Ser Ser Thr Tyr Tyr Ala Asp/Ser val
1 5 10 /15

.1

Lys Gly

<210> 27 y
<211> 18 /
<212> PRT ’
<213> Artificial Sequence

<220>

<221> source ;'

<223> /note=" Descr1pt1on of Art1f1c1a1 Sequence Synthetic
peptide” ;

<400> 27
Ser Arg Ile Ser Ser Asn Gly Gly Ser Thr Tyr Tyr Ala Asp Ser val
1 5 10 15

yj

Lys Gly

<210> 28 /
<211> 10 N
<212> PRT ’
<213> Artificial Sequence

<220>

<221> source /

<223> /note=" Descrapt1on of Artificial Sequence: Synthetic
peptide” 4

<220> 7

<221> VARIANT

<222> (10) ., (10)
<223> /rep1ace— Ser"

<220>

<221> misc_feature

<222> (10)..(10)

<223> /note="Residue given in the sequence has no preference
with respect to the annotation for said position”

<400> 28
’ pPage 16
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1

<210>
<211>

P4855R~1
Gly Phe Thr Phe Ser Ser Tyr Ala Met His
5
29 )
11
PRT

<212>
<213>

<220>
<221>
<223>

<400>
1

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

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Artificial Sequence

source

/note="Description of Artificial Sequence: Synthetic

peptide”
29

Arg Ala Ser Gln §1y Ile Ser Ser Tyr kgu Ala

30

11

PRT

Artificial Sequence

source

/note="Description of Artificial Sequencgf Synthetic

peptide” ,’

A

VARIANT .
(5)..(5 /

/replace="Gly" or "Ser" or "val”

VARIANT

(6)..(6) /
/replace="met" /

VARIANT y
(7..(M /
/replace="Gly" or "ser" or "Tyr"

VARTANT )
(8) " - (8) 1w n 1" "
/replace="ser” ot "Tyr

misc_Featurez/

(5)..8) /

/note="Residues given in the sequence have no preference

with respect to those in the annotations for said positions”

30 K

Arg Ala Ser/Gin Ala Ile Phe Gly Tyr Leu Ala
1 Ve 5 10

<210>

<211>
<212¥

<213>

<2é0>
<221>

/7

31

7

PRT_ L
Artificial Sequence

source
Page 17
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<223>

<400>

P4855R~1 ///f

/note="Description of Artificial Sequence: Synthetic
peptide”

31 /

Ala Ala Ser Ser Leu Glin Ser I

1

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

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Asp Ala Ser Ser Leu Glu Ser

1

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

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>
GlIn
1

;<ﬁ10>

> /

32 7
7 &
PRT Vi

Artificial Sequence £

source o o i .
/note="Description of Artificial Sequence: Synthetic  /
peptide” 4

VARIANT f.x”
4)..(4) 7
/reptace="Thr" !

VARTANT /
(5)..(5% £
/replace="Arg" &

misc_Teature s

(4)..(3) o /!
/note="Residues given in the sequence have no preference
with respect to those in the annot§£1ons for said positions™

32 i

",
S,

5 /

33 /
9 /
PR o . /
Artificial sequence  /
r’ff
source . f/ e .
/note="Descriptionsof Artificial Sequence: Synthetic
peptide” &

VARIANT
G)..5)
/replace="ser"

misc_feature

5)..(5) o

/note="Residue given in the sequence has no preference
with respect to the annotation for said position”

33

GIn Tyr Tyr Leu Tyr Pro Phe Thr
& 5

34
Page 18




P4855R~1
<211> 25
<212> PRT
<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide"

<400> 34
§1u val Gin Leu gai Glu Ser Gly Gly géy Leu val

/
¢

Ser Leu Arg Leu Ser Cys Ala Ala Ser
20 25 /

<210>
<211>
<212>

13
PRT

35

<213>

<220>
<221>
<223>

Artificial Sequence

source o o
/note="Description of Artificial Sequence:
peptide”

<400> 35 /
{rp val Arg Gin é?a pro Gly Lys Gly igu Glu Trp val

Synthetic

/

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

<220>
<221>
<223>

36
32 S
PRT /

Artificial sequence

source

/note="Description of Artificial Sequence: Synthetic

polypeptide” f/

<400> 36 /

érg Phe Thr Ile Ser Arg Asp/Asn Ser Lgs Asn Thr Leu Tyr Leu Gln
5 I 1 15

Met Asn Ser Egu Arg Ala’Glu Asp ggr Ala val Tyr Tyr Cgs Ala Arg
o 3

&
z

&

37 /

3 _j/

PRT /
Artificigl sequence

//

y
source . e .
/note="Description of Artificial Sequence: Synthetic
peptide”

<400> 37
Trp GlIy GlIn
1/

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

<220>
<221>
<223>

F
J
s

5é10> 38
g Page 19




P4855R~1
<211> 23
<212> PRT
<213> Artificial Sequence /

<220> e
<221> source /
<223> /note="Description of Artificial Sequence: sSynthetic ¢

peptide" 7

<400> 38
Asp Ile GIn Met Thr Gln Ser

1 5

Asp Arg val Egr Ile Thr Cys

<210> 39

<211> 15

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of
peptide™

<400> 39
Trp Tyr Gin GlIn %ys Pro Gly
1

<210> 40

<211> 32

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of
polypeptide”

<400> 40

/

Leu Thr Ile Ser Ser Leu’GIn

Pro Ser Ser Leu Ser Ala Sser val Gly ¢
15 /

10

;

Artificial sequence: Synthetic

Lys Ala Pro Lys Leu Leu Ile Tyr
10/ 15

)
Artificial Sequence: Synthetic

s
i

pa
7z
/

/

§1y val Pro Ser grg Phe ser/Gly Ser ggy ser Gly Thr Asp Phe Thr
% 15

Pro Glu Asp Phe Ala Thr ggr Tyr Cys

/ 25
/
<210> 41 /
<211> 11 /
<212> PRT A
<213> Artiffciéﬂ sequence
/
<220> 7

<221> source’ o
<223> /note="Description of
peptide”

<400> 41
Phe Gly Gln Gly ghr Lys val
1S

5

<210> 42

Artificial Sequence: Synthetic

Glu Ile Lys Arg
10

page 20




<211>
<212>

1615
PRT

<213> Homo sapiens

<400>
Met GTu Ala Ala

1

Leu

Pro

Gly

Ala

65

ASp

Ala

Leu

Thr

Leu

145

Ala

Glu

ASp

ey

ASp
225

Phe,

Leu

Leu

Gly

50

Ala

val

Ala

Ala

Asn

130

Phe

His

Arg

Ile

Tyr
210

~ﬁ1a

42

Pro
5

Leu Ala

20

teu

Leu Leu Phe

35

val Lys Leu

Ala val Asp

Glu
85

ser Glu

Gln
100

val Ash

Cys
115

Asp Trp

Arg Ile Glu

Trp GlIn Asp

Gly Tyr Met

165

Ala Gly Met

180

#
',f

Tyr Trp P!"O
195/

K
14

e
Trp/ATa Asp
£
Y,

&

Gly Ser phe Arg

Leu Thr Leu
245

Pro
Leu
Ala
Glu
Phe
70

Ala
val
val
val
Leu
150
Tyr
Asn
Ala
GIn

230

Ser

Gly Pro Pro

Cys Gly Cys
25

Asn Arg Arg
40

Ser Thr Ile

55

GIn Phe Ser

Ile

Lys Gln

Ile Ser
105

val

Gly Lys Lys

120

Ala
135

7

Fi

J
Asp GlA Pro
y

S
i

Top Thr Asp

ser Thr
185

Gly

Leu Thr
200

Gly

Lys Leu Ser

215

Lys val val

Gly Asp Thr

Asn qufAsn Gly

P4855R~1

Trp Pro Leu

10

Pro Ala Pro

Asp

val Arg

val ser
60

val

Lys Gly Ala

75

Thr
90 )
/

/f
Gly Leusval

ré
s

Ley/Tyr Trp
y

V.
S

Thr
140

Ala Ile

155

Arg

Trp Gly Glu

Arg Lys Ile

Ite Asp Leu

His
220

pPhe Ile

Glu Ser

Leu

Ala

Leu
45

b

£

Tyr Leu Asn
£

Ser

Thr

125

Ser

Ala

Thr

Ile

Glu

205

Arg

Leu

Thr

Leu

Ala

30

val

Leu

Tyr

Gln

Pro

110

Asp

Arg

Leu

Pro

val

190

Glu

Ala

Thr

Asp

Leu
15

Ala

Asp

Leu
ser /

5fa

£
p

gﬁu

Trp
g
Asp
Ser
Lys
ASp
Arg
AsSp
Gin
Asn
His

Trp
2

Asp

Thr

80

Gly

Gly

Glu

val

Pro

160

Ite

Ser

LysS

Leu

Pro

240

Gin



Thr
Glu

Glin

Lys
Arg
val
Gly
Tyr
Asp
Thr
Ser
Ala
465
Asn

Leu

Glin

Arg

Ile

Glu

290

cys

Ala

Ala

Arg

teu

Pro

ASp

Arg

Leu

Pro

val

“Glu

Ser

Leu

275

Arg

Ser

cys

Gly

Ile

355

Asp

val

Asp

Asp

Thr

435

Lys

His

"Asn

Ile

260

Ser

Gln

His

Pro

Ala

340

Ser

Ile

Tyr

Gly

Gly

Ile

His

Ala

Pro

Leu

Thr

325

Glu

Leu

Arg

Trp

Ser

405

Ile

Thr

Leu

/J

#
£

Pro}Vél

)J,F

£

Lysgf1e

Ala
500

Lys

Glu
485

Ser

Leu

Ala

Leu

Phe

Cys

310

Gly

Glu

AsSp

His

Thr

390

Gly

Ala

ASp

val

Met

470

Cys

Leu

Tyr

Cys
Tyr
Phe
295
Leuy
val
val
Thr
Ala
375
Asp
Ala
val
Arg
Ser
455
Gly
Ala

Gly

Trp

Asn

Ser

280

His

Leu

Gln

Leu

Pro

360

Ile

ASp

Gln

Asp

Ile

440

Glu

Leu

Asn

Trp

Gly

Thr

Ser

Leu

Leu

345

AsSp

Ala

Glu

Glu

Asp

Met

Leu

Pro

505

Asp

PA855R~1
Arg Thr Gly Gly

Met

Arg

Pro

Gln

330

Leu

Phe

Ile

Va‘},::f

A Leu

410

va'l

val

Leu

Tyr

Asp

Cys

Ser

315

Asp

Ala

Thr

AS P

Arg

val

Ala

Thr

Asp

Gly

Gly

ITe GIn
285

Glu Glu
300

Glu Pro
Asn Gly

Arg Arg
/./;

a
s

Aspfi1e
/365

£

f%yr ASp

380

Ala Ile

Asn Thr

Arg Asn

Arg Leu

445

Glu Pro

460

Thr Asp

Gln Glu

Leu Ala

Thr Asp
525

Lys
val
ASp
Phe
Arg

r
J

/
Ahr

~350

val

Pro

Arg

Glu

Leu

430

Asn

Arg

Trp

Arg

Leu

510

Lys

Arg

lLeu

AsSn

Tyr

thr

/335

Asp

Leu

Leu

Arg

ITe

415

TYr

Gly

Ala

Gly

Arg

Asp

Ile

Lys

Ser

Gly

Thr

320

Cys

Leu

Gln

Glu

Ala

400

Asn

Trp

Thr

Glu

480

val

Leu

Glu



R LIS T N N I T N

val
Leu
545
Thr
Ser
Ala
Asn
cys
625
Ile
Arg
Gly
Ile
Asn
705
Glu
Thr
Gin

Asp

Arg
7§5

Ile

530

Pro

Asp

Arg

val

Gly

Gly

val

Ile

val

Tyr

690

Gly

Gly

Gly

val

Pro -

770

Ile

AsSn

His

Trp

Asp

Asn

595

Gly

Cys

Pro

Ser

Ser

Met

Thr

Leu

%hr

val

val

Ile

GIn

val

580

val

Cys

Pro

Glu

Leu

660

Glu

Thr

Ser

Ala

Ash

740

Val
755

Lys

Arg

Asp

Phe

565

Ile

Ala

Ser

Ile

Ala

645

Glu

Ala

Asp

val

val

Arg

Ile

Lys

His

Gly

rphe

Thr

Ser

val

Glu

Thr

535

pPhe

Ser

Asp

va'l

Leu

615

Leu

Leu

Asn

Ala

Ser

Lys
Thr
Ile
Gln
val
600
Cys
Glu
val
Asn
Leu

680

Lel

695 /

His

710 -

Asp

725 7

Arg

Trp

Gly

Ala

Ile

Arg

Tyr

Phe
790

Trp

Glu

Asp

Ile

775

Met

val

Met

val

Leu

760

Tyr

Asp

Arg

l.eu

Glu

Leu

585

Gly

Phe

Leu

Phe

Asn
665

2
K3

M,
w“}.

Lys

val

Gly

Ala

745

ASpP

Trp

Gly

P4855R~1
Arg Thr Leu
540

Leu Gly Asp
555

Arg val His
570

Pro Asp Leu

Thr Asn Pro

Thr Pro
620

Phe

Leu
635

&

é
4

Thr Secfkrg
650

L
i

&

§

Asp’val Ala
s"f

&

7

Phe Asp val

Ite Sser
700

Thr

phe Gly
715

Lys Asn Leu

Arg Leu Asp

Asn Pro Arg

Thr Glu Trp

780

Thr Asn Cys

795

Page 23

Leu

Phe

Lys

Met

Cys
605

Y

ser Asgjﬁet Lys

Ala

Ile

Ser

685

Arg

Leu

Tyr

Gly

Ser

765

Gly

Met

Hisﬁa Thr

Glu Asp Lys

Ile Tyr Trp
560

val Lys Ala ”}f

575

Gly Leu yﬁé
590 £

&
7
7

-{:7
Ala Asp Arg

/

/f
Arg

Thr Cys

640

Ile His

655

Ala

Pro Leu Thr

670

Asn Asn His

Ala phe Met

Pro
720

Asp Tyr

Ala
735

Trp Asp

Gln Phe

750

Arg

Leu Ala Leu

Gly Lys Pro

val
800

Thr Leu



P4855R~1

Asp Lys val Gly Arg Ala Asn Asp Leu Thr Ile Asp Tyr Ala Asp Gln
805 810 815

Arg Leu Tyr Trp Thr Asp Leu Asp Thr Asn Met Ile Glu Ser Ser Asn
820 825 830

Met Leu Gly GIn Glu Arg val val ITle Ala Asp Asp Leu Pro His Pro
835 840 845

Phe Gly Leu Thr Gln Tyr Ser Asp Tyr Ile Tyr Trp Thr Asp Trp Asnﬁ/
850 855 860 e
f/r
Leu His Ser Ile Glu Arg Ala Asp Lys Thr Ser Gly Arg Asn Arg”Thr
865 870 875 4 880
/

Leu ITe GIn Gly His Leu Asp Phe val Met Asp Ile Leu Va}gphe His
885 890 /4 895

Ser Ser Arg Glh Asp Gly Leu Asn Asp Cys Met His A§ﬁ'Asn Gly GlIn
900 905 S 910

/
s

F
7

Cys Gly GIn Leu Cys Leu Ala Ile Pro Gly Gly Hfg Arg Cys Gly Cys
915 920 s 925

Ala Ser His Tyr Thr Leu Asp Pro Ser Ser A@g Asn Cys Ser Pro Pro
930 935 e 940

Thr Thr phe Leu Leu Phe Ser Gln Lys Ser Ala Ile Ser Arg Met Ile
945 950 955 960

Pro Asp Asp Gin His Ser Pro Asp.ieu Ile Leu Pro Leu His Gly Leu
965 i 970 975

&

Arg Asn val Lys Ala Ile Aspf%yr ASp Pro Leu Asp Lys Phe Ile Tyr
980 h 985 990

v

Trp val Asp Gly Arg GIA Asn Ile Lys Arg Ala Lys Asp Asp Gly Thr
995 S 1000 1005

Gln Pro Phe val Leu Thr Ser Leu Ser GlIn Gly GIn Asn Pro Asp
1010 ’ 1015 1020

Arg Gin Pro His Asp Leu Ser 1Ile Asp Ile Tyr Ser Arg Thr Leu
1025 1030 1035

Phe Trp Thr Cys Glu Ala Thr Asn Thr Ile Asn val His Arg Leu
1040 1045 050

Ser Gly Glu Ala Met Gly val val Leu Arg Gly Asp Arg Asp Lys
. 1055 1060 1065

Page 24




Pro Arg

1070

Thr Asn

1085

Asp Gly

1100

val
1115

Pro

val Asp

1130

Ala Asn

1145

Leu
1160

Gly

Glin
1175

Gin

Thr Arg

1190

Glu
1205

val

Arg Asp

1220

Thr
1235

Gly

Asn Leu

1250

Ala
1265

Phe

Arg Cys

1280

Gly 3
1295

G?n”hys
A 1310

cys,

Ala Ile val

Met Gln Asp

Thr Glu Arg

Ala Leu val

Ala Asp Leu

Arg Leu Thr

Thr Ile Leu

Met Ile Glu

ITe Gin Gly

Glu val ser

Asn Gly Gly

Pro Arg Cys

Leu Thr

Cys A1a/fhr

s

y/
Asp Gly Phe

val Cys

ASp Leu

val

Arg

Glu

val

Lys

Leu

Gly

Arg

Arg

Leu

cys

ser

/p

F

Gly

Pro

Ser

Arg

P4855R~1

Asn Ala

1075

Ala Ala

1090

Lys

val Phe

1105

Leu

Asp Thr

1120

Asn

Arg Ile Glu

1135

Glu Ala

1150

Asp

Lys His Leu

1165

val Glu

1180

LyS

val Ala

1195

Glu Arg Gly

Ile

Thr

Leu

Ser

Asn

Tyr

Thr

. /
H1s Leu
7

7
y
e

Glu Glu
1210 Vs

y
Ser His Ile
1225/

y;

£

ra
Q§s Pro val
/1240

CysﬁGﬁy Glu Pro pro

1255

Glu
1270

Ile Asp

Glu Cys Asp
1285

Ala Ala Glin
1300

Leu
1315

Arg Cys

yéé Ser

Cys

His

Thr

Cys

Asp

Phe

ASD

Page

/

&
#

Tyr Leu

1080

Glu Arg Ala

1095

Thr Gly Leu

1110

Gly Lys Leu

1125

Cys Asp Leu

1140

Ile
1155 /

7

I{ég AsSp
1170

4

Th% Gly
1185

Trp

ASp

Ile

Thr

His Pro

1215

Ala

Ala
1230

Ile Lys

val
1245

Leu Leu

ser Pro

1260

Cys

ITe Pro

1275

Gly

Gin ser

1290

ASp

Pro Cys Ala

1305

Glu Ala

1320

Gly

25

7
val GJn

Tyr Phe

Ala Leu

Ile Arg

/
#
5

phe Trp’
)

4
f;

SqffGTy
7

Pro Leu
Arg G1In
Lys Arg
His Ala
Cys Ala
Gly Asp
Leu GlIn
Asp Gin
Ala Trp
Glu Glu
Arg

Gly

Asp Cys

4
7




Gln

Ash

Gln

Met

ser

val

Arg

Gln

Ser

ASp

Thr

Pro

Ser

Arg

Asp

Leu

ASp
1325

GIn
1340

sSer
1385

Met
1400

Tyr
1415

Thr
1430

His
1445

ser
1460

Arg
1475

LYS
1490

Ala
1505

Asn
1520

Ser
1550

ASp

1565

Arg
Phe
AsSp
Glu
Ala
Gly
Ala
Pro
Gly
val
Asn
Ala
Thr
Ile
Met
ASD

Leu

Ser

Arg

Ser

Ile

ITe

Gly

Gly

His

Pro

Ser

His

Thr

ASp

Pro

Ala

Tyr

Asn

ASp

Cys

Phe

Thr

Gly

val

Ala

val

Phe

Leu

val

Leu

Pro

Ala

Pro

Ser

Ser

Glu

Ala

Pro

LysS

Pro

Tyr

Asn

Pro

Thr

Met

Thr

Tyr

Ala
1330

AsSp

ser
1345

Gly

Asp
1360

cys

Pro
1375

Pro

val 1Ile

1390

Phe val

1405

Gly Pro

1420

Leu
1435

Asn

Ile

Gly
1465

Gly

Gly ATaj

1480 /f
/
Pro’ Pro

1495

v

;EF
Thr
Pro
Ala

Asp

Leu
1510

Tyr

Ala Arg
1525

Thr Thr
1540

ser Arg
1555

ser
1570

Asp

Ser

P4855R~1
Cys Asp Ala

Gln Cys val

Ile Asp Gly

Ser Asp Asp

Gly Ile Ile

Cys Gln Arg

Phe Pro His

Phe Ile Ala,

Ala Cy%f€1y

S
g
b

Argfély Gly
7
/

ser Ser

ITe Leu Asnhn

Asn Met Asp

Pro Tyr Arg

Pro Cys Ser

Trp Lys Ala

Pro Tyr Pro

Page 26

Ile
1335

Leu
1350

Ser
1365

Ser
1380

Leu
1395

val
1410

Cys

Ile

Asp

Pro

Ser

val S

2
7
'

/
Glu /Tyr

1425

('/

7

Bro
/1440

Lys
1455

val
1470

Ser
1485

Pro
1500

Met
1515

Pro
1530

Thr
1545

ser
1560

Pro
1575

Gly

Ser

Pro

Ser

Pro

Phe

Tyr

ASp

Lys

Pro

Leu
Lys
Glu
Ala
Leu
éys
val
Gly
Met
Leu
Ser
Pro
Tyr
Ile
val
Tyr

Pro

Pro

Leu

Ser

Ser

Met

Tyr

ser

Ser

Ser

Ile

cys

Tyr

Thr



P4855R~1
Pro His Ser GIn Tyr Leu Ser Ala Glu Asp Ser Cys Pro Pro Ser
1580 1585 1590

pPro Ala Thr Glu Arg Ser Tyr Phe His Leu Phe Pro Pro Pro Pro
1595 1600 1605

Ser Pro Cys Thr Asp Ser Ser
1610 1615

7
o’f
5
e
¥
£
y
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i
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7
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&
7
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<110>

<120>
<130>

<140>
<141>

<150>
<151>
<160>
<170>
<210>
<211>
<212>
<213>
<220>
<223>

<400>

"SEQUENCE LISTING

WU, YAN

YE, WEILAN

BURTON, JEREMY BRYANT
CHIU, CECILIA

ANTI-LRP5 ANTIBODIES AND METHODS OF USE
P4855R1-US

Us 13/744,766
2013-01-18

61/588,100
2012-01-18

60

PatentIn version 3.5
1

115

PRT' L.
Artificial Sequence

Description of Artificial Sequence: Synthetic

polypeptide
1

Glu val GIn Leu val Glu ser Gly Gly Gly Leu val

1

5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser G1y'Phe Thr

20 25

Ala Met Ser Trp val Arg Gin Ala Pro Gly Lys Gly

Gly Ala Ile Ser Ser Ser Gly Ser Ser Thr Tyr Tyr

50

55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys

70 75

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala

85 90

Ala Arg Tyr Tyr Arg Tyr Ala Pro Tyr Arg Ser Leu

100 105

Trp Gly Gin

<210>-

<211>
<212>
<213>

115

2

115

PRT .

Artificial sequence

Page 1

Gin

Phe

Leu

45

Ala

Asn

val

Gly

Pro

Ser

30

Glu

Asp

Thr

Tyr

Met
110

Gly

15

ser

Trp

ser

Leu

Tyr

95

Asp

Gly

Tyr

val

vail

Tyr

80

Cys

val




<220>

<223> Description of Artificial
polypeptide

<400> 2

Glu val GIn Leuy

1

Ser Leu

Ala Met

Gly Ala

50

Lys Gly

l.eu GIn

Ala Arg

Trp Gly

<210> 3

Arg

Ser

35

Ile

Arg

Met

TYr

Gln
115

<211> 115
<212> PRT
<213> Artificial sequence

<220>

Leu

20

Trp

ser

phe

Asn

val Glu ser

5

Ser

val

Ala

Thr

ser

85

Arg

Cys

Arg

Pro

Ile

70

Leu

Tyr

Ala

Gin

Gly

55

Ser

Arg

Ala

Gly

Ala

Ala

40

Ser

Arg

Ala

Pro

<223> bescription of Artificial
polypeptide

<400> 3
g}u val

Ser Leu
Ala Met
Gly Ala

50

Lys Gly

Leu Gin

GIn Leu val Glu Ser Gly

Arg

ser

35

Ile

Arg

Met

Leu

20

Trp

ser

Phe

5

ser

vall

Ser

Thr

Asn Ser

cys

Arg

Pro

Ile

70

Leu

Ala

Gln

Gly

55

Ser

Arg

Ala

Ala

40

Trp

Arg

Ala

Sequence: Synthetic

Gly Gly Leu val Gln
10

Ser Gly phe
25

Pro Gly Lys

Ser Thr Tyr

Asp Asn Ser
75

Glu Asp Thr
90

Tyr Arg Ser
105

Thr

Gly

Tyr

60

Lys

Ala

Leu

Phe

Leu

45

Ala

Asnh

val

Gly

Sequence: Synthetic

Gly Gly Leu val Gin
10

Ser Gly Phe

25

Pro Gly Lys

Ser Thr Tyr

Asp Asn Ser

Glu Asp Thr
Page 2

Thr

Lys

Ala

Phe

Leu

45

Ala

ASh

val

Pro

Ser

30

Glu

Asp

Thr

Tyr

Met
110

Pro

ser

30

Glu

Asp

Thr

TYyr

Gly

15

Ser

Trp

Ser

Leu

Tyr

Asp

Gly

15

ser

Trp

ser

Leu

TYr

Gly

Tyr

val

val

TYP

80

Cys

val

Gly

Tyr

val

val

Tyr

80

Cys




85 90 95

Ala Arg Tyr Tyr Arg Tyr Ala Pro Tyr Arg Ser Leu Gly Met Asp val
100 105 110

Trp Gly Gln
115

<210> 4

<211> 115

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 4 .
glu val GIn Leu ga1 Glu ser Gly Gly géy l.eu val Gin Pro g;y Gly

Ser Leu Arg Egu Ser Cys Ala Ala ggr Gly Phe Thr phe ggr Ser Tyr

Ala Met Ser Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Gly géy Ile Ser Ser Pro Gly Ser Ser Thr Tyr g%r Ala Asp Ser val
55

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

Leu GIn Met Asn ggr Leu Arg Ala Glu ggp Thr Ala val Tyr ggr Cys

Ala Arg Tyr Tyr Arg Tyr Ala Pro Tyr Arg Ser Leu Gly Met Asp val
100 105 110

Trp Gly Gln
115

<210> 5

<211> 118

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
polypeptide

<400> 5
g1u val GIn Leu ga1 Glu Ser Gly Gly Géy Leu val GlIn Pro géy Gly
1

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly pPhe Thr Phe Ser Ser Tyr
Page 3




Ala Met

Ser Arg

50

Lys Gly

Leu Gln

Arg

Phe Asp

<210> 6
<211>
<212>
<213>

<220>

His

35

Ile

Arg

Met

Trp

Tyr
115

118
PRT
Artificial Sequence

20

Trp

Ser

Phe

Asn

Ile

100

Trp

val

Ser

Thr

Ser

85

Pro

Gly

Gln Ala
40

Arg
AsSn

Gly Gly
55

Ile

Ser Arg
70

Leu Arg Ala
GIn Ser Tyr

Gln

<223> pescription of Artificial
polypeptide

<400> 6

Glu val GIn Leu

1

Ser Leu

Ala Met

Ser Arg

50

Gly
Leu GIn
Ala

Arg

Phe Asp

Arg

His

35

Ile

Arg

Met

Trp

Tyr
115

Leu

20

Trp

Ser

Phe

Asn

Ile

100

Trp

val
5
Ser
val
Ser
Thr
Ser
85

Pro

Gly

Glu ser Gly

Cys Ala Ala

Ala
40

Arg Gln

Asn Gly

55

Gly

Ile
70

Ser Arg

Leu Arg Ala

Gln Ser Tyr

Gln

25

Pro Gly

Ser Thr

Asp Asn

Glu Asp

90

Pro Phe

105

Lys
Tyr
ser
75

Thr

Ala

Gly

Tyr

60

Lys

Ala

Ser

Leu

45

Ala

Asn

val

Tyr

Sequence: Synthetic

Gly Gly Leu val Glin
10

Ser
25

Gly

Pro Gly

Ser Thr

AsSp Asn

Glu Asp

90

Pro Phe

105

Page 4

Phe

Lys

Tyr

Ser

75

Thr

Arg

Thr

Gly

Tyr

60

Lys

Ala

Ser

Phe

Leu

45

Ala

Asn

val

Tyr

30

Glu

Asp

Thr

Tyr

Lys
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Lys

Trp

Ser

Leu

Tyr

95

Ser

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Ser

val

val

Cys

Gly

Gly

Tyr

val

val

Tyr

80

Cys

Gly




<210> 7

<211> 118
<212> PRT
<213> Artificial Sequence

<220>

<223> pescription of Artificial
polypeptide

<400> 7

Glu val GIn Leu
1

Ser Leu
Ala Met
Ser Arg
50
Lys Gly
65
Leu Gln
Ala Arg

Phe Asp

<210> 8

Arg

His

35

Ile

Arg

Met

Trp

Tyr
115

<211> 118
<212> PRT
<213> Artificial Sequence

<220>

Leu

20

Trp

Ser

Phe

Asn

Ite

100

Trp

ga1 Glu ser Gly

Ser

val

sSer

Thr

ser

85

Pro

Gly

Cys

Arg

ASh

Ile

70

Leu

Gin

Gln

Ala

GIn

Gly

55

Ser

Arg

Ser

Ala

Ala

40

Gly

Arg

Ala

Tyr

<223> pescription of Artificial
polypeptide

<400> 8

%1u val GIn Leu ga1 Glu Ser Gly

Ser Leu Arg Leu Ser Cys Ala Ala
20

Ala Met His Trp val Arg Gln Ala

Ser Arg Ile Ser Ser Asn Gly Gly
50 55

35

40

Sequence: Synthetic

Gly Gly Lteu val GlIn
10

Ser Gly Phe Thr Phe

Pro Gly Lys Gly Leu
45

Ser Thr Tyr Tyr Ala
60

Asp Asn Sgr Lys Asn
7

Glu Asp Thr Ala val
90

Pro Phe Ala Ser Tyr
105

Sequence: Synthetic
Gly Gly Leu val Gln
10 ,
Ser Gly Phe Thr Phe
25
Pro Gly Lys Gly Leu
45

ser Thr Tyr Tyr Ala
60

page 5

Pro
Ser
30

Glu
Asp
Thr

Tyr

Lys
110

Pro
Ser
30

Gluy

Asp

Gly

15

Ser

Trp

Ser

Leu

TYyr

95

Ser

Gly
15
ser

Trp

Ser

Gly

Tyr

val

val

Tyr

80

cys

Gly

Gly

Tyr

val

val




%§s Gly Arg Phe Thr gge Ser Arg Asp Asnh ggr Lys Asn Thr Leu Tyr

80

Leu GIn Met Asn ggr Leu Arg Ala Glu ggp Thr Ala val Tyr Tyr Cys

Ala Arg Trp Ile Pro GIn Ser Tyr Pro Phe Ala Ser Tyr Lys Ser Gly
100

Phe Asp Tyr Trp Gly GlIn
115

<210> 9

<211> 118

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial

polypeptide
<400> 9

Glu val GIn Leu val Glu Ser

i 5

Ser Leu Arg Leu Ser Cys Ala

20

Ala Met His Trp val Arg Gln

35

Ser Arg Ile Ser Ser Asn Gly

50 55

Lys Gly Arg Phe Thr Ile Ser

65 70

Leu GIn Met Asn Ser Leu Arg

85

Ala Arg Trp Ile Pro Glin Ser

100

Phe Asp Tyr Trp Gly Gin
115

<210> 10

<211> 118

<212> PRT

<213> Artificial Sequence

<220>

Gly

Ala

Ala

40

Gly

Arg

Ala

Tyr

105

110

Sequence: Synthetic

Gly iéy Leu val GIn Pro Gly Gly

Ser

25

Pro

Ser

ASp

Glu

Pro
105

15

Gly Phe Thr Phe Ser Ser Tyr

30

Gly Lys Gly Leu Glu Trp val

45

Thr Tyr Tyr Ala Asp Ser val

60

Asn Ser Lys Asn Thr Leu Tyr

75 80

Asp Thr Ala val Tyr Tyr Cys
90 95

Phe Ala Ser Tyr Lys Ser Gly

<223> Description of Artificial Sequence: Synthetic

polypeptide

Page 6



<400> 10

Glu val
1
Ser Leu
Ala Met
Ser Arg
50
Lys Gly
Leu GIn

Ala Arg

Phe Asp

Gin

Arg

His

35

Ile

Arg

Met

Trp

Tyr
115

<210> 11

<211> 118
<212> PRT
<213> Artificial Sequence

<220>

Leu

Leu

20

Trp

ser

Phe

Asn

Ile

100

Trp

val

Ser

val

Ser

The

Ser

85

Pro

Gly

Glu

Cys

Arg

Asn

Ile

70

Leu

Glin

Gln

Ser

Ala

Gln

Gly

55

ser

Arg

Ser

Gly

Ala

Ala

40

Gly

Arg

Ala

Tyr

<223> Description of Artificial
polypeptide

<400> 11
§1u val GIn Leu

Ser Leu

Ala Met

ser Arg

50

Lys Gly

teu Gln

Ala Arg

Arg

His

35

Ile

Arg

Met

Trp

Leu

20

Trp

Ser

Phe

Asn

Ile

val Glu Ser Gly
5

Ser

val

sSer

Thr

Ser

85

Pro

cys

Arg

Asn

Ile

70

Leu

GlIn

Ala

Gin

Gly

55

Ser

Arg

Ser

Ala

Ala

40

Gly

Arg

Ala

Tyr

Gly

Ser

25

Pro

Ser

Asp

Glu

Pro
105

Gly
10

Gly
Gly
Thr
Asn
Asp
90

Phe

Leu
Phe
Lys
Tyr
Ser
75

Thr

Ala

val

Thr

Gly

Tyr

60

LyS

Ala

Ser

GlIn

phe

l.eu

45

Ala

Asnh

val

Tyr

Sequence: Synthetic

Gly Gly Leu val Gln
10

Ser

25

Pro

Ser

Asp

Glu

Pro

Gly

Gly

Thr

Asn

Asp

90

Phe

Phe

Lys

Tyr

Ser

75

Thr

Ala

Page 7

Thr

Gly

Lys

Ala

Ser

Phe

Leu

45

Ala

Asn

val

Tyr

Pro

Ser

30

Glu

Asp

Thr

Tyr

Lys

Pro

Ser

30

Glu

Asp

Thr

Tyr

Lys

Gly
15

Ser
Trp
Ser
lLeu
Tyr
95

Ser

Gly
15

ser
Trp
ser
Leu
TYyr
95

ser

Gly
Tyr
val
val
TYyr
80

Cys

Gly

Gly
Tyr
val
val
Tyr
80

cys

Gly

2 € S



100

Phe Asp Tyr Trp Gly Gln
A1

115

<210> 12
<211> 108
<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial

polypepti

<400> 12
%sp Ile GlIn Met

Asp Arg val Thr
20

Leu Ala Trp Tyr
35

Tyr Ala Ala Ser
50

Ser Gly ser Gly
65

Glu Asp Phe Ala

Thr Phe Gly Gln
100

<210> 13
<211> 108
<212> PRT

de

ghr Gln ser

Ile

Gln

Ser

Thr

Thr

85

Gly

Thr

Gln

Leu

Asp

70

Tyr

Thr

cys

Lys

Gin

55

Phe

Tyr

Lys

<213> Artificial Sequence

<220>

Pro

Arg

Pro

40

Ser

Thr

cys

val

<223> pescription of Artificial
polypeptide

<400> 13

Asp ITe GlIn Met Thr GIn Ser Pro
1

5

Asp Arg val ;Br Ile Thr Cys Arg

Leu Ala Trp Tyr GIn Gin Lys Pro
35 40

Tyr Ala Ala Ser Ser Leu Glin Ser

105

Sequence: Synthetic

Ser Ser Leu Ser Ala

10

Ala ser Gln
25

Gly Lys Ala

Gly val Pro

Leu Thr Ile
75

GIn GIn Tyr
90

Glu 1le Lys
105

Gly

Pro

Ser

60

Ser

Tyr

Arg

Tle

Lys

45

Arg

Ser

Ser

Sequence: Synthetic

ser Ser Leu Ser Ala

Ala Ser Gln Gly Ile

25

Gly Lys Ala Pro Lys
45

Gly val Pro Ser Arg

Page 8

110

Ser

Ser

30

lLeu

Phe

Leu

Tyr

Ser

Ser

30

Leu

pPhe

val

15

Ser

Leu

Ser

Gln

Pro
95

val

15

Ser

Leu

Ser

Gly

Tyr

Ile

Gly

Pro

80

Phe

Gly

Tyr

Ile

Gly




50 55

Ser Gly Ser Gly Thr Asp Phe Thr
65 70

Glu Asp Phe Ala g?r Tyr Tyr Cys
Thr Phe Gly GIn Gly Thr Lys val
100

<210> 14

<211> 108

<212> PRT

<213> Artificial Sequence

<220> o
<223> bescription of Artificial
polypeptide

<400> 14
ésp Ile GIn Met Thr GIn Ser Pro
5

Asp Arg val Tgr Ite Thr Cys Arg
2

Leu Ala Trp Tyr GIn GIn Lys Pro
35 40

Tyr Ala Ala Ser Ser Leu Gln Ser
50 55

ser Gly Ser Gly Thr Asp Phe Thr
65 70

Glu Asp Phe Ala Thr Tyr Tyr Cys
85

Thr Phe Gly GIn Gly Thr Lys val

100
<210> 15
<211> 108
<212> PRT
<213> Artificial Sequence
<220> o
<223> Description of Artificial
polypeptide
<400> 15

Asp Ile Gln Met Thr Gln Ser Pro
1 5

Asp Arg val Thr Ile Thr Cys Arg

60

Leu Thr Ile Ser Ser Leu GIn Pro
75

GIn Gln Tyr Tyr Ser Tyr Pro Phe
90 95

Glu Ile Lys Arg
105

Sequence: Synthetic

Ser Ser Leu Ser Ala Ser val Gly
10 15

Ala Ser GlIn Gly Ile Ser Ser Tyr
25 30

Gly Lys Ala Pro Lys Leu Leu Ile

Gly val Pro 28r Arg Phe Ser Gly

Leu Thr Ile Ser Ser Leu GIn Pro
75 80

GIn GIn Tyr Tyr Ser Tyr Pro Phe
90 95

Glu Ile Lys Arg
105

Sequence: Synthetic

Ser Ser Leu Ser Ala Ser val Gly
10 15

Ala Ser GIn Gly Ile Ser Ser Tyr
Page 9



Leu Ala Trp
35
Tyr Ala Ala
50

Ser Gly Ser
65

Glu Asp Phe
Thr Phe Gly

<210> 16
<211> 108
<212> PRT

20

Tyr

Ser

Ala

Glin
100

Gin

Ser

Thr

Thr

85

Gly

Gin

L.eu

ASp

70

Tyr

Thr

Lys

Gln

35

Phe

Tyr

Lys

<213> Artificial Sequence

<220>

Pro

40

Ser

Thr

cys

val

<223> Description of Artificial
polypeptide

<400> 16

Asp Ile Gln Met Thr GIn Ser
1

Asp Arg val
Leu Ala Trp
35

Tyr Asp Ala
50

ser Gly Ser
65

Glu Asp Phe
Thr Phe Gly

<210> 17
<211> 108
<212> PRT

Thr

20

Tyr

Ser

Gly

Ala

GlIn
100

5

Ile

Gin

ser

Thr

Thr

85

Gly

Thr

GIn

Leu

Asp

70

Tyr

Thr

Cys

Lys

Glu

55

Phe

Tyr

Lys

<213> Artificial Sequence

<220>

Pro

Arg

Pro

40

Ser

Thr

Cys

val

<223> Description of Artificial

25

Gly Lys Ala Pro Lys
45

Gly val Pro Ser Arg
60

Leu Thr Ile Ser Ser
75

GIn GIn Tyr Tyr Leu
90

Glu Ile Lys Arg
105

Sequence: Synthetic

Ser Ser Leu Ser Ala
10

Ala Ser Gin Gly Ile
25

Gly Lys Ala Pro Lys
45

Gly val Pro Ser Arg
60

Leu Thr Ile Ser Ser
75

Gln GIn Tyr Tyr Ser
90

Glu Ile Lys Arg
105

Sequence: Synthetic
page 10

30

Leu

Phe

Leu

Tyr

Ser

Ser

30

Leu

pPhe

Leu

Tyr

Leu

ser

Gln

Pro
95

val

15

Ser

Leu

Ser

Gin

Pro
95

Gly
Pro

80

Phe

Gly

Tyr

ITe

Gly

Pro

80

Phe




<400>
1

polypeptide

17

Asp Arg val

Leu Al

Tyr As
50

Ser G1
65

Glu As

Thr pPh

<210>
<211>
<212>
<213>
<220>
<223>
<400>

1

Asp Ar

Leu Al

Tyr As
50

a Trp
35

p Ala

y Ser

p Phe

e Gly

18
108
PRT

Thr
20
Tyr

ser

Gly

GIn
100

Asp Ile GIn Met ghr

Ile

Gln

Ser

Thr

Thr

85

Gly

Gin Ser

Thr Cys

GIn Lys

Leu Glu

55

Asp Phe
70

Tyr Tyr

Thr Lys

Artificial Sequence

Pro

Arg

Pro

40

Ser

Thr

Cys

val

Description of Artificial
polypeptide

18

g val

aTrp
35

p Ala

Ser Gly Ser

65

Glu As

Thr ph

p Phe

e Gly

Thr

20

Tyr

Ser

Gly

Ala

Gln
100

Asp Ile Gln Met ghr

Ile

Glin

Ser

Thr

Thr

85

Gly

Gln Ser

Thr Cys

Gin Lys

Leu Glu

55

Asp Phe
70

Tyr Tyr

Thr Lys

Pro

Arg

Pro

40

Ser

Thr

Cys

val

ser

Ala

25

Gly

Gly

Leu

Gin

Glu
105

Ser Leu
10

Ser Gln

Lys Ala

val Pro

Thr Ile
75

Gln Tyr
90

Ile Lys

Ser

Gly

Pro

Ser

60

Ser

Tyr

Arg

Ala

Ile

Lys

45

Arg

Ser

Ser

Sequence: Synthetic

Ser Ser Leu Ser Ala

Ala

25

Gly

Gly

Leu

Gin

Glu
105

10

Ser Gln

Lys Ala

val Pro

Thr Ile
75

Gln Tyr
90

Ile Lys

Page 11

val

Pro

Ser

60

Ser

TYr

Met

Lys

Arg

Ser

Ser

Arg

Ser

Ser

30

Leu

Phe

Leu

Tyr

Ser

Gly

30

Leu

Phe

Leu

Tyr

val

15

Ser

Leu

Ser

GlIn

Pro
95

val

15

Tyr

Leu

Ser

Gln

Pro
95

Gly

Tyr

Ile

Gly

Pro

80

Phe

Gly

Tyr

Ile

Gly

Pro

80

Phe



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

<220>
<223>

19
108
PRT
Artificial Sequence

bescription of Artificial
polypeptide

<400> 19
Qsp ITe GIn Met ghr GIn Ser Pro

Thr Ile Thr

20

Asp Arg val Cys Arg

Leu Ala GIn Glin Pro

40

Trp
35

TYyr Lys

Glu
55

Tyr Asp Ala Ser Leu ser

50

ser

ser ser Thr pPhe Thr

65

Gly Gly Asp

70

Thr
85

Glu Asp Phe Ala Tyr Tyr Cys

Gln Thr val

100

Thr Phe Gly Gly LYS

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

<220>
<223>

20
108
PRT
Artificial Sequence

Description of Artificial
polypeptide

<400> 20

Asp Ile GIn Met Ehr Gln Ser Pro
1

Asp Arg val ggr ITe Thr Cys Arg

Leu Ala Trp Tyr GIn Gln Lys Pro
35 40

Arg Glu Ser

Tyr Asp Ala Ser Thr
50 55

Asp pPhe Thr

ser Gly Ser Gly Thr
65 70

Sequence: Synthetic

Ser Ser Leu Ser Ala
10

Ala Glin

25

ser Ser Ile

Gly Lys Ala Pro Lys

val Ser

60

Gly Pro Arg

Ile
75

Leu Thr Ser Ser

Glin
90

Gln Tyr Tyr Ser

Glu Ile

105

Lys Arg

Sequence: Synthetic

Ser Ser Leu Ser Ala

10

Ala Ser GIn val Ile

25

Gly Lys Ala Pro Lys

45

Gly val Pro ser
60

Arg

teu Thr Ile Ser Ser

page 12

Ser

Tyr

Leu

Phe

L.eu

Tyr

Ser

Phe

Leu

val

15

Tyr

Leu

Ser

Gln

Pro
95

val
15

Gly
Leu

Ser

Gln

Gly

Tyr

Ile

Gly

Pro

80

rPhe

Gly

Tyr

Ile

Gly

Pro
80




Glu Asp Phe Ala Thr Tyr Tyr Cys
85

Thr phe Gly GIn Gly Thr Lys val
100

<210> 21
<211> 108
<212> PRT

<213> Artificial Sequence

<220>

<223> pescription of Artificial
polypeptide

<400> 21
ésp Ile GIn

Asp Arg val
L.eu Ala Trp
35
Tyr Asp Ala
50

Ser Gly Ser
65

Glu Asp phe

Thr phe Gly

<210> 22
<211> 108
<212> PRT

Met

Thr

20

Tyr

Ser

Gly

Ala

Gln
100

Thr
5

Ile
Gln
Thr
Thr
Thr

85

Gly

Gln

Thr

GIn

Ley

Asp

70

Tyr

Thr

Ser

cys

LysS

Glu

55

Phe

Tyr

Lys

<213> Artificial Sequence

<220>

Pro

Arg

Pro

40

Ser

Thr

Cys

val

<223> Description of Artificial
polypeptide

<400> 22

Asp Ile Gln Met Thr GIn Ser Pro

1

5

Asp Arg val ;gr Ile Thr Cys Arg

Leu Ala Trp Tyr GlIn Gln LysS Pro
35

40

GIn GIn Tyr Tyr Ser
90

Glu Ile Lys Arg
105

Sequence: Synthetic

Ser Ser Leu Ser Ala
10

Ala ser GIn Gly Ile
25

Gly Lys Ala Pro Lys
45
Gly val Pro Ser Arg
60

Leu Thr Ile Ser Ser
75

GIn GIn Tyr Tyr Ser
90

Glu Ile Lys Arg
105

Sequence: Synthetic
Ser Ser Leu Ser Ala

Ala Ser Gln Ala Ile
25

Gly Lys Ala Pro Lys
45

Page 13

Tyr Pro Phe
95

Ser val Gly
15

Phe Tyr Tyr
30

Leu Leu Ite
Phe ser Gly

Leu GIn Pro
80

Tyr Pro Phe
95

ser val Gly
15

Tyr Ser Tyr
30

Leu Leu Ile




Tyr Agp Ala ser Ser Leu Glu Ser Gly val Pro Ser Arg Phe Ser Gly
5

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ;Te Ser Ser Leu GIn Pro
65 - 70

55 60

80

Glu Asp Phe Ala ghr Tyr Tyr Cys Glin Gin Ty? Tyr Ser Tyr ggo Phe
5 90

Thr phe Gly GIn Gly Thr Lys val Glu Ile Lys Arg

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

<220>
<223>

<400>

100 105
23
14
PRT
Artificial Sequence

Description of Artificial Sequence: Synthetic
peptide

23

Tyr Tyr Arg Tyr %Ta Pro Tyr Arg Ser Leu Gly Met Asp val
1 .

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

10

24

17

PRT

Artificial Sequence

Description of Artificial Sequence: Synthetic
peptide

MOD_RES
..
Ala or Arg

24

Irp Iie Pro Glin ger Tyr Pro Phe Xaa igr Tyr Lys Ser Gly Phe Asp
15

Tyr

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

<220>
<223>

<220>
<221>
<222>

25

9

PRT

Artificial Sequence

Description of Artificial Sequence: Synthetic
peptide

MOD_RES
5.5
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<223>
<400>

Ley or Ser

25

GIn GIn Tyr Tyr Xaa Tyr Pro Phe Thr
1 5

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

<220>
<223>

26

18

PRT

Artificial Sequence

pDescription of Artvificial Séquence: Synthetic
peptide

<220>

<221> MOD_RES

<222> (2)..(2D)

<223> Ala or Gly
<220>
<221> MOD_RES

<222> (5)..(5)

<223> Ala or Ser

<220>
<221> MOD_RES

<222> (6)..(6)
<223> Pro or Ser

<220>

<221> MOD_RES

<222> (8)..(8)
<223> Ser or Trp

40 26
é1y0;aa Tle Ser Xaa Xaa Gly Xaa Ser Thr Tyr Tyr Ala Asp Ser Vval
1 5 10 15
Lys Gly

<210> 27

<211> 18

<212> PRT L

<213> Artificial Sequence

220 - N »
2223§ Description of Artificial Sequence: Synthetic

<400>

peptide .
27

Ser Arg Ile Ser Ser Asn Gly Gly Ser Thr Tyr Tyr Ala Asp Ser val
1 5 10 15

Lys Gly

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

28

10

PRT

Artificial Sequence

Page 15




«<220>
«223>

«220>
«<221>
<222>
«223>

<400>

Description of Artificial Sequence: Synthetic
peptide

MOD_RES
(10)..(10)
His or Sser

28

§1y Phe Thr phe ger Ser Tyr Ala Met Xaa

«<210>
<211>
<212>
<213>

«<220>
«<223>

<400>

29
11
PRT
Artificial Sequence

Description of Artificial Sequence: Synthetic
peptide

29

Arg Ala ser GIn Gly Ile Ser Ser Tyr Leu Ala
1 5 10

<210>
«211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>
1
<210>

<211>
<212>

30
11
PRT
Artificial Sequence

Description of Artificial Sequence: Synthetic
peptide

MOD_RES

G)..(3
Ala, Gly, Ser or val

MOD._RES
(6)..(6)
Ile or Met

MOD_RES
(7)..(7)
Phe, Gly, Ser or Tyr

MOD_RES
(8)..(8
Gly, Ser or Tyr

30

Arg Ala Ser Gln Xaa Xaa Xaa Xaa Tyr Leu Ala
5 10

31
7
PRT

page 16




<213>

<220>
<223>

<400>

Artificial Sequence

pescription of Artificial Sequence:

peptide
31

Ala Ala Ser ser %eu GlIn Ser
1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>
1

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

32

7

PRT )

Artificial Sequence

Description of Artificial Sequence:

peptide

MOD_RES
4..0)

Ser or Thr

MOD._RES
(5)..(%

Leuy or Arg

32

Asp Ala Ser xaa Xaa Glu Ser
5

33

3

PRT .

Artificial Sequence

Description of Artificial Sequence:

peptide

MOD_RES
(5)..(5)

Ley or Ser

33

GIn Gln Tyr Tyr ?aa Tyr Pro Phe Thr
1

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

<220>
<223>
<400>
1

34

25

PRT ]

Artificial Sequence

Description of Artificial Sequence:

peptide
34
10

!
|
;
Synthetic :
j
H

Synthetic

Synthetic

Synthetic

Glu val GIn Leu ga? Glu ser Gly Gly Gly teu val GIn Pro Ggy Gly

1

Page 17



Ser Leu Arg Leu Ser Cys Ala Ala Ser
20 25

<210> 35

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 35
Irp val Arg Gln é]a Pro Gly Lys Gly kgu Glu Trp val

<210> 36

<211> 32

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 36
Arg Phe Thr Ile Ser Arg Asp Asn Ser ;%s Asn Thr Leu Tyr Leu Gin
1 5 15

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr g%s Ala Arg
20 25

<210> 37

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 37
{rp Gly G1n

<210> 38

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 38
Qsp ITe GIn Met Thr GIn Ser Pro Ser Sgr Leu Ser Ala Ser ;§1 Gly
5 1

Asp Arg val ;gr ITe Thr Cys
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<210> 39

<211> 15

<212> PRT

<213> Artificial sequence

<220> )
<223> Description of Artificial
peptide

<400> 39
{rp Tyr Gin Gln %ys Pro Gly Lys

<210> 40

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 40
gTy val Pro Ser Arg Phe Ser Gly
5

Leu Thr Ile Ser Ser Leu Gln Pro

<210> 41

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> bescription of Artificial
peptide

<400> 41
Phe Gly GIn Gly Ehr Lys val Glu
1

<210> 42

<211> 1615

<212> PRT

<213> Homo sapiens

<400> 42

get Glu ‘Ala Ala Pro Pro Gly Pro
5

Leu Leu Leu Leu Ala Leu Cys Gly

Pro Leu Leu Leu Phe Ala Asn Arg
‘ 40

Gly Gly val Lys teu Glu Ser Thr
50 55

Sequence: Synthetic

Ala Pro Lys Leu Leu Ile Tyr
10 15

Sequence: Synthetic
Ser Gly Ser Gly Thr Asp Phe Thr
10 15

Glu Asp Phe Ala Thr Tyr Tyr Cys
25 30

Sequence: Synthetic

Ile Lys Arg
10

Pro Trp Pro Leu Leu Leu Leu Leu
10

Cys Pro Ala Pro Ala Ala Ala Ser
25 30

Arg Asp val Arg zgu val Asp Ala

Iie val val 2gr Gly Leu Glu Asp

Page 19
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Ala

T
~

Asp

Ala

Leu

Thr

Leu

145

Ala

Glu

ASp

Leu

ASp

225

Phe

Thr

Glu

Gln

Gly

Cys

Ala

val

Ala

Ala

Asn

130

Phe

His

Arg

Ile

Tyr

210

Gly

Ala

Arg

Ile

Glu

290

Cys

Ala

Ala

Ser

val

Cys

115

Arg

Trp

Gly

Ala

Tyr

195

Trp

Ser

Leu

Ser

Leu

275

Arg

Ser

Cys

val

Glu

GIn

ASp

Glu
85

Ash

100 .

Asp
Ile
Gin
Tyr
Gly
Trp
Ala
Phe
Thr
Ile
260
sSer
GIn
His

Pro

Trp

Glu

Asp

Met

165

Met

Pro

Asp

Arg

Leu

245

His

Ala

Pro

Leu

Thr
325

Phe

70

Ala

val

val

val

Leu

150

Tyr

AsSp

Asn

Ala

Gln

230

Ser

Ala

Leu

Phe

Ccys

310

Gly

GIn

Ile

val

Gly

Ala

135

ASD

Trp

Gly

Gly

LyS

Lys

Gly

Cys

Tyr

Phe

295

Leu

val

Phe

LyS

Ile

Lys

Asn

GIn

Thr

Ser

Leu

200

Leu

val

Asp

Asn

Ser

280

His

Leu

Gln

Ser

GiIn

Ser

105

Lys

l.eu

Pro

Asp

Thr

185

Thr

Ser

val

Thr

Pro

Thr

Ser

Leu

Lys

Thr

90

Gly

Leu

Asn

Arg

Trp

170

Arg

Ile

Phe

Glu

Leu

250

Arg

Met

Arg

Pro

Gln
330

Page 20

Gly

75

Tyr

Leu

Tyr

Gly

Ala

155

Gly

Lys

Asp

Ile

Gly

Tyr

The

Asp

Cys

ser

315

Asp

Ala

Leu

val

Trp

Thr

140

Ile

Glu

Ile

Leu

His

220

Ser

Trp

Gly

Ile

Glu

300

Glu

Asn

va’l

Asn

Ser

Thr

125

Ser

Ala

Thr

Glu

205

Arg

Leu

Thr

Gly

Gln

285

Glu

Pro

Gly

TYr

GlIn

Pro

110

ASp

Arg

Leu

Pro

val

190

Glu

Ala

Thr

Asp

LyS

val

ASp

Phe

Arg

Trp

Thr

95

ASp

Ser

Lys

ASp

Arg

Asp

Glin

Asn

His

Trp

Arg

Leu

Asn

TYr

Thr
335

Thr

80

Gly

Gly

Glu

val

Pro

160

Ile

ser

Lys

Leu

Pro

240

GlIn

Lys

Ser

Gly

Thr

320

Cys

A s =



Lys

Arg

val

Asp

Thr

Ser A

Ala

465

Asn

ey

Gln

val

Leu

545

Thr

Ser

Ala

Ala

Arg

Asp

Tyr

Leu

Pro

ASp

Pro

val

Glu

Ile

530

Pro

Asp

Arg

val

Gly

Ile

355

Asp

val

Asp

Asp

Thr

435

Lys

His

LyS

Asn

His

Trp

Asp

Asn
595

Ala

340

Ser

Ile

Tyr

Gly

Pro

Ile

Ala

500

Lys

val

1le

Gin

val

580

val

Glu

Ley

Arg

Trp

Ser

405

Ile

Thr

Ley

val

Gly

485

Ser

Leu

Asp

Phe

Ala

Glu

Asp

His

Thr

390

Gly

Ala

Asp

val

Met

470

cys

Leu

Tyr

Gly

Arg

Ile

Lys

val

Thr

Ala

375

Asp

Ala

val

Arg

Ser

455

Gly

Ala

Gly

Trp

Thr

535

phe

Ser

ASp

val

Leu

Pro

360

Ile

ASp

GIn

Asp

Ile

4490

Leu

Asn

Trp

Lys

Thr

Ile

GlIn

val
600

l.eu

345

Asp

Ala

Glu

Thr

ASp

Met

Leu

Pro

505

Asp

Arg

Leu

Glu

Leu

585

Gly

Leu

Phe

Ile

val

Leu

410

val

val

Leu

Tyr

Ala

Arg

Leu

570

Pro

Ala

Thr

Asp

395

val

Ala

Thr

Asp

Trp

Gly

Gly

Lys

Thr

Gly

val

Asp

Arg

Asp

Tyr

380

Ala

Asn

Arg

Arg

Glu

460

Thr

Glin

Leu

Thr

Leu

540

Asp

His

Leu

Thr Asn Pro

pPage 21

Arg

Ile

365

ASp

1le

Thr

AsSn

Leu

445

Pro

Asp

Glu

Ala

ASp

Leu

Phe

Lys

Met

Thr

350

val

Pro

Arg

Glu

Leu

430

AsSn

Arg

Trp

Arg

Leu

510

Lys

Glu

Ile

val

Asp

Leu

Leu

Arg

Ile

415

Tyr

Gly

Ala

Gly

Asp

Ile

Asp

Tyr

AsSp

feu

Glu
Ala
400
Asnh
Trp
Thr
Ile
Glu
480
val
Leu
Glu
Lys
Trp
Ala

LysS

Arg




Asn

Cys

Ile

Arg

Gly

Ile

Asn

705

Glu

Thr

GIn

ASp

Arg

Met

Phe

Leu
865

Gly

Gly

val

Ile

val

Tyr

690

Gly

Gly

Gly

val

Pro

770

Ile

Lys

Leu

Leu

Gly

Cys

Pro

Ser

Lys

675

Trp

Ser

Met

Thr

Leu

755

Thr

val

val

Tyr

Gly

Leu

Ser

Cys

Pro

Glu

Leu

660

Glu

Thr

Ser

Ala

Asn

740

val

Lys

Arg

Gly

Trp

820

GlIn

Thr

Ile

Ser

Ile

Ala

645

Glu

Ala

ASP

val

val

725

Arg

Trp

Gly

Ala

Arg

805

Thr

Glu

Gln

Glu

His

Gly

Phe

Thr

Ser

val

Glu
710

Asp T

Ile

Arg

Tyr

Phe

790

Ala

Asp

Arg

Tyr

Leu

615

Leu

Leu

Asn

Ala

ser

695

His

Glu

Asp

Ile

775

Met

Asn

Ley

val

Ser

855

Ala

Cys
G]u
val
Asn
Leu
680
Leu
val
Met
val
Leu
760
Tyr
Asp
Asp
Asp
val
840

Asp

Asp

Phe

Leu

pPhe

Asn

665

Asp

Lys

val

Gly

Ala

745

Asp

Trp

Gly

Leu

Thr

825

Ile

TY”r

Lys

Phe

Leu

Thr

650

Asp

Phe

Thr

Glu

LysS

730

Arg

Asnh

Thr

Thr

Thr

810

AsSn

Ala

Ile

Thr

Ser

635

Ser

val

Asp

Ile

Phe

715

Asn

Leu

Pro

Glu

Asn

795

Ile

Met

ASp

Tyr

Pro

620

Asp

Arg

Ala

val

ser

700

Gly

l.eu

AsSp

Arg

Trp

Cys

ASp

Ile

Asp

Trp
860

Thr Ser Gly
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875

His

Met

Ala

Ile

Ser

685

Arg

Leu

Tyr

Gly

Ser

765

Gly

Met

Tyr

Glu

Leu

845

Thr

Arg

Ala

Lys

Ala

Pro

670

Asn

Ala

ASD

Trp

Gln

750

l.eu

Gly

Thr

Ala

Ser

830

Pro

ASp

Asn

Thr

Thr

Ile

655

Leu

Asn

Phe

Tyr

~ -

LA maad
Vi

Phe

Ala

Lys

Leu

His

Trp

Arg

Arg

Cys

640

His

Thy

His

Met

Pro

720

ASp

Arg

Leu

Pro

val

800

Gin

AsSn

Pro

Asn

Thr
880



Leu ITe GIn Gly His Leu Asp Phe val Met Asp Ile Leu val Phe His
885 890 895

Ser Ser Arg GIn Asp Gly Leu Asn Asp Cys Met His Asn Asn Gly Gln
900 905 910

Cys Gly Gln Leu Cys Leu Ala Ile Pro Gly Gly His Arg Cys Gly Cys
915 920 925

Ala Ser His Tyr Thr Leu Asp Pro Ser Ser Arg Asn Cys Ser Pro Pro
930 935 940

Thr Thr Phe Leu Leu Phe Ser GIn Lys Ser Ala Ile Ser Arg Met Ile
945 950 955 960

Pro Asp Asp GIn His Ser Pro Asp Leu Ile Leu Pro Leu His Gly Leu
965 970 975

Arg Asn val Lys Ala Ile Asp Tyr Asp Pro Leu Asp Lys Phe Ile Tyr
980 985 990

Trp val Asp Gly Arg Gln Asn Ile Lys Arg Ala Lys Asp Asp Gly Thr
995 1000 1005

GIn Pro Phe val Leu Thr Ser Leu Ser GIn Gly GIn Asn Pro Asp
1010 1015 1020

Arg GIn Pro His Asp Leu Ser 1Ile Asp Ile Tyr Ser Arg Thr Leu
1025 1030 1035

Phe Trp Thr Cys Glu Ala Thr Asn Thr Ile Asn val His Arg Leu
1040 1045 1050

ser Gly Glu Ala Met Gly val val Leu Arg Gly Asp Arg Asp Lys
1055 1060 1065

Pro Arg Ala Ile val val Asn Ala Glu Arg Gly Tyr Leu Tyr Phe
1070 1075 1080

Thr Asn  Met Gln Asp Arg Ala Ala Lys Ile Glu Arg Ala Ala Leu
1085 1090 1095

Asp Gly Thr Glu Arg Glu val Leu Phe Thr Thr Gly Leu ITe Arg
1100 1105 1110

Pro val Ala Leu val val Asp Asn Thr Leu Gly Lys Leu Phe Trp
1115 1120 1125

val Asp Ala Asp Leu Lys Arg 1Ile Glu Ser Cys Asp Leu Ser Gly
1130 1135 1140
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Ala

Gln

_Thr

val

Arg

Gly

Asn

Phe

Arg

Gly

Gln

Glin

Asn

Gln

Met

Ser

Asn
1145

Leu
1160

Gin.
1175

Arg
1190

Glu
1205

Asp
1220

Thr
1235

Leu
1250

Ala
1265

Cys
1280

Cys
1295

Cys
1310

AsSp
1325

Gln
1340

Cys
1355

ser
1385

Arg

Thr

Met

Ile

Glu

Asn

Pro

l.eu

cys

ASp

Pro

val

Arg

Phe

ASp

Glu

Ala

Leu

Ile

ITe

Gin

val

Gly

Arg

Thr

Ala

Gly

val

ASp

Ser

Arg

Ser

Ile

Ile

Thr

Leu

Glu

Gly

Ser

Gly

.Cys

Cys

Thr

Phe

Cys

leu

Asp

Cys

Phe

Thr

Gly

Leu

Gly

Arg

Arg

Leu

Cys

Ser

Gly

Gly

Pro

Ser

Arg

Glu

Ala

Pro

Lys

Pro

Glu
1150

Lys
1165

val
1180

val
1195

Glu
1210

Ser
1225

cys
1240

Glu
1255

Glu
1270

Glu
1285

Ala
1300

Leu

Asp

His

Glu

Ala

Glu

His

Pro

Pro

Ile

Cys

Ala

Arg

1315

Ala
1330

Ser
1345

Asp
1360

Pro
1375

val
1390

ASp

Gly

Ccys

Pro

Ile

Ala

Leu

LysS

His

Phe

Ile

val

Pro

Asp

Asp

Glin

Cys

Cys

Gln

Ile

ser

Gly

Asn

TYP

Thr

Leu

Ser

Cys

His

Thr

Cys

Asp

Phe

Asp

AsSp

Cys

AsSp

ASp

Ile

Ile

Trp

Thr

Thr

Ala

Leu

Cys

Ile

Gln

Pro

Gly

Ala

val

Gly

ASp

Ile
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His
1215

Ala
1230

val
1245

Ser
1260

Pro
1275

ser
1290

Ccys
1305

Glu
1320

Ile
1335

Leu
1350

Ser
1365

Ser
1380

Leu
1395

GlIn

Asp

Asp

Ile

Pro

Lys

Leu

Pro

Gly

Asp

Ala

Ala

Cys

Itle

Asp

Pro

Ser

Pro

Arg

Lys

His

Cys

Gly

Leu

ASp

Ala

Glu

Arg

Asp

Leu

LyS

Glu

Ala

Leu

Leu

Glin

Arg

ASp

GIn

Glin

Trp

Glu

Gly

Cys

Pro

Gln

L.eu

His

Phe



val Met
1400

Arg Tyr
1415

Gly Thr
1430

Glin His
1445

Ser Ser
1460

Asp Arg
1475

Thr Lys
1490

Pro Ala
1505

ser Asn
1520

Arg Gly
1535

Asp Ser
1550

Leu Asp
1565

Pro His
1580

Pro Ala
1595

Ser Pro
1610

<210> 43
<211> 10

Gly

Ala

Pro

Gly

val

Asn

Ala

Thr

Ile

Met

Asp

Leu

Ser

Thr

Cys

<212> PRT
<213> Artificial Sequence

<220>

Gly

Gly

His

Pro

Ser

His

Thr

Asp

Pro

Ala

Tyr

Asn

Glin

Glu

Thr

val

Ala

val

Phe

Leu

val

Leu

Pro

Ala

Pro

ser

Ser

Tyr

Arg

ASp

Tyr

Ash

Pro

Thr

Met

Thr

Tyr

ser

Thr

Pro

Ala

AsSp

Leu

Ser

Ser

Phe
1405

Pro
1495

Leu
1510

Ala
1525

Thr
1540

ser
1555

Ser
1570

Ser
1585

Tyr
1600

ser
1615

val

Pro

Asn

Ile

Gly

Ala

Pro

Tyr

Arg

Thr

Arg

AsSp

Ala

Phe

Cys

Phe

Phe

Ala

Arg

Ser

Ile

Asn

Pro

Pro

Trp

Pro

Glu

His

Gln

Pro

Ile

cys

Gly

Ser

Leu

Met

TYr

cys

Lys

Tyr

ASp

Leu

Arg

His

Ala

Gly

Gly

Ser

Asn

ASD

Arg

ser

Ala

Pro

Ser

Phe
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va'l
1410

Glu
1425

Pro
1440

Lys
1455

val
1470

Ser
1485

Pro
1500

Met
1515

Pro
1530

Thr
1545

Ser
1560

Pro
1575

Cys
1590

Pro
1605

val

Tyr

Gly

Ser

Pro

ser

Pro

Phe

Tyr

Asp

Lys

Pro

Pro

Pro

cys

val

Gly

Met

Leu

Ser

Pro

Tyr

Ile

val

Tyr

Pro

Pro

Pro

GIn
Ser
Ser
Met
Tyr
ser
Ser
Ser
Ile
cys
Tyr
Thr
ser

Pro

NNV



<223> Description of Artificial Sequence: Synthetic
peptide

<400> 43 .
g?y Phe Thr Phe ser Ser Tyr Ala Met ;65
5

<210> 44

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial sequence: Synthetic
peptide

<400> 44
Trp Ile Pro Gln Ser Tyr Pro Phe Ala igr Tyr Lys Ser Gly ige Asp
1 5

Tyr

<210> 45

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> bescription of Artificial Sequence: Synthetic
peptide

<400> 45
Arg Ala Ser Gln val Met Gly Tyr Tyr Lgu Ala
1 5 1

<210> 46

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 46
isp Ala Ser Ser Leu Glu Ser
5

<210> 47

<211> 9

<212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 47

GIn GIn Tyr Tyr Ser Tyr Pro Phe Thr
1 5
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<210> 48

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
peptide ‘

<400> 48
Gly phe Thr Phe Ser Ser Tyr Ala Met igr
1 5

<210> 49

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 49
Gly Ala 1le Ser ger Ser Gly Ser Ser zgr Tyr Tyr Ala Asp Sgr val
1 1

Lys Gly

<210> 50

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 50
Gly Ala Ile ser é?a Pro Gly Ser Ser Igr Tyr Tyr Ala Asp igr val
1

Lys Gly

<210> 51

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: sSynthetic
peptide

<400> 51
Gly Ala Ile Ser Ser Pro Gly Trp Ser Tgr Tyr Tyr Ala Asp igr val
i 5 1

Lys Gly
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<210> 52

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
peptide

<400> 52
g?y Gly Ile ser ger Pro Gly Ser Ser Igr Tyr Tyr Ala Asp igr val

Lys Gly

<210> 53

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 53
g1n Gln Tyr Tyr %eu Tyr Pro Phe Thr

<210> 54

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
peptide

<400> 54
Trp Ile Pro GIn Ser Tyr Pro Phe Arg Sgr Tyr Lys Ser Gly P?e Asp
1 5 : 1 1

Tyr

<210> 55

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
peptide

<400> 55
Qrg Ala ser Gln ger Ile Tyr Tyr Tyr %gu Ala

<210> 56

<211> 11

<212> PRT

<213> Artificial Sequence
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<220>
<223>

<400>

Description of Artificial Sequence: Synthetic
peptide

56

Arg Ala Ser Gln val Ile Tyr Gly Tyr Leu Ala
1 5 ' 10

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

<220>
<223>

<400>

57

7

PRT

Artificial Sequence

Description of Artificial sequence: synthetic
peptide

57

?spAA1a Ser Thr grg Glu Ser

<210>
<211>
<212>

58
11
PRT

<213> Artificial sequence

<220>
<223>
<400>
1
<210>
<211>
<212>
<213>
<220>
<223>

<400>

bescription of Artificial Sequence: Synthetic
peptide

58

Arg Ala Ser Gln ?Ty ITe Phe Tyr Tyr igu Ala

59

7

PRT

Artificial Sequence

pescription of Artificial Sequence: Synthetic
peptide

59

isp Ala ser Thr %eu Glu ser

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

<220>
<223>
<400>
1

60
11
PRT
Artificial sequence

Description of Artificial Sequence: Synthetic
peptide

60

Arg Ala Ser GIn Ala Ile Tyr Ser Tyr’igu Ala

5
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