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Anti-Ferroportin 1 Monoclonal Antibedies and Uses Thereof

The present invention relates to antibodies that bind ferroportin I (FPN1) and their
use in treating anemia.

Trom is an essential trace element that is required for numerous celiular functions.
In mammals, the supply of iron to the body is regulated to match the body’s iron
requirements as the level of iron absorption by duodenal enterocytes. Iron transport
across the basolateral membrane of the enterocyte is thought to be mediated by ferroportin
1 (also known as tron-regulated transporter 1 (IREG-1), metal transporter protein 1
(MTP1)} and SLC40A 1), hereafter referred to as FPN1.

FPNI is now known to be a recepior for hepeidin, apolypeptide hormone made by
the liver in response fo iron stores and inflammation. Binding of mature hepcidin to
FPN1 Ieads to the internalization and degradation of FPNL, preventing cellular iron
export, and it is a major controliing factor of systemic iron homeostasis.

10.8. Patent No. 7,166,448 discloses, inter alia, nucleotide sequences encoding
human FPN] proteins, human FPN1 proteins having iron fransport function, and a rabbit -
polyclonal antiserum generated to a peptide consisting of the C-terminal 19 amino acids
of the human FPN1. PCT International Patent Application Publication No.
WO2009/094551 describes ferroportin Mabs and methods of using them for treating
disor&crs of iron homeostasis. More specifically, WO2009/094551 describes rodent and
fully human monoclonal antibodies o various epitopes of human FPNT proteins.

In view of the inveivement of FPN| in iron transport and the association of FPN1
mutations with diseases of iren homeostasis, there exists a need for therapeutically vseful
FPN1 antagonists that bind with high affinity to an extraceliular epifope of FPNI and,
tpon binding, inhibit mature hepcidin-mediated FPN1 internalization, thereby
maintaining or enhancing export of iron from intracellular stores. Additionaliy, targeting
FPNI therapeutically with a Mab, or antigen-binding fragment thereof, with the goal of
inhibiting the binding of mature hepeidin to an extracelhutar epitope of FPNT must be
accomplished precisely enough so that the antibody doesn’t significantly perturb the
efflux of cellular iron and/or induce interpalization upon kinding to its target.
Additionally, an anti-FPN antibody intended for use in human medical therapy must

exhibit sufficient pharmacokinetic and pharmacodynamic characteristics, including in
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vivo stability and/or elimination half life to allow for their therapeutic use. One or more
of the anti-human FPN1 antibodies disclosed herein specifically bind human FPN1,

Jincluding at least one peptide fragment thereof selected from the group consisting of:
a) 403SPFEDIRSRFIQGESITPTK 427 (SEQ ID NO: 12);

b) 4sEDIRSRFIQGESIT416 (SEQ ID NO: 13);
¢) 40RSRFIQGESITPTK 2, (SEQ ID NO: 14);

d) 403SPFEDIRSRFIQG;5 (SEQ ID NO: 15);

e) 400RSRFIQGESIT410 (SEQ ID NO: 16); and
) 200RSRFIQG4 5 (SEQ ID NO: 95), block the binding of hepeidin to
ferroportin, potently inhibit hepcidin activity in vitro, elevate serum iron levels in a dose-
dependent manner in vivo, and have acceptable solubility, in vivo stability, and
elimination half life characteristics, making them useful agents for treating and/or
preventing anemia in a subject in need of such treatment by administration via
intravenous infusion or, even perhaps, via subcutaneous injection.
Thus, the present disclosure provides:
Monoclonal antibodies, or antigen-binding fragments thereof, which specifically
bind to human ferroportin 1 consisting of the amino acid sequence shown in SEQ ID NO:
1 at an epitope comprising amino acids localized to one or more amino acid sequences

selected from the group consisting of:
a.  403SPFEDIRSRFIQGESITPTK 422 (SEQ ID NO: 12);

b. 40sEDIRSRFIQGESIT416 (SEQ ID NO: 13);
c. 400RSRFIQGESITPTK.y, (SEQ ID NO: 14);

d. 4035PFEDIRSRFIQG4;5 (SEQ ID NO: 15);

e. 40sRSRFIQGESIT415 (SEQ ID NO: 16); and
£ 40sRSRFIQGys (SEQ ID NO: 95).
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According to a first aspect, there is provided a monoclonal antibody, or an
antigen-binding fragment thereof, which comprises
a LCDRI, LCDR2, LCDR3, HCDRI1, HCDR2, and HCDR3 comprising the amino acid
sequence shown in:

a) SEQ ID NOs: 37, 129, 22, 107, 118, and 120, respectively;

b) SEQ ID NQOs: 37, 174, 22, 175, 176, and 120, respectively;

c) SEQ ID NOs: 37, 125, 22, 23, 110, and 19, respectively;

d) SEQ ID NOs: 37, 177, 22, 23, 112, and 19, respectively; or

e) SEQ ID NOs: 37, 122, 22, 23, 110, and 19, .rGSpectively, and binds human ferroportin 1
consisting of the amino acid sequence shown in SEQ ID NO: 1.

In some embodiments, the present disclosure provides Mabs, or antigen-binding
fragments thercof, comprising a LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and
HCDR3 comprising the amino acid sequence shown in SEQ ID NOs: 37, 129, 22, 107,
118, and 120, respectively, and the Mab, or antigen-binding fragment, binds human FPN
1 consisting of the amino acid sequence shown in SEQ ID NO: 1 at an epitope

comprising an amino acid or amino acids localized to an amino acid sequence as shown
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in SEQ ID NO: 12 with a Kp of about 100 nM or less as determined by surface plasmon
resonance (SPR), preferably, at 25 *C for Mabs and 37 °C for Fabs.
In some embodimenis, the Mab, or antigen-binding fragment thereof, comprises

six CDRs selected from the group consisting oft | _

(i) LCDRI, LCDR2, LCDR3, HCDR 1, HCDR2, and HCDR3 comprising the amino
acid sequences shown in SEQ ID NOs: 20, 32, 33, 30, 31, and 19, respectively;

iy LCDRI, LCDR2, LCDR3, HCDR 1, HCDR2, and HCDR3 comprising the amino
acid sequences shown in SEQ ID NOs: 42, 32, 33, 30, 43, and 19, respectively;

(iiiy LCDR1, LCDR2, LCDR3, HCDRI, HCDR2, and HCDR3 comprising the amino
acid sequences shown in SEQ ID NOs: 42, 27, 22, 23, 41, and 19, respectively;

fiv} LCDR1, LCDR2, LCDR3, HCDR I, HCDR2, and HCDR3 comprising the amino
acid sequences shown in SEQ ID NOs: 42, 32, 33, 23, 41, and 19, respectively;

{v) LCDRI, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 comprising the amino

acid sequences shown in SEQ ID NOs: 20, 21, 22, 17, 18, and 19, respectively;

{vi) LCDR]1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 comprising the amino
acid sequences shown in SEQ 1D NOGs: 20, 27, 29, 23, 24, and 19, respectively;

(vil) LCDR 1, LCDR2, LCDR3, HCDRI1, HCDR2, and HCDR3 comprising the
amino acid sequences shown in SEQ 1D NOs: 37, 27, 22, 23, 41, and 19, respectively;

{viii) LCDRI, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 comprising the
amino acid sequences shown in SEQ ID NOs: 170, 171,172, 182, 173, and 19,
respectively;

(ix) LCDR1, LCDR2, LCDR3, HCDR, HCDRZ, and HCDR3 comprisiag the amino
acid sequences shown in SEQ ID NOs: 37, 127,22, 23, 116, and 19, respectively;
acid sequences shown in SEQ ID NOs: 37, 125,22, 23, 110, and 19; respectively;

(gxy LCDRI, LCDR2, LCDR3, HCDRI, HCDRZ, and HCDR3 comprising the amine
acid écquences shown in SEQ ID NOs: 37, 122, 22, 23, 110, and 19, respectively;

(3ify LCDR1, LCDR2, LCDR3, HCDR{, HCDR2, and HCDR3 comprising the amino
actd sequences shown m SEQ 1D NOs: 37, 129, 22, 107, 118, and 120, respectively;

(x#i1) LCDRI, LCDR2, LCDRA, HCDR 1, HCDR2, and HCDR3 comprising the
amine acid sequences shown in SEQ ID NOs: 37, 128,22, 105, 41, and 119, respectively;
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{xiv) LCDRI, LCDR2, LCDR3, HCDRI, HCDR2, and HCDR3 comprising the
amino acid sequences shown in SEQ ID NOs: 37, 174, 22, 175, 176, and 120,
respectively; L _

(xvi) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 comprising the
amino acid sequences shown in SEQ ID NOs: 37, 128, 22, 105, 117, and 19, respectively;
and

(xvii) LCDRI1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 comprising the
amino acid sequences shown in SEQ ID NOs: 37, 177, 22, 23, 112, and 19, respectively,
and binds human FPN1 consisting of the amino acid sequence shown in SEQ ID NO: 1 at
an epitope consisting of or consisting essentially of an amino acid or amino acids
localized to an amino acid sequence selected from the group consisting of:

a) 403SPFEDIRSRFIQGESITPTK.00 (SEQ ID NO: 12)
b) 40sEDIRSRFIQGESIT4:9(SEQ ID NO: 13);
¢) 40oRSRFIQGESITPTK. 2, (SEQ ID NO: 14);
d) 403SPFEDIRSRFIQG4;5 (SEQ ID NO: 135);
e) 400RSRFIQGESIT4 9 (SEQ ID NO: 16); and
) 400RSRFIQG45 (SEQ 1D NO: 95)
with a Kp of less than about 100 nM as determined by SPR, preferably, at 25 °C for Mabs
and 37 °C for Fabs.
In particular embodiments, the Mabs, or antigen-binding fragment thereof, of the
present disclosure, inhibit hepeidin-induced internalization and/or degradation of human
FPN1, thereby maintaining or increasing 1) the transport of iron out of cells, 2) the level
of serum iron, 3) reticulocyte count, 4) red blood cell count, 5) hemoglobin, and/or 6)
hematocrit in a subject, preferably, a human subject, by at least about 10% compared to
that of said subject in the absence of said Mab, or antigen-binding fragment thereof,
In another embodiment, polynucleotides comprising a nucleotide sequence encoding anti-
human FPN1 Mabs, or antigen-binding fragments thereof, of the present disclosure
are provided.
In another embodiment, pharmaceutical compositions are provided comprising any of
the Mabs, or antigen-binding fragments thereof, described herein and a pharmaceutically

acceptable carrier, diluent, or excipient. Also provided is 1) the use of the Mabs, or
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antigen-binding fragments thereof, disclosed herein in therapy, preferably, a therapy for
treating or preventing anemia, 2) the use of the Mabs; or antigen-binding fragments
thereof, disclosed herein in combination therapy, preferably, a combination therapy for
treating or preventing anemia, 3) the usé of the Mabs, or antigen-binding fragments
thereof, disclosed herein for treating or preventing anemia, maintaining or increasing
serum iron levels, reticulocyte count, red blood cell count, hemoglobin, and/or hematocrit
in a subject, preferably, a human, 4) the use of the Mabs, or antigen-binding fragments
thereof, disclosed herein for the manufacture of a medicament for treating or preventing
anemia, maintaining or increasing serum iron levels, reticulocyte count, red blood cell
count, hemoglobin, and/or hematocrit in a subject, preferably, a human, and 5) the use of
the Mabs, or antigen-binding fragments thereof, disclosed herein in the manufacture of a
medicament for use in combination therapy for treating or preventing anemia, increasing
serum iron levels, reticulocyte count, red blood cell count, hemoglobin, and/or hematocrit
in a human, wherein said medicament is to be administered in combination with one or
more ESA or other therapeutic agent or therapeutic treatment conventionally employed to
treat anemia, maintain or increase serum iron levels, reticulocyte count, red blood cell
count, hemoglobin, and/or hematocrit in a human.

In another aspect, there is provided the monoclonal antibody or antigen-binding
fragment as defined above for use in therapy.

In another aspect, there is provided the monoclonal antibody or antigen-binding
fragment as defined above for use in treating or preventing anemia, anemia of cancer, or
anemia of chronic disease in a subject.

In another aspect, there is provided the use of the monoclonal antibody or antigen-
binding fragment as defined above for the preparation of a medicament for the treatment
or prevention of anemia, anemia of cancer, or anemia of chronic disease in a subject.

In another aspect, there is provided the monoclonal antibody or antigen-binding
fragment as defined above for use in increasing serum iron levels, reticulocyte count, red
blood cell count, hemoglobin, and/or hematocrit in a human.

In another aspect, there is provided a pharmaceutical composition, comprising the
monoclonal antibody or antigen-binding fragment as defined above, and a

pharmaceutically acceptable carrier, diluent, or excipient.
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In yet another embodiment, methods are provided for 1) maintaining or increasing
serum iron levels, reticulocyte count, red blood cell count, hemoglobin, and/or hematocrit
in a subject, prefej:ably, a human, comprising administering to a subject in need thereof an
effective amount of a Mab, or antigen-binding fragment theréof, disclosed herein, 2)
treating or preventing anemia, including, but not limited to anemia of chronic disease,
anemia of cancer, and anemia of inflammation, comprising administering to a subject,
preferably, a human, in need thereof an effective amount of a Mab, or antigen-binding
fragment thereof, disclosed herein, 3} a method of treating or preventing anemia,
including, but not limited to anemia of chronic disease, anemia of cancer, and anemia of
inflammation, comprising administering to a subject, preferably, a human patient in need
thereof an effective amount of a combination of Mabs, or antigen-binding fragments
thereof, disclosed herein, or a mixture of at least one Mab and at least one antigen-
binding fragment disclosed herein, and 4) any one of the foregoing methods 1-3, further

comprising administering to said human patient an ESA, or other therapeutic agent or
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therapeutic treatment administered to maintain or increase serum iron levels, reticulocyte
count, red blood cell count, hemoglobin, and/or hematocrit in 2 human.

| In yet another embodiment, methods-are provided for inhibiting mature hepcidin- _
induced internalization and degradation of FPN1, comprising contacting said FPN1 and
an effective amount of at least one Mab, or antigen-binding fragment thereof, disclosed
herein.

Also provided is a method of decreasing the binding of mature human hepcidin to
human FPN1 comprising contacting said human FPN1 and an effective amount of at least
one Mab, and/or antigen-binding fragment thereof, disclosed herein.

Also provided is a method of decreasing the amount of FPN1 proteins that are
internalized by a cell expressing FPN1 proteins, comprising administering to a human
patient in need thereof an effective amount of at least one of the Mabs, and/or antigen-
binding fragments thereof, disclosed herein.

Figure 1 depicts sequences of various peptides comprising fragments of the
immunogen used to generate anti-FPN1 antibodies and the results of peptide-antibody
binding experiments using the peptides to define the epitope of anti-FPN1 Mab 34A09.
Underlined amino acids denote actual ferroportin sequences. Mab 34A9 binds to peptides
FpnE3a, 0607192, 0708L4C, and 0708L4D, which all contain the common amino acid
sequence of RSRFIQG (SEQ ID NO:95).

Figure 2A shows the amino acid sequences of fully human light chain framework
O2 with interspersed CDRs. The four framework regions are labeled as FRLI, 2, 3, and 4
(SEQ 1D NOs: 74, 75, 76, and 77, respectively).

Figure 2B shows the amino acid sequence of the human heavy chain framework
VHI1-69 with interspersed CDRs. The four framework regions are labeled FRH1-4 (SEQ
ID NOs: 78-81, respectively).

Figure 3A shows the amino acid sequences of the human light chain framework
018 with interspersed CDRs The four framework regions are labeled as FRL1, 2, 3, and
4 (SEQ ID NOs: 74, 75, 82, and 77, respectively). Residues different from O2 residues
are 1n bold and underlined

Figure 3B shows the amino acid sequence of the human heavy chain framework

VH1-18 with interspersed CDRs. The four framework regions are labeled FRH1, 2, 3,
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and 4 (SEQ ID NOs: 83, 79, 84, and 81, respectively). Residues different from VHI-69

residues are in bold and underlined

Figure 4A shows the amino acid sequences of the human light chain framework
L12 with interspersed CDRs The four framework regions are labeled as FRLI, 2, 3, and
4 (SEQ ID NOs: 85, 75, 86, and 77, respectively). Residues different from O2 residues
are in bold and underiined

Figure 4B shows the amino acid sequence of the human heavy chain framework
VHi-46 with interspersed CDRs. The four framework regions are labeled FRHI, 2, 3,
and 4 (SEQ ID NOs: 83, 79, 87, and 81, respectively). Residues different from VHI1-69
residues are in bold and underlined.

Figure 5 shows the amino acid sequences of the human light chain framework L1
with interspersed CDRs The four framework regions are labeled as FRL1, 2, 3, and 4
(SEQ ID NOs: 74, 168, 76, and 169, respectively). Residues different from O2 residues
are in bold and underlined. The germline sequence for FRI region of humar light chain
framework [.12 is as shown in SEQ ID NO:83; a vartation wherein the amino acid
sequence of the FR1 region of the human light chain framework L1 is as shown in SEQ
1D NO:74 is contemplated in certain embodiments of the present inventiorn.

Figure 6 shows a graph of serum hepéidin levels in male Cynomnolgus monkeys
after administration of control murine TgG1 or murine Mab 1G9 as a single 1V, dose of
30 mg/kg. Data are from individual animais,

Figure 7 shows a graph of serum iron levels in male Cynomolgus monkeys afier
administration of contrel murine kgG1 or murine Mab 1G9 administered as & single LV,
dose of 30 mg/kg. Data are from individual animais,

Figure § shows the aminoe acid sequences and consensus amino acid sequence of
preferred heavy chain variable regions for the antibodies, and antigen-binding fragments
thereof, of the present invention. A period () indicates the amino acid in that position is
identical 1o the corresponding amino acid of sequence number I, CDRs are underlined
and in boid for sequence number 1.

Figure 9 shows the amino acid sequences and consensus amino acid sequence of
preferred Hght chain variable regions for the antibodies, and antigen-binding fragments

thereof, of the present invention. A period () indicates the amino acid in that pogition 18
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identical to the corresponding amino acid of sequence number 1. CDRs are underlined

“and in bold for sequence number 1.

Figure 10 depicts serum concentrations of Mab 4A10-3 and Mab Combill in
Cynomolgus monkeys following a single 1.v. bolus dose of 0.3, 1.0, or 3.0 mg/kg. Serum
concentrations of Mab Combil1 at the 0.3 mg/kg dose were below detection limit of the
assay (<20 ng/mL}. Data are the mean = SD.

Figure 11 depicts serum concentrations of Mab 4A10-3 and Mab Combil | in
Sprague Dawley rats following a single 1.v. bolus dose of 3.0 mg/kg. Data are the mean +
SD. '

The following abbreviations are used herein: BCA: bicinchoninic acid, BSA:
bovine serum albumin, CDR: complementarity deiermining region, DTT: dithiothreitol,
DMEM: Dulbecco’s Modifiad Eagle’s medium, D-PBS: Dulbecco’s phosphate-buffered
saline, EDTA: ethylenediamine tetraacetic acid, ELISA: enzyme linked immmnosorbent
assay, ESA: erythropoiesis-stimulating agent, FAC: ferric ammonium citrate, FBS: fetal
bovine serum, Fe:NTA: ferric nitrilotriacetate, FLU: fluorescence units, GFP: green
fluorescent protein, I.V.: infravenous, IPTG: Isopropyl $-D-1-thiogalactopyranoside,
IMAC: Immobilized Metal Ion Affinity Chromatography, Mab: monoclonal antibody,
Mabs: monoclonal antibodies, OPD: o-phenylenediamine dihydrochloride, PBS:
phosphate-buffered saline, PBST: phosphate-buffered saline Tween-20, SDS: sodium
dodecyl sulfate, , TBS: Tris-buffered saline, Tris: ris(hydroxymethyl) aminomethane,
Triton-X: 4-(1,1,3,3-tetramethylbutylphenyi-polyethylene giycol ~
octylphenoxypolyethoxyethanol polyethylene glycol rerr-octylphenyl ether, Tween-20:
polysorbate 20.

The Mabs, or antigen-binding fragments thereof, of the present invention bind an
epitope comprising or consisting essentially of or consisting of an amino acid or amino
acids localized to amino acids 403-422 (SEQ ID NO: 12) of the human FPNI polypeptide
having the amino acid sequence as shown in SEQ ID NO: 1. In preferred embodiments,
these antibodies, or antigen-binding fragments thereof, inhibit the mature human hepeidin
induced-internalization and/or degradation of human FPN1, thereby mcreasing transport
of iron out of cells in vitro and in vivo and el'evating serum iron levels in vive. For

example, in preferred embodiments, the antibodies of the present invention significantly
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decrease mature hepeidin-induced accumulation of ferritin within Caco-2 cells, & human

enterocyte cell line that endogenously expresses FPN1, in vitro (see, Example 5).

A full-length antibody as it exists naturally is an immunogiobulin molecule
comprising 2 heavy chains and 2 light chains interconnected by disulfide bonds. The
amino terminal portion of each chain inciudes a variable region of about 100-110 or more
amino acids primarily responsible for antigen recognition via the CDRs contained theren.
The carboxy-terminal portion of each chain defines a constant region primasily
responsibie for effector fanction.

The term “CDR” as used herein is intended to mean the non-contiguous antigen
combining sites found within the variable region of both heavy and light chain
polypentides. These particular regions have been described by Kabat, et al., J. Biol.
Chem. 252, 6605-6616 (1977}, Kabat, et al,, Seguencgs of protein of imnnmelogical
interest, (1991), and by Chothia, et al., I. Mol. Biol. 196:901-917 (1987) and by
MacCaltum, et al., I. Mol. Biol., 262:732-745 (1996) where the definitions include
overlapping or subsets of amino acid restduss when compared against each other.

The CDRs are interspersed with regions that are more conserved, termed
framework regions (“FR™). Each light chain variable region (LCVR) and heavy chain
variable region (HHCVR) is composed of three CDRs and four FRs, arranged from amine-
terminus to carboxy-termimes in the following order: TFRI, CDR1, FR2, CDRZ, FR3,
CDR3, FR4. The three CDRs of the light chain are referred to0 as “LLCDRI, LCDR2, and
LCDR3” and the three CDRs of the heavy chain are referred to as “HCDR 1, HCDR2, and
HCDR3.” The CDRs contain most of the residues which form specific interactions with
the antigen. The numbering and positioning of CDR amino acid residues within the
LCVR and HCVR regions is in accordance with well-known conventions (e.g., Kabat,
{1991) and/or Chothia (1987)).

The phrase “Kabat numbering™ as used herein is recognized in the art and refers to
a system of numbering amino acid residues which are more variable (i.e., hypervariabie)
than other amino acid residues in the heavy and light chain regions of an antibody (Kabat,
etal, Ann. NY Acad. Sci., 190:382-93 (1971); Kabat, et al., Sequences of Proteins of
Immunological Interest, Fifth Edition, U.S. Department of Health and Human Services,
NIH Publication No, 91-3242 (1991)}).
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As used herein, the term “monoclonal antibody” (Mab) refers to an antibody that

is derived from a single copy or clone including, for example, any eukaryotic,
prokaryotic, or phage clone, and not the method by which it is produced. Mabs of the
present invention preferably exist it a homogeneouns or substantially homogeneous
population. Complete Mabs contain 2 heavy chains and 2 light chains. Monoclonal
antibodies, or antigen-binding fragments thereof, of the present invention can be
produced, for example, by recombinant technologies, phage display technologies,
synthetic technologies, e.g.. CDR-grafting, or corbinations of such technologies, or other
technologies known in the art.

As used herein, the phrase “antigen-binding fragments” of Mabs include, for
example, Fab fragments, Fab’ fragments, F{ab"); fragments, and single chain Fv
fragments.

The term “antibody”, or grammafical versions thereof, unless dicated dmerwise,
refers to Mabs, antigen-binding fragments thereof, as well as combinations thereof,
including, for example, combinations of Fabs, and combinations of Mabs and Fabs.
Additional antibodies exhibiting similar funetionat properties as the antibodies according
to the present invention can be generated by conventional methods. For example, mice
can be immunized with, for exampie, FPN1 expressing cells, FPNI or fragments thereof,
the resulting antibodies can be recovered and purified, and determination of whether they
possess binding, pharmacokinetic, and functional propcities similar to or the same as the
antibodies disclosed herein can be assessed by the methods disclosed in Examples 3-14
herein below. Antigen-binding fragments can also be prepared by conventional methods
well-known in the art. Methods for producing and purifying antibodies and antigen-
binding fragments are also well known in the art.

As used herein, the phrase "specifically binds” refers to the ability of an antibody
of the present invention to bind to a specified polypeptide or peptide, preferably, human
ferroportin 1 consisting of the amino acid sequence shown in SEQ IDNO: 1, ora
specified peptide fragment thereof, with a Kp less than about 1000 nM, less than about
100 nM, less than about 10 nM, less than about 1 nM, less than about 100 pM, or less
than about 10 pM, as determined by affinity ELISA or SPR assays as described herein,

for example, or similar assays known in the att.
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Additionally, or alternatively, the phrase “specifically binds” in reference to an antibody

of the present invention indicates that the ability of the antibody to bind to or detect
human ferroportin 1 consisting of the amino acid sequence shown in SEQ ID NO: 1, ora
peptide fragment thereof, is at least about 5 times grcater, at least about 10 times greater,
at least about 20 times greater, at least about 30 times greater, at least about 100 times
greater, at Jeast about 200 times greater, at least about 500 times greater, or at least about
1000 times greater than its ability to bind to or detect another polypeptide (e.g.. heparin)
or, optionally, another specified peptide fragment of human ferroportin 1.

The present invention also provides an isolated polynucleotide comprising a
nucleotide sequence that encodes a Mab, or antigen-binding fragment thereof. In
particular embodiments, the present invention also provides an isolated polynucleotide
comprising a nucleotide sequence that encodes i} a heavy chain polypeptide having the
amino acid sequence as shown in SEQ ID NOs: 50, 51, 52, 150, 152, 156, 160, and 164,
and/or if) a light chain polypeptide having the amino acid sequence as shown in SEQ 1D
NOs: 53, 54, 55, 151, 154, 158, 162, and 166.

In another embodiment, the present invention provides a recombinant expression
vector comprising a polynucleotide that encodes a Mab, or anfigen-binding fragment
thereof. In particular embodiments, the present invention also provides a recombinant
expression vector comprising a polynucleotide that encodes (i) a heavy chain polypeptide
having the amino acid sequence as shown in SEQ ID NOs: 50, 51, 52, 150, 152, 156, 160,
and 164, and/or i1} a light chain polypeptide having the amino acid sequence as shown in
SEQ ID NOs: 53, 54, 55, 151, 154, 158, 162, and 166.

When used herein, the term “hepcidin™ refers to any form of the hepcidin protein
known to be present in armmals. When used herein, the term “mature hepeidin” refers
to any mature, bioactive form of the hepeidin protein expressed in mammals. When used
herein, the phrase “human hepeidin” refers to any form of the hepeidin protein present in
humans. When used herein, the phrase “mature human hepeidin™ any mature, bicactive
form of the hepeidin protein known to be present in humans. Preferably, “mature human
hepeidin” refers to “human hepeidin-25”, 2 mature form of human hepeidin having the
amino acid sequence as shown in SEQ ID NO: 91.

The term “bioactivity” in reference to mature hepcidin poiypeptides such as

hepeidin-25 includes, but is not Hmited to, specific binding of mature hepcidin to its
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receptor FPN1, one or more FPN1-mediated functions of mature hepeidin, such as a}

mature hepcidin-induced internatization and/or degradation of FPN1 (see, ¢.g., Nemeth,
E., et al,, Science, 306:2090-2093, (2004)), b) mature hepcidin regulation of FPN1-
mediated 1) iron efflux, i1} serum iron levels, iii) reticulocyte count, iv) red blood cell
count, ¥v) hemoglobin levels, vi) hematocrit, vii) expression levels of hepcidin
polvpeptides, and/or viii) tissue distribution of hepeidin polypeptides.

The phrase “human engineered antibodies™ refers to certain antibodies disclosed
herein as well as antibodies that have binding and functional properties according to the
invention simiiar to the antibodies disclosed herein, and that have framework regions that
are substantially hurman or fully human suwrrounding CDRs derived from a non-human
antibody, or antigen-binding fragment thereof, disclosed herein. “Tramework region” or
“framework seguence” refers to any one of framework regions 1 to 4. ITuman engineered
antibodies and antigen-binding fragments thereof encompassed by the present invention
include molecules wherein any one or more of framework regions 1 to 4 s substantially
or fully human, i.e., wherein any of the possible combinations of individual substantrally
or fully human framework regions I to 4, is present. For example, this includes
molecules in which framework region 1 and framework region 2, framework region | and
framework region 3, framework region 1, 2, and 3, etc., are substantially or fully human.
Substantially human frameworks are those that have at least about 80% sequence identity
to a known human germline framework sequence. Preferably, the substantially human
frameworks have al least about 85%, about 90%, or about 95% sequence identity to a
known human germline framework sequence.

Fully human framewuorks arc those that are identical to a known human germling
framework sequence. Human framework germline sequences can be obtained from
ImMunoGeneTics (IMGT) via their website http:/imgt.cines.fr, or from The
Immunoglobulin Facts Book by Marie-Paule Lefranc and Gerard Lefranc, Academic
Press, 2001, ISBN 012441351, For example, germiine light chain frameworks can be
selected from: the group consisting oft All, Al7, A18, A19, A20, A27, A30, L1, L1,
L12, 12,15, 115, L6, L8, 012, 02, and 08, and germline heavy chain framework
regions can be selected from the group consisting oft VH2-5, VH2-26, VH2-70, VII3-20,
VH3-72, VH1-46, VH3-9, VH3-66, VH3-74, VH4-31, VHI-18, VH1-69, Vi-13-7, VH3-
11, VH3-15, VH3-21, VH3-23, VH3-30, VH3-48, VI{4-39, VH4-59, and VH5-51.
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Preferably, germline light chain frameworks are selected from the group consisting of O2,

018, and 112, L1 and germline heavy chain framework regions are selected from the
group consisting of VH1-69, VH1:18, or VH1-46. More preferably, germiine light chain
frameworlks are selected from the group consisting of O2 and L1, and germbine heavy
chain frameworks are selected from the group consisting of VH1-69 and VH1-18. Most
preferably, the germiine light chain framework is O2 and the germline heavy chain
framework region is VH1-69.

In addition to the human engineered antibodies disclosed herein, human
engineered antibodies exhibiting similar functional properties as the antibodies according
to the present invention can be generated using several different methods. The antibodies
specifically disclosed herein can be used as templates or parent antibodies to prepare
additional antibodies. In one approach, the CDRs of a parent antibody are grafted info a
human framework that has a high sequence identity with the parent antibody framework.
The sequence identity of the new framework will generally be at least about 80%, at least
ahout 85%, at least about 90%, at least about 95%, or at least about 99% identical to the
sequence of the corresponding frameworl in the parent antibody. This grafling may
resuli in 2 reduction in binding affinity compared to that of the parent antibody. If this is
the case, the framework can be back-muiated to the parent framework at certain positions
based on specific criteria disclosed by Queen, et al,, Proc. Natl. Acad. Sci. USA., 88:2869
(1991). Additional references describing methods useful in bumanizing mouse antibodies
include U.S. Patent Nos. 4,816,397; 5,225,539, and 5,693,761; computer programs
ABMOD and ENCAD as described in Levitt, J., Mol. Bicl, 168:595-620 (1983); and {he
method of Winter and co-workers (Jones, et al., Nature 321:522-525 (1986), Riechmann,
et al,, Nature, 332:323-327 (1988); and Verhoeyen, et al., Science, 239:1534-1536
(1988).

The identification of residues io consider for back-mutation can be carried out as
follows:

When an amino acid falls under the following category, the framework amino acid
of the human germ-tne sequence that is being used (the “acceptor framework™) is
replaced by a framework éminﬂ acid from a framework of the parent antibody (the “donor

framework™):



WO 2010/063496 PCTAIS2009/066187

10

5

20

25

30

214 -
(a) the amino acid in the human framework region of the acceptor

framework is unusual for human frameworks at that position, whereas the corresponding
amino acid in the donor immunoglobulin is typical for human frameworks at that
position;

(b) the position of the amino acid is immediately adjacent to one of the
CDRs; or

(c) any side chain atom of a framework amino acid is within about 5-6
angstroms (center-to-center) of any atom of a CDR amino acid in a three dimensional
immunogiobulin model.

When each of the amino acids in the human framework region of the acceptor
framework and a corresponding amino acid in the donor framework is generally unusual
for human frameworks at that position, such amino acid can be replaced by an amino acid
typical for human frameworks at that position. This back-mutation criterion enables one
to recover the activity of the parent antibody.

Another approach to generating human engineered antibodies exhibiting similar
functional properties to the antibodies disclosed herein involves randomly mutating
amino acids within the grafted CDRs without changing the framework, and screening the
resultant molecules for binding affinity and other functional properties that are as good as
or better than those of the parent antibodies. Single mutations can aiso be infroduced at
each amino acid position within each CDR, followed by assessing the effects of such
mutations on binding affinity and other functional properties. Single mutations producing
improved propertics can be combined 1o assess their effects in combination with one
another.

Further, a combination of both of the foregoing approaches is possible. Afier
CDR grafting, one can back-mutate specific framework regions in addition to introducing
amino acid changes in the CDRs, This methodology is described in Wu, et al., J. Mol.
Biol. 294:151-162 (1999). Preferably, amino acid substitation within the frameworks is
restricted to one, two, or three positions within any one or more of the light chain and/or
heav'y chain framework regions disclosed herein {i.e., framework regions shown in
Figures 2-5). Preferably, amino acid substitution within the CDRs is restricted to one,
two, or three positions within any one or more of the three light chain and/or heavy chain

CDRs. Combinations of the varions changes described within the framework regions and



WO 2010/065496

10

- 15 -

PCT/US2009/066187

the CDRs are also contemplated herein. In particular embodiments of this aspect of the

invention, all light and heavy chain variable region framework regions of such human

engineered Mabs, or antigen-binding fragments thereof, are fully human.

Tables 1A and 1B below depict the CDR amino acid sequences and consensus

amino acid sequences of preferred antibodies, or antigen-binding fragments thereof, of

the present invention. Tables 2A and 2B below depict the CDR amino acid sequences

and consensus amino acid sequences of more preferred antibodies, or antigen-binding

fragments thereof, of the presert mvention.

Table 1A
Fab HCDRI HCDR2 HCDR3
34A% | GYAFTNFLIE TINPETGGTKYNEKFRG EFFDY
(SEQ ID NO: 17) (SEQ ID NO: 18) (SEQ ID NO: 19)
1B1 GYAFTSFLIE (SEQ ID NO: 18) (SEQ ID NO: 19}
{SEQ ID NO: 23}
1D2 | (SEQIDNO:17) | TINPRIGGTKYNEKFRG | (SEQIDNO:19)
(SEQ ID NQ: 24)
1E3 | (SEQIDNO:17) | TINPKTGGTKYNEKFRG | (SEQIDNO:19)
(SEQ ID NO: 25)
246 | (SEQIDNO:17) | TINPETGGTKYNAKFRG | (SEQIDNO: 19)
{(SEQ ID NO: 26}
2H10 | (SEQIDNO:17) (SEQ ID NO: 18) (SEQ ID NO: 19)
3A8 | (SEQIDNO:17) (SEQ ID NO: 18) (SEQ ID NO: 19)
2G9 | (SEQIDNO: 1T (SEQ IDNQ: 18) (SEQ ID NO: 19)
1A3 | (SEQIDNO:23) (SEQ ID NO: 25) (SEQ D NO: 19)
2E2 | (SEQIDNO:23) (SEQ 1D NO: 24) (SEQ ID NO: 19)
2A5 | (SEQIDNO:23) (SEQ ID NO: 25) (SEQ ID NO: 19}
282 | (SEQIDNO:23) (SEQ ID NO: 25) (SEQ ID NO: 19)
ID1 | (SEQIDNO:23) | TINPKTGGTKYNAKFRG | (SEQIDNO: 19
(SEQ ID NO: 34)
IE2 | (SEQIDNO:23) (SEQ ID NQ: 24) (SEQ ID NO: 19}
hu-1 | (SEQIDNO:23) {SEQ ID NO: 24) (SEQ ID NO: 19)
1G9 | (SEQ ID NO: 23) (SEQ ID NO: 24) {SEQ ID NO: 19)
huGl | (SEQIDNO:23) | TSNPRTGGTKYNEKFRG | (SEQIDNO:19)
‘ (SEQ ID NO: 35) '
huA2 | (SEQIDNO:23) | TINPRTGGTKYKEKFRG | (SEQIDNO:19)
(SEQ ID NO: 36)
bhuA3 | (SEQ D NO:23) {SEG ID NO: 24) (SEQIDNO: 1%
huB3 | (SEQ ID NO: 23) (SEQ ID NO: 24) (SEQ ID NO: 19}
huD3 | (SEQID NO: 23) (SEQ ID NO: 24) (SEQ ID NO: 19)
huHSs | (SEQID NO: 23) (SEQ ID NO: 24) (SEQ ID NO; 19)
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hulié | (SEQ ID NO: 23) (SEQ ID NO: 24 (SEQ ID NO: 19)
1bs (SEQ ID NO: 23) TSNPRTGGTKYKEKFRG (SEQ ID NO: 19)
(SEQ ID NO: 41)
205 (SEQ ID NO: 23) (SEQIDNQO: 41) (SEQ ID NO: 19}
3D8 (SEQ ID NO: 23) (SEQ ID NO: 41) {(SEQ ID NO: 19}
*C1 GYAFTX,FLIE | TINPX,TGGTKYNXGKFRG | (SEQID NO: 19)
(SEQ IDNO: 30} (SEQ ID NO: 31)
*C2 (SEQ ID NO: 30) TXNPX,TGGTKY (SEQ ID NO: 19)
X 3GKFRG (SEQ D NO: 43
*C3 (SEQ 1D NO: 23) (SEQ IDNO: 41) (SEQ ID NO: 19
*C4 (SEQ IDNO: 23) (SEQ ID NQ: 413 {(SEQ ID NO; 19)
*C5 (SEQ IDNO: 30 (SEQ IDNO: 43) {SEQ ID NO: 1%
Taple 1B
Fab LCDRI LCDR2 LLCDR3
34A9 RASKSISKYLA AGSTLHS QOQUNEYPYT
(SEQ 1D NO: 20 (SEQ IDNO: 21) {SEQ IDNO: 22
1B1 (SEQ ID NO: 20} {SEQ ID NO: 213 (SEQ ID NO: 22)
iD2 (SEQ ID NO: 203 (SEQ IDNO: 21 {SEQ 1D NG: 22)
1E3 (SEQID NO: 20y (SEQ IDNO: 2D (SEQ ID NO: 22
2A6 {SEQ ID NO: 20y {(SEQ IDNQO: 21 (SEQ IDNO: 22)
2FET0 (SEQ ID NO: 20) AGSKLHS (SEQ D NO: 22)
(SEQID NQO: 2T
3A8R (SEQ ID NO: 20) AGSRLHS {SEQ ID NO: 22)
(SEQ ID NO: 28)
239 (SEQ ID NO: 20) AGSTLHS FOQHNEYPYT
(SEQIDNO: 21 (SEQ ID NO: 29
1A3 (SEQ ID NO: 203 {(SEQIDNO: 21} (SEQ IDNQ: 22)
282 {(SEQ ID NO: 20) (SEQIDNO: 21) {SEQ ID NO: 22}
ZAS (SEQID NO: 20) (SEQ D NO: 27) (SEQ 1D NO: 22)
282 {(SEQ ID NG: 20) (SEQ ID NO: 27) (SEQ ID NO: 29)
101 {SEQ 1D NO: 20) (SEQ ID NO: 21) (SEQ ID NO: 29)
1E2 {SEQ 1D NO: 20y (SEQID NO: 21 (SEQ D NO: 29
1GY (SEQ ID NO: 20 {SEQ IDNO:27) (SEQ ID NO: 29)
hu-~1 (SEQ ID NO: 20} (SEQ IDNG: 27} (SEQ IDNO: 29;
Gl | (SEQ ID NO: 20y (SEQ IDNO: 27} {SEQ D NO: 29}
huA2 {SEQ ID NO: 20) (SEQ IDNO:27) {SEQ [D NO: 29
huA3 RASKSISKYTA {(SEQ IDNO:27) {SEQ ID NO: 29}
(SEQ ID NO: 37
huB3 RASKSISKYSA {(SEQ IDNO: 27) {SEQ 1D NO: 29)
(SEQ ID NO: 38)
huD3 RASKSISKYAA {(SEQIDNO:27) (SEQ 1D NO: 29)
{SEQ ID NO: 39)
huils (SEQ ID NO: 20} (SEQ IDNO: 27y (SEQ 1D NO: 22)
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huH6 | (SEQ ID NO: 20) (SEQ 1D NO: 27) HQHNEYPYT
(SEQ ID NO: 40)
1D5 (SEQ ID NO: 39) (SEQ ID NO; 27) (SEQ ID NO: 22)
2G5 | (SEQID NO: 38) (SEQ ID NO: 27) (SEQ ID NO: 22)
3D8 (SEQ ID NO: 37) (SEQ ID NO- 27) (SEQ 1D NO: 22)
*C1 (SEQ ID NO: 20) AGSX,LHS X:OHNEYPYT
(SEQ ID NO: 32) (SEQ ID NO: 33)
*C2 | RASKSISKY XA (SEQ 1D NO: 32) (SEQ ID NO: 33)
(SEQ ID NO: 42)
*C3 (SEQ ID NO: 42} (SEQ ID NO: 27) (SEQ ID NO: 22)
*C4 (SEQ 1D NO: 42) (SEQ ID NO: 32) (SEQ ID NO: 33)
*C5 (SEQ ID NO: 42) (SEQ 1D NO: 32) (SEQ 1D NO: 33)

*Tables 1A and 1B, consensus sequences 1-3 (CI-C5), whereln X is N oor $; X5 is B, K,
orR; XsisBorA; XeisSor L Xy isNor K, Xads T, K, or Ry X5 is FLIL @ Xe is L T, 8,

orA.
Table 2A
Fab HCDR! HCDR2 HCDR3
3Dy GYAFTSFLIE TSNPRTGGTKYEREKFRG EFFDY
{SEQ ID NO: 233 {SEQ ID NQ: 41) (SEQ ID NO: 19)
1G9 (SEQ ID NO: 23y (SEQIDNQ: 24) (SEQ D NO: 19)
2G2 GRAFTSFLIE (SEQIDNO: 41} (SEQID NO: 19}
(SEQ 1D NO:103)
2ZAl GKAFTSFLIE (SEQ ID NO: 41) (SEQ ID NG: 19)
(SEQ ID NO: 104) '
4H2 GYRFTSFLIE (SEQ ID NO: 41) (SEQ ID NO: 19
(SEQ ID NO: 105)
4C2 GYAFRSFLIE (SEQ ID NO: 41) (SEQIDNO: 1)
(SEQ ID NO: 106)
4A11 {SEQ ID NO: 23) | TSNPRTRGTKYKEKFRG {SEQ ID NQ: 19)
{SEQIDNO: 108}
SAZ (SEQ ID NO: 23) | TSNPRTGRTKYKEKFRG (SEQ I NO: 19)
(SEQ ID NO: 109)
4A10 {SEQ ID NO: 23) | TSNPRTGGRKYKEKFRG (SEQ ID NO: 19)
(SEQIDNO: 11(0) '
183 {SEQ I NO: 23) | TSNPRTGGTEYKTKFRG (SEQ IBNO: 19)
(SEQIDNQ: 111
1F10 (SEQ ID NO: 23) | TSNPRTGGTKYKSKFRG (SEQ ID NO: 19)
(SEGQG IDNO: 112)
k113 (SEQ I NO: 23) | TSNPRTGGTKYKWKFRG {SEQ 1D NO: 1)
(SEQIDNO: 113)
ik4 {SEQ ID NO: 23} § TSNPRTGGTKYKEVFRG {SEQ ID NO: 19}
(SEQIDNO: 114}
4H6 (SEQ IDNO: 23) | TSNPRTGGTKYKEKFRR (SEQ 1D NO: 19)
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{SEGIDNO:115)
1G3 {(SEQ ID NOG: 23) (SEQ ID NQO: 41) EFFVY
' (SEQ IDNQ: 119)
1B5 (SEQ ID NO: 233 (SEQ ID NO: 4D (SEQ ID NO: 19y
122 (SEQ ID NO: 23} (SEQID NQ: 41) {(SEQ ID NO: 19)
L2.6 (SEQ 1D NQO: 23) (SEQ ID NO: 413 {(SEQ ID NO: 19)
7C8 (SEQ ID NO: 23) (SEQ ID NO: 41) {(SEQ ID NC: 19
6H4 (SEQ ID NO: 23 (SEQ ID NO: 413 (SEQ ID NO: 19)
THA (SEQ ID NO: 23) (SEQ IDNO:41) (SEQIDNO: 19
Combi-11 | (SEQ IDNO:23) | TSNPRTGRTKYKSKFRG (SEQ ID NO: 19}
(SEQIDNQO: 116)
4A16-3 (SEQ ID NO: 23) (SEQ D NO: 110) {(SEQ ID NQO: 19}
12.2-4 (SEQ ID NO: 23y (SEQIDNO: 110y {SEGQ ID NO: 19y
1K8 GYRFTSFLIE TSENPRTGRTKYKTKFRG (SEQ ID NO: 19)
{SEQ ID NO: 105) (SEQIDNO: 117)
iB7 GYRFTSFLIE (SEQ ID NG: 41) {(SEQID NO:119}
(SEQ ID NO: 105)
Coml1GY ; (SEQ ID NO: 23) (SEQ IDNO: 112) {SEQ [D NO: 19
Consensus | GX,XOFXGSFLIE TSNPRTX X KK YKX S FFFX0Y
6 (SEQ ID NO: 107) | X3FRY, (SEQ IDNO: 118y | (SEQ ID NO: 120)
5 Table 2B
¥ab LCDOR1 ' LCDR2 LCDR3
ins RASKSISKYTA AGSKLIS QOQHNEYPYT
(SEQ ID NO: 37) (SEQ IDNOQO: 27) (SEQ 1D NO: 223
1G9 (SEQ 1D NO: 20 (SEQ ID NO: 27) (SEQ [D NQO: 29
2032 (SEQ IDNO: 37) (SEQID NOG: 27 {(SEQ IDNO: 22}
ZA1 (SEQ IDNO:37) (SEQID NO: 27y (SEQ ID NO: 22
4H2 (SEQID NO: 37 (SEQ ID NO: 27) {(SEQ ID NO: 22)
4C2 {SEQ IDNO: 37 (SEQID NO: 27 {(SEQ IDNO: 22
4411 (SEQ IDNOG:37) (SEQ ID NO: 27) (SEQ ID NO: 22)
A2 (SEQ ID NO: 37) (SEQ ID NQ: 27) (SEQID NO:22)
4A10 (SEQ ID NO: 37) (SEQ IDNQ: 27) (SEQ ID NO: 22)
1E3 (SEQ ID NQ: 37 (SEQ D NO: 27) (SEQ ID NO: 22)
1¥10 (SEQ ID NO: 373 {SEQ ID NO: 27 (SEQ IDNO: 22)
b1 {SEQ ID NO: 37) {(SEQ ID NO: 27) {SEQ ID NO: 22y
1E4 (SEQ ID NO: 37) (SEQ ID NQO:. 27) {(SEQ ID NO: 22)
486 (SEQ ID NO: 37 (SEQID NO: 27 (SEQ IDNGO: 22)
1G3 (SEQ D NO: 37 (SEQIDNO: 2N (SEQIDNOQ: 22
iB5 (SEQ IDNO: 37) AGBKRHS (SEQ IDNO: 22)
(SEQ ID NO: 1213
L2.2 (SEQ ID NO: 37) AGSKLRS (SEQ ID NO: 22)
(SEQ ID NO: 122}
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L2.6 (SEQ ID NO: 37) AGSKLVS (SEQ ID NO: 22)
{(SEQ ID NO: 123)
7C8 (SEQ ID NO: 37) AGSKLYS (SEQ ID NO: 22)
(SEQ ID NO: 124) '
6H4 (SEQ ID NO: 37} AGSKLHW (SEQ ID NO: 22)
(SEQID NQO: 125)
TE4 (SEQ ID NO: 37) AGSKLOY (SEQ ID NO: 22)
(SEQ ID NO: 126)
Ceombi-11 (SEQ 1D NO: 37) AGSKRHW {(SEQ 1D NO: 22}
(SEQ ID NO: 127)
4AT0-3 (SEQ IDNO: 37) | (SEQ ID NO:125) (SEQ ID NO: 22)
L.2.2-4 (SEQ ID NO: 37| (SEQ ID NO: 122) (SEQ ID NO: 22)
1F8 (SEQ ID NO: 37) AGSKRYY (SEQ ID NO: 22)
(SEQ ID NO: 128)
187 (SEQ ID NO: 37) (SEQ ID NO:128) (SEQ IDNO: 223
Com1iGY | (SEQ 1D NO: 37} AGSKREY (SEQ 1D NO: 22)
(SEQ ID NO: 177}
Consensus RASKSISKYTA AGSKX ! ;Xlg Xi3 QQHNEYPYT
o (SEQ ID NO: 37 {SEQ ID NO: 125) (SEQ 1D NO: 22}

*Tables 2A and 2B, consensus sequence 6, wherein X, is Y, R, or K; X;is A, or R; X515
TorR:Xeis GorR; Xsis Gor Ry Xeis T, or Ry 3G s E, T, S, or Wi Xeis Kor V; Xpis G
or R XptsDorV; XpisLor Ry Xep is H, R, V, or Y; Xyzis S, W,or Y,

5 Even more preferred antibodies, or antigen-binding fragments, of the invention

comprise a LCDR !, LCDR2, LCDR3, HCDR 1, HCDR2, and HCDR3 comprising the

1G

15

20

amino acid sequences shown in SEQ ID NOs: 170, 171, 172,23, 173, and 19,

. respectively, or SEQ ID NOs: 170, 171, 172, 182, 173, and 19, respectively. Even more

preferred antibodies. or antigen-binding fragments, of the invention comprise a LCDRI,
LCDR2, LCDR3, HCDR !, HCDRZ, and HCDR3 comprising the amino acid sequences
shown in SEQ ID NOs: 37, 174, 22, 175, 176, and 120, respectively. Based upon
pharmacokinetic (e.g., see, Example 11) and pharmacodynamic (e.g., sec Examples 10
and 12) characteristics as well as the functional properties of exemplary anti-FPNT Mabs,
ot antigen-binding fragments thereof, (e.g., see, Examples 3 {epitope mapping). 4
(affinity), 5 (effect on ferritin concentration in cells in vitro), 6 (effect on binding of
mature hepeidin by cells engineered to express a FPNI1-GEP fusion in vifre), 7 and ¢
(effeet on hepcidin-induced internalization and degradation of FPN1 in vifro}, and 8
{effect on serum iron levels in vivo)), the most preferred Mabs, or antigen-binding
fragments thereof, of the present nvention are Mabs 4A10-3, 1.2.2-4, and Coml11GY, or

antigen-binding fragments thercof. The amino acid sequences encoding the heavy chams,
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the light chains, the heavy and fight chain variable regions, and the CDRs for Mabs 34A0,

1G9, 3D8, Combill, 4A10-3, 1.2.2-4, 1B7, 1F8, and Com11GY are indicated below in
Table 3(a) and Table 3(b) by reference to SEQ ID NOs,

5 Table 3(a)
Mab Heavy | HCVR | HC HC HC
Chain CDRI | CDR2 | CDR3
34A9 50 44 17 18 19
1GS% 51 45 23 24 19
B8 52 46 23 4] 19
Combill 156 130 23 116 19
4A10-3 152 134 23 110 19
L2.2-4 156 138 23 110 19
187 160 146 105 4] 119
1F8 164 142 105 117 19
ComitGY 179 178 23 112 19
Table 3(b)
Mab | Light | LCVR | LC LC LC
Chain CDRi | CDR2 CDR3
3449 53 47 20 21 22
1G9 54 48 20 27 29
3Ds 550 @ | & 57 R
Combi-11 151 132 37 127 22
4A410-3 154 136 37 125 22
12.2-4 158 140 37 122 22
iB7 162 148 37 128 22
1F8 166 144 37 128 22
Com11GY 181 180 37 177 22
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in some embodiments, the anti-FPN1 Mabs, or antigen-binding fragments thereof,

disclosed herein may be used in combination with one or more ESAs in order to provide
additional benefits with respect to increasing serum fron levels, increasing hematocrits,
increasing hemoglobin levels, reducing the need for transfusion, and/or improving the
5 functional status, productivity, and quality of life of anemic patients as compared fo the

administration of the ESA therapy alone. By the phrase “combination therapy” or “in
combination with™ it is meant an anti-FPN1 Mab, or antigen-binding fragment thereof, of
the present invention is administered separately, simultansously, or sequentially with
another agent intehded to increase serum iron levels, increase hematocrits, increase

10 hemoglobin levels, reducing the need for transfusions, and/or improving the functional
status, productivity, and quality of life of anemic patients as compared to the
administration of the anti-FPN1 Mab, or antigen-binding fragment thereof, alone.

In some embodiments, an anti-FPN Mab, or antigen-binding fragment thereof,
disclosed hersin may be administered in lien of ESA therapy in patients intolerant or

13 unresponsive to ESA therapy.

The phrase “erythropoiesis stimulating agent™ or “erythropoiesis stimulator”
means a compound that directly or indirectly causes activation of the erythropotetin
receptor, for example, by binding to and causing dimerization of the receptor or by
stimulating endogenous erythropoietin expression. ESAs include erythropoietin and

20 variants, analogs, or derivatives thereof that bind to and activate erythropoietin receptor;
antibodies that bind to erythropoietin receptor and activate the receptor; or peptides that
bind to and activate erythropoietin receptor; or small organic chemical compounds,
optionally less than about 1000 Daltons in molecular weight, that bind to and activate
erythropoietin receptor. ESAs include, but are not limited to, epoetin alfa, epoetin beta,

25 epoetin delta, epoetin omega, epoetin iota, epoetin zeta, and analogs thereof, pegylated
erythropoietin, carbamylated erythropoietin, mimetic peptides {including
EMPV/hematide), mimetic antibodies and HIF inhibitors (see U.S. Patent Publication No.
2005/0020487). Exemplary ESAs mclude erythropoietin, darbepoetin, erythropoietin
agonist variants, and peptides or antibodies that bind and activate erythropoietin receptor

30 including compounds reported in U.S. Patent Application Publication Nos. 2003/0215444
and 2006/0040858 as well as erythropoietin molecules or variants or anajogs thereof alse

known in the art. Erythropoietin includes, but is not limited to, a polypeptide comprising
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the amine acid sequence as set forth in SEQ ID NO: 88. The term “epoetin”, includes,

but is not limited to, epoetin alfa, epoetin beta, epoetin delte, epoetin omega, epoetin iota,
epoetin gamma, epoetin zeta, and the like. Additionally, an epoetin also includes any of
the aforementioned epoetins which are chemically modified, e.g., with one or more water-
sofuble polymers such as, e.g., polyethylene glycol (including PEG-EPO-beta).
Exemplary sequences, manufacture, purification and use of recombinant human
erythropoietin are described in a number of patent publications, including, but not limited
to, U.S. Patent Nos. 4,703,008 and 4,667,016, Exemplary sequences, manufacture,
purification and use of darbepoetin and other erythropoietin analogs are described m 2
number of patent publications, inchuding Strickland et al,, 91/05867, and PCT
International Patent Application Publications Nos. WO 95/05465, WO 00/24893, and
WO 01/81405. Derivatives of naturally occurring or analog polypeptides include those
which have been chemically modified, for example, fo attach water soluble polymers
{e.g., pegylated), radionuclides, or other diagnostic or targeting or therapeutic moieties.

The term "erythropoietic activity" means activity to stimulate erythropoiesis as
demonstrated in an in vivo assay, for example, the exhypoxic, polycythemic mouse assay
{see, e.g., Cotes and Bangham, Nature, 191:1065 (1961}).

The term “epitope” refers to that portion of any molecule capable of being
recognized by and bound by an antibody at one or more of the antibody’s antigen-binding
regions. Epitopes often consist of a chemically active surface grouping of molecules such
as amino acids or sugar side chains, and have specific three dimensional structural
characteristics as well as specific charge characteristics. The human FPN1 epitopes
disclosed herein are presented in the context of the primary amino acid structure of FPN1
(SEQ ID NOQ: 1}. However, some of the epitopes may be discontinuous rather than
comtinuous as the amino acid residues, rather than being in continuous pepiide linkage,
may be in spatial proximity to each other as a consequence of the tertiary or quaternary
structure of PN and their resultant presentation on the surface of this molecule.
Preferably, an anti-FPN1 Mab, or antigen-binding fragment thereof, of the present
invention binds human FPN1 consisting of the amine acid sequence shown in SEQ 1D
NQ:1 at an epitope comprising or consisting essentially of or consisting of an amino acid
or amino acids localized to the amino acid sequence as shown in SEQ ID NO: 9. More

preferably, an anti-FPN1 Mab, or antigen-binding fragment thereof, of the present
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invention binds human FPN1 consisting of the amino acid sequence shown in SEQ 1D

NO:1 at an epitope comprising or consisting essentially of or consisting of an amino acid
or amino acids localized to an amino acid sequence selected from the group consisting of
SEQ ID NOs: 12, 13, 14, 15, 16, and 95. Even more preferably, an anti-FPN1 Mab, or
antigen-binding fragment thereof, of the present invention binds human FPNT consisting
of the amino acid sequence shown in SEQ ID NO: 1 at an epitope comprising or
consisting essentially of or consisting of an amino acid or amino acids localized to an
ami;io acid sequence selected from the group consisting of SEQ 1D NOs: 12, 13, 14, 15,
16, and 93 but does not bind one or more peptides selected from the group consisting of
SEQ ID NOS: 98, 183-214.

Antibodies of the present mvention also bind Cynomolgus monkey FPN1 (SEQ
ID NQO: 3), facilitating obligatory pre-clinical safety and efficacy therapeutic drug
development studies in one or more primate models.

The phrase “human ferroportin 1™ or, alternatively, “human FPN1” refers to an
iron transporting protein expressed in humans that bas the amino acid sequence as shown
in SEQ ID NO: 1, as well as to variants which retain the ability te expart cellular iron in
response to interaction with mature human hepeidin.

Preferably, an anti-FPN1 Mab, or antigen-binding {ragment thereof, of the present
invention comprises:

1) alight chain variable region and a heavy chain variable region as shown
in SEQ ID NO: 136 and SEQ 1D NO: 134, respectively;

2) alight chain variable region and a heavy chain variable region as shown in
SEQ D NO: 180 and SEQ ID NO: 178, respectively; or

3} a light chain variable region and a heavy chain variable region as shown in
SEQ 1D NO: 140 and SEQ ID NO: 138, respectively. Even more preferably, an anti-
FPNI Mab, or antigen-binding fragment thereof, of the present invention comprises:

1) alight chain and a heavy chain as shown in SEQ ID NO: 154 and 5EQ 1D
NQ: 152, respectively;

2) alight chain and & heavy chain as shown in SEQ ID NO: 181 and SEQ 1D
NQ: 179, respectively; or
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3) a light chain and a heavy chain as shown in SEQ 1D NO: 158 and SEQ ID

NO: 156, respectively. Even more preferably, the monoctonal antibody or antigen
binding fragment of the invention comprises:

1) two light chain polypeptides and two heavy chain polypeptides, and
wherein each of the light chain polypeptides have the amino acid sequence as shown 1n
SEQ ID NO: 154 and each of the heavy chain polypeptides have the amino acid sequence
as shown in SEQ ID NO: 152;

2} two light chain polypeptides and two heavy chiain polypeptides, and
wherein each of the light chain polypeptides have the amino acid sequence as shown in
SEQ ID NO: 181 and each of the heavy chain polypeptides have the amino acid sequence
as shown in SEQ ID NO: 179; or

3} two light chain polypeptides and two heavy chain polypeptides, and
wherein each of the light chain polypeptides have the amino acid sequence as shown in
SEQ ID NO: 158 and each of the heavy chain polypeptides have the amino acid sequence
as shown in SEQ ID NQ: 156. Even more preferably, the monoclonal antibody or
antigen binding fragment of the invention binds human ferroportin 1 with a Kp less than
about 10 nM as determined by surface plasmon resonance at 25 “C. Even more
preferably, the monoclonal antibody or antigen binding fragment of the iavention
comprises a Fab, wherein the Fab binds human ferroportin 1 with a Kp less than about
100 nM as determined by surface plasmon rescuance at 37 °C. Even more preferably, the

Fab has a dissociation rate (keg) between about 7.5 x 107 s!

and about 9 x 107 s as
determined by SPR at 37 °C for haman ferroportin 1. Even more preferably, the Fab
binds human ferroportin 1 with a Kp of between about 100 nM to about 1 nM. Even
more preferably, the Fab binds human ferroportin | with a Kp of between about 10 aM
to about .5 nM. Even more preferably, the monoclonal antibody or antigen-binding
fragment has an 1Cso between about 100 nM and about | nM in an in viiro assay of
hepeidin-25 bicactivity. Even more preferably, the monoclonal antibody or antigen-
binding fragment thereof has an 1Csy between about 100-0M and about 10 nM in an in
vitro assay of hepecidin-25 bioactivity. Even more preferably, the hepeidin-25 bioactivity
is ferroportin 1 internalization and/or degradation. Even more preferably, the menocional
antibody or antigen-binding fragment thereof has an 1Cs between about 100 nM and |

about I nM in an in vivo assay of hepcidin-25 bioactivity. Even more preferably, the in
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vivo assay of hepcidin-25 bioactivity measures an IL-6-induced decrease in serum iron

levels in a primate. Most preferably, the anti-FPN1 Mabs, or antigen-binding fragments
tnereof, do not bind one or more peptides selected fron: the group consisting of SEQ D
NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention are characterized by binding human FPN1 consisting of
the amino acid sequence shown in SEQ ID NO:1 at an epitope comprising or consisting
essentially of or consisting of an amine acid or amino acids localized to an amino acid
sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a Kp Tess than about 100 nM, less than about 75 nM, less than about 50 nM, less
than about 25 nM, or less than about 10 nM as determined by SPR, preferably, at 25 °C
for Mabs and 37 °C for Fabs. Preferably, the anti-FPNT Mabs, or antigen-binding

fragments thereof, do not bind one or more peptides selected from the group consisting of

- SEQID NOS: 9%, 183-214,

T particular embodiments, the anti-FPN1 Mabs; or antigen-binding fragments
thereof, of the present invention are chatacterized by binding human FPNI consisting of
the amino acid sequence shown in SEQ ID NO:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amino acid
sequence selected from the group consisting of SEQ TD N@s: 12,13, 14, 15, 16, and 95
with a K between about 100 nM to about .5 nM, preferably, between about 100 nM 1o
about .3 nV, more preferably, between about 75 nM to about 5 nM, even mote
preferably, between about 50 nM to about 10 nM, even more preferably, between about
13 nM to about 10 nM, even more preferably, between about 10 M o about .3 aM, even
more preferably, between about 5 nM to about .5 nM, even more preferably, between
about 5 nM to about .7 nM, even more preferably, between about 3 nM te about .7 nM, or
most preferably, from about 3 nM to about 1 nM, as determined by SPR, preferably, at 25
°C for Mabs and 37 °C for Fabs. Preferably, the anti-FPN1 Mabs, or antigen-binding
fragments thereof, do not bind one or more peptides selected from the group consisting of
SEQ IDNOS: 98, 183-214. _

In particular embodiments, the anti-FPNI Mabs, or antigen-binding fragments

thereof, of the present invention are characterized by binding human FPN1 consisting of
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the amino acid sequence shown i SEQ D NO:1 at an epitope comprising or consisting

essentially of or consisting of an amino acid or amino acids localized to an amino acid
sequence selected from the group consisting of SEQ 1D NOs: 12, 13, 14, 15, 16, and 95
with a dissociation rate (ko) for human ferroportin 1 between about 7.5 x 167 s and
about 1 x 10 s, preferably between about 2.5 x 107 s and about 1 x 107 57, more
preferably between about 1 x 107 s and about 1 x 107 s and even more preferably
between about 5% 107 s and about 1 x 10 s"i, as determined by SPR, preferably, at 25
°C for Mabs and 37 °C for Fabs. Preferably, the anti-FPN! Mabs, or antigen-binding
fragments thereof, do not bind one or more peptides gelected from the group consisting of
SEQ ID NOS: 98, 183-214.

in particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention are characterized by bindmg human FPN1 consisting of
the amino acid sequence shown in SEQ ID NQ:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amino acid
sequence selected from the group consisting of SEQ 1D NOs: 12, 13, 14, 15, 16, and 95
with a Kp less than about 100 nM, less than about 75 nM, less than about 50 nM, less
than about 25 nM, or less than about 10 nM and a dissociation rate {k,z) for human
ferroportin 1 between about 7.5 x 107 s and about 1 x 10™ 8™, preferably between about
2.5 %107 5" and about 1 x 10 ™', more preferably between about 1 x 107~ 5™ and about 1
x 10 57, and even more preferably between about 5 x 10™ s and about 1 x 107 57, as
determined by SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs. Preferably, the
anti-FPN 1 Mabs, or antigen-binding fragments thereof, do not bind one or more peptides
selected from the group consisting of SEQ 1D NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention are characterized by binding human FPN1 consisting of
the amino acid sequence shown in SEQ ID NOG:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amine acid
sequence s¢lected from the group counsisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a Kp between about 100 nM to about .5 nM, preferably, between about 106 nM to
about 1 nM, more preferably, between about 75 nM to about 5 nM, even more preferably,

between about 50 nM to about 10 nM, even more preferably, between about 15 nM to
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about 10 1M, even more preferably, between about 10 nM to about .5 nM, even more

preferably, between about 5 nM to about .5 nM, even more preferably, between about 5
oM to about .7 nM, even more preferably, between about 3 nM to about .7 nM, or most
preferably, from about 3 nM to about 1 nM, and a dissociation rate (ko) for human
ferroportin | between about 7.5 x 107 5" and about 1 x 107 s, preferably between about
2.5 x 107 5" and about 1 x 107 57, more preferably between about 1 x 107 s and about 1
x 10% s, and even more preferably between about 5 X 10* s and about 1 x 107 57, as
determined by SPR, preferably, at 25 ¢ for Mabs and 37 °C for Fabs. Preferably, the
anti-FPN | Mabs, or antigen-binding fragments thereof, do not bind one or more peptides
selected from the group consisting of SEQ 1D NOS: 98, 183-214,

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present nvention comprise a LCDR1, LCDR2, LCDR3, HCDRI, BCDR2,
and HCDR3 comprising the amino acid sequence shown in SEQ ID NOs: 37, 129, 22,
107, 118, and 120, respectively, and bind human FPN1 consisting of the amino acid
sequence shown in SEQ ID NO:1 at an epitope comprising or consisting essentially of or
consisting of an amino acid or amine acids localized to an amino acid sequence selected
from the group consisting of SEQ ID NOs: 12, 13, 14, 135, 16, and 95 with a K, fess than
about 100 nM, less than about 75 oM, less than about 50 nM, less than about 25 oM, or
less than about 10 nM as determined by SPR, preferably, at 25 °C for Mabs and 37 °C for
Fabs. Preferably, the anti-FPN{ Mabs, or antigen-binding fragments thereof, do not bind
one or more peptides selected from the group consisting of SEQ 1D NOS: 98, 183-214.

In some embodiments, the anti-FPN] Mabs, or antigen-binding fragments thereof,
of the present imvention comprise a LCDR1, LCDRZ, LCDR3, HCDRI, HCDR2Z, and
HCDR3 comprisin'g the amino acid sequence shown in SEQ ID NOs: 37, 129, 22, 107,
118, and 120, respectively, and bind human FPN1 consisting of the amino acid sequence
shown in SEQ ID NQ:1 at an epitope comprising or consisting essentially of or consisting
of an amino acid or amino acids localized o an amino acid sequence selected from the
group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 with a Kp between about 100
nM to about .5 nM, preferably, between about 100 nM to about 1 nM, more preferably,
between about 75 oM fo about 5 nM, even more preferably, between about 50 nM to

about 10 nM, even more preferably, between about 15 nM 1o about 10 oM, even more
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preferably, between about 10 nM to about .5 nM, even more preferably, between about 5

8M to about .5 nM, even more preferably, between about 5 nM to about |7 nM, even more
preferably, between about 3 n1M to about .7 nM, or most preferably, from about 3 nM to
about | nM as determined by SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs.
Preferably, the anti-FPN1 Mabs, or antigen-binding fragments thereof, do not bind one or
more peptides selected from the group consisting of SEQ ID NOS: 98, 183-214.

T other embodiments, the present invention provides Mabs, or antigen-binding
fragments thereof, comprising a LCDR1, LCDR2, LCDR3, HCDR, HCDR2Z, and
HCDR3 comprising the amino acid sequence shown in SEQ 1D NOs: 37, 129, 22, 107,
118, and 120, respectively, that bind human FPN1 consisting of the amino acid sequence
shown m SEQ ID NQ:1 at an epitope comprising or consisting essentialty of or consisting
of an amino acid or amino acids localized to an amino acid sequence selected from the
group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 with a dissociation rate (Keg)
for human ferroportin 1 between about 7.5 x 107 5" and about 1 x 107 ¢, preferably
between about 2.5 x 107 57 and about 1 x 10™ &', more preferably between about 1 x 16
s and about 1 x 10 s, and even more preferably between about 5 x 10 s and about |
x 107 571, as determined by SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs,
Preferably, the anti-FPN1 Mabs, or antigen-binding fragments thereof, do not bind one or
more pepsides selected from the group consisting of SEQ TD NOS: 98, 183-214.

In particular embodiments, the anti-FPNT Mabs, or antigen-binding {ragments
thereof, of the present invention comprise a LCDRI, LCDR2, LCDR3, HCDR, HCDR2,
and HCDR3 comprising the amino acid sequence shown in SEQ ID NOs: 37, 129, 22,
107, 118, and 120, respectively, and bind human FPN1 consisting of the amino acid
sequence shown in SEQ ID NO:1 at an epitope comprising or consisting essentially of or
consisting of an amino acid or amino acids localized to an amino acid sequence selected
from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 with a Kp less thap
about 100 oM, less than about 75 aM, less than about 56 nM, less than about 25 nM, or
less than about 10 nM and a dissociation rate (ko) for human ferroportin | between about
7.5 x 107 57 and about 1 x 107 ¢, preferably between about 2.5 x 107 s and about 1 x

10 5!, more preferably between about 1 x 107 s' and about 1 x 107 ¢, and even more

preferably between about 5 x 10 s and about 1 x 10 s, as determined by SPR,
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preferably, at 25 °C for Mabs and 37 °C for Fabs, Preferably, the anti-FPN1 Mabs, or

antigen-binding fragments thereof, do not bind one or more peptides selected from the
group consisting of SEQ 1D NOS: 98, 183-214.

In some embodiments, the anti-FPN1 Mabs, or antigen-binding fragments thereof,
of the present invention comprise a LCOR{, LCDR2, LCDR3, HCDR1, HCDR2, and
HCDR3 comprising the amino acid sequence shown in SEQ ID NOs: 37, 129, 22, 107,
118, and 120, respectively, and bind human FPN! consisting of the amino acid sequence
shown in SEQ [D NO:1 at an epitope comprising or consisting essentially of or consisting
of an amino acid or amino acids localized to an amino acid sequence selected from the
group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 with a Kp batween about 100
nM to about .5 nM, preferably, between about 100 nM to about 1 nM, more preferabiy,
between about 75 nM to about 5 nM, even more preferably, between about 50 nM to
about 10 1M, even more preferably, between about 15 nM 1o about 10 nM, even more
preferably, between about 10 nM 1o about .5 1M, even more preferably, between about 5
nM to aboul .5 nM, even more preferably, b.etweeﬂ about 5 nM to about .7 1M, even mote
preferably, between about 3 nM to about .7 nM, or most preferably, from about 3 nM to
about 1 oM and a dissociation rate (k) for human ferroportin 1 between about 7.5 x 107
s” and about | x 107" 7', preferably between about 2.5 x 107 s and about 1 x 16757,
more preferably between about I x 107 s and about 1 x 10™ s, and even more
preferably between about 5 x 10“ 5" and about 1 x 10 5, as determined by SPR.
preferably, at 25 °C for Mabs and 37 °C for Fabs. Preferably, the anti-FPN1 Mabs, or
antigen-binding fragments thereof, do not bind one or more peptides selected from the
group consisting of SEQ ID NOS: 98, 183-214.

The term “inhibit” means the ability to antagonize, prohibit, prevent, restrain,
slow, disrapt, eliminate, stop, reduce, or reverse the biological effects of FPN1 and/or
bioactivity of mature hepeidin including, but not limited to, a mature human hepcidin
bicactivity as measured herein in Examples 5-11, 13, or 14, for example.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding [ragments
thereof, of the present invention arc characterized by having an 1Csy between about 250
oM and about 25 nM , preferably between 100 nM and about 25 nM, or more preferably

between 50 nM and about 25 nM in an in vive assay of hepcidin-25 bioactivity.
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Preferably, the in vivo assay measures an IL-6-induced decrease in serum iron levels.

Additionally, or alternatively, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention are characterized by having an ICs between about 100
nM and about 1 nM, preferably, between about 75 nM and about 1 nM, more preferably,
batween about 50 nM and about | nM, even more preferably, between about 25 nM and
about | nM in an in vitre assay of hepeidin-25 bioactivity. Preferably, the in vifro assay
of hepcidin-25 bioactivity assay measures hepcidin-induced internalization and/or
degradation of ferroportin 1. Even more preferably, the anti-FPN1 Mabs, or antigen-
binding fragments thereof, do not bind one or more peptides selected from the group
consisting of SEQ ID NOS: 98, 183-214.

In particular embodiments, the anti-FPNT Mabs, or antigen-binding fragments
thereof, of the present invention are characterized by binding human FPNT consisting of
the amino acid sequence shown in SEQ ID NO:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amino acid
sequence selected from the group consisting of SEQ 1D NOs: 12, 13, 14, 15, 16, and 95
with a Kp less than about 100 nM, less than about 75 nM, less than about 50 n, less
than about 23 nM, or less than about 10 nM as determined by SPR, preferably, at 25 °C
for Mabs and 37 °C for Fabs and an 1Cs between about 250 nM and about 25 nM |
preferably between 100 nM and about 25 nM, or more preferably between 50 nM and
about 25 nM in an in vive assay of hepeidin-25 bioactivity, Preferably, the in vivo assay
measures an [L-6-induced decrease in serum iron levels. Even more preferably, the anti-
FPN1 Mabs, or antigen-binding fragments thereof, do not bind one or more peptides
selected from the group consisting of SEQ ID NOS: 98, 183-214.

In particular embodiments, the anti-FPNI Mabs, or antigen-binding fragments
thereof, of the present invention are characterized by binding human FPN1 consisting of
the amino acid sequence shown in SEQ ID NO:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amino acid
sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a Kp between about 100 nM to about .5 nM, preferably, between about 100 nM to
about 1 1M, more preferably, between about 75 nM to about 5 nM, even more preferably,

between about 50 oM to about 10 nM, even more preferably, between about 15 aM 1o
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about 10 nM, even more preferably, between about 10 nM to about .5 uM, even more

preferably, between about 5 nM to about .5 nM, even more preferably, between about 5
nM 1o about .7 nM, even more preferably, between about 3 nM to about .7 oM, or most
preferably, from about 3 1M to about | nM, as determined by SPR, preferably, at 25 °C
for Mabs and 37 °C for Fabs and further characterized by having an ICs; between about
250 1M and about 25 nM , preferably between 100 nM and about 25 nM, or more
preferably between 50 nM and about 25 nM in an in vivo assay of hepcidin-25 bioactivity.
Preferably, the in vivo assay measures an IL-6-induced decrease in serum fron levels.
Even more preferably, the anti-FPN1 Mabs, or antigen-binding fragment, do not bind one
or more peptides selected from the group consisting of SEQ ID NOS: 98, 183-214.

In particular embodiments, the ant-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention are characterized by binding human FPNI consisting of
the amino acid sequence shown in SEQ 1D NO:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amino acid
sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a Kp between about 100 nM to about .5 nM, preferably, between about 100 nM to
about | nM, more preferably, between about 75 nM to about 5 nM, even more preferably,
between about 30 nM o abow 10 nM, even more preferably, between about 15 nM to
about 10 nM, even more preferably, between about 10 nM to abour .5 nM, even more
preferably, between about 5 nM to about .5 nM, even more preferably, between about 5
nM to about .7 nM, even more preferably, between about 3 oM to about .7 nM, or most
preferably, from about 3 nM to about 1 nM, as deterrined by SPR, preferably, at 25 °C
for Mabs and 37 °C for Fabs, have a dissociation rate (e} for human ferroportin 1
betweer: about 7.5 x 107 s and about 1 x 10™ s, preferably between about 2.5 x 107 5

and about 1 x 10 s‘j, more preferably between about 1 x 107 st and about 1 x 1077,

-and even more preferably between about 5 % 10" 57 and about 1 x 107 s, as determined

by SPR, pre‘feraﬁly, at 25 °C for Mabs and 37 °C for Fabs and are further characterized by
having an ICsy between about 250 nM and about 25 nM , preferably between 100 oM and
about 25 nM, or more preferably between 50 nM and abowt 235 oM in an in vivo assay of

hepeidin-25 bioactivity. Preferably, the in vive assay measures an IL-6-induced decrcase

in serum iron Ievels, Even more preferably, the anti-FPNI Mabs, or antigen-binding
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fragments thereof, do not bind one or more peptides selected from the group consisting of

SEQ ID NOS: 98, 183-214,

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention comprise a LCDRI, LCDR2, LCDR3, HCDR1, HCDRZ,
and HCDR3 comprising the amino acid sequence shown in SEQ 1D NOs: 37, 129, 22,
107, 118, and 126, respectively, and bind human FPN1 consisting of the amino acid
sequence shown in SEQ ID NO:1 at an epitope comprising or consisting essentially of or
consisting of an amino acid or amino acids localized to an amino acid sequence selected
from the group consisting of SEQ 1D NOs: 12, 13, 14, 15, 16, and 95 with a Kp less than
about 100 1M, less than about 75 1M, less than about 50 nM, less than about 25 nM, or
less than about 10 nM as desermined by SPR, preferably, at 25 °C for Mabs and 37 °C for
Fabs and a dissociation rate (kug) for human ferroportin | between about 7.5 x 107 s and
about 1 x 107 57, preferably between about 2.5 x 107 g and about 1 x 167 5™, more
preferably between about 1 x 107 s and about 1 x 10 57, and even more preferably
between about 5 x 107 s and about 1 x 107 s, as determined by SPR, preferably, at 25
o for Mabs and 37 °C for Fabs and are further characterized by having an ICs between
about 230 nM and about 25 nM , preferably between 100 nM and about 25 nM, or more
preferably betwesn 50 nM and about 25 nM in an in vive assay of hepcidin-25 bioactivity.
Preferably, the in vivo assay measures an IL-6-induced decrease in serum iron levels.
Even 1ﬁore preferably, the anti-FPN [ Mabs, or antigen-binding fragments thereof, do not
bind one or more peptides selected from the group consisting of SEQ ID NOS: 98, 183-
214.

In some embodiments, the anti-FPN1 Mabs, or antigen-binding fragments thereof,
of the present invention comprise a LCDR1, LCDR2, LCDR3, HCDRI, ITCDR2, and
HCDR3 comprising the amino acid sequence shown in SEQ 1D NOs: 37, 129,.22, 107,
118, and 120, respectively, and bind human FPN1 consisting of the amino acid sequence
shown in SEQ 1D NO:1 at an epitope comprising or consisting essentially of or consisting
of an amino acid or amino acids localized to an amino acid sequence selected from the
group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 with a K between about 100
oM to about .5 1M, preferably, between about 100 oM to about 1 1M, more preferably,

between about 75 nM to about 5 nM, even more preferably, between about 56 oM 1o
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about 10 nM, even more preferably, between about 15 nM to about 10 nM, even more

preferably, between about 10 nM to about .5 nM, even more preferably, between about 5
nM to about .5 nM, even more preferably, between about 5 nM to about .7 nM, even more
preferably, between about 3 nM to about .7 nM, or most preferably, from about 3 nM to
about 1 nM, as determined by SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs and
a dissociation rate (k,¢) for human ferroportin | between about 7.5 x 107 5™ and about 1 x
107* 5", preferably between about 2.5 x 107 s and about | x 10~ s™", more preferably
between about 1 x 107 s7 and about 1 x 107 5™, and even more preferably between about
5x 10 s and about 1 x 107 s’l, as determined by SPR, preferably, at 25 °C for Mabs and
37 °C for Fabs and are further characterized by having an ¥Csy between about 250 nM and
about 25 nM , preferably between 100 nM and about 25 nM, or more preferably between
30 nM and about 25 nM in an in vive assay of hepcidin-23 bivactivity. Preferably, the in
vivo assay measures an [L-6-induced decrease in serum iron levels. Even more preferably,
the anti-FPN1 Mabs, or antigen-binding fragments thereof, do not bind one or more
peptides selected from the group consisting of SEQ ID NOS: 98, 183-214.

In some embodiments of the present invention, the anti-FPN1 Mabs, or antigen-
binding fragments thereof, are characterized by binding human FPN1 consisting of the
amino acid sequence shown in SEQ ID NO:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amine acid
sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a Kp; less than about 75 nM, less than about 50 nM, less than about 25 nM, or less
fhan about 10 nM as determined by SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs
and have an ICso between about 250 1M and about 25 M , preferably between 100 oM
and about 25 nM, or more preferably between 50 nM and about 25 nM in an in vivo assay
of hepcidin-25 bioactivity and are further characterized by having an ICsp between about
100 nM and about 1 nM, preferably, between about 75 oM and about I M, more
preferably, between about 50 nM and about 1 5M, even mote preferably, between about
25 nM and about 1 nM in an i vitre agsay of hepeidin-25 bioactivity. Preferably, the in
vivo assay measures an [L-6-induced decrease in serum iron levels. Preferably, the in
vitro assay of hepcidin-25 bioactivity assay measures hepeidin-induced mtemalization

and/or degradation of ferroportin 1. Even more preferably. the anti-FPN1 Mabs, or
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antigen-binding fragments thereof, do not bind one or more peptides sclected from the

group consisting of SEQ ID NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention are characterized by binding human FPN1 consisting of
the amino acid sequence shown in SEQ ID NO:! at an epitope comprising or consisting
essentially of or consisting of an amino acid or amine acids localized to an amino acid
sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a Kpy between about 100 nM to about .5 nM, preferably, between abowt 100 nM 10
about 1 oM, more preferably, between about 75 nM to about 5 nM, even more preferably,
between about 50 nM to about 10 nM, even more preferably, between about 15 nM 1o
about 10 nM, even more preferably, between about 10 oM to about .5 nM, even more
preferably, between about 5 nM to about .5 nM, even more preferably, between about 5
nM to about .7 oM, even more preferably, between about 3 nM to about .7 aM, or most
preferably, from about 3 nM to about 1 nM, as determined by SPR, preferably, at 25 °C
for Mabs and 37 °C for Fabs and have an ICso between about 250 nM and about 25 nM.,
preferably, between 100 nM and about 25 nM, or more preferably, between 50 nM and
about 25 nM in an in vivo assay of hepeidin-25 bioactivity and are further characterized
by having an ICs; between about 100 nM and about 1 nM, preferably, between about 75
M and about 1 nM, more preferably, between about 50 nM and about 1 nM, even more
preferably, between about 25 nM and about | nM in an i vitro assay of hepeidin-25
bioactivity. Preferably, the in vivo assay measures an IL-6-induced decrease in serum iron
levels. Preferably, the in vitro assay of hepeidin-25 bioactivity assay measures hepcidin-
induced internalization and/or degradation of ferroportin 1. Even more preferably, the
anti-FPN 1 Mabs, or antigen-binding fragments thereof, do not bind cne or more peptides
selected from the group consisting of SEQ ID NOS: 98, 183-214.

In some embodiments, the present invention provides Mabs, or antigen-binding
fragments thereof, which bind human FPNI consisting of the amino acid sequence shown
in SEQ D NO: t at an epitope comprising or consisting essentially of or consisting of an
amino acid or amino acids localized to an amino acid sequence seiected from the group
consisting of SEQ ID NQOs: 12, 13, 14, 13, 16, and 95 and 1) a Kp between about 100 nM

to about .5 nM, preferably, between about 100 0M to about-1 nM, more preferably,
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between about 75 nM to about 5 nM, even more preferably, between about 50 nM to

about 10 nM, even more preferably, between about 15 oM to about 10 nM, even more
preferably, between about 10 nM to about .5 nM, even more preferably, between about 5
1M to about .5 nM, even more preferably, between about 5 nM to about .7 nM, even more
preferably, between about 3 nM to about .7 aM, or most preferably, from about 3 nM to
about 1 nM, as determined by SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs, 2)
an ICse between about 250 nM and about 25 nM , preferably between 100 nM and about
25 nM, or more preferably between 50 nM and about 25 nM in an in vivo assay of
hepeidin-25 bioactivity, 3) an 1Cso between about 100 oM and about | nM, preferably,
between about 75 1M and about 1 nM, more preferably, between about 50 nM and about
| nM, even more preferably, between about 25 nM and about 1 1M in an in vire assay of
hepeidin-25 bioactivity, and 4) a dissociation rate (ker) for uman ferroportin | between
about 7.5 x 107 57 and about t x 107 s, preferably between about 2.5 x 107 s and
about 1 x 107 s‘l, more preferably between about 1 x 107 5" and about 1 x 107 s , and
even more preferably between about 5 x 10757 and about 1 x 107 577, as determined by
SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs. Preferably, the i# vivo assay
measures an IL-6-induced decrease in serum ron levels. Preferably, the in vitro assay of
hepeidin-25 bioactivity assay measures hepeidin-induced internalization and/or
degradation of ferroportin 1. Even more preferably, the anti-FPN1 Mabs, or antigen-
binding fragments thersof, do not bind one or more peptides selected from the group
consisting of SEQ ID NOS: 9§, 183-214,

In particular embodiments, the anti-FPNT Mabs, or antigen-binding fragments
thereaf, of the present invention comprise a LCDR1, LCDRZ, LCDR3, HCDR1, HCDRZ,
and HCDR3 comprising the amino acid sequence shown in SEQ ID NOs: 37, 129, 22,
107, 118, and 120, respectively, and are characterized by having an 1Cs; between about

250 nM and about 25 nM , preferably between 100 oM and about 25 nM, or more

. preferably between 50 nM and about 25 nM in an in vive assay of hepeidin-25 bicactivity.

Preferably, the in vivo assay measures an IL-6-induced decrease in serum iron levels.
Eiven more preferably, the anti-FPN] Mabs, or antigen-binding fragments thereof, do not
bind one or more peptides selected from the group consisting of SEQ 1D NOS: 98, 183-
214,
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In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments

thereof, of the present invention comprise a LCDR1, LCDR2, LCDR3, HCDR1, HCDR2,
and HCDR3 comprising the amino acid sequence shown in SEQ 1D NOs: 37, 129, 22,
107, 118, and 120, respectively, and are characterized by having an ICsq between about
250 M and about 25 nM , preferably between 100 nM and about 25 nM, or more
preferably between 50 nM and about 25 nM in an in vive assay of hepcidin-25 bioactivity
and an ¥Csq between about 100 nM and about 1 nM, preferably, between about 75 nM and
about 1 nM, more preferably, between about 50 nM and about 1 nM, even more
preferably, between about 25 nM and about 1 nM in an in vitro assay of hepcidin-25
bioactivity. Preferably, the in vivo assay measures an IL-6-induced decrease in serum
iron levels. Preferably, the in vifro assay of hepcidin-25 bioactivity assay measures
hepcidim-induced internalization and/or degradation of ferroportin 1. Even more
preferably, the anti-FPN1 Mabs, or antigen-binding fragments thereof, do not bind one or
more peptides selected from the group consisting of SEQ ID NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention comprise a LCDR1, LCDR2, LCDR3, HCDR1, HCDR2,
and HCDR3 comprising the amino acid sequence shown in SEQ ID NOs: 37, 129, 22,
107, 118, and 120, respectively, and bind human FPN1 consisting of the aminc acid
sequence shown in SEQ ID NO:1 at an epitope comprising or consisting essentially of or
consisting of an amino acid or amino acids localized to an amino acid sequence selected
from the group consisting of SEQ D NOs: 12, 13, 14, 15, 16, and 95 with a Kp less than
about 100 nM, less than about 75 nM, less than about 50 nM, less than about 25 nM, or
less than about 10 nM as determined by SPR, preferably, at 25 °C for Mabs and 37 °C for
Fabs and an ICso between about 250 nM and about 25 oM |, preferably between 100 nM
and about 25 aM, or more preferably between 50 nM and about 25 nM in an in vive assay
of hepcidin-25 bioactivity. Preferably, the in vivo assay measures an IL-6-induced
decrease in serum iron levels. Even more preferably, the anti-FPN1 Mabs, or antigen-
binding fragments thereof, do not bind one or more peptides selected from the group
consisting of SEQ TD NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention comprise a LCDRI, LCDR2, LCDR3, HUDR Y, HCDR2,
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“and HCDR3 comprising the amino acid sequence shown in SEQ 1D NOs: 37, 129, 22,

107, 118, and 120, respectively, and bind human FPN! consisting of the amino acid
sequence shown in SEQ ID NO:1 atan epitope comprising or consisting essentially of or
consisting of an amino acid or amino acids localized to an amino acid sequence selected
from the group consisting of SEQ 1D NOs: 12, 13, 14, 15, 16, and 95 with a Kp between
aboat 100 oM to about .5 nM, preferably, between about 100 nM to about I nM, more
preferably, between about 75 M fo about 5 nM, even more preferably, between about 50
nM te about 10 nM, even more preferably, between about 15 nM to about 10 nM, even
more preferably, between about 10 aM to about .5 nM, even more preferably, between
about 5 nM to about .5 nM, even more preferably, between about 3 aM to about .7 aM,
even more preferably, between about 3 nM to about .7 nM, or most preferably, from
about 3 nM to about 1 1M, as determined by SPR, preferably, at 25 °C for Mabs and 37
°C for Fabs and further characterized by having an LCsp between about 250 nM and about
25 aM , preferably between 100 nM and about 25 nM, or more preferably between 50 nM
and about 25 oM in an im vive assay of hepeidin-25 bioactivity. Preferably, the in vivo
assay measures an IL-6-induced decrease in serum iron Jevels. Even more preferably, the
anti-FPN1 Mabs, or antigen-binding fragments thereof, do not bind one or more pepfides
selecied from the group consisting of SEQ ID NOS: 98, 183-214,

In particuiar embodiments, the anti-FPNI Mabs, or anfigen-binding fragments
thereof, of the present invention comprise a LCDRL, LCDR2, LCDR3, HCDR1, HCDRZ,
and HCDR3 comprising the amino acid sequence shown in SEQ ID NOs: 37, 129, 22,
107, 118, and 120, respectively, and bind human FPN1T consisting of the amino acid
sequence shown in SEQ ID NO:1 at an epitope comprising or consisting essentially of or
consisting of an amino acid or amino acids localized to an amino acid sequence selected
from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 with a Kp between
about 100 nM to about .5 nM, preferably, between about 100 nM to about 1 nM, more
preferably, between about 75 nM to about 5 nM, even more preferably, between about 50
nM to about 10 oM, even more preferably, between about 15 nM to about 10 aM, even
more preferably, between about 10 nM to about .5 nM, even more preferably, between
about 5 aM to about .5 1M, even more preferably, between about 5 nM to about .7 oM,

even more preferably, between about 3 nM to about .7 oM, or most preferabiy, from
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about 3 nM to about I nM, as determined by SPR, preferably, at 25 °C for Mabs and 37

°C for Fabs, have a dissociation rate (k) for human ferroportin 1 between about 7.5 x 107
St and about 1 x 1675, preferably between about 2.5 x 107 st and about [ x 107 ¢,
more preferably between about 1 x 107 5™ and about 1 x 107 s, and even more
preferably between about 5 x 10 5™ and about 1 x 107 ™", as determined by SPR,
preferably, at 25 °C for Mabs and 37 °C for Fabs and are further characterized by having
an ICqp between about 250 nM and about 25 nM , preferably between 100 nM and about
25 1M, or more preferably between 50 nM and about 25 oM i an in vivo assay of
hepcidin-25 bioactivity. Preferably, the in vivo assay measures an [L-6-induced decrease
in serum fron levels. Even more preferably, the anti-FPN1 Mabs, or antigen-binding
fragments thereof, do not bind one or more peptides selected from the group consisting of
SEQID NOS: 98, 183-214,

In particular embodiments, the anti-FPNI Mabs, or antigen-binding fragments
thereof, of the present invention comprise a LCDRL, LCDRZ, LCDR3, HCDR1, HCDRZ,
and HCDR3 comprising the amimo acid seguence shown in SEQ ID NOs: 37, 129, 22,
107, 118, and 120, respectively, and bind human FPNI consisting of the amino acid
sequence shown in SEQ ID NO:1 at an epitope comprising or consisting essentially of or
consisting of an amino acid or amino acids localized to an amino acid sequence selected
from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 with a Kp less than
about 100 nM, less than about 75 nM, less than about 50 nM, less than about 25 oM, or
less than about 10 nM as determined by SPR, preferably, at 25 °C for Mabs and 37 °C for
Fabs and a dissociation rate (Xo) for human ferroportin 1 between about 7.5 x 107 57 and
about 1 x 107 &', preferably between about 2.5 x 107 57 and about 1 x 10 57", more
preferably between about 1 x 107 ¢ and about 1 x 107 s, and even more preferably
between about 5 x 10™ 577 and about 1 x 107 s'l, as determined by SPR, preferably, at 25
°C for Mabs and 37 °C for Fabs and are further characterized by having an ICsq between
about 250 oM and about 25 nM , preferably between 100 nM and about 25 nM, or more
preferably between 50 nM and about 25 M in an in vivo assay of hepeidin-25 bioactivity.
Preferably, the in vivo assay measures an IL-6-induced decrease in serum iron levels.

Even more preferably, the anti-FPN1 Mabs, or antigen-binding fragments thereof, do not
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bind one or more peptides selected from the group consisting of SEQ ID NOS: 98, 183-

214,

i some embodiments of the present invention, the anti-FPN1 Mabs, or antigen-
binding fragments thereof, comprise a LCDR1, LCDR2, LCDR3, HCDR1, HCDRZ, and
HCDR3 comprising the amino acid sequence shown in SEQ ID NOs: 37, 129,22, 107,
118, and 120, respectively, and bind human FPN1 consisting of the amino acid sequence
shown in SEQ I NO:1 at an epitope comprising or consisting essentially of or consisting
of an amino acid or amino acids localized to an amino acid sequence selecied from the
group consisting of SEQ 1D NOs: 12, 13, 14, 15, 16, and 95 with a Kp less than about 75
nM, less than about 50 nM, less than about 25 nM, or less than about 10 nM as
determined by SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs and have an 1Csy
between abont 250 nM and about 25 nM , preferably between 100 nM and about 25 M,
or more preferably between 50 nM and about 25 nM in an in vive assay of hepeidin-25
bioactivity and are further characterized by having an 1Cse between about 100 nM and
about i nM, preferably, between about 75 nM and about | nM, more preferably, between
about 50 nM and about [ 1M, even more preferably, between about 25 nM and about |
M in an in vitro assay of hepeidin-25 bicactivity. Preferably, the in vive assay measures
an IL-6-induced decrease in serum iron levels. Preferably, the in vitro assay of hepcidin-
25 bioactivity assay measures hepeidin-induced internalization and/or degradation of
ferroportin 1. Even more preferably, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, do not bind one or more peptides selected from the group consisting of SEQ 1D
NOS: 98, 183.214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention comprise a LCDRI, LCDR2, LCDR3, HCDR1, HCDRZ2,
and HCDR3 comprising the amino actd sequence shown in SEQ ID NOs: 37, 129, 22,
107, 118, and 120, respectively, and bind human FPN1 consisting of the amine acid
sequence shown in SEQ 1D NO:1 at an epitope comprising or consisting essentially of or
consisting of an amino acid or amine acids localized to an amine acid sequence selected
from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 with a Kp between
about 100 nM 1o about .5 nM, preferably, between about 100 nM to about i nM, more

preferably, between about 75 nM to about 5 oM, even more preferably, between about 50
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nM toabout 10 nM, even more preferably, between about 15 nM io about 10 nM, even

more preferably, between about 10 sM to-about .5 nM, even more preferably, between
about 5 nM to about .5 1M, ev’en maore preferably, between about 5 nM to about .7 nM,
even more preferably, between about 3 nM o about .7 nM, or most preferably, from
about 3 nM to about 1 nM, as determined by SPR, preferably, at 25 °C for Mabs and 37
°C for Fabs and have an 1Csq between about 250 nM and about 25 nM , preferably,
between 100 nM and about 25 nM, or more preferably, between 50 nM and about 25 nM
in an in vive assay of hepcidin-25 bioactivity and are further characterized by having an
ICso between about 100 nM and about | nM, preferably, between about 75 nM and about
1 oM, more preferably, between about 50 nM and about 1 nM, even more preferably,
between about 25 nM and about [ nM in an ir vifro assay of hepeidin-25 bioactivity.
Preferably, the in vivo assay measures an IL.-6-induced decrease in serum ivon levels.
Preferably, the in vifro assay of hepeidin-25 bioactivity assay measures hepeidin-induced
internalization and/or degradation of ferroporiin 1. Even more preferably, the anti-FPN1
Mabs, or antigen-binding fragments thereof, do not bind one or more pepiides selected
from the group consisting of SEQ ID NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention comprise a LCDRI, LCDR2, ECDR3, HCDRY, HCDR2,
and HCDR3 comprising the amino acid sequence shown in SEQ 1D NOs: 37, 129, 22,
107, 118, and 120, respectively, and bind human FPN1 consisting of the amino acid
sequence shown in SEQ ID NO: [ at an epitope comprising or consisting essentially of or
consisting of an amino acid or amine acids localized $o an aminoe acid sequence selected
from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 and 1} a Kp
between aboui 100 aM to about .5 nM, preferably, between about 100 nM to about 1 M,
mote preferably, between about 75 nM to about 5 nM, even more preferably, between
about 50 nM 1o about 10 nM, even more preferably, between about 15 aM to about 10
oM, even more preferably, between about 10 nM to about .5 nM, even more preferably,
between about 5 nM to about .5 nM, even more preferably, between about 5 nM to about
.7 oM, even more preferably, between about 3 nM 1o about .7 nM, or most preferabiy,
from about 3 nM to about 1 nM, as determined by SPR, preferably, at 25 °C for Mabs and
37 °C for Fabs, 2) an 1Cs between about 250 nM and about 25 nM , preferably between
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100 nM and about 25 nM, or more preferabliflbetween 50 nM and about 25 nM in an in
vivo assay of hepeidin-25 bioactivity, 3) an 1Csp between about 100 nM and about | nM,
preferably, between about 75 nM and about 1 aM, more preferably, between about 30 nM
and about 1 nM, even more preferably, between about 25 nM and about 1 nM in an in
vitro assay of hepcidin-25 bioactivity, and 4) a dissociation rate (ko) for 11utﬁa1i
ferroportin [ between about 7.5 x 107 57 and about | x 107" s, preferably between about
2.5x 107 5" and about | x 10 s, more preferably between about | x 107 s and about |
x 1057 . and even more preferably between about 5 x 10 s and about [ x 10757, as
determined by SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs. Preferably, the in
vivo assay measures an IL-6-induced decrease in serur iron levels. Preferably, the in
vitro assay of hepcidin-25 bioactivity assay measures hepcidin-induced internalization
and/or degradation of ferroportin 1. Even more preferably, the anti-FPN1 Mabs, or
antigen-binding fragments thereof, do not bind one or more peptides selected from the
group consisting of SEQ ID NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention comprise a LCDR1, LCDR2, LCDR3, HCDR I, HCDR2,
and HCDR3 comprising the ammo acid sequences shown in SEQ ID NOs: 37, 125, 22,
23, 110, and 19, respectively, and bind human FPN1 consisting of the amine acid
sequence shown in SEQ ID NO: 1 at an epitope comprising or consisting essentially of or
consisting of an amino acid or amino acids Jocalized to an amino acid sequence selected

from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 and are

‘characterized by having a Kp between about 100 nM to about .5 nM, preferably, between

about 100 oM to about i nM, more prefarably, between about 75 nM te about 5 nM, even
more preferably, between about 50 oM to about 10 nM, even more preferably, between
about 15 aM 1o about 10 nM, even more preferably, between about 10 aM to about .5
nM, even more preferably, between about 5 nM to about .5 nM, even more preferably,
between about 5 nM to about .7 nM, even more prelerably, between about 3 aM to about
.7 M, or most preferably, from about 3 nM to about I nM, as determined by SPR,
preferably, at 25 °C for Mabs and 37 °C for Fabs, 2) an I1Cs, between about 250 nM and
about 25 nM | preferably between 100 nM and about 25 nM, or more preferably between

50 nM and about 25 nM in an iz vive assay of hepcidin-25 bioactivity, 3) an 1Cso between



WO 2010/065496 - PCT/US2009/066187

16

15

20

25

30

S47
about 100 nM and about 1 nM, preferably, between about 75 nM and about 1 nM, more

preferably, between about 50 nM and about 1 nM, even more preferably, between about
25 nM and about | nM in an in vifro assay of hepeidin-23 bicactivity, and 4) a
dissociation rate (k) for hurnan ferroportin 1 between about 7.5 x 107 s7 and about 1 x
10% s, preferably between about 2.5 x 107 7 and about 1 x 107 s7', more preferably
between about 1 x 107 s and about 1 x 10* 57, and even more preferably between about
5% 107 s and about T x 107 57, as determined by SPR, preferably, at 25 °C for Mabs and
37 °C for Fabs. Preferably, the in vivo assay measures an [L-6-induced decrease in serum
iron levels. Preferably, the in vitro assay of hepeidin-25 bioactivity assay measures
hepeidin-induced internalization and/or degradation of ferroportin 1. Even more
preferably, the anti-FPN1 Mabs, or antigen-binding fragments thereof, do not bind one or
more peptides selected from the group consisting of SEQ 1D NOS: 98, 183-214. Even
more preferably, the anti-FPN1 Mabs, or antigen-binding fragments thereof, do not bind
one or more peptides selected from the group consisting of SEQ ID NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention comprise a LCDR1, LCDR2, LCDR3, HCDR1, HCDR2,
and HCDR3 comprising the amino acid sequences shown in SEQ ID NOs: 37, 177, 22,
23, 112, and 19, respectively, and bind human FPN1 consisting of the amino acid
sequence shown in SEQ 1D NO: 1 at an epitope comprising or consisting essentially of or
consisting of an amino acid or amino acids localized to an amino acid sequence selected
from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 and are
characterized by having 1) a Kp between about 100 nM to about .5 nM, preferably,
between about 100 nM to about 1 nM, more preferably, between about 75 nM to about 5
nM, even more preferably, between about 50 nM to about 10 nM, even more preferably,
between about 15 nM to about 10 nM, even more preferably, between about 10 nM to
about .3 nM, even more preferably, between about 5 nM to about .5 nM, even more
preferably, between about 5 nM to about .7 nM, even more preferably, between about 3
nM 1o about .7 1M, or most preferably, from about 3 nM to about 1 nM, as determined by
SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs, 2) an ICsq between about 250 1M
and about 25 nM , preferably between 100 nM and about 25 nM, or more preferably

between 30 nM and about 25 nM in an in vive assay of hepeidin-25 bioactivity, 3) an ICs
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between about 100 nM and about 1 nM, preferably, between abdut 75 nM and about 1

nM, more preferably, between about 50 nM and about 1 nM, even more preferably,
between about 25 nM and about 1 nM in an in vitro assay of hepeidin-23 bioactivity, and

4) a dissociation rate (kex) for human ferroportin | between about 7.5 x 107 57

and about
1x 107 s, preferably between about 2.5 x 107 s and about 1 x 107§, more preferably
between about 1 x 107 57 and about 1 x 10™ s, and even more preferably between about
5% 107 s and about 1 x 107 ¢, as determined by SPR, preferably, at 25 °C for Mabs and
37 °C for Fabs. Preferably, the in vivo assay measures an IL-6-induced decrease in serum
iron levels. Preferably, the in virro assay of hepeidin-25 bioactivity assay measures
hepcidin-induced intermatization and/or degradation of ferroportin 1. Even more
preferably, the anti-FPN1 Mabs, or antigen-binding fragments thereof, do not bind one or
more peptides selected from the group consisting of SEQ ID NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention comprise a LCDRI, LCDR2, LCDR3, HCDR1, HCDR2,
and HCDR3 comprising the amino acid ssquences shown in SEQ 1D NOs: 37, 122, 22,
23, 110, and 19, respectively, and bind human FPN1 consisting of the amino acid
sequence shown in SEQ ID NO: | at an epitope comprising or consisting essentially of or
consisting of an amino acid or amino acids localized to an amine acid sequence selected
from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 and are
characterized by having 1) a Kp between about 160 nM to about .5 nM, preferably,
between about 100 nM to about | nM, more preferably, between about 75 nM 1o about 5
1M, even more preferably, between about 50 nM to about 10 nM, even more preferably,
between about 15 nM to about 10 1M, even more preferably, between about 10 1M to
about .5 nM, even more preferably, between about 5 nM to about .5 nM, even more
preferably, between abou‘t 5 aM to about .7 nM, even more preferably, between about 3
nM 1o about .7 1M, ot most preferably, from aboul 3 nM to about 1 nM, as determined by
SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs, 2) an ICsp between about 250 oM '
and about 25 nM , preferably between 100 nM and about 25 nM, or more preferably
between 50 nM and about 25 nM in an in vive assay of hepcidin=25 bioactivity, 3) an ICsp
between about 100 nM and about 1 nM, preferably, between about 75 nM and about 1

nM, more preferably, between about 50 nM and about | nM, even more preferably,
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hetween about 25 nM and about 1 nM in an in vifro assay of hepcidin-23 bioactivity, and

4) a dissociation rate (kqr) for human ferroportin 1 between about 7.5 x 107 s and about
1 x 10757, preferably between about 2.5 x 10° 5! and about 1 x 10™ s, more preferably
between about 1 x 107 s and about 1 x 10 s, and even more preferably between about
5x 10* s and about 1 x 107 57, as determined by SPR, preferably, at 25 °C for Mabs and
37 °C for Fabs. Preferably, the in vivo assay measures an [L-6-induced decrease in serum
jron levels. Preferably, the in vifro assay of hepeidin-25 bioactivity assay measures
hepeidin-induced internalization and/or degradation of ferroportin 1. Hven more
preferably, the anti-FPN | Mabs, or antigen-binding fragments thereof, do not bind one or
more peptides selected from the group consisting of SEQ 1D NOS: 98, 183-214.
In particular embodiments, the anti-FPNI Mabs, or antigen-binding fragments
thereof, of the present invention comprise:
a. alight chain and a heavy chain as shown in SEQ ID NO: 154 and SEQ ID
NO: 152, respectively;
b. alight chain and a heavy chain as shown in SEQ IDNO: 181 and SEQ 1D
NO: 179, respectively; or
¢. alight chain and a heavy chain as shown in SEQ ID NO: 158 and SEQ ID
NO: 156, respeciively,
and bind humean FPN1 consisting of the amine acid sequence shown in SEQ ID NO: 1 at
an epitope comprising or consisting essentially of or consisting of an amino acid or amino
acids locabized to an amino acid sequence selected from the group consisting of SEQ ID
NOs: 12, 13, 14, 15, 16, and 95 and are characterized by having 1) a Kp between about
100 oM o about .5 aM, preferably, between about 100 nM o about 1 nM, more
preferably, between about 75 nM to about 5 nM, even more preferably, between about 50
aM to about 10 nM, even more preferably, between about 15 nM to about 10 nM, even
more preferably, between about 10 nM to about .5 nM, even more preferably, between
about 5 nM to about .5 nM, even more preferably, between about 5 nM to about .7 nM,
even more preferably, between about 3 nM to about .7 nM, or most preferably, from
about 3 oM to about | nM, as determined by SPR, preferably, at 25 °C for Mabs and 37
°C for Fabs, 2) an ICse between about 250 oM and about 25 oM., preferably between 100

nM and about 25 nM, or more preferably between 30 nM and about 25 nM in an in vive
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assay of hepeidin-25 bioactivity, 3) an ICso between about 100 nM and about { nM,

preferably, between about 75 nM and about 1 nM, more preferably, between about 50 nM
and about 1 nM, even more preferably, between about 25 nM and about 1 nM in an in
vitro assay of hepeidin-25 bioactivity, and 4) a dissociation rate (ko) for human
ferroportin | between about 7.5 x 10 s and about 1 x 10™* ¢, preferably between about
2.5 x 107 s and about 1 x 10 5, more preferably between about 1 x 107 7 and about 1
x 107 §7", and even more preferabiy between about S x 107 ¢ and about § x 107 57, as
determined by SPR, preferably. at 25 °C for Mabs and 37 °C for Fabs, Preferably, the in
vive assay measures an 1L-6-induced decrease in serum iron levels. Preferably, the in
vitro assay of hepeidin-25 bicactivity assay measures hepcidin-induced internalization
and/or degradation of ferroportin 1.

The term “treating” (or “treat” or “treatment”) refers to slowing, interrupting,
arresting, controlling, stopping, reducing, or reversing the progression or severity of a
symptomn, disorder, condition, or disease, but does not necessarily involve a total
elimination of all disease-related symptoms, conditions, or disorders.

The term “preveniing” (or “prevent” or “preveniion”) means prohibiting,
restraining, or inhibiting the incidence or occurrence of a symptom, disorder, condition,
or disease. Acute events and chronic conditions may be treated and prevented. In an
acute event, an antibody or antigen-binding fragment thereof is administered at the onset
of a symptom, disorder, condition, or disease, and is discontinued when the acute event
ends. In contrast, a chronic symptom, disorder, condition, or disease is freated over a
more protracted time frame.

A “disorder” is any condition that would benefit from treatment according to the
present invention. The terms “disorder”, “condition™ and “disease” are used
interchangeably herein and include chronic and acute mature hepeidin-promoted
disorders, including, but not limited to, anemia including, but not limited to, anemia of
chronic disease.

The term “anemia of chronic disease” refers to any anemia that develops as &
result of, for example, extended infection, inflammation, and neoplastic disorders. The
anemia which develops is often characterized by a shortened red blood cell life span and
sequestration of iron in macrophages, which results in a decrease in the amount of iron

available to make new red bload cells. Conditions associated with anemia of chronic
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disease include, but are not limited to, chronic bacterial endocarditis, osteomyelitis,

rheumatic fever, ulcerative colitis, and neoplastic disorders. Further conditions inclide
other diseases and disorders associated with infection, inflammation, and neoplasms,
including, for example, inflammatory infections {e.g., pulmonary abscess, tuberculosis),
inflammatory nominfectious disorders (e.g., rheumatoid aﬁhritis, systemic lupus
erythrematosus, Crohn's disease, hepatitis, inflammatory bowel disease), and various
cancers, tumors, and malignancies (e.g., carcinoma, sarcoma, lymphoma). Anemia of
chronic disease is associated with hypoferremia and reticuloendothelial cell iron
sequestration.

Inflammatory cytokines are potent inducers of hepeidin expression, and hepeidin
excess may play a key role in the pathogenesis of anemia in these patients (Weiss, et al.,
N. Engl. I. Med., 352:1011-1023 (2005); Pigeon. et al,, I Biol. Chem. 276:7811-7819
(2001); Nicolas, et al., J. Clin. Invest. 110:1037-1044 (2002); Nemeth, et al., J. Clin.
Invest. 113:1271-1276 (2004); Nemeth, et al., Blood, 101:2461-2463 (2003); Lee, et al.,
Proc. Natl. Acad. Sci. USA., 102:1906-1910 (2005)). Inflammatory mediators such as
IL-6 may regulate hepcidin expression through STAT3 (Wrighting, et al., Blood,
108:3204-3209 (2006); Verga Falzacappa, et al., Blood, 109:353-358 (2007); Pietrangelo
et al., Gastroenterology, 132:294-300 (2007)). The data presented herein provide i vivo
evidence that anti-FPN1 Mabs of the present invention increase serum tron levels.

Also provided by the present invention are methods of treating anemia comprising
the adminisiration of anti-FPN1 Mabs, or antigen-binding fragments thereof, of the
present invention. In some embodiments, the method of treating anemia comprises the
step of administering a pharmaceutical composition comprising an anti-FPN1 Mab, or
antigen-binding fragment thereof, 10 a subject at risk for or exhibiting pathologies as
described herein, e.g., anemia disorders, using standard administration technigues.

The phrase “effective amouat” as used herein refers to an amount necessary (at
dosages and for periods of time and for the means of administration) to achieve the
desired therapeutic result. An effective amount of the antibody may vary according to
factors such as the disease state, age, gender, and weight of the individual, and the ability
of the antibody or antibody portion to elicit a desired response in the individual. An
effective amount is also one in which any toxic or detrimental effect of the antibody, are

outweighed by the therapeutically beneficial effects.
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An effective amount is at least the minimal amount, but less than a toxic amount,

of an active agent which is necessary to impart therapeutic benefit to a subject. Stated
another way, an effective amount or therapeutically effective amount of an antibody of
the invention is an amount which, in mammals, preferably humans, (i) increases serum
iron levels, reticulocyte count, red blood cell count, hemoglobin, and/or hematoerit, or (if)
treats a disorder wherein the presence of mature hepeidin causes or contributes to an
undesirable pathological effect, or (ifi) decreases mature hepeidin bioactivity resulting in
a beneficial therapeutic effect in a mammal, preferably a human, including, but not
limited to, having anemia including, but not limited to, anemia of chronic disease,
including, but not limited to, anemia resulting from infection, inflammation, and/or
cancer. An effective amount of an antibody of the invention may be administered in a
single dose or in multiple doses. Furthermore, an effective amount of an antibody of the
invention may be administered in multiple doses of amounts that would be less than an
effective amount if not administered more than once.

As is well known in the medical arts, dosages for any one subject depends upon
many factors, including the patient’s size, body surface area, age, the particular
compound to be administered, gender, time and route of administration, general healih,
and other drugs being administered conewrrently. Dose may further vary depending on
the type and severity of the disease. A typical dose can be, for example, in the range of
about 1 mg to about 100 mg; preferably, about 2 mg 1o about 100 mg; more preferably,
about 5 mg to about 100 mg; even more preferably, about 5 mg to about 50 mg, even
more preferably, about 5 mg to about 25 mg; even more preferably, about 5 mg to about
20 mg; even more preferably, about 5 mg to about 15 mg; however, doses below or above
this exemplary range are envisioned, especially considering the aforementioned factors.
A daily parenteral dosage regimen can be from about 10 ug/kg to about 100 mg/kg,
preferabiy, from about 100 ug/kg to about 100 mg/kg, more preferably, from about 1
meg/kg to about 100 mg/kg, even more preferably, from about | mg/kg to about 3¢ mg/ke,
even more preferably, from about 3 mg/kg to about 30 mg/kg, or most preferably from
about 3 mg/kg to about 30 mg/kg. Progress may be monitored by periodic assessment,

and the dose adjusted accordingly.
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These suggested amounts of anti-FPN] antibody are subject to a great deal of

therapeutic discretion. The key factor in selecting an appropriate dose and scheduting is
the result obtained. Factors for consideration in this context include the particular
disorder being treated, the clinical condition of the individual patient, the cause of the
disorder, the site of delivery of the antibody, the particular type of antibody, the method
of administration, the scheduling of administration, and other factors known to medical
practitioners.

The antibodies of the present invention can be used as medicaments in human
medicine, administered by a variety of routes. Most preferably, such compositions are for
parenteral administration. Such pharmaceutical compositions can be prepared by
methods well known in the art. See, e.g., Remington: The Science and Practice of
Pharmacy, 19" ed. {1995), Gennaro, A., et al., Mack Publishing Co.. Accordingly, this
invention also provides pharmaceutical compositions comprising one or more antibodies
of the invention in combination with one or more pharmaceutically acceptable carriers,
dituents, or excipients. In a particular embodiment, the pharmaceutical composition
further comprises one or more other-therapeutic agents.

The term parenteral as used herein includes intravenous, intramuscular,
subcutaneous, rectal, vaginal, or intraperitonea! administration. Parenteral delivery by
intravenous infasion or intravenous, intraperitoneal, or subcutaneous injection is
preferred. Subcutaneous injection is most preferred. Suitable vehicles for such injections
are well known in the art.

The pharmaceutical composition typically must be sterile and stable under the
conditions of manufacture and storage in the container provided, inchuding e.g., a sealed
vial, syringe or other delivery device, e.g., a pen. Therefore, pharmaceutical
compositions may be sterile filtered after making the formulation, or otherwise made
microbiclogically acceptable.

An antibody of the invention can be incorporated into a pharmaceutical
composition suitable for administration to a human sabject. An antibody of the invention
may be administered to a human subject alone or in combination with a pharmaceutically
acceptable carrier and/or dituent in single or multiple doses. Such pharmaceutical
compositions are designed to be appropriate for the selected mode of administration, and

pharmaceutically acceptable diluents, carrier, and/or excipients such as dispersing agents,
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buffers, surfactants, preservatives, solubilizing agents, isotonicity agents including but not

Jimited to sodium chioride, stabilizing agents and the like are used as appropriate. Said
compositions can be designed in accordance with conventional techniques disclosed m,

for example, Remington, The Science and Practice of Pharmacy, 19" Edition, Gennaro,

Ed., Mack Publishing Ce., Faston, PA (1995) which provides a compendium of
formulation techniques as are generally known to practitioners. Suitable carriers for
pharmaceutical compositions include any material which, when combined with an
antibody of the invention, retains the molecule’s activity and is non-reactive with the
subject’s immune system. _

The terms "subject” and "patient” used interchangeably herein, refer to a mammal,
preferably, a human. In certain embodiments, the patient has a disorder that would
benefit from a decreased level of mature hepeidin, a decrease in mature hepeidin
bicactivity, and/or an increase in serum iron level, reticulocyte count, red blood cell
count, hemoglobin, and/or hematocrit.

Administration of a FPNI antibody compound alone may be useful in patients
mtolerant 1o one or more ESAs, either at any dose or only at high doses, due to, for
example, undesirable side effects. A FPN1 Mab, or antigen-binding fragment thereof,of
the present invention administered alone or in combination with an ESA, may also be
useful in ESA-resistant patients who are incapable of reaching their hematocrit goals with
ESAs alone, either at conventional or high doses.

A FPNI Mab, or antigen-binding fragment thercof, of the present invention may

also be administered when combination drug therapy, including the use of ESAs, is

inadequate in allowing patients to reach their hematocrit goals.

In another embodiment, the present invention provides the use of a monoclonal
antibody or an antigen-binding fragment thereof, of the present invention for the
manufacture of a medicament for increasing serum iron levels, reticulocyte count, red
blood celi count, hemoglobin, and/or bematocrit in 8 lruman.

n another embodiment, the present invention provides the use of the monoclonal
antibody or an antigen-binding fragment thereof in the manufacture of a medicament for
use in combination therapy for increasing serum iron levels, reticulocyte count, red blood
cell count, hemoglobin, and/or hematocrit in a human, wh.erein said medicament is to be

administered in combination with one or more ESAs selected from the group consisting
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of epoetin alfa, epoietin beta, darbepoetin alfa, hematide, methoxy polyethylene glycol-

epoetin beta, or other therapeutic agent or therapeutic treatment conventionally employed
10 increase serum iron levels, reticulocyte count, red blood cell count, hemoglobin, and/or
hematocrit in a human.

The following non-limiting examples illustrate various properties of the anti-

FPN1 antibodies disclosed herein.

Example 1: Production of Human Hepeidin-25

Human hepcidin-25 can be obtained from commercial sources (¢.g., Peptide
International (Louisville, Kentucky)) or produced by a variety of synthetic or recombinant
techmigues known in the art. Alternatively, a fusion protein comprising the twenty-five
amino acids of human hepcidin-25 sequence and having the amine acid sequence as
shown in SEQ ID NO: 91 is expressed in F. coli. Inclusion bodics are iselated from 3
liters of £. coli expressing the human hepeidin fusion protein after a 3-6 hour induction
with 1 mM IPTG at 37 °C. The inclusion bodies are solubilized in buffer A (50 mM Tris
and 8 M urea (pH 8.0%). The supernatant is passed over an IMAC column (20 mk resin).
The column is washed with buffer A until the absorbance rétu;med to baseline and the
bound polypeptides arc batch eluted from the column by 0.5 M imidazole in buffer A.
The human hepcidin-25 fusion protein is pooled and reduced with 50 mM DTT. This
fusion protein is then refolded by diluting pooled material into 2 M urea, 3 mM cysteine,
50 mM Tris (pH 8.0) to a final protein concentration less than 50 pg/mL. This material is
stirred at room temperature and air oxidized for 48 hours. The oxidized polypeptides are
passed over an IMAC column (20 mL) at a flow rate of 5 mI/min, and the human
nepeidin-25 fusion ?rotein is batch eluted from the column by 0.5 M imidazol in buffer
A. The pooled fractions containing the human hepcidin-25 fusion protein are
concentrated and passed over a Superdex 75 (GE Healthcare, XK26/60) sizing column
cquilibrated with 50 mM Tris, 4 M urea, pH 8.0, at a flow rate of 3 mb/min. The
monomeric fusion protein is povled and then diluted to 50 mM Tris, 2M urea, 5 mM
CaCl, pH 8.0 and then is cleaved with enterokinase to produce human hepeidin-25 of
SEQ ID NO: 1. Uncleaved human hepcidin-25 fusion protein is removed by passive
IMAC chromatography (as outlined above). The flow through from the IMAC column is

then passed over a C-18 Reversed Phase column at a flow rate of 4.0 mL/minute. The
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columm is washed with 0.1 % TFA in water until the absorbance returned to baseline and

the bound polypeptides are eluted from the column with a linear gradient of acetonitrile
from 20% to 40% with 0. 1% TFA at a rate of 0.5%/min. Fractions which contain the
human hepeidin-25 polypeptide are pooled and analyzed by N-terminal amino acid
sequencing and matrix assisted Jaser desorption/ionization mass spectrometry (MALDI-
MS). Polypeptides encoding rat, mouse, and Cynomolgus monkey hepeidin-25 and
various N-terminally truncated forms of human hepeidin-25, including hepeidin-22 and

hepeidin-20 were obtained commercially (e.g., Peptide International).

Example 2: Generation of 34A9% Fab

Anti-FPN1 antibodies may be obtained by immunizing rmice with an
immunogenic peptide having the amino acid sequence as shown in SEQ ID NO: 11.
More specifically, an immunogenic peptide comprising an OV A epitope linked by a
peptide linker to the amino acid sequence shown in SEQ 1D NO: 12, which is thought to
be at least part of an extracellular loop of human FPN1, may be used to immunize mice.
After inmmunization, mice spleens ave harvested and spleen ceils are sorted by Magneﬁc
Activated Cell Sorting using a biotinylated peptide having the amino acid sequence
shown in SEQ ID NO: 12 and streptavidin beads. RINA is isotated from antigen binding
cells and converted mto ¢DNA. using oligo dT7. Antibody heavy and light chain variable
regions are obtained by PCR using antibody framework primers and cloned into a phage
vector to make a Fab antibody library. The phage antibody library is screened with a
biotinylated peptide, e.g., 100 nM, having the amino acid sequence shown in SEQ 1D
NO: 12. Positively binding clones are then characterized by DNA sequencing, Fabs
expression and binding to the immunizing peptide and/or cells expressing human
ferroportin. Fab 34A0 was identified following the procedure essentially as described

above.

Example 3: Epitope Mapping of Anti-FPNI Mabs

Peptides containing partial sequences of the FPNI related immunogen may be
used in dot blot hybridization experiments to determine the epitopes of the mouse Mab
34A9. The following peptides may be synthesized and dissol*;fed in water {underlined

amino acids denote actaal FPN| aminoe acid sequence):
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FpnE3a (SEQ ID NO: 96):  GGSPFEDIRSRFIQGESITPTRGC
0607192 (SEQIDNO:97):  GGSPFEDIRSREIOGC

060719Y (SEQID NO: 98):  GGIQGESITPTKIPEITTEGC
0708L4A (SEQ IDNO:99):  GGMPGSPLDLSVSPIEDGC
0708L4B (SEQ ID NO: 100):  GGSPLDLSVSPFEDIRSGC
0708LAC (SEQID NO: 101y GGEDIRSREIOGESITGC
0708L4D (SEQID NO: 102}:  GGRSRFIQGESITPTRGC

For each peptide, 3 pl of 1 — 5 pg/mL peptide is spotted onto a piece of
nitrocellulose membrane and air dried. The membrane is blocked with blocking buffer
(e.g., PBS containing 1% BSA), then incubated with 3-5 pg/ml. FPNI antibody in
blocking buffer at room temperature for an hour. The membrane is washed three times, 5
min each, with 1x PBST {16 mM sodium phosphate, 150 mM NaCl, 0.1% Tween-20, pH
7.4 before it is incubated with IR700-labeled-Goat-anti-Mouse antibody according to
manufacturer’s protocol (LiCor, Inc; Lincoln, NE). The membrane 15 washed three times,
five minutes each, with 1x PBST, is imaged on Odyssey imaging system and Odysscy
software (LiCor, Inc).

Figure 1 indicates that Mab 34A9 binds to peptides FpnE3a, 060719Z, 0708L4C,
and 0708L4D, ali of which contain amino acids 409 to 415 of SEQ ID NO: 1. Mab 34A9
does not require the amino acids sequence of EDI as indicated by the binding to peptide
0708L4D. Mab 34A9 binds more weakly to peptide 0607197 than 0708L4C; the latter
peptide contains amino acids 416-419 of FPN1 {(SEQ ID NO: 1).

Exampte 4: Affinities of Anti-FPN1 Fabs and Mabs as Determined by SPR
The affinities of FPN] binding Fabs and Mabs may be determined on Biacore

T100 and using 1:] binding model in the Biacore T100 evaluation softwarc (BlAcore®
AB, Upsala, Sweden). Briefly, the T-REX system, a commercially available tetracycline-
regulated expression system without viral wansactivators (favitrogen, Carlsbad, CA) is
used for stable cell line generation in T-Rex HEK 293 cells. All growth conditions are
described in the T-REx manual provided by Invitrogen. FPN1 is C-terminally fused with
GFP. Expression of FENI-GFP is induced by 1-10 ng/mL doxycycline for 1-24 hours.
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Induced cells are harvested by scraping off {rom flasks and then washed with 1x PBS.

Cell pellets can be stored at -80 °C before use. About five million induced cells are

resuspended in 10 mM phosphate buffer with 0.2% Tween-20 and protease inhibitors,

¢.g., Complete™ Protease Inhibitor Coclktail Tablet (Roche Diagnostics Corp.,
Tndianapolis, IN). Three cycles of freeze/thaw/sonication are used to lyse the cells. The
lysate is diluted two-fold with Biacore ranning buflfer and centrifuged to remove debris.

Om Biacore T100, rabbit anti-GFP antibody or geat anti-GED antibody is
immobilized onto flow cell 1 to 4 of a CMS5 chip at 5000 — 15000 Rus. FPNI-GFP is
captured onto flow cell 2, 3, or 4 from the lysate of induced cells. Flow cell 1 1s used as
reference. Then all flow cells are injected with different concentrations of antibodies to
evaluate the binding and kinetics. Surface plasmon resonance based measurements using
univalent antigen-binding fragments such as Fabs are generally preferred to those using
multivalent antibodies in this assay format to minimize avidity effects. Tables 4a and 4b
show the binding characteristics for anti-human FPN1 binding Fabs using rabbit anti-GEFP
antibody (Invitogen, Carlsbad, CA (catalog #A11122)) and goat anti-GFP antibody
(R&D Systems, Minneapolis, MN (catalog # AF4240)), respectively.

Table 4(a): Binding Kinetics of Fabs from FPN1 Antibodies to Human FPNI
{Determined by Biacore T106 at 37 °C)

Fab Kon (M's™) Koff (s™) Kinetic Kp (M)
34A9 6.321E+04 2.620E-03 4.145B-08
1G9 1.269E+05 8.974E-04 7.707E-09
308§ 1.920E+03 2.000E-03 1.042E-08

As shown in Table 4(a), the Kp for buman FPN1 of the mouse Fab 34A9 is
approximately 41 nM as determined by SPR at 37 “C i this assay format, The Kp for
hnman FPN1 of the mouse Fab 1G9, an affinity matured form of the mouse Fab 34A9 is
about 7.7 nM as determined by SPR at 37 °C, an improvement in binding affinity of
approximately 5-fold. Fab 3D8, a humanized form of the mouse Fab 1G9 having the
hwman heavy chain framework VHI-6% and hght chain framework O2, demonstrated a

Kp for uman FPN1 of about 10 nM as determined by SPR at 37 °C in this assay format,
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Table 4(b): Binding Kinetics of Fabs from FPN1 Antibodies to Human ¥PNI
(Determined by Biacore T100 at 37 °C)

Fab {n) Kon (M's™) Koff (s Kinetic Ky (M)
mouse 1G9 4 1.726E+05 4.968E-04 2.900E-09
buman 38 3 3.284F+05 2.061E-03 6.293E-09

humsan 4A10-3 4 8.443E+05 1.483E-03 1.761E-09
human Combiil 3 2.309E+06 6.369E-03 2.395E-09
human £.2.2-4 3 4.308E+05 7.905E-04 1.959E-09

As shown in Table 4(b), the Kp for human FPN1 of the mouse Fab 1G9, an
affinity matured form of the mouse Fab 34A9 is about 2.9 nM as determined by SPR at
37 °C in this assay format. Fab 3D8, a humanized form of the mouse Fab 1G9 having the
human heavy chain framework VH1-69 and light chain framework 02, demonstrated a
Kp for human FPN1 of about 6.3 nM as determined by SPR at 37 °C in this assay format.
Afﬁnity matured Fabs 4A10-3, Combil 1, and L2.2-4 demonsirated a Kp for puman FPN1
between about 2.4 nM to about 1.8 nM as determined by SPR at 37 °C in this assay
format.

Table 5 shows the binding characteristics for anti-human FPN1 binding Mabs

using rabbit anti-GFP antibody (Invitrogen, Carlsbad, CA (catalog #A11122)).

Table 5: Binding Kinetics of MAbs to Human FPN1
(Determined by Biacore T100 at 25 °C or 37 °C)

Mab | Temp. Koo (M5 Koff (s™) Kinetic Ky (M)
mouse 34A9 | 25°C 6.901E-+04 8.1558.05 1. 182E-09
mouse 1G9 | 25°C [ 348E+05 9.813E-05 7.281E-10
human 3D8 | 37°C 3.252E+05 1.095E-03 3.366E-09

The Kp for human FPN1 of the mouse 34A9 Mab is approximately 1.1 nM as
determined by SPR at 25 °C. The Kp for human FPN1 of the mouse 1G9 Mab, an affinity
matured form of the mouse 34A9 Mab is about 0.73 nM as determined by SPR at 25 °C.
A humanized form of the mouse 1G9 Mab, 3D8 Mab, having the human heavy and ight
chain frameworks, VHI-69 and O2, respectively, demonstrated a Kp for human FPN iof

about 3.4 nM as determined by SPR at 37 °C.
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The Kp for human FPN1, determined as described in this Example, illustrates the

generation of antibodies 1o haman FPN1 which bind human FPN1 with high affinity and,
more specifically, bind to an epitope of FPN1 that is present even when human FPN1 is

expressed by cells and localized to the cellular membrane.

Example 3: fn Vitro Assay of the Effects of FPNT Mabs on Cellular Ferritin Levels

Caco-2 cells, a hwman enierocyte cell line, endogenously expressing FPN1 may be
monitored for changes in ferritin. Ferritin concentration in the Caco-2 cells may be
increased by adding an exogenous iron source and the concentration may be further
aagmented with the addition of hepeidin which prevents fron export. Accordingly, the
effect of anti-lnman FPN1 antibodies on mature hepcidin modulated iron regulation in
Caco-2 cells may be determined as foliows. _

Caco-2 cells are removed from the cell culture vessel using trypsm (In{iitrogem
Carlsbad, CA). The cells are collected and washed in growth medium (e.g., DMEM +
10% FBS + 1% non-essential amino acids + [% antibiotics/antimycotic) and collected by
gentle centrifugation. Cells are resuspended in culture medium and counted. Cell
conceniration is adjusted to 1 x 10° celle/mL in growth medium and 2.5 uM FerNTA
(prepared 1:4 molar ratio)} is added to the cells. One hundred pl of cells are added to
wells of a 96 flat well plate, followed by incubation for 24 hours at 37 °C, 5% CO,.
Mouse 1gG;, a negative control, and two antibodies with different affinities to human
FPN1 are prepared in growth medium at 6x the final concentration. Antibody dilutions
{25 uL) or medium are added to wells in triplicate. The plates are incubated at room
temperature for 135 minutes at which time 25 pL 5 uM Fe:NTA with or without 600 oM
hepeidin {100 nM final concentration) are added to the appropriate wells. The cells are
incubated for 24 hours 37 °C, 5% COy and then washed 3x with 200 pl Dulbecco’s PBS
and lysed in 50 pL radioimmunoprecipitation assay buffer (50 mM Tris, pH 7.5, 150 mM
NaCl, 0.1% 8DS, 1% Triton-X100®, and 0.5% sodium deoxycholate) plus protease
inhibitors, e.g., Complete™ Protease Inhibitor Coclctail Tablet (Reche Diagnostics Corp.,
Indianapolis, IN}, mixed and frozen at -70 “C until assayed for ferritin using an ELISA.

Briefly, microtiter plates are coated with 110 pL/well of 1 pg/mb. anti-human

ferritin (Leinco Technologies, St. Louis, MO) and incubated overnight at 4 °C. The plates
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are washed 2 times with wash buffer (0.02 M Tris, 0.15M NaCl, 0.1% Tween 20, pH 7.4)

and blocked with 150 pLL of 1% casein in PBS (Thermo Fisher Scientific, Rockford, IL).
The plates are incubated for 1 hour at room temperature. One hundred microliters (uL) of
lysates and standards (human liver ferritin, Calbiochem/EMD Biosciences, La Jolla, CA)
are added to the appropriate wells and incubated for | hour at room temperature. The
plates are washed 3 times and bound ferritin is detected using an anti-ferritin-[IRP
conjugate (Leinco Technologies) at 1:2000 dilution at 100 uL per well and incubation for
1 hour at rooim temperature. The plates are washed 4 times and 100 pl. OPD substrate (5
myg substrate tablet, dissolved in 12.5 mi of 0.1 M NapHPO4, 0.05 M citric acid, pH 5.0
with 5 uL of 30% H»0,) is dispensed to all wells. The reaction s stopped with 100 pL 1
N HC1 after 10 minutes, Absorbance at 490 nm {Augo) 1 read using an appropriate
ELISA plate reader. The protein concentration in each sample is also measured using a
BCA protein assay kit (Thermo Fisher Scientific). To account for possibie well-to-well
differences in cell number, ferritin concentration data are normalized to protein
concentration and the effect of added antibodies is expressed as percent inhibition.
Experiments conducted as described in this Example indicate that the effects of
human hepeidin-25 on ferritin concentration in the cells are inhibited by Mabs 34A9 and
1G9 (Table 6). Furthermore, the results show that the affinity of the anti-FPN1 Mab has
direct implications on its fimetionality. More specifically, the lower affinity Mab 34A9,
even at the highest concentration (200 pg/mL) only slightly inhibited mature hepcidin-
induced effects (25% inhibition + .5 %), whereas the higher affinity Mab 1G9 exhibited

marked inhibition in a dose-dependent matter.
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Table 6
Sample Ferritin (ng)/ STH %o
protein {ug} Inhibition

 NTA Fe only 5.11 0.25 NA
NTA~+Fe + hepeidin 9.95 .86 NA
200 pg/mL mlgG; D40 0.25 11.6
100 ug/ml migG, G.78 0.68 3.5

50 ug/mL migGy 10.06 0.96 0
25 ug/ml mlsG 9.6 1.29 7.2

12.3 wy/ml mlgG, 10.01 1.11 0

6.25 pg/ml migG, 10.45 2.03 0
200 ug/mL Mab 1G9 6.07 034 802
100 pg/mb Mab 1G9 5.68 0.34 88.2
50 pg/mL Mab 1G9 7.11 0.54 587
12.5 pg/mL Mab 1G9 7.93 0.43 417
6.25 pug/mlL Mab 1G9 §.02 .45 39.9
200 ug/mL Mab 34A9 §.74 0.50 25
50 ug/mi Mab 34A9 9.65 0.80 6.2

iron exported from the cells.

This data illusirates that Mabs 1G9 and 34A9 block the ability of human

hepeidin-25 to induce internalization and degradation of ferroportin and hence reduce

Example 6: Assay for the Inhibition of Human Hepeidin-25 Binding to FPN1

Stabiy transfected FPN-GEP/293 cells are plated in poly-D-lysine coated plates at
60,000 cells per well in 8O pL of assay medivm (DMEM 11965, 10% dialyzed FBS, 20
uM FAC, penicillin-streptomycin) and incubated 4 hours at 37 °C, 10% COs,
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Doxycycline is added to a final concentration of 11.2 nM to induce FPN1 expression.

Doxycycline induced and un-induced centrol cells are incubated overnight at 37 °C.
Next, the growth media is discarded and replaced with test antibody or an isotype control
antibody in 30 uL of assay medium or 30 pL of assay medium alone control and
incubated at 37 °C for | hour. Next, 20 pL. of biotinylated mature human hepcidin is
added to the wells to a final concentration of 30 nM., The samples are set aside for !
hour, at 37 °C before washing 4 times with 200 pl. 2% FBS, D-PBS (Invitrogen,
Carlsbad, CA). Next, 65 uk. of lysing buffer (0.5% Triton X-100, 10 mM EDTA) are
added and the plates are shaken for 10 minutes. Next, 50 uL of the solution in each well
is transferred to individual wells of a streptavidin coated plate (60 uL of 2 pg/mL
streptavidin in PBS, incubated at 4 °C overnight, washed 2 times (0.1% Tween 20, TBS),
blocked with cascin/PBS), and then incubated for one hour at room temperature. Next,
the wells of the piate are washed 3 times (0.1% Tween 20, TBS) and 50 uL aati-human
hepeidin-25 Mab 3.23 at 0.5 pg/mL is added and the samples are incubated one hour at
room temperature. The anti-human hepeidin-25 Mab 3.23 is described m PCT
Internationa) Patent Application Publication WO 2009/058797. Next, the plates are
washed three times and 50 pl anti-human IgG-horseradish peroxidase (HRP) is added at
1:2000 ditution. Afier incubating one hour at room temperature, 50 pk, of OPD substrate
is added. The reaction is stopped with 100 ub 1 N HCI after 4 minutes. Absorbance at

450 nm (Auso) is read using an appropriate ELISA plate reader.

PCT/US2009/066187
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Table 7
% Inhibition
i Antibody concentration
Antibody 1.2 ulM g3uM C75uM B.019% uM
1GY Mean 58.1 556.5 33.7 17.5
SD 1.7 6.7 20.4 8.7

| Antibody concentration
6.0 ubd 1.2ulM  0.24 uM 0.048 ulMl

34A9 Mean 26.4 31.2 9.6 -7.2
SD 26.8 6.2 6.0 12.1

ms 1gG1 Mean -3.4 0.5 -4.0 ~11.0
sSD 5.8 6.1 7.3 0.6

Data generated in experiments conducted essentially described in Example 6
demonstrate that Mabs 1G9 and 34A9 inhibit the ability of human hepcidin-25 to bind
human FPNI.

Example 7: Cell-based Assay for anti-FPN1 Antibody Inhibition of Hepcidin-25-
induced Internakization and Degradation '

An in vitro cell based assay may be used to measure the mature hepeidin
neutralization activity of Mabs, or antigen-binding fragments thereof, directed against
human FPN1. Such an assay may be based on mature hepcidin-induced internalization
and degradation of its receptor, FPN1. For instance, a HEK 293 stable cell line is
prepared that allows for the inducible expression of FPN1. FPN1 is C-terminally fused
with GFP for tracking purposes. The inducible expression of the FPN1-GFP molecule is
controlied using the T-REx systern (Iavitrogen, Carlsbad, CA). The FPNI-GFP coding

sequence is cloned inte pCONA4/TO vector, which contains an inducible promoter and a

¥ Zeocin resistance marker. The resulting construct is transfected into T-REx-293 celis

which expresses the regulatory protein required for doxycycline inducible expression.

Zeocin resistant clones are tested for the inducible expression of FPN-GEFP. Cell growth
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conditions are essentially as described in the manufacturer’s user manual for the T-REx

System (Invitrogen). Briefly, cells are grown in DMEM, 10% diaiyzed FBS, 20 uM
FAC, plus 5 pg/mL penicillin-streptomycin, Selection is maintained with 160 ng/mt.
ZEoCIn and 5 pg/mL blasticidin. Cells are plated onto 96-well black/clear plates that are
coated with poly-D-lysine. An Acumen Explorer HTS, high resolution fluorescent piate
reader is used for reading the total fluorescence per welk.

Following trypsinization, 96-well assay plate is seeded with 9,000 cells/well using
the FPN1-GFP/TREx 293 stable cell line. Seeding volume per well is 80 pL. Cells are
allowed to attach overnight. Early the next morning, 9 pl. of 30 ng/mL doxycyline 1s
added to each well to induce FPN1-GFP expression. After 8 hours of induction at 37 °C,
the medium is aspirated and the wells are washed carefully with 150 pL/well of PBS.

The desired treatments (e.g., human hepeidin-25 and/or test antibodies) are set up
in a 96-well format for quick addition to an assay piate after washing. Final assay volume
per well is 45 pL. Immediately after adding the treatments, the assay plate is read using
the Acumen Explorer (set at 550 volts in channel 1). This reading is generally the 0 hour
reading and is used to normalize for cell number per well, which correlates with the total
fluorescence units (FLU) per well. For mature uman hepeidin-induced internalization
and degradation of FPN1, the maximum effect is scen at 0.5 uM mature human hepcidin,
The ICs0 of mature human hepeidin is approximately 10 oM. For anti-FPNI antibody
neutralization assays, the human hepeidin-25 concentration is kept at 120 nM and the
anti-FPN1 Mabs were tested at 600 nM, 200 nM, 67 nM, 22 nM, and 7.4 M. The plates
are incubated for 24 hours, after which, they are read again, and the data is generated as
the ratio of total FLU per well at 24 hours divided by the total FLU per well at 0 hours.
All data points are done in quadruplicate. The percent (%) inhibition is determined by
subtracting the values for 120 nM mature human hepeidin freatment, and then dividing
the FPN1 antibody treated values by the no human hepeidin-25 treated value.

In an in vifro assay conducted essentially as described above, human hepeidin-25
bioactivity was neutralized with various anti-FPN1 Mabs with a percent inhibition

measured as shown i Table 8 below.
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Table §; Anti-FPN1 Mab Percent (%) Inhibition of Mature Human Hepeidin-
induced Internalization and Degradation In Vitro

Mab 34A9 Mab 1G9 Mab 3DS

Mab at 600 nM 39.0% 67.9% 66.4%
Mab at 260 nM 30.8% 62.4% 63.8%
Mab at 67 rM 23.6% 61.8% 55.7%
Mab at 22 nM 14.1% 49.9% 50.2%%
Mab at 7.4 nM 4.8% 24.3% 28.1%

Data generated in experiments conducted essentially as described in Example 7
support the conclusion that Mabs 1G9, 34A9, and 3D8 greatly inhibit the abiiity of human

hepeidin-25 to cause the mternalization and degradation of human FPN1 i vitro.

Example 8: Bioactivity of Mab 1G9 Relative to a Control Murine IgG1 following a

" Single Intravenous Dose to Cynomoligas Monkeys

The physiological effects of anti-human FPN1 murine Mab 1G9 on serum
hepeidin and serum iron levels were investigated by administering the Mab as a single
intravenous dose to male Cynomolgus monkeys (Macaca fascicularis; 3-4 kg) and
comparing its effects to a control administration of murine igG1. Following
administration blood samples were collected for analysis of serum iron and serum
nepeidin. The dose (30 mg/kg) was administered as an injection via a saphenous vein.
Immediately after dose administration, but before the needle was removed from the

animal, the dose apparatus was flushed with approximately 2 ml. of saline.

Tahle 9
Concentration Volume
{mg/mL) {ml/kg)
1 Murine 1gG1 Control 9.53 3.15

2 Murine 1G% 12.6 2.38
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Sampling for serum hepcidin.

Blood was collected prior to dosing and at 0.5, 1,3, 6, 10, 24, 48, 72, 96, and 168
hours post-dose. Blood I(approximately 0.5 mi) was collected via a femoral vein into
tubes confaining no anticoagulant, Blood was allowed to clot under ambient conditions
prior to centrifugation to obtain seram. Serum samples were placed on dry ice prior to

storage at approximately -70 °C.

Sampling for serum iron:

Blood was coliected prior to dosing and at 1, 3, 6, 24, 48, 72, 96, and 168 hours
post-dose. All blood samples were collected, handled, processed, stored, and analyzed in
accordance with methods considered acceptable within the medical compnity. Serum
iron levels may be measured by any method known in the art which is generally
considered within the medical commnyunity to be an acceptabie method of measuring total
serum iron (Fe). Serum concentrations of hepeidin were determined by Hquid
chromatography-mass spectrometry essentially as described in Murphy, et al., Blood,
110:1048-54 (2007). Assays for measuring serum iron are well-known in the art (see, for
example, Goodwin, I.F., el al,, Clinical Chemistry 12: 47-57 (1966), and J. Clin. Path.,
24:334-335 (1971)),

Serum hepeidin concentrations were unaffected by the administration of control
murine IgG1 and ranged ot 1.5 to 31 ng/mL over the time course studied. Average
hepeidin levels in the conirol animals were 11.5 = 8.8 ng/mL (mean + SD). After
administration of murine Mab 1G9, serum hepeidin levels were elevated from a baseline
of 7.6 and 14.7 ng/mL to a peak of 49.7 and 79.1 ng/mL, respectively. The peak in serum
hepeidin occurred approximately 10 hours after administration of the murine Mab 1G9
(Figuare 6). The elevation of serum hepeidin is likely due fo the interaction of murine
Mab 1G9 with its target FPN1, which, upon binding to FPNT blocks the interaction of
FPN| and hepeidin, thereby slowing FPN1 clearance and/or internalization.

Serum irom wag not elevared m animals treated with control murine 1gG and
ranged from 64 to 97 pg/dL over the time frame stadied. After administration of murine
Mab 1G9, serum iron levels were elevated from a baseline-of 136 and 144 pg/dl toa

peak of 306 and 292 ug/dL, respectively. The peak in serum iron occurred approximately
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48 rs after administration of murine Mab 1G9 (Figure 7). Serum iron ievels gradually

returned to baseline by 96 hours after administration, indicating that the elevation of

serum iron levels is irreversibie.

Example 9: Celi-based Assay for anti-FPN1 Antibody Inhibition of Hepeidin-23-
induced Internalization and Degradation

Experiments conducted essentially as described in Example 7 above demonstrate
that Mabs Combi-11, 4A410-3, and 1.2.2-4 inhibit human hepcidin-25 induced
internalization and degradation of human FPN1 more effectively in vifro as compared
with Mabs 34A9, 3D8, and 1G9 (see Table 10). More specifically, the anti-FPN1 Mabs
were tested in a 9-point concentration cutve starting at 900 nM and performing 3-fold
serial dilutions. The percent (%) inhibition was determined by subtracting the values for
120 oM hepcidin treatment, and then dividing the Mab treated values by the no hepeidin
treated value. Relative ICs; were determined in Sigma Plot. Top percent (%) inhibition

as well as relative and absolute [Csq are shown in Table 1.

Table 10

Mab Top % Inhibition | Relative ICsy (nM} | Absolute 1C50 (nM)
{1oG4} (=3} (n=3) (n=3)
Combil I 026 = 4.5 37 £ 02 38 + 01
4A10-3 85.0 & 2.2 47 £ 1.5 57 & 1.7
12.2-4 81.6 = 1.0 48 & 1.2 62 = 1.6

3D8 86.8 = 7.0 102 = 2.2 3.7 £ 3.4

1GY 59.0 = 8.0 92 = 35 88 & &1
34A8 55.2 & 7.1 538.9 = 18.6 N.C.

N.C.: Fitied top of curve does not reach 50% so absolute ICs can not be calculated.

Example 10: Pharmacodynamic Effect of Humanized Anti-Ferroportin Monoelonal

Antibodies 4A10-3 in Cvnomolgus Monkeys

The pharmacodynamics of anti-ferroportin Mabs may be studied after

administration of intravenous doses to mate Cynomolgus monkeys according to methods
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known to those skilied in the art. For exampie, in five independent studies Mab 4A10-3

was administered to Cynomolgus monkeys as a single intravenous bolus (n=4/group) at
doses of 6.3, 1.0, 3.0, 10 and 30 mg/kg. Blood samples (approximately 0.5 mL for iron
parameters) were taken prior 1o the first dose and at 1, 6, 12,24, 48,72, 96, 168 and 264
hours post-dose. At higher dose levels, additional biood samples were taken at 360, 456, 552,
and 648 hours post-dose. At the time of dosing, the animals weighed between 2 10 3 kg.
Blood samples were collected from cach animal via a fernoral vein mto tubes cohtaining
no anticoagulant.

Serym iron concentration-time profiles following inravenous administration of
0.3, 1.0, 3.0, 10 and 30 mg/kg Mab 4A10-3 to male Cynomolgus monkeys was associated
with a dose dependent increase in serum iron which peaked at 24 hours after dosing.
Peak iton responses (approximately 2-fold increase) and duration of response between the
10 mg/kg and 30 mg/kg doses were similar. In the animals administered 0.3, 1.0, and 3.0
mg/kg doses serutn iron returned to baseline values about 48 hours after dosing. In the
animals administered 10 mg/kg and 30 mg/kg doses, serum iron retumed to baseline
values about 72 hours afier dosing.

Furthermore, in a single study, administration of a single subcutaneous injection
of Mab 4A10-3 at a dose of 10 mg/kg produced an identical response (n=2; mean + SD)
in serum iron, in both intensity and duration, as observed after the equivalent intravenous

dose (n=4; mean = SD).

Example 11: Pharmacokinetics of Humanized Anti-Ferroportin Monoclonal
Antibodies in Rats and Cynomolgus Monkeys

The pharmacokinetics of anti-ferroportin Mabs may be studied in vivo according
methods well-known to those skilled in the art. The pharmacokinetics of anti-FPNT Mabs
4A10-3 and Combi 11 were investigated afier single intravenous doses to male
Cynomolgus monkeys and Sprague Dawley rats, for example. Atthe time of dosing the
Cynomolgus monkeys used weighed between 2.2 and 5.5 kg and the Sprague Dawley rats
weighed between 240 and 265 g.

The pharmacokinetic study conducted in Cynomolgus monkeys was performed in
three phases, with doses at 1.0 mg/kg, 3.0 mg/kg, and 0.3 mg/kg administered at
approximately 2 week intervals. At cach phase, either Mab 4A10-3 or Mab Combill was
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administered as a single miraverous bolus (n = 4 per group). Blood samples were taken

prior to the first dose and at 1, 6, 12, 24, 48, 72, 96, 168, and 264 hours post-dose.

In fats; Mab 4A10-3 or Mab Combi 11 was administered as a single intravenous
bolus dose of 3 mg/kg (n =3 per group). Serial blood samples were taken prior to dose
and at 0.08, 1,4, 8,24, 48,72, 120 and 168 hours post-dose.

Serum concentrations of Mabs 4A16-3 and Combi 11 were determined using a
human IgG sandwich ELISA format. The standard curve range was 5 to 400 ng/mL, with
a working lower limit of quantitation (LLOQ) defined as 10 ng/ml.. Pharmacokinetic
parameters were determined using non-compartmental analysis in WinNonlin version 5.2.

Serum concentration-time profiles following intravenous administration to male
Cynomolgus monkeys are plotted in Figure 10, Mab 4A10-3 was cleared much more
slowly (approximately 5-fold) than Mab Combill at ali doses studied. Differences were
apparent at the first time point éxﬁmined (1 hour) when serum concentrations of
Mab Combil lwere approximately 50% of that observed for Mab 4A10-3. At 24 hours
post-dose, serum concentrations of Mab 4A10-3 were 20-33% of Cmax compared to only
6-0% for Combiil. Peripheral concentrations of Mab Combill were not evident after the
0.3 mg/kg dose. The clearance of Mab 4A10-3 was somewhat faster at the two lower
doses compared to the 3 mg/kg dose. The T\ for Mab 4A10-3 ranged from 2 to 3 days.
However, the Ty for Mab Combi! | ranged from about 12 to about 27 hours.

The enhanced clearance of Mab Combil! relative to Mab 4A10-3 was
hypothesized to result from increased non-specific interactions of Mab Combil1 with cell
surface proteins which do not occur for Mab 4A10-3. In order to evaluate this hypothesis
the pharmacokinetics of Mab 4A10-3 and Mab Combil | was studied in rats since neither
Mab binds effectively to rat ferroportin.

Serum concentration-time profiles following intravenous administration to male
rats are plotted in Figure 11. Similar to the observation in primates, Mab 4A10-3 cleared
more stowly (approximately 5-foid) than Mab Combill in rats (data not shown). Again,
differences were apparent at the first time point examined (0.08 hours) when serum
concenirations of Mab Combil were approximately 50% of that observed for Mab
4A10-3. The Ty, for Mab 4A10-3 and Mab Combil | was approximately 4.5 days and 3

days, respectively, in rats (data not shown}.
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These data strongly suggest that the more rapid clearance observed for Mab

Combill was not attributable to target receptor-mediated clearance since neither Mab

4A10-3 nor Mab Combil 1 binds rat ferropartin.

Example 12: Anti-human FPN1 Mabs with Delayed Clearance and/or Low Non-
Specific (Heparin) Binding

The pharmacokinetic studies of Mab Combill described above in Example 11
suggested that Mab Combill was more rapidly cieared from serum as compared to Mab
4A10-3. The data also suggested that the more rapid clearance of Mab Combill as
compared to Mab 4A10-3 was not attributable to increased target recepior-mediated
clearance of Mab Combill relative to that of Mab 4A10-3.

Because multiple arginine residues had been introduced during the engineering of
Mab Combill, it was suspected that the resulting increase in positive charge of Mab
Combil | as compared with Mab 4A10-3, for example, resulted in increased undesirable
non-specific binding to negatively-charged membrane surfaces and to heparin. Indeed,
modeling of the structure of Mab Combill showed a strong positively-charged patch on
the surface of Mab Combil I which was more pronounced in Mab Combill than some of
the other human engineered anti-FPN1 Mabs, including Mab 4A10-3 and Mab L.2.2-4.

Mabe Combil 1, 4A10-3, and L2.2-4 were tested for non-specific heparin binding
using a heparin ELISA according to methods known to one skilled in the art. Mabs
Combill, 4A10-3, 3D8, and L2.2-4 were also tested for binding to human FPN1
expressing HEK 293 cells as well as 1o control HEK 293 cells Jacking human FPN1
expressed on the cell surface.

The heparin ELISA using Mab Combi-11 showed that Mab Combill binds
strongly to heparin whereas Mabs 4A10-3 and L2.2-4 did not. Furthermore, Mab Combi-
11 also bound strongly o both human FPN1 expressing HEK 293 cells and conrol HEK
293 cells lacking human FPN1 expressed on the cell surface. On the other band, Mabs
4A10-3, 3D8, and 1.2.2-4 significantly bound to human FPN1 expressing HEK 293 cells
but not fo the control HEK 293 cells,

Mab Com!1GY was therefore generated to reduce the non-specific binding
observed with Mab Combil 1 by replacing the arginine amino acid residuc i the HCDR2

with a glycine amino acid residuc. In addition, another potentially problematic amino
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acid residue found in Mab Combill, the tryptophan amino acid residue in the LCDR2,

was substituted with a tyrosine amino acid residue in Mab Com11GY. Preliminary
binding data, using supernatants from cells expressing Mabs Com1 1GY, demonstrated a
lack of non-specific binding to control HEK 293 cells, i.e., human FPNI non-expressing
cells, whereas both Mabs 1B7 and 1F8 demonstrated significantly more non-specific

binding to the same control cells.

Example 13: Assay for the Inhibition of Human Hepcidin-25 Binding to FPNI
Human engineered, affinity matured anti-human FPN1 antibodies may be assayed
for the ability to inhibit human hepcidin-25 binding to human FPN1 expressed in HEK
293 cells. Briefly, transfected FPN/293 cells are plated in poly-D-lysine coated plates on
96 well plates (BD Biosciences, San Jose, CA; BD Biocoat plates #35 4640) at 40,0600
cells per well in 80 pL of assay medium (DMEM 11965, 10% dialyzed FBS, 20 uM
FAC, penicillin-streptomycin), centrifuged for | minute at 1000 revolutions per minute,
and then incubated 4 hours at 37 °C, 10% CO,. FPNT expression is induced by adding 20
ul. of Doxycycline at 10 nM to the plated cells (2 nM final concentration of doxycycline.
Doxycyline induced and un-induced control cells are incubated for 5 hours at 37 °C, 16%
CO,. Next, the inducing agent 18 removed by washing the plate 2X with DMEM. The
cells are incubated overnight in 100 uL of assay medium. Next, the assay media is
removed and replaced with 40 uL test antibody or an isotype control antibody sofution in
wiplicate and incubated at 37 °C,. 10% CO, for 20 minuses. Next, 20 pL of biotinylated
mature human hepeidin is added to the wells to a final concentration of 30 nM per well.
The samples are incubated for [ hour, at 37 °C, 10% 10% CO; before washing 4 times
with 200 uL 2% FBS, D-PBS (Gibeo, catalog ne. 14040). Next, 65 ul. of lysing buffer
{0.5% Triton X-100, 10 mM EDTA) are added to ali the wells and the plates are shaken
for 10 minutes. Next, 50 uL of the solution in cach well is transferred to individual wells
of a streptavidin coated Greiner microtiter plate (60 pl. of 2 pg/mb streptavidin (Sigma,
St. Louis, MO; catalog ne. $4762) in PBS, incubated at 4 °C ovcmight, washed 2 times
(0.1% Tween 20, TBS), blocked with casein/PBS), and then incubated for one hour at
room temperature. Next, the wells of the plate are washed 3 times (0.1% Tween 20, TBS)

and 50 pL anti-human hepeidin-25 Mab 3.23 at 0.5 pg/ml is added and the samples are
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incabated one hour at room temperature.  The anti-huoman hepeidin-25 Mab 3.23 is

described in PCT International Patent Application Publication WO 2009/058797. Next,
the plates are washed three times and 50 uL of goat anti-human 1gG-horseradish
peroxidase (Southern Biotech catalog no. 2060-05) is added at 1:2000 dilution. After
incubating one hour at room temperature, the plate is washed 4X and 30 xL of OPD
substrate (Sigme; catalog no. P6912) is added. The reaction is stopped with 106 ul. 1 N
HCl after 4 minutes. Absorbance at 490 nm {Aso0) is read using an appropriate ELISA
plate reader. The assay range is determined by subtracting the Asgo of un-induced wells
from the induced wells receiving control antibody.

The data shown in Table 11 demonstrate that humanized Mab 3D8 and affinity
matured variants thereof significantly tnhibit the ability of humsan hepcidin-25 to bind
human FPN1. More specifically, Mab 3D8, a humanized form of the mouse Mab 1G9,
having the human heavy chain framework VH1-69 and light chain framework O2,
demonstrated an ICsy of about 400 oM as determined in this assay format, Affinity
matured Mabs 4A10-3, Combill, and L.2.2-4 demonstrated significantly mmproved

inhibition of binding as determined in this assay format.
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Table 11

Note: 75 kg/mole was the molecular weight used to calculate the antibody concentration.

Example 14: In Vitro Assay of the Effects of FPN1 Mabs on Cellular Ferritin Levels

As described in Example 5, Caco-2 cells, a human enterocyte cell iine,
endogenously expressing FPN1, may be monitored for changes in ferritin. In experiments
conducted essentially as described in Example 5, the effect of anti-human FPNI1
antibodies on mature hepeidin modulated iron regulation in Caco-2 cells was determined
and is expressed as percent inhibition, averaged over a number of independent
experiments in Table 12 below.

The data indicate that the effects of hepcidin on ferritin conceniration in the cells

can be inhibited by anti-human FPN1 Mabs in a dose-dependent manner. As indicated by
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the ECS50 valies, some anti-human Mabs are more potent in inhibiting the effect of

hepeidin than others, for example, Combill = 4A10-3 > L2-2-4> 3D,

Table 12: Percentage inhibition (+ SEM) by anti-human FPN1 Mabs on mature
hepcidin induced increases in cellular ferritin levels in Caco-2 cells in vitro

Cancentration Combill 4A10-3 L2-2-4 3D8 Control
(M) ' human
1gGy
6.67E-7 M 752 (7.4) 61.9 (6.3) 61.7(3.9) | 20.8(6.1) | 18.7(3.8)
222E-TM 69.3(6.2) 539.6(5.4) 1538117y [ 252(44) |242(52)
74E-8 M 61.1 (5.0 456 (5.1) | 40.6(10.3) | 12.0({5.0) j21.1 (44)
247E-§ M 43,3 (6.5) 36.2 (8.13 30,1 (4.4) 34(47) 221 (3.8
8.0E-0 M 31.6(9.1) 28.0{7.5) 39.5(6.3) | 14536y 116.1(3.7)
2.TE9 M 34.8(5.7) 24.9 (7.6) 35.6 (7.5)‘ 10.6(10.6) | 22.4(3.6)
90E-10 M 23.3(6.3) 19.5(4.8) 24.4 (8.2 8.6(64) [17.5(3.9)
JO0E-10 M 14.2 (5.6) 12.0(10.6) | 24.1(9.8) 7.3(6.0) [155(3.2)
Number of 6 6 3 4 16
experiments (i)
ECS50 (nM) 28 37 193 360 N.C.

N.C.: Negative control ECsy can not be calculated.




WE CLAIM:

L. A monoclonal antibody, or an antigen-binding fragment thereof, which comprises
a LCDRI, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 comprising the amino acid
sequence shown in:

a) SEQ ID NOs: 37,129, 22,107, 118, and 120, respectively;

b) SEQ ID NOs: 37, 174, 22, 175, 176, and 120, respectively;
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c¢) SEQ ID NOs: 37, 125,22, 23, 110, and 19, respectively;
d) SEQ ID NOs: 37, 177, 22, 23, 112, and 19, respectively; or
e) SEQ ID NOs: 37, 122, 22, 23, 110, and 19, respectively, and binds human ferroportin 1

consisting of the amino acid sequence shown in SEQ ID NO: 1.

2. The monoclonal antibody or antigen-binding fragment of claim 1
comprising a light chain variable region and a heavy chain variable region as shown in:
a) SEQ ID NO: 136 and SEQ ID NO: 134, respectively;

b) SEQ ID NO: 180 and SEQ ID NO: 178, respectively; or
¢) SEQ ID NO: 140 and SEQ ID NO: 138, respectively.

3. The monoclonal antibody or antigen-binding fragment of any one of
claims 1 to 2 comprising:
a) a light chain and a heavy chain as shown in SEQ ID NO: 154 and SEQ ID
NO: 152, respectively;
b) a light chain and a heavy chain as shown in SEQ ID NO: 181 and SEQ ID
NO: 179, respectively; or
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¢) a light chain and a heavy chain as shown in SEQ ID NO: 158 and SEQ ID
NO: 156, respectively.

4. The monoclonal antibody or antigen binding fragment of any one of
claims 1-3 comprising two light chain polypeptides and two heavy chain polypeptides,
and wherein each of the light chain polypeptides have the amino acid sequence as shown
in SEQ ID NO: 154 and each of the heavy chain polypeptides bave the amino acid
sequence as shown in SEQ ID NO: 152,

5. The monoclonal antibody or antigen binding fragment of any one of
claims 1-3 comprising two light chain polypeptides and two heavy chain polypeptides,
and wherein each of the light chain polypeptides have the amino acid sequence as shown
in SEQ ID NO: 181 and each of the heavy chain polypeptides have the amino acid
sequence as shown in SEQ ID NO: 179.

6. The monoclonal antibody or antigen binding fragment of any one of
claims 1-3 comprising two light chain polypeptides and two heavy chain polypeptides,
and wherein each of the light chain polypeptides have the amino acid sequence as shown
in SEQ ID NO: 158 and each of the heavy chain polypeptides have the amino acid
sequence as shown in SEQ ID NO: 156.

7. The monoclonal antibody or antigen binding fragment of any one of
claims 1 to 6 which binds human ferroportin 1 with a Kp less than about 10 nM as

determined by surface plasmon resonance at 25 °C.
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15

20

25

30

35

8. The monoclonal antibody or an antigen-binding fragment thereof of any one of
claims 1-7 which binds to one or more peptides selected from: |

a. 403SPFEDIRSRFIQGESITPTK 427 (SEQ ID NO: 12);

b. 4sEDIRSRFIQGESITy s (SEQ ID NO: 13);

c. 40oRSRFIQGESITPTK : (SEQ ID NO: 14);

d. 403SPFEDIRSRFIQGy s (SEQ ID NO: 15);

e. 400RSRFIQGESIT410 (SEQ ID NO: 16); and

f.  400RSRFIQG4;5 (SEQ ID NO: 95).

9. The monoclonal antibody or antigen-binding fragment of any one of

claims 1 to 8 for use in therapy.

10, The monoclonal antibody or antigen-binding fragment of any one of
claims 1 to 8 for use in treating or preventing anemia, anemia of cancer, or anemia of
chronic disease in a subject

11.  Use of the monoclonal antibody or antigen-binding fragment of any one of
claims 1 to 8 for the preparation of a medicament for the treatment or prevention of

anemia, anemia of cancer, or anemia of chronic discase in a subject.

12.  The monoclonal antibody or antigen-binding fragment of any one of
claims 1 to 8 for use in increasing serum iron levels, reticulocyte count, red blood cell

count, hemoglobin, and/or hematocrit in a human.
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13, A pharmaceutical composition, comprising the monoclonal antibody or
antigen-binding fragment of any one of claim 1 to &, and a pharmaceutically acceptable

carrier, diluent, or excipient.

14.  The pharmacecutical composition of claim 13, further comprising an
erythropoiesis-stimulating agent, or other therapeutic agent conventionally emploved to

increase serum iron levels, reticulocyte count, red blood cell count, hemoglobin, and/or

hematocrit in a subject.
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X182765T25.txt
SEQUENCE LISTING

<110> ETi Lilly and Company
<120> Anti-rFerroportin 1 Monoclonal Antibodies and uUses Thereo¥
<130> X18276

<150> US 61/120076
<15%> 2008-12-05

<150> UsS 61/239818
<151> 2009-05-04

<160> 214

<170> PatentIn version 3.5

<210> 1

<211> 571

<212> PRT

<213> Homo sapiens
<400> 1

Met Thr Arg Ala Gly Asp His Asn Arg Gin Arg Gly Cys Cys Gly Ser
1 5 10 15

Leu Ala Asp Tyr Leu Thr Ser Ala Lys Phe Leu Leu Tyr Leu Gly His
20 25 30

Ser Leu Ser Thr Trp Gly Asp Arg Met Trp His Phe Ala val Ser val
35 40 45

Phe Leu val Glu Leu Tyr Gly Asn Ser Leu Leu Leu Thr Ala val Tyr
50 55 60

Gly Leu val val Ala Gly Ser val Leu val Leu Gly Ala Ile Ile Gly
65 70 75 80

Asp Trp val Asp Lys Asn Ala Arg Leu Lys val Ala GIn Thr Ser Leu
g

val val GlIn Asn val Ser val Ile Leu Cys Gly Ile Ile Leu Met Met
100 105 110

val Phe Leu His Lys His Glu Leu Leu Thr Met Tyr His Gly Trp val
115 120 125

Leu Thr Ser Cys Tyr Ile teu Ite ITe Thr Ile Ala Asn Ile Ala Asn
130 135 140

Leu Ala Ser Thr Ala Thr Ala Iie Thr Ile Gln Arg Asp Trp Ile val
145 150 155 160

val val Ala Gly Glu Asp Arg ser Lys Leu Ala Asn Met Asn Ala Thr
165 170 175

Page 1



X1B8276ST25.txt

Ile Arg Arg Ile Asp GIn Leu Thr Ash Ile Leu Ala Pro Met Ala val
180 185 190

Gly Gin Ile Met Thr Phe Gly Ser Pro val Ile Gly Cys Gly Phe Ie
195 200 205

Ser Gly Trp Asn Leu val Ser Met Cys val Glu Tyr val Leu Leu Trp
210 215 220

Lys val Tyr Gln Lys Thr Pro Ala Leu Ala val tys Ala Gly Leu Lys
225 230 235 240

Glu Glu Glu Thr Glu Leu Lys GIin Leu AsSh Leu His Lys Asp Thr Glu
245 250 255

Pro Lys Pro teu Glu Gly Thr His Leu Met Gly val Lys Asp Ser Asn
260 265 270

Ile His Glu Leu Glu His Glu GIn Glu Pro Thr Cys Ala Ser Gin Met
275 280 285

Ala Glu Pro phe Arg Thr Phe Arg Asp Gly Trp val Ser Tyr Tyr Asn
290 295 300

Gin Pro val Phe Leu Ala Gly Met Gly Leu Ala Phe Leu Tyr Met Thr
305 310 315 320

val teu Gly Phe Asp Cys Ile Thr Thr Gly Tyr Ala Tyr Thr ¢In Gly
325 330 335

Leu Ser Gly Ser Ile Leu Ser Ile Leu Met Gly Ala Ser Ala Ile Thr
340 345 350

Gly Ile Met Gily Thr val Ala Phe Thr Trp Leu Arg Arg Lys Cys Gly
355 360 365

Leu val Arg Thr Gly Leu Ile Ser Gly Leu Ala GlIn Leu Ser Cys Leu
370 375 380

Ile Leu Cys val Ile Ser val pPhe Met Pro Gly Ser Pro Leu Asp Leu
385 390 395 400

Ser val Ser Pro Phe Glu Asp Ile Arg Ser Arg Phe Ile Glin Gly Glu
405 410 415

Ser Ile Thr Pro Thr Lys Ile Pro Glu ITe Thr Thr Glu Ile Tyr Met
420 425 430

Ser Asn Gly Ser Asn Sar Ala Asn Ile val Pro Glu Thr Ser Pro Giu
435 440 445

Page 2



val
450

Ser Pro

Ala Ile

465

Arg

Gln Glu Asn

Asn 5er Met

Leu Ala Pro

515

rhe val

530

Ser

Thr
545

L.eu Gly

Arg Lvs Glu

<210> 2

<211l> 1716
<212> DNA
<213> Homo

<400> 2
atgaccagag

ctgacctcty
atgtggcact
acagcagtct
gactgggtag
gtttcagtca
ctgaccatgt
aatattgcaa
gttgttgcag
gaccagttaa
ccagtcatcg
gtrctgetcet
gaagaggaaa
gagggaactc

gagcctactt

Ile Ile

Leu

Gly

Ile
485

val

Asn
500

Tyr
ASh Pro
Ala

Met

ASn LYS

Ser

Trp

Glu

Leu

Glu

Gly

Leu

val
455

Ser
Ser Phe
Ser Glu
Leu

Asp

Phe
520

Ala

Ile

Ala

550

Gin
565

ASnh

sapiens

cgggagatca
caaaattcct
ttgcggtgic
acgggctggtr
acaagaatgc
tcctgtgtyg
accatggatg
atttggccag
gagaagacag
ccaacatctt
gctgtggett
gyaaggttta
ctgaattgaa
atctaatggg

gtgccteeca

Ala

Asn Thr

caaccgccag
tctctacctt
tgtgttictg
ggtggcaggg
tagacttaaa
aatcatcctg
ggttctcact
tactgctact
aagcaaacta
agcccccatg
tatttcggga
ccagaaaace
acagctgaar
tgtgaaagac

gatggctrgag

X182765T25.txt

Leu Leu Phe Ala Gly

Thr
475

Asp Leu

Arg Gly Ile

Leu
505

Leu

Gly Leu Leu

Met Tyr Phe

Cys Gly Pro

355

val val

570

Ser

agaggatgcet
ggtcattctc
gtagagctct
tctgttetgg
gtggcecaga
atgatggttt
tcctgetata
gcaatcacaa
gcaaatatga
gctgttggec
tggaacttgg
cecagetctag
rtacacaaag
tctaacatcec

cocttccgta

Page 3

vai
460

val Thr GIn

ite Asn Gly

Phe Ile Met

510

val Leu Ile

525

Arg Phe Ala

Asp Ala Lys

grggatcctt
tcictacttg
atggaaacag
tcctgggage
cctecgetggt
tcttacataa
tcctgatcat
tccaaaggga
atgccacaat
agattatgac
tatccatgtg
ctgtgaaagc
atactgagcc
atgagcttga

ccrrccgaga

Ile Ala

Leu Leu

480

val Gln

495

val Ile

ser val
Gin

ASN

val
560

Glu

ggccgactac
gggagatcgg
cctectttig
carcatcggt
ggtacagaat
acatgagctt
cactattgca
ttggattgtt
acgaaggatt
atrtggetec
cgtggagtac
tggtcttaaa
aaaaccccty

acatgagcaa

tggatgggtc

60
120
180
240
300
360
420
480
340
600
660
720
780
840
900



tcetactaca
gtcctggget
atcctcagta
acttggetac
ctttectgtt
tcegtttcte
accaagatac
attgtcccgg
ggcgtcatty
caagaaaaty
ratcttcttg
ggcttgctoyg
tttgcccaaa
aggaaggaaa
<210> 3
<211> 573
<2i2> PRT
<213>
<400> 3
Met Thr Arg
1

Ala

Leu Asp

Ser Leu Ser

phe Leu val

50

Gly Leu val

65

Asp Trp val

val val Gin

val Phe Leu

115

accagcctgt
ttgactgcat
ttttgatggg
gtcgaaaatg
tgatcttgtg
cttttgaaga
ctgaaattac
agacaagtcc
ctgctagaat
taattgaatc
atcttctgea
tattgattec
atactctggg

atcaagcaaa

Macaca 1irus

Ala Gly
5

Tyr Leu

20

Thr Trp

Glu Leu

val Ala

ASp Lys

85

Asn val

100

His Lys

Asp

Thr

Gly

Tyr

Gly

70

Asn

Ser

His

gtttctggcet
caccacaggg
agcatcaget
tggtttggtt
tgtgatctct
tatccgatca
aactgaaata
tgaatctgtg
cggtctttgg
£gaaagaggc
tttcatcatg
agtctecttt
aaacaagctc

tacatctgtt

His Asn

Ser Ala

Asp Arg

40
Gly Asn
55

Ser val

Ala Arg
val

Glu lLeu

120

X182765T25. txt

ggcatgggc

tacgcctaca
ataactggaa
cggacaggtc
gtattcatgc
aggttcattc
tacatgtcta
cccataatct
tcctttgatt
attataaatg
gtcatcctgg
gtggcaatgg
trtgcttgcy

gtgtag

GlIn
10

Arg Arg

LYs Phe ifeu

Met Trp His

Ser Leu Leu

Leu val Leu

75

Leu vai

Leu
105

Cys Gly

l.eu Thr Met

Page 4

ttgctttect
ctcagggact
taatgggaac
tgatctcagg
ctggaagecce
aaggagagtc
atgggtctaa
ctgtcagtct
taactgtgac
gtgtacagaa
ctccaaatce
gccacattat

gtcetgatge

Gly Cys Cys

Ley Leu

30

Tyr

Ala val

45

Phe

Ley Thr Ala

60

Gty Ala 1le

Ala GIn Thr

Ile Ile Leu

110

His
125

Tyr Gly

ttatatgact
gagrtggrrcc
tgtagctttt
attggcacag
cctggactty
aattacacct
ttctgctaat
gcrgtttgea
acagttgetg
ctccatgaac
tgaagctitt
gtatttccga

aaaagaagtt

Gly ser

15

Gly

Ser val

val Tyr

Ile Gly

80

ser
95

Leu
Met

Met

Trp val

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1629
1680
1716



L.eu

Leu

145

val

Ile

Gly

Ser

Lys

Glu

Pro

Ile

Ala

Gln

305

val

Leu

Gly

Leu

Ile
385

Thr

130

Ala

vai

Aryg

Gin

Gly

val

Ghu

Lys

His

Glu

290

Pro

Ley

Ser

Ile

val

370

Leu

Ser
Ser
Ala
Arg
Ile
195
Trp
Tyr
Glu
Pro
Giu
275
Pro
val
Gly
Gly
Met
355

Arg

cys

Cys

Thr

Gly

Ile

180

Met

Asn

Gln

Thr

l.eu

260

Leu

Phe

Phe

Phe

Ser

340

Gly

Thr

val

Tyr

Ala

Glu

165

Asp

Thr

Leu

Lys

Glu

245

Glu

Glu

Arg

Leu

AsSp

325

I'le

Thr

Gly

Ije

Ije

Thr

150

ASD

Gln

Phe

val

Thr

230

Leu

Gly

His

Thr

Ala

310

Cys

Leu

val

Leu

Ser
390

Leu

135

Ala

Arg

Leu

Gly

Ser

215

Pro

Lys

Thr

Glu

Phe

295

Gly

Ile

Ser

Ala

Ile

375

va'l

Ile

Ile

Ser

Thr

ser

200

Met

Ala

GIn

His

Gin

280

Arg

Met

Thr

Ile

Phe

360

Ser

Phe

X1827635T25.tXt

Ite Thr Ile Ala Asn

Thr

Lys

Asn

185

Pro

Cys

Leu

Leu

Leu

265

Glu

AsSp

Gly

Thr

t.eu

345

Thr

Gly

Met

Ile

Leu

170

Ile

val

val

Ala

Asn

250

Met

Pro

Gly

Leu

Gly

MeT

Trp

Leu

Pro

Page 5

Gin

155

Ala

Leu

Ila

Glu

va'l

235

Leu

Gly

Thr

Trp

Ala

315

Tyr

Gly

Leu

Ala

Gly
395

140

Arg

Ash

Ala

Gly

Tyr

220

Lys

His

val

Cys

val

300

Phe

Ala

Ala

Arg

Gin

380

Ser

ASp

Met

Pro

Ala

Lvs

Lys

Ala

285

Ser

Leu

Tvr

Ser

PO

Ile

Trp

Asn

Met

190

Gly

Leu

Ala

ASp

ASp

270

Ser

Tyr

Tyr

Thr

Ala

350

Lys

ser

Leu

Ala

Ile

Ala

175

Ala

Phe

Leu

Phe

Thr

255

sSer

Gln

Tyr

Met

Gin

335

Ile

Cys

Cys

ASpP

Asn

val

160

Thr

val

Ile

Trp

LYS

240

Asn

Met

Asnh

Thr

320

Gly

Thr

Gly

Leu

Leuy
400



ser val ser

ser Ile Thr

Met Ser

435

Tyr

Glu
450

Pro Ser

ITe Ala Ala

465

Led Leu Gln

val GlIn Asn

val Ile Leu

515

val
530

ser Ser

His Asn Thr

545

Glu val Arg

<210> 4

<211> 1320
<212> DNA
<213> Arti

<220>
<223>

<400> 4
caggtgcage

Synt

tectygcaagg
cctggacaag
aaatccaagt
atggagctga
tttgactact

tcggtottcc

Phe
405

Pro

Pro Thr

420

Asn Gly

val Pro

Arg Tle

Glu Asn

485

sSer
500

Met
Ala pro
Phe

val

Leu Gly

Glu

Lys

Ser

Ile

Asn

Asn

Ala

Ash

Asp Ile

Iie Pro

Asn Ser

440

Ile
455

Ser
Leu Trp
Iie Glu
Leu

Tyr

Glu
520

Pro

Met
535

Gly

Lys Leu

550

Glu
565

Lys

ficial

hetic

tggtgeagtce
catctggcta
ggcttgagty
tcaggggcag
gcagcctgag
ggggccaagg

cgctagegec

ASn

Gln Ala

tggggctgag
cgecttcact
gatgggaacy
agtcaccatt
atctgaggac
aaccacggtc

ctgctccagyg

Glu

425

Ala

val

Ser

Ser

Leu

505

Ala

His

Phe

ASn

X18276S5T25

Arg ser Arg Phe Ile

410

Thr 1le

Ash Iie
Ser Leu
Phe

ASp

Glu
490

Arg

ASp Leu

Phe Gly

ITe Met

Ala Cys

555

Thr
570

Ser

gtgaagaagc
tcgttettga
agtaatccta
accgcggaca
acggccgtgt
accgtctect
agcaccteeg

Page 6

LEXT

GIn

Thr
430

Ile Thr

val Pro Glu

445

Leu Phe Ala

460

Leu Thr val

Gly Ile Ile

Phe
510

Leu His

Leu Leu val

525

Tyr Phe
540

Arg

Gly Pro Asp

val val

ctgggtectce
tagagtgggt
ggactgggag
aatccacgag
attactgtgc
cagcctecac

agagcacagc

Glu
Ile
Thr ser
val

Gly

Gin
480

Thr

Asn
495

Gly

Ile Met

Leu Ile

Phe Ala

Ala Lys

560

agtgaaggtt
gcgacaggec
gacgaagtat
cacagcctac
gcgcgagrtt
caagggccca

cgccetgggyc

60
120
180
240
300
360
420



tgcctggtca
accageggeg
agcotggtga
cacaagcaca
ccaccetgec
cccaaggaca
agccaggaag
gccaagacaa
accagtectgce
ggccteecgt
caggtgtaca
tgccrggtca
ccggagaaca
tacagcaggc
gtgatgcatyg
<210> 5
<211> 570
<Z212> PRT
<213>
<400> 5
Met Thr Lys
1

Ala

‘Leu Asn

ser
35

Ser Leu

Phe Leu val

50

Gty val

65

Leu

Asp Trp val

vail val Gn

val Phe Leu

115

aggactactt
tgcacacctt
ccgrgeectce
gcaacaccaa
cagcacctga
ctctcatgat
accccgaggt
agcegeggga
accaggactg
cctccatega
ceetgececc
aaggcttcta
actacaagac
taaccgtgga

aggcrctgea

Rattus sp

ser Arg
5

Leu
Thr Trp
Glu Leu
val Ala
Asp
Asn

100

His Lys

ASp

Thr

Gly

Tyr

Gly

70

Asn

Ser

Asn

cceccgaaccg
cccggctgte
cagcagetty
ggtggacaag
ggcegecggyg
cteecggace
ccagrtcaac
ggagcagttc
gctgaacgge
gaaaaccatc
atcccaggag
ccccagegac
cacgectecce
caagagcagg

caaccactac

Gin Thr

ser Ala

Asp Arg

40

Gly
55

Asn

val

Ser

Ala

Arg

val

Glu Leu

120

X182765T25. txt

gtgacggtgt
ctacagtecct
ggcacgaaga
agagttgagt
ggaccatcag
cctgaggtca
tggtacgtgy
aacagcacgt
aaggagtaca
tccaaagcecea
gagatgacca
atcgcegtgg
gtgctggact
tggcaggagyg

acacagaaga

Gin Glu

10

His

Phe Leu

Trp

Ser Leu Leu

val Leu

75

tey
val

Ley

Leu
105

Gly

Leu Asn Met

Page 7

cgtggaactc
caggactcra
cctacacctg
ccaaatatgg
tettoctgtt
cgtgcgtggt
atggcatgga
accgrgtggt
agtgcaaggt
aagggcagec
agaaccaggt
agtgggaaag
ccgacggetc
ggaatgtctt

gccteteect

Gly Cys Cys

Leu Leu

30

TYr

Phe Ala val

45

Leu Thr ala

60

Gly Ala Ile

Ala Gin Thr

Ile Ile Leu

1190

His
125

Tyr Gly

aggcgecctg
cteectcage
caacgtagat
tccceccatge
cecceccaaaa
ggtggacgtyg
ggtgcataat
cagcgtecte
ctccaacaaa
ccgagageca
cagcctgace
caatgggcag
cttcttcctc
ctcatgetece

gtctctgggt

Gly ser

15

Gly

ser val

val Tyr

Ile Gly

80

ser
95

Leu
Met

Met

Trp val

480
540
600
660
720
780
840
900
260
1020
1080
1140
1200
1260
15320



Ley
Leu
145

val

Ile

Ser

Pro

Ala

Gln

305

val

Leu

Gly

Leu

Ile
385

Thr

130

Ala

val

Arg

Gin

Gly

val

Glu

Lys

Arg

Glu

290

Pro

Leu

Ser

val
370

Leu

va'l

Ser

Ala

Arg

Ie

195

Trp

Tyr

Glu

Pro

Glu

275

Pro

va'

Gly

Gly

Met

355

Arg

Cys

Cys

Thr

Gly

Ile

180

Met

Asn

Gln

Ser

Leu

260

Leu

Phe

Phe

Phe

Ser

340

Gly

Thr

val

Tyr

Ala

Glu

165

AsSp

Thr

Leu

Lys

Glu

245

Giu

Glu

Arg

Leu

ASp

325

Ile

Thr

Gly

Ile

Ile

Thr

150

Asn

Gln

rhe

val

Thr

230

Leu

Gly

Cys

Thr

Ala

310

Cys

Leu

val

tey

Ser
390

Leu

135

Ala

Arg

Leu

Gly

Ser

215

Pro

Lys

Thr

Glu

Phe

295

Gly

Ile

Ser

Ala

Phe

375

val

Ile

Ile

Ser

Thr

Ser

200

Met

Ala

G1In

His

Gin

280

Arg

Met

Thr

val

Phe

360

Ser

Phe

X18276ST25.txt

Ile Thr Ile Ala Asn

Tht

Arg

ASN

185

Pro

Cys

Leu

Leu

Leu

265

Glu

Asp

Gly

Thr

l_eu

345

Thr

Gly

Met

Ile

Leu

170

Ile

val

val

Ala

Thr

250

Met

Pro

Gly

Leu

Gly

Met

Trp

Ley

GIn
155

Ala

Leu

Giu

val

235

Ser

Gly

Thr

Trp

Ala

315

Tyr

Gly

Leu

Ala

140

Arg

Asp

Ala

Gly

Tyr

220

Lys

Pro

Glu

Cys

va'l

300

Phe

Ala

Ala

Arg

Gln
380

Pro Gly Ser

Page 8

395

Asp

Met

Pro

205

Phe

Ala

Lys

Lys

Ala

285

Ser

Leu

Tyr

Ser

Arg

Leu

Pro

Ile

Trp

Asn

Met

190

Gly

Leu

Ala

Asp

Tyr

Tyr

Thr

Ala

350

Lys

Ser

Leu

Ala

Ile

Ala

175

Ala

Phe

Leu

t.eu

Thr

255

Ser

GIn

Tyr

Met

Gin

235

Ile

Cys

Cys

ASp

Asn

val

160

Thr

val

Ile

Trp

ASN

Asn

Thr

320

Gly

Thr

Gly

Ley

Leu
400



ser val ser

Ala val ser

asn val Sser

435

val pro Ile

450

Arg Ile Gly

Glu Asn val

ser Met Asn

Ala Pro Asn

515

val Ala

530

Phe

Leu
545

Gly Asn

Asp Glu Ser

<210> 6

<211> 1713
<212> DNA
<213> Ratt

<400> 6
atgaccaagt

ctgacctcag
atgtggcact
acagcrgtct
gactgggtag
gtatcagtca
ctgaacatgt

aacattgcga

Phe
405

Pro

Ser Thr

420

Asn val

Ile

Ser

Leu Trp

Glu

Thr

val

val

Ser

Asp Ile

Ile

Lys

Thr
440

Asn

Ser
455

Leu

Phe Asp

470

Glu
485

Ile
Tyr Leu
Pro Glu
Met

Gly

Gin Ile

Ser

L.eu

Ala

His

Phe

Glu Arg

AsSp Leu

Phe

Leu
535

val Cys

550

Gin Pro

565

us sp

caagagatca
caaaattcct
ttgcagtgtc
acgggttggt
ataagaatgc
tictetgegg
atcatggatg

atttggccag

ASN

Thr Ser

gacccatcag
cctctacctt
tgtgtitctg
ggtggcaggc
cagacttaaa
gatcatcctyg
ggtccttact

tactgccact

X18276ST25.txt

Arg Ser Arg

410

Pro Glu Thr

425

val His Glu

tey Phe Ala

val
475

Leu Thr

Tle 1le

490

Gly

His Phe

0

w
w1

Leuy Leu val

Tyr Phe Arg

Ala Pro

535

val
570

vai

gaaggatgct
ggccactctce
gtggaactct
tctgttctgg
gtggcccaga
atgatggttt
gtctgctaca

gcaattacaa

Page 9

Phe Ile His

Glu Met Leu

430

Met Ser Thr

445

Gly val Ile

Thr Gln Leu

Asn Gly val

val
510

Ile Met

Leu

Ser

Phe
540

G1In

Glu Lys Glu

gtggatcttt
tctecactty
acggaaacag
tcctgggage
cgtccetggt
tcttacacaa
tcectgatcat

tccaaaggga

Glu Glu

415

Met Ser

ser

LysS

Ala

Gln
480

Leu

Gin
495

AsSnh
Iie Leu
val Ser
Lys Thr

Thr
560

val

agcaaactac
gggggatcgg
cctcetettg
catcattggt
ggttcagaat
gaatgagctt
caccattgca

ctggattgtt

60
120
180
240
300
360
420
480



gtcgtageay
gaccagctaa
ccagtcattyg
ttcttgetct
gragaggagrt
gagggaactc
gaacccacct
tcctactata
gtcctgggcet
atcctecagty
acttggctac
ctttcttgtt
tetgtrtote
actaccaaaa
gtccatgaga
gtcattgctg
gaaaatgtaa
CIIctcgace
ttgctagtat
gcccagaaga
gatgaaagtc
<210> 7

<211> 570
<212> PRT
<213> mus
<400> 7

%et Thr Lys

Leu Ala Asn

Leu Ser
35

Ser

Leu val
50

Phe

Gly Leu val

65

gagaaaacag
ccaacatcct
gctgtggttt
ggaaggttta
cagaactgaa
acctaatggy
gtgcctccca
accagcecgt
tcgactgtat
ttttgatggg
gtcgaaaaty
tgatcttgty
catttgaaga
tacctgaaac
tgagtactaa
ctagaatcgg
ttgaatcaga
ttctgeattt
tgatttcagt
ctctgggeaa

agcctaatac

5p

Ala Arg
5

AS
Tyr teu Th
20

Thr Trp Gl
Glu Leu

Ty

val Ala
70

Gly

gagcagatta
ggcccccaty
catttctggt
€cagaagacc
gcagctgacc
tgagaaagac
gatcgcagaa
atttttggct
caccacagga
agcatcagea
tggccttgtt
tgtgatctec
tatccgttcet
agaaatgctt
atcecgteecc
tctttggtec
aagaggcatt
catcatggte
ctcctttgty
ccagattttt

atctgttgtg

p Gln Thr

r ser Ala

Y ASp Arg

40

rGly
55

ASN

Ser vai

His

LysS

Met

ser

Leu

X182765T25.txt

gcagacatga
getgttggec
tggaatttgg
cctgetetgy
fcacctaaag
tctaacatcee
cecttecgea
ggcatgggcc
tatgcttaca
ataactggaa
cggactyggtc
gtgttcatge
aggtttatac
atgrctaatg
ataatctecy
ttrgatttga
atcaatggtg
atcttggece
gcaatgggac
grttgtgctc

tag

Gln Glu
10

Phe Leu

Trp His

Leu Leu

va'l Leu
75
rPage 10

atgctaccat
agattatgac
tgtccatgtg
ctgtaaaagc
atactgagcc
gtgaacttga
cttttcgaga
tggctttcct
ctcagggact
taatgggaac
tgttctcagy
ctggaagcecc
atgaggaggc
tgtctaatgt
tcagectget
ctgtgacaca
tgcagaactc
caaatcctga
atcttatgta

ctgatgaaaa

Gly Cys Cys

Led Tyr Leu

30

Ala val

45

Phe

Leu Thr Ala

60

Gly Ile

tagaaggatt
attcggttcc
tgtggagtac
tgctctcaag
aaaacctttg
atgtgaacaa
tggatgggte
ctatatgaca
gagtggttcce
tgtggcctic
actggctcag
cttggacctyg
agtgtcctea
tgtcaatacc
gtttgcagga
gttgctgcaa
catgaactac
agcttttagce
tttecgtttt

ggaagttaca

Gly
15

Ser

Gly His

ser val

val Tyr

I7e Gly

80

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1713



X1B2765T25.txt

Asp Trp val Asp Lys Asn Ala Arg Leu Lys val Ala Gln Thr Ser Leu
85 90 95

8

val val GIn asn val Ser val ITe Leu Cys Gly Ile Ile Leu Met Met
100 105 110

val Phe Leu His Lys Asn Glu Leu Leu Thr Met Tyr His Gly Trp val
115 120 125

teu Thr val Cys Tyr Ile Leu Ile Ile Thr Ile Ala Asn Ile Ala Asn
130 135 140

Leu Ala Ser Thr Ala Thr Ala Ile Thr zle Gln Arg Asp Trp Ile val
145 150 155 160

val val Ala Gly Glu Asn Arg Ser Arg ieu Ala Asp Met Asn Ala Thr
165 170 175

Ile Arg Arg Ile Asp Gin Leu Thr Asn Ile Leu Ala Pro Met Ala val
180 185 190

Gly GlIn Ile Met Thr pPhe Gly Ser Pro val Ile Gly Cys Gly phe Ile
195 200 205

Ser Gly Trp Asn Leu val Ser Met Cys val Glu Tyr Phe Leu Leu Trp
210 215 220

Lys val Tyr Gin Lys Thr Pro Ala Leu Ala val Lys Ala Ala Leu Lys
225 230 235 240

val Glu Glu Ser Giu Leu Lys GlIn Leu Thr Ser Pro Lys Asp Thr Glu
_ 245 250 255

Pro Lys Pro teu Glu Gly Thr His Leu Met Gly Glu Lys Asp Ser Asn
260 265 270

ite Arg Glu teu Giu Cys Glu GIn Giu Pro Thr Cys Ala Ser Glin Met
275 280 285

Ala Glu Pre phe Arg Thr Phe Arg Asp Gly Trp val Ser Tyr Tyr Asn
290 295 300

GIn Pro val Phe Leu Ala Gily Met Gly Leu Ala Phe Leu Tyr Met Thr
305 310 315 320

val Leu Gly Phe Asp Cys Ile Thr Thr Gly Tyr Ala Tyr Thr GIn Gly
325 330 335

Leu Ser Gly Ser Ile Leu Ser Ile Leu Mer Gly Ala ser aAla Ile Thr
340 345 350
Page 11



XL82768T25.txt

Gly ITe met Gty Thr val Ala Phe Thr Trp Leu Arg Arg Lys Cys Gly
355 360 365

Leu val Arg Thr Gly Leu pPhe Ser Gly Leu Ala Gln Leu Ser Cys Leu
370 375 380

Ile L.eu Cys val Ile ser val Phe Met Pro Gly Ser Pro Leu Asp Leu
385 390 395 400

Ser val Ser Pro Phe Glu Asp Ile Arg Ser Arg Phe val Asn val Glu
405 410 415

pro val Ser pPro Thr Thr Lys Ile Pro Glu Thr val phe Thr Thr Glu
420 425 430

MeT His Met Ser Asn Met Ser Asn val His Glu Met Ser Thr Lys Pro
435 440 445

ITe Pro Ile val Ser val Ser Leu Leu Phe Ala Gly val Ile ala Ala
450 455 460

Arg Ile Gly Leu Trp Ser phe Asp Leu Thr val Thr Gin Leu Leu Gln
465 470 475 480

Giu Asn val ITe Glu Ser Glu Arg Gly Ile Ile Asn Gly val Gin Asn
485 490 495

Ser Met Asn Tyr Leu Leu Asp Leu Leu His Phe Ile Met val Ile Leu
500 505 510

Ala Pro Asn Pro Glu Ala Phe Gly Leu teu val teu Ile Ser val Ser
515 520 525

Phe val Ala Met Gly His Leu Met Tyr Phe Arg Phe Ala Gln Lys Thr
530 535 540

Leu Gty Asn GIn Ile Phe val Cys Gly Pro Asp Giu Lys Glu val Thr
545 550 555 560

Asp Glu Asn G'ln Pro Asn Thr Ser val val

565 570
«210> §
<2311> 1713
<212> DNA
<213> Mus sp
<400> 8§
atgaccaagg caagagatca aacccaicag gaaggatgcet gtggatcctt agcaaactac 60
ctgacctcag caaaattcct cctctacctt ggecactete teotccactty ygggggatogg 120

Page 12



atgtggcact
acagctgtcet
gactgggtgg
gtgtcecgrea
ctgaccatgt
aacattgcaa
grrgrggcag
gaccagctaa
ceagtcatty
ttcttgotct
gtagaggagt
gagggaactc
gagcccaccet
tcctactata
gtcctgggct
atccttagta
acctggetac
ctttcctgrt
tetgtttete
actaccaaaa
gtccatgaga
gtcartgcty
gaaaatgtaa
cttcttgace
ttgetggtat
gceccagaaga
gatgaaaatc
<210> 9

<211> 36

<212> PRY
<213>
<400> 9

1

ttgcagtgtc
atggactggt
ataagaatgc
tectctgegy
accatggatg
atttggccag
gagaaaacag
ccaacatcct
gctgtgottt
ggaaggttta
cagaactgaa
atctaatggg
gtgecctecca
accagccagr
ttgactgtat
ttttgatggg
gtcgaaaatg
taatcttgtg
catttgaaga
tacctgagac
tgagtactaa
ctagaatcgg
ttgaatctga
ttctgcattt
tgatttcagt
ctctgggeaa

aaccgaatac

Homo sapiens

tgtgtrttctyg
ggtyggcaggce
cagacttaaa
aatcatcctyg
ggtcctract
tactgccact
gagcagatta
ggcccecatg
catttccggt
ccagaagacc
gcagctgace
tgagaaagac
gatggcagag
gtttctgget
cactacaggg
agcatcagea
tggccttgtt
tgtgatctcc
tatcegttet
cgtctttaca
acccatcccce
tetttggtec
aagaggcatt
catcatggtc
ctcctttyty
ccagatttrt

atctgtigta

X182765T25.txt

gtggaactct
tctgttcotgg
gtggcecaga
atgatgottt
gtctgctaca
gcgatcacaa
gcagacatga
gctgteggec
tggaatttgg
cctgetetgy
tcacctaaag
tccaacatecc
cccttecgea
ggcatggygcc
tacgcctaca
ataactggaa
cggactggte
gtattcatgc
aggtttgtga
acagaaatyc
atagtctctg
tttgatttga
atcaatggtg
atcttggccce
gcaatgggac
grttgtggte

tag

10

atggaaacag
tcctgggage
cgtcactagt
tcctacacaa
tcctgatcat
tccaaaggga
atgctaccat
agattatgac
tgtccatgig
ctgtaaaage
atactgagcc
gtgaacttga
ctttcegaga
tggctttect
ctcaggggcet
taatgggaac
tattctcagy
ctggaagecc
atgtggagec
atatgtccaa
tcagectygcet
cggtgacaca
tgcagaactc
caaatcctga
atcttatgta

ctgatgaaaa

ccttctetty
catcattggt
ggticagaat
gaatgagctc
cactattgeca
ctggattgtt
tagaaggatt
atrtggrtet
Tgtggagtac
tgctcteaag
aaaaccrrtg
atgtgaacaa
tggatgggtc
ctatatgaca
gagtggatcc
tgtgogccttc
actagececag
cttggaccty
agtgtcccca
catgtctaat
gttigcagga
grtgctgcaa
catgaactac
agcrtttggc
tttccgattt

agaagttaca

Pro Gly Ser Pro Leu Asp Leu Ser val Ser Pro Phe Glu Asp Ile Arg
5 15

Ser Arg Phe ITe Gln Gly Glu Ser Ile Thr Pro Thr Lys Ile Pro Giu

20

25
Page 13

30

180
240
300
360
420
480
540
500
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1713



X18276ST25

LEXT

Iie Thr Thr Glu Ile Tyr Met ser Asn Gly Ser Ash Ser Ala Asn Ile

40

val Pro Glu Thr ser Pro Glu Ser

50

<210> 10

<211> 642
<212> DNA
<213>

<220
<223>

<400> 10
gacatccaga

atcacttgcea
gggaaagccce
aggttcagtg
gaagattttg
gggaccaagg
tctaatgage
cccagagagg
gagagtgtca
ctgagcaaag
ctgagcrcgce
<210> 11

<211> 39

<212> PRT
<213>

<220>
<223>

<400> 11

artificial

synthetic

tgacccagrc
gggcgagtaa
ctaagetect
gcagtggatc
caacttacta
tggagatcaa
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga

ccgtcacaaa

Artificial

Synthetic

55

tccatecctec
gagcattagce
gatctatgct
tgggacagat
ttgtcaacaa
acggactgtg
tggaactgec
gtggaaggtyg
cagcaaggac
gaaacacaaa

gagctrtcaac

ctgtctgeat
aaatatacag
gggtccaage
ttcactcteca
cataatgaat
gctgcaccat
tctgttgtgt
gataacgccec
agcacctaca
gtctacgcct‘

aggggagagt

45

ctgtaggaga
cctggtatca
ggcactggyag
ccatcagcag
acccgtacac
ctgtcttcat
gcctgetgaa
tccaatcggg
gcctcageag
gcgaagtcac

gc

cagagtcacc
gcagaaacca
agtcccatca
tctgcaacct
gttcggcgga
cttcecgeca
taactictat
taactcccag
caccctgacy

ccatcaggyc

Ile ser Gln Ala val His ala Ala His Ala Glu Ile Asn GIlu Gly Pro
1 5

10

i5

Giy Pro Gly ggr Pro Phe Glu Asp Ile Arg Ser Arg Phe Ile Gin Gly
25 30

Glu ser Ile Thr Pro Thr Lys

35
<210> 12
<211> 20
<212> PRT
<213>

Homo sapiens

Page 14

60
120
180
240
300
360
420
480
540
600
642



<400> 12

Ser Pro Phe
1

Thr Pro Thr
<210> 13
<211> 14
<212> PRT
<213> Homo
<400> 13
Glu Asp zle
1

<210> 14
<21i> 14
<212> PRT

<213> Homo
<40C> 14

Arg Ser Arg
1

<210> 15
<211> 13
<212> PRT
<Z21i3> Homo

<400> 15

Ser Pro Phe
1

<210> 16
<211> 11
<212> PRT
<213> Homo

<400> 16

Arg Ser Arg
1

<210> 17
<211> 10
<212> PRT

X182765T25.txt

Glu Asp Ile Arg Ser Arg
5

LYS
20

sapiens

Arg Ser Arg Phe Ile Gln
5

sapiens

phe Ile GIn Gly Glu ser
5

sapiens

Glu Asp Ile Arg Ser Arg
5

sapiens

Phe I7e Gin Gly Glu Ser
5

<213> Artificial

<220>

<223> Synthetic

<400> 17

Gly Tyr Ala Phe Thr Asn Phe Leu Ile Glu
1

5

Phe I7e Gin Giy Glu
10

Gly Glu ser Ile Thr
10

Ile Thr Pro Thr Lys
10

Phe Ile Glin Gly
10

Ile Thr
10

10
Page 15

Ser Iie
15



X182765T25. txt

<210> 18

<211> 17

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 18

Thr Ile Asn Pro Glu Thr Gly Gly Thr Lvs Tyr Asn Glu Lys Phe Arg
1 5 10 15

Gly

<210= 19

<21l> 5

<212> PRT

<213> Artificial.

<220>
<223> Synthetic

<400> 19

Giu Phe Phe Asp Tyr
1 5

<210> 20

<21i> 11

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400= 20

Arg Ala Ser Lys Ser Ile Ser Lys Tyr Leu Ala
1 5 10

<210> 21

<213i> 7

<212> PRT

<213> Arvificial

<220>
<223> Synthetic

<400> 21

Ala Gly Ser Thr Leu His ser
1 5

<210> 22

<21i> ©

<212> PRT

<213> Artificial

<220>
<223> Synthetic
Page 16



X182765T25.txt

<400> 22

Gin GIn His Asn Glu Tyr Pro Tyr Thr

1 5

<210> 23

<211> 10

<212> PRT

<213> Artificial

<220>

<223> Synthetic

<400> 23

Gly Tyr Ala Phe Thr Ser Phe teu Ile Glu
1 5 10
<210> 24

<211> 17

<212> PRY

<213> Artificial

<220>

<223> synthetic

<400> 24

Thr ITe Asn Pro Arg Thr Gly Gly Thr Lys Tyr Asn Glu Lys Phe Arg
1 - 5 10 15

Gly

<210> 25

<211> 17

<212> PRT

<213> Artificial
<220>

«223> Synthetic
<400> 25

Thr Ile Asn Pro Lys FThr Gly Gly Thr Lys Tyr Asn Glu Lys Phe Arg
1 5 10 15

Gly

<210> 26

<211> 17

<212> PRT

<213> Artificial
<220>

<223> Synthetic
<400> 26

Thr ITe Asn Pro Glu Thr Gly Giy Thr Lys Tyr Asn Ala Lvs Phe Arg
Page 17



X182765725.Txt

1 5 10
Gly

<210> 27

<21i> 7

<212> PRT

<213> Artificial

<220>

<223> Ssynthetic

<dQ0> 27

Ala Gly Ser Lys Leu His Ser
1 5

<210> 28

<211> 7

<212> PRT

<213> Artifticial
<220>

<223> Synthetic
<400> 28

Ala Gly Ser Arg Leu His Ser
1 5

<210> 29

<211> 9

<212> PRT

<213> artificial
<220>

<223> synthetic
<400> 29

Phe Gln His Asn Giu Tyr Pro Tyr Thr
1 5
<210> 30

<211> 10

<212> PRT

<213> aAartificial

<220>
<223> synthetic

<220>

<221> MISC_FEATURE
222> (&)..(&)

<223> Xaa is Asn or Ser

<400> 30

Gly Tyr Ala Phe Thr Xaa Phe Leu Ile Glu
1 5 10

Page 18



X18276ST25.txt

<230> 31

<211l> 17

<212> PRT

<213> Artificial
<220>

<223> synthetic

<220>

<221> MISC_FEATURE

<222> (5)..(5

<223> Xaa is Glu, Lys, or Arg

<220>

<221> MISC_FEATURE
<222> (13)..4i3

<223> Xaa is Glu or ala

<400> 31

Thr Ile Asn Pro Xaa Thr Gly Gly Thr Lys Tyr Asn Xaa Lys Phe Arg
1 5 10 15

Gly

<210> 32

<21l 7

<212> PRT

<213> aArtificial

<220>
<Z223> Synthetic

<220

<221> MISC_FEATURE

<222> (4)..(4)

<223> Xaa is Thr, Lys, or Arg

<400> 32

Ala Gly Ser Xaa Leu His Ser
1 5

<21(0> 33

<211> 9

<212> PRT

<213> Artificial

<220>

<223> synthetic

<220>

<221> MISC_FEATURE

<222> {(1)..(D

<223> Xaa is Phe, His, or Gln

<400> 33

Xaa GIn His Asn Glu Tyr Pro Tyr Thr
1 5
Page 19



X182765T25.txt

<210> 34

<211> 17

<212> PRT

<213> Artificial
<220>

<223> Synthetic
<400> 34

Thr ITe Asn Pro Lys Thr Gly Gly Thr Lys Tyr Asn Ala Lys Phe Arg
1 5 10 15

Gly

<210> 35

<211> 17

<212> PRT

<213> Artificial
<Z220>

<223> synthetic
<400> 35

Thr Ser Asn Pro Arg Thr Gly Gly Thr iLys Tyr Asn G'lu Lys pPhe Arg
1 5 10 15

Gly

<210 36

<211> 17

<2312> PRT

<213> Artificial

<220>

<223> Synthetic

<400> 36

Thr Ile asn Pro Arg Thr Gly Gly Thr Lys Tyr Lvs Glu Lys pPhe Arg
1 5 10 15
Gly

<230> 37

«<211> 11

<212> PRT

<213> Artvificial

<220>

<223> Synthetic

<400> 37

Arg Ala Ser Lys Ser Ile Ser Lys Tyr Thr Ala
10

1 5
Page 20



X182765T25.txt

<210> 38

<211> 11

<212> PBRT

<213> Artificial
<220>

<223> synthetic
<400> 38

Arg Ala Ser Lys Ser Ile Ser Lys Tyr Ser Ala
1 5 10

<210> 39

<211> 11

<212> PRT

<213> aArtificial

<220>

<223> synthetic

<400> 39

Arg Ala Ser Lys Ser Ile Ser Lys Tyr Ala Ala
1 5 10
<210> 40

<21l> 9

<212> PRT

<213> Artificial

<220

<223> Synthetic

<400> 40

His ¢In His Asn Glu Tyr Pro Tyr Thr
1 5

<210> 41

<211> 17

<212> PRT

<213> Artificial

<220

<223> Ssynthetic

<400> 41

Thr Ser Asn Pro Arg Thr Gly Gly Thr Lys Tyr Lys Glu Lys Phe Arg
1 5 10 15

Gly

<210> 42

<211 11

<2172> PRT

<213> Artificial
<220>

Page 21



<223>

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

<400>

X182765T25. tXt
synthetic

MISC_FEATURE

o) .. o
Xaa 1is Leu, Thr, Ser, or Ala
42

Arg Ala Ser Lys Ser Ile Ser Lys Tyr Xaa 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

Gly

<210>
<Z21i>
<212>
<213>

<400>

1

ser val Lys 581 Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Phe
25

43

17

PRT
Artificial

Synthetic

MISC_FEATURE
(2)..(2
Xaa 1s Ser or Ile

MISC_FEATURE

(5)..(5)
Xaa is Glu, Lys, or Arg

MISC_FEATURE
(12)..(12)
Xaa is Asn or Lys

MISC_FEATURE

(13)..013)
Xaa is Glu or Ala
43

Thr Xaa Asn Pro Xaa Thr Gly Gly Thr Lys Tyr Xaa Xaa Lys Phe Arg
5 15

10

44

114
PRY
MUs sp

44

Gin val Gin Leu Lys Gln Ser Gly Ala Glu Leu val Arg Pro Gly Thr
15

5 10

Page 22



Leu

Arg

65

Met

val

Ser

Ile

Thr

50

Gly

Gin

Arg

Ser

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

Glu Trp
35

ITe Asn

Lys Ata

Leu Asn

Glu Phe

100

45
114
PRT

Leu

Pro

Thr

Ser

85

Phe

Artificiail

Synthetic

45

GIn val Gin Leu

1

Ser

Leu

Arg

65

MetT

val

ser

val

Ile

Thr

50

Gly

Gln

Arg

Ser

<210>
<211>

Lys val
20

Giu Trp

35

I7e Asn

Lys Ala

Leu Ashn

Glu Phe
100

46

114

LYS

Ser

Leu

Pro

Thr

Ser

85

Phe

Lys

Glu

Leu

70

Leu

ASp

Gln

Cys

Lys

Arg

Leu

70

Leu

ASP

Gln

Thr

Tyr

Ser

LYS

GIn

Thr

Thr

Tyr

Arg

40

Gly

Ala

Ser

Trp

Gly

Ala

Arg

40

Gly

Ala

Ser

Trp

X182765T25.€xt

rro Gty Gln Gly Leuy

Gly

Asp

Ala
Ser
25

Pro
Gly

Asp

ASp

Thr Lys

Lys Ser
75

AsSp Ser
80

Gin Gly

Glu Leu
10

Gly Tyr

Gly Gin

Thr Lvs

Lys Ser

75

Asp Ser
90

Gin Gly

Page 23

Tyr
60
sar

Ala

Thr

val

Ala

Gly

Tyr

60

Ser

Ala

Thr

45

Asnh

Ser

val

Ser

Arg

Phe
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ser,

Pro

Leu

135

ASD

ASp

Lys

GlIn

Pro

120

Leu

AsSn

Ser

Ala

Gly

or Thr

X18276ST25.txt

Ser Asp Glu Gln Leu Lys

AsSn Asn

Ala Leu

Lys ASp

170

Asp Tyr

Leu Ser

10

Phe

ser

Glu

ser

125

TYyr Pro Arg
140

ser Gly Asn

Thr Tyr Ser

Lys His Lys
190

Pro val Thr
205

Page 34

ser

Glu

Ser

Leu

175

val

Lys

Gly

Gin
160
Ser

Tyr

Ser

u val Lys Lys Pro Gly Ser
15



X18276ST25.txt

Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Xaa Phe Thr
20 25 30

Leu Iie Glu Trp val Arg GIn Ala Pro Gly Gln Gly Leu Glu

35 40 45
Gly Thr Ser Asn Pro Arg Thr Gty Xaa Xaa Lys Tvyr Lys Xaa
50 55 60

Arg Gly arg val Thr Ile Thr ala Asp Lys Ser Thr Ser Thr

65 70 75

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr

85 90

Ala Arg Giu Phe Phe Xaa Tyr Trp Gly Gin Gly Thr Thr val
100 105 110

Ser ser

<210> 57

<211> 107

<212> PRT

<213> Artificial

<220>

<223> Synthetic

<220>

<221> MISC.FEATURE

<222>  (54)..(54)

<223> Xaa 1s Leu or Arg

<220>

<221> MISC_FEATURE

<222» (55)..(55)

<223> Xaa 1is His, Arg, or Tyr

<220

<221> MISC_FEATURE

<222> (56)..(56)

<223> Xaa s Ser, Trp, or Tyr

<400> 57

Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser

1 5 10

Asp Arg val Thr Ile Thr Cys Arg Ala Ser Lys Ser Ile Ser
20 25 30

Thr Ala Trp Tyr Glin GIn Lys Pro Gly Lys Ala Pro Lys Leu

35 40 45
Tyr Ala Gly Ser Lys Xaa Xaa Xaa Gly val Pro Ser arg phe

Page 35

Ser Phe

Trp Met
Phe

Lys

Ala Tyr

80

TYr Cys

Thr val

val Gly
15

Lys Tyr
Leu Ile

Ser Gly



50

65

55

X1B2765T25. txt

60

Ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
70

80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gln His Asn Glu Tyr Pro Tyr
85 95

20

Thr pPhe Gly Gly Gly Thr Lys val Giu Ile Lys
05

100
<210> 58
<2311> 342
<212> DNA
<213> Mus sp
<400> 58
caggtgcage tgaagcagte
tcctgcaagg cttctggata
cctggacagg gccttgagtg
aatgagaagt tcaggggcaa
atgcagetca acagcectgac
ttigactact ggggccaagg
<210> 59
<211 321
<212> DNA
<213> Mus sp
<400> 59
gaaacaactg tgacccagtc
attaattgca gggcgagtaa
gagaaaacta ataagcettcet
aggttcagtg gcagtggatc
gaagattttg caatgtatta
gggaccaage tggagctgas
<210> 60
<211l> 342
<212> DNA
<213> Artificial
<220>
<223> synthetic
<400> 60

tggagctgaa
cgccticact
gattggaacg
ggcaacactg
atctgatgac

caccagtctc

tecatcettat
gagcattagc
tatctacgcet
cggtacagat
crgtcaacaa

a

ctggtaaggc
aatttcttga
atraarcctg
actgcigaca
tetgeggtct

acagtcrcct

cttgctgeat
aaatatttag
ggatccactt
ttcactctca

Cataatgaat

ctgggacttc
tagagtggt:
aaactggtgy
aatcrrccag
atttctgtgt

Ca

ctcctggaga
cctggttica
tgcactctyg
ccatcagtag

accegtacac

agtgaaggty
aaagcagagg
tactaagtat
cactgcctat

cagagagttt

aaccattact
agagaaacct
aattccatca
cctggagect

gttcggagga

caggtgcagc tgaagcagic Tggagctgaa ctggtaagge ctgggacttc agtgaaggto

tcctgcaagg cttotggata cgecttcact tegttettga tagagtggtt aaagcagagg

cctggacagg gocttgagtg gattggaacy attaatccta ggactggtgg tactaagtat

Page 36

60
120
180
240
300
342

60
120
180
240
300
321

50
120
180



X182765T25.txt
aatgagaagt tcaggggcaa ggcaacactg actgctgaca aatcttccag cactgectat

atgcagctca acagectgac atctgatgac tctgcggtct atttctygtgt cagagagttt

tttgactact ggggccaagg caccagtctc acagtctect ca

<210> 61

<211> 321

<212> DNA

<213> Artificial
<220>

<223> synthetic
<400> 61

gaaacaactg tgacccagtc
attaattgca gggcyagtaa
gggaaaacta ataagctict
aggttcagtg gcagtggatc
gaagatittg caatgtatta
gggaccaagc tggagctgaa
<210> 62

- <213> 342

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 62

caggtogcage tggtgcagtc
tcctgcaagg catciggera
cctggacaag ggcttgagig
aatgagaagt tcaggggeag
atggagctga gcagcctgag
tttgactact ggggccaagg
<210> 63

<211l> 321

<212> DNA

<213> Artificial
<220>

<223> synthetic
<400> 63

gacatccaga tgacccagte
atcacttgca gggcgagtaa
gggaaagccc ctaagetect

aggttcagty gecagtggatc

tccatcttat
gagcattagc
tatctacget
cggtacagat
ctgtttccaa

d

tggggctgag
cgccttcact
gatgggaacyg
agtcaccatt
atctgaggac

aaccacggtc

tccatcctece
gagcattagce
gatctatgc:

tgggacagat

cttgctgcat
aaatatttag
ggatccaagt
ttcactctca

cataatgaat

gtgaagaagc
tegttettga
attaatccta
accgcggaca
acggeegrgt

accgtctect

ctgrctgcat
aaatatttag
ggatccaagt

ttcactctea

ctcctggaga
cctggtttca
tgcactctgg
ccatcagtag

acccgtacac

crgggtectc
tagagtgggt
ggactggtyay
aatccacgag
attactgtge

Ca

ctgtaggaga
cctggtatca
tgcactctygg

cCcatcageaq

Page 37

aaccattact
agagaaacct
aattccatca

cctggagect

gtrcggagga

agtgaaggrt
gcgacaggec
tactaagtat
cacagcctac

gcgegagttt

cagagtcacc
gcagaaacca
agtcccatca

tctgeaacct

240
300
342

60
120
180
240
300
321

60
120
180
240
300
342

60
120
i80
240



gggaccaagg tggagatcaa a

<210> 64

<211> 342

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 64

caggtgcagc tggtgcagtc
tcctgcaagy catetggeta
cctggacaag ggctrigagtg
aaagagaagt tcaggggcag
atggagctga geagectgag
tttgactact ggggccaagy
<210> 65

<211> 321

<212> DNA

<213> Artificizal
<220> _

<223> Ssynthetic
<400> 65

gacatccaga tgacccagtc
atcacttgca gggcgagtaa
gggaaagece ctaagetect
aggttcagtg gcagtggatc
gaagattitg caacttacta
gggaccaagg tggagatcaa
<210> 66

<211> 329

<212> PRT

<213> Artificial
<220

<223> Synthetic
<400> 66

1

ser Thr ser Gly Gly Thr Ala Ala Leu Gly Cys Leu vat
20 25

Phe Pro Glu pPro val Thr val Ser Trp Asn Ser Gly aAla

tggggctgag
cgcctteact
gatgggaacyg
agtcaccatt
atctgaggac

aaccacggtc

tccatectec
gagcattagc
gatctatgct
tgggacagat
ttgtcaacaa

a

X182765T25.txt
gaagattityg caacttacta trgrttccaa cataatgaat acccgtacac gttcggcgga

gtgaagaagc
tcgttcttga
agtaatccta
accgcggaca
acggcegtgt

accgtctect

ctgtcrgeat
aaatatacag
gggtccaagt
ttcactctca

cataatgaat

Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro
5

10

ctgggtecte
tagagtgggt
ggactggtyg
aatccacgag
attactgtgce

Cd

ctgtaggaga
cctggtatca
tgcactctgg
ccatcageag

acccgtacac

Page 38

Ser

agtgaaggtt
gcgacaggec
tactaagtat
cacagccrac

gcgcgagttt

cagagtcacc
gcagaaacca
agtcccatca

tctgcaacct

gttcggcgga

Ser Lys
15

Lys Asp Tyr
30

Leu Thr Ser

300
321

60
120
180
240
300
342

60
120
180
240
300
321



X182765T25. txt
35 40

Gly val His Thr phe Pro Ala val Leu Gin Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser val val Thr val Pro Ser Ser Ser ieu Gly Thr Gin Thr
65 70 75 80

Tyr ITe Cys Asn val Asn His Lys Pro Ser Asn Thr Lys val Asp Lys
85 90 95

Lys val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110

pro Ala Pro Glu Leu teu Gly Gly Pro Ser val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys
130 135 140

val val val Asp val Ser #His Glu Asp Pro Glu val Lys Phe Asn Trp
145 150 155 160

Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu
o165 170 175

Glu GIn Tyr Asn Ser Thr Tyr Arg val val ser va?l Leu Thr val Leu
180 185 190

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn
195 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

Gln Pro Arg Giu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
225 230 235 240

Leu Thr Lys Asn Glin val Ser ieu Thr Cys Leu val Lys Gly Phe Tyr
245 250 255

Pro Ser Asp Iie Ala val Glu Trp Glu Ser Asn Gly G'in Pro Glu Asn
260 265 270

Asn Tyr Lys Thr Thr Pro Pro vati Leu Asp Ser Asp Gly Ser Phe Phe
275 ' 280 285

teu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln GIn Gly Asn
290 295 300

val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr
Page 39



305

310

X182765T25. txt

Gin Lys Sar Leu Ser Leu Ser Pro Gly

<210>
<211>
<212
<213>

<220>
<223>

<400>

67
329
PRT

325

artificial

synthetic

67

Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

TYr

Arg

Pro

Lys

val

145

Tyr

Glu

His

Thr

Pro

val

50

Ser

Pro

130

val

val

Gln

Gin

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

LYS

val

Asp

TYr

Lys

Gly

20

Pro

Thr

va'l

Asn

Pro

100

Glu

ASp

AsSp

Gly

Asn

180

Trp

Gly

Gly

val

Phe

val

val

85

Lys

Leu

Thr

val

vai

165

Ser

L.eu

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

ser

150

Glu

Thr

Asn

ser
Ala
val
Ala

55

val

Cys
Gly
Met
135
His
val

Tyt

Gly

va'l

Ala

ser

40

val

Pro

Lys

Asp

Gly

Ile

Glu

His

Arg

LYS
200

Phe

Leu

25

Trp

Leu

Ser

Pro

LYS

105

Pro

ser

ASp

Asn

val

185

Glu

Pro

10

Gly

AsSh

Glin

Ser

Saer

90

Thr

Ser

Arg

Pro

Ala

170

val

Tyr

315

Leu Ala
Cys Leu
ser Giy
Ser Ser

60
Ser Leu
75
Asn Thr
His Thr
val Phe
Thr Pro

140
Glu val
Lys Thr

Ser val

Lys Cys

Page 40

Pro

val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

LYS

Lys

Leu

Ser

Lys

Leu

Ley

Thr

val

Pro

110

Phe

val

Phe

Pre

Thr

190

vai

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Prro

Pro

Thr

AsSn

Arg

175

val

ser

320

Lys

Tyr

ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Leu

Asnh



Lys Ala
210

Gin Pro
225

mMet Thr
Pro ser
ASn Tyr

Leu Tyr
290

val Phe
305

Gln Lys

<210>
<Z211i>
<212>
<213>

<400>

Ala ser
1

ser Thr
Phe Pro
Gly val

50

L.eu ser
65

Tyr Thr

Thr val

Leu

Arg

Lys

ASD

Lys

ser

Ser

Ser

68
325
PRT
Homo

68

Thr

Ser

Glu

35

His

Ser

Cys

Glu

Pro Ala
Glu Pro
Asn G1In
245
Ile Ala
260
Thr Thr
Lys Leu

Cys Ser

Leu Ser
325

sapiens
Lys Gly
5
Glu ser
20
pro val
Thr Phe
val val
Asn val
85

Arg Lys

Pro

GIn

230

val

val

Pro

Thr

val

310

Leu

Pro

Thr

Thr

Pro

Thr

70

Asp

Cys

Ile

215

val

Ser

Glu

Pro

val

295

Met

Ser

Ser

Ala

val

w3
[

val

His

Cys

Glu

Tyr

Leu

Trp

val

280

ASD

Pro

val

Ala

ser

40

val

Pro

Lys

val

X182765725., txt

Lys Thr fie Ser Lys

Thr

Thr

Giu

265

Leu

Lys

Glu

Gly

Phe

Leu

25

Tre

Leu

Ser

Pro

Glu
105

Leu

Cys

250

Ser

ASD

Ser

Ala

Pro

10

Gly

Asn

Gln

Ser

ser

90

Cys

220

Pro Pro
235

Leu val

Asn Gly

Ser Asp

Arg Trp

300

Leu His
315

tey Ala

Cys Leu

ser Gly

Ser Sser

60

Asn Phe
75

Asn Thr

Pro Pro

Page 41

5er

LysS

Gln

ASn

Pro

val

Ala

45

Gly

Gly

Lys

Cys

Ala

Arg

Gly

Pro

270

Ser

GIn

His

Cys

LYS

Leu

Leu

Thr

val

Pro
110

Lys

Glu

Phe

255

Glu

Phe

Gly

Tyr

Ser

15

ASp

Thr

Tyr

G1In

Asp

95

Ala

Gly

Glu

240

Tyr

Ash

Phe

AsSN

Thr
320

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro



Pro

Thr

val

145

Met

Ser

Ley

Ala

Pro

225

Gin

Ala

Thr

Ley

Ser

305

ser

val

Leu

130

Ser

Giu

Thr

Asn

Pro

210

Glin

val

val

Pro

Thr

290

vat

L.eu

Ala

115

Met

His

val

Phe

val

ser

Giu

Pro

275

val

Met

sSer

Gly

Iie

Glu

His

Arg

Lys

Glu

TYyr

Leu

Trp

260

Met

Asp

His

Pro

Pro

Ser

ASp

Asn

165

val

Glu

Lys

Thr

Thr

245

Glu

L.eu

Lys

Glu

Gly

<210>
<Z21l>
<212>
<213>

<220>
<223>

<400>

1

69

326

PRT
artificial

synthetic
69

Ser

Arg

Pro

150

Ala

val

Tyr

Thr

Leu

230

Cys

Ser

Asp

Ser

Ala
310

val

Thr

135

Glu

LYS

5er

Lys

Ile

215

Pro

Leu

Asn

Ser

Phe

120

Pro

val

Thr

val

Cys

200

ser

Pro

val

Gly

ASD

280

Trp

His

X18276ST25. txt

Leu Phe Pro Pro Lys

Giu

Gin

Lys

t.eu

185

Lys

Lys

Ser

Lys

Gln

265

Gly

GlIn

Asn

val

Phe

Pro

170

Thr

val

Thr

Arg

Gly

Pro

Ser

Gln

His

Page 42

Thr

Asnh

155

Arg

val

ser

Lys

Gly

235

Phe

Glu

Phe

Gly

Tyr
315

Cys

140

Trp

Glu

val

Asn

Gly

Glu

Tyr

Asn

Phe

Asn

300

Thr

125

val

Tyr

Glu

His

Met

Pro

Asn

Leu

285

val

Gin

Pro

val

val

Gln

Glin

190

Gly

Pro

Thr

Ser

Tyr

270

Tynr

Phea

Lys

Lys

val

ASp

Phe

175

ASp

Leu

Arg

Lys

Asp

255

Lys

Ser

Ser

ser

ASp

Asp

Gly

Asn

Trp

Pro

Asn

240

Ile

Thr

Lys

Cys

Leu
320

Ala Ser Thr tys Gly -Pro Ser val Phe Pro Leu Ala Pro Cys Ser Arg
3 15



Ser

Phe

Gly

l.eu

65

Tyr

. Arg

Glu

ASp

Asn

Trp

Pro

Glu

225

Ash

Thr

Thr

Pro

val

50

Ser

Thr

val

Phe

Thr

130

val

vatl

Ser

Leu

ser

210

Pro

Gln

Ala

Thr

Ser

Glu

35

His

Ser

Cys

Glu

Leu

115

Ley

Ser

Glu

Thr

Asn

195

ser

GlIn

val

val

Pro
275

Glu

20

Pro

Thr

va'l

AS

Ser

100

Gly

Met

Glin

val

Tyr

180

Gly

Ile

val

Ser

Glu

260

Pro

Ser

val

Phe

val

val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

val

Thr

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

Asn

val

Glu

Lys

Thr

230

Thr

Glu

Leu

Ala

val

Ala

55

val

Gly

Ser

Ala

val

Tyr

Thr

215

l.eu

Cys

Ser

ASp

Ala

ser

40

val

Pro

Lys

Pro

val

120

Thr

Giu

Lys

Ser

Lys

200

Pro

Leu

Asn

Ser
280

X182765T25.txt

Leu Gly Cys Leu val
25

Trp

Leu

Ser

Pro

Pro

105

Phe

Pro

val

Thr

val

185

cys

Ser

Pyro

val

Asn

Gln

Ser

Ser

90

Cys

Leu

Glu

Gin

Lys

Leu

Lys

Lys

ser

Ser

Ser

sSer

75

ASNh

Pro

Phe

val

Phe

155

Pro

Thr

val

Ala

Gln

235

Gly

Pro

Gly

ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Arg

val

Ser

Lys

Glu

Phe

Giu

Gly ser Phe

Page 43

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Glu

teu

Asnh

205

Gly

Giu

Tyr

Asn

Phe
285

L.eu

Thr

val

Pro

110

Lys

val

Tvyr

Giu

His

190

Lys

Gln

Met

Pro

ASh

270

Ley

ASD

Thr

Tyr

Lys

Asp

95

Ala

Pra

val

val

Gin

175

Gin

Gy

Pro

Thr

sSer

255

Tyr

Tyr

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

va'l

ASp

160

rhe

ASD

Leu

Arg

Lys

ASp

LYS

ser



Arg lLeu Thr val Asp

280

Cys Ser val Met His

305

Leu Ser Leu Ser Leu

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

<220>
<223>

<400>

70
326
PRT

325

Artificial

synthetic

70

Ala Ser Thr Lys

1

Ser

Phe

Gly

Leu

65

Tyr

Arg

Glu

AsSp

ASp

Gly

Thr

Pro

va'l

50

ser

Thr

vatl

Ala

Thr

130

val

val

ser Glu
20

Giu Pro
35

His Thr

ser val

Cys Asn

Glu Ser

100

Ala Gly
115
Leu Met

Ser Gln

Glu val

Gly
5
Ser
val
Phe
val
val
g5
Lys
Gly
Tle

Glu

His
165

LYS
Glu

310

Gly

Pro

Thr

Thr

Pro

Thr

70

ASD

Tyr

Pro

Ser

295

X182765T25,txt

Ser Arg Trp Gin Glu Gly Asn val phe Ser
3

Ala Leu His Asn His Tyr Thr Gln Lys Ser

Ser

Ala

val

Ala

55

val

His

Gly

Ser

Ala

val

Ser

40

vai

Pro

Lys

Pro

va'

120

Thr

Glu

Lys

Phe

Leu

25

Trp

Leu

Ser

Pro

Pro

105

Phe

Pro

val

Thr

Pro

10

Gly

ASN

Gln

Ser

ser

80

Cys

Leu

Glu

GIn

LyS

315

Leu

cys

Ser

Ser

ser

75

Asn

Pro

Phe

val

Phe

155

Pro

Ala

Leu

Gly

Ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Arg

Page 44

Pro

va'l

Ala

45

Gly

Gly

Lys

Cys

Pro

i25

Cys

Trp

Glu

Let

Thr

val

Pro

110

Lys

val

Tyr

Glu

Ser

15

Asp

Thr

Tyr

LYS

Asp

95

Ala

Pro

val

val

Glin
175

320

Arg

Tyr

ser

Ser

Thr

80

Lys

Pro

Lys

va'l

Asp

160

Phe



Asn Ser Thr

Asn
195

Trp Leu

Ser Ser

210

Pro

Glu Glin

225

Pro

Asn Gin val

Ile Ala val

Thr Thr Pro

275

Arg Leu Thr

290

Cys Ser val

305

Leu Ser Leu

<210>
<21i>
<212>
<213>

<220>
<223>

71
978
DNA
Arti
5ynt

<400> 71
gcctecacea

agcacagecg
tggaacicag
ggactctact
tacacctgea
aaatatggtc
rtcetgttce
tgcgtggtygg
ggcgtggagy
cgtgtggtca

Arg
Gly Lys
Glu

Ile

val Tyr

val

Glu

Lys

Thr

val ser

Fyr Lys

Thr Ile

215

Leu Pro

230

Leu
245

Ser

Glu
260

Trp
Pro val
va]l

ASp

Met His

Thr

Glu

feu

LYS

Glu

Cys Leu

ASn

Ser

Ser
280

Asp

ser
295

Arg

Ala Leu

310

Ley
325

Ser

ficial

hetic

agggececate
ccctgggcty
gcgcectgac
cccteageag
acgtagatca
cccecatgecce
ccccaaaacce
tggacgtgag
tgcataatgc

gcgtcctcac

Gly

ggtcttcccyg
cctggtcaag
cagcggegry
cgtggtgacc
caagceccage
accctgecca
caaggacact
ccaggaagac
caagacaaag

cgtcctgeac

X18276S8T25. txt

val Leu Thr
185

Cys Lys val

Ser Lys Ala

Gin
235

Pro Ser

val Gly

Gly Pro

Asp Gly Ser

Trp Gin Glu

His
315

His Asn

ctagcgeccct
gactacttec
cacaccttce
gtgcceteca
aacaccaagg
gcacctgagg
ctcatgatct
cccgaggrec
ccgcgggagy
caggactgge

His
190

val Leu

Asn
205

Ser Lys

Lys Gly Gin

Glu Glu Mex

Phe Tyr Pro

Glu Asn

270

AsSn

Phe
285

Phe Leu

Gly val

300

Asn

Tyr Thr Gin

gctccaggag
ccgaaccggt
cggctgtect
gcagctiggy
tggacaagag
ccgecgagay
ccoggaceec
agttcaactg
agcagttcaa

tgaacggcaa

Page 45

GIn Asp

Gly Leu
Pro Arg
Thr Lys

Ser
255

ASp
Tyr Lys
Tyr Ser
Phe

Ser

ser
320

Lys

cacctccgag
gacggtgrcy
acagtcctca
cacgaagacc
agttgagrcc
accatcagtc
tgaggtcacy
gtacgtggat
cagcacgtac

ggagtacaag

60
120
189
240
300
360
420
480
540
600



tgcaaggtct
gggcagececc
aaccaggtrea
tgggaaagca
gacggctcct
aatgtcttct
ctctoectyt
<210>
<211>

<212>
<213>

72
107
PRT
Homo

<400> 72

Arg Thr vai
1

Gin Leu Lys

Tyr Pro Arg

35

Ser Gly

50

Asn

Thr Tyr ser

65
His

Lys LYS

pro val Thr

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

<400= 73
cggactygtgg

ggaactgcct

73
321
DNA

tggaaggtgg
agcaaggaca
aaacacaaag

agcttcaaca

ccaacaaagq
gagagccaca
gcctgacctg
atgggcagec
tcttecteta
catgcteegt

ctctgggr

sapiens

Ala
5

Ala

Ser
20

Gly

Glu Ala

Ser Gln

Leu Sser

val Tyr

85

Lys Ser

100

sapiens

ctgcaccatc
ctgttgtgty
ataacgcect
gcacctacag

tctacgectg

ggggagagtyg

Pro

Thr

Lys

Glu

ser

70

Ala

Phe

ccteecgtece
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaggcta

gatgcatgag

Ser val

Ala

Ser

Gin
40

val

Ser

val
55 :

Thr Leu

Cys Glu

Asn Arg

tgtcttcate
cctgctgaat
ccaatcgggt
cctcageage
cgaagtcacc

C

X18276S5T25.txt

tccatcgaga
ctgcecccat
ggcrictacc
tacaagacca
accgtggaca

gctctgeaca

Ile Phe

10

Phe

val val

25

Cys

Trp Lys val

Thr Glu GlIn

Thr Leu Ser

75

Thr
90

va'l H1s

Glu Cys

ttcecegeecat
aactictratc
aactcccagg
accctgacgce

catcagggcec

aaaccatctc
cccaggagga
ccagcgacat
cgccteccgt
agagcaggtg

accactacac

Pro Pro Ser

Leu Leu Asn

30

Asn Ala
45

Asp

Asp
60

Ser Lys

Lys Ala Asp

Gin Gly Leu

ctgatgagea
ccagagagge
agagtgtcac
tgagcaaagce

tgagctegec

Page 46

caaagccaaa
gatgaccaag
cgccgtggag
gctggactec

gcaggaggygyg

acagaagagc

Asp Glu

15

Asn Phe

teu Gin
ASp

ser

Glu
80

Tyr

Ser ser

95

gttgaaatct
caaagtacag
agagcaggac
agactacgag

cgtcacaaag

660
720
780
840
900
960
978

60
120
180
240
300
321



<210> 74
<211> 23
<212> PRT
<213> Homo
<400> 74
Asp Ile Gln
1

Asp Arg val
<210= 75
<21i> 15
<212> PRT

<213> Homo
<400> 75

Trp Tyr GlIn
1

<210> 76
<213i> 32
<212> PRT
<Z213> Homo
<400> 76

Gly val pro
1 R

Leu Thr Ile
<210> 77
<211> 10
<212> PRT

<213> Homo
<400> 77
Phe Gly Gly
1

<210> 78
<211> 25
<212> PRT
<213> Homo
<400> 78

Gin val Gin
1

Ser val Lys

sapiens
Met Thr

5

Thr Ile
20

sapiens

Glin Lys
5

sapiens
Ser Arg
5

ser ser
20

sapiens

Gly Thr
5

sapiens

Leu val
5

val Ser
20

GlIn

Thr

Pro

Phe

Led

LYS

Gin

Cys

X182765725.txt

ser Pro Ser ser lLeu Ser Ala Ser val Gly

Ccys

Gly

Ser

GIn

val

Ser

Lys

Lys

Gly

Pro

Glu

Gly

Ala

Ala

Ser

Glu
25

Ile

Ala

ser
25

10 15

Pro Lys Leu Leu Ile Tyr
10 15

Gly ser Gly Thr Asp phe Thr
10 15

Asp Phe Ala Thr Tyr Tyr Cys
30

Lys
10

Glu val Lys Lys Pro Gly Ser
10 15

Page 47



X182768T25.txt

<210> 79

<211> 14

<212> PRT

<213> Homo sapiens

<400> 79

Trp val Arg Gln Ala pPro Gly GIn Gly Leu Giu Trp Met Gly
1 5 10
<210> 80

<211> 32

<212> PRT

<213> Homo sapiens

<400> 80

Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr Met Glu
1 5 10 15

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys Ala Arg

20 25 30
<210> 81
<21l> 11
<212> PRT
<213> Homo sapiens
<400> 81
Trp Gly GIn Gly Thr Thr val Thr val Ser Ser
i 5 10
<210> 82
<211> 32
<212> PRT
<213> Homo sapiens
<400> 82

Gly val Pro Ser Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
1 5 19 15

Phe Thr Ile Ser Ser Leu Gln Pro Glu Asp Ile Ala Thr Tyr Tyr Cys
5 30

20 25
<210> 83
<211l> 25
<212> PRT

<213> Homo sapiens

<400> 83

Gin val GIn Leu val Glin Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 ' 10 15

ser val Lys val Ser Cys Lys Ala Ser
20 25

Page 48



<210> B84
<231l 32
<212> PRT
<213> Homo
<400> B84
Qrg val Thr

Leu Arg Ser
<210> 85
<211> 23
<212> PRT
<213> Homo
<400> B85
Asp Ile Gln
1

Asp Arg val
<210> 86
<211> 32
<212> PRT
<213> Homo
<400> 86
Gly val Pro
1

l.eu Thr Ile
<210> 87
<211> 32
«<212> PRT
<213> Homo
<400> 87

arg val Thr
1

i.ey Ser ser
<210> 88
<211> 193
<Z212> PRT
<213> Homo
<400> 88

Met Giy val

sapiens
Met Thr

5

Leu Arg
20

sapiens
Met Thr
5

Thr Iie
20

sapiens
Ser Arg

5

Ser ser
20

sapiens
Met Thr
5

Leu Arg
20

sapiens

His Glu

Thr

Ser

Gn

Thr

Phe

Lau

Arg

ser

Cys

X182765T25. txt

Asp Thr

Thr
25

ASp ASp

Ser Pro Ser

Cys

Ser Gly Ser

Gln Pro Asp

25

Asp Thr ser

Thr
25

Glu Asp

Pro Ala Trp

10

15

Ser Thr ser Thr Ala Tyr Met Glu

Ala val Tyr Tyr Cys Ala Arg
30

Thr Leu Ser Ala
i0

Gly ser Gly Thr
10

Asp Phe Ala Thr

Thr ser Thr va'l

Ala val Tyr Tyr

Lel Trp Leu Leu
Page 49

Ser

Glu

Tyr
30

Leu

val
15

Phe
15

Tyr

Met
15

Ala

ser

Gly

Thr

Cys

Arg

Leu



Leu

Ile

Ala

Asn

65

Met

Leu

Gln

Leu

Ala

145

Thr

Arg

Arg

sSer

Cys

Glu

50

Ile

Glu

Ser

Pro

Arg

ITe

Ata

Gly

<210
<211>
<212>
<213>

<400>

Leu

ASp

ASh

Thr

val

Glu

Trp

Ser

Ser

ASD

LYS

89
84
PRT
Homo

89

Met Ala Leu
1

Leu Leu Ala

GIn Leu Ala

35

Pro Leu
20

Ser Arg

Iie Thr

va'l Pro

Gly GIn

85

Ala val
100

Glu Pro

Leu Thr

Pro Pro

Thr Phe

165

Leu Lys
180

sapiens

Gly

val

Thr

ASp

70

Gln

Leu

Leu

Thr

Arg

Leu

Leu

Leu

Gly

55

Thr

Ala

Arg

Gin

Leu

135

Ata

Lys

Tvyr

Ser Ser Gln Ile
5

Ser Leu Thr Ser

Glu Leu Gin Pro

X318276ST25. txt

i0

pro val iLeu Gly Ala Pro

25
Glu Arg
40
Cys Ala
Lys val
val Giu
Gly Gln

105
ey His
120
Leu Arg
Ala ser

l.euy Phe

Thr Gly

Trp Ala

Tyr

Glu

Asn

val

90

Ala

val

Ala

Ala

Arg

Glu

Ley

Phe

75

Trp

Leu

Asp

Ley

Atla

155

val

Ala

Leu

Cys

60

Tyr

Glin

Leu

Lys

Gly

140

Pro

Tyr

Cys

Aja Cys Leu

10

Gly ser val pPhe Pro

25

4

Gin Asp Arg Ala Gly
0

Page 50

Giu

45

ser

Ala

Gly

val

Ala

125

Ala

L.eu

Ser

Arg

Leu

GIn

Pro

30

Ala

Leu

Trp

Leu

Ash

110

va'l

GIn

Arg

Asn

Thr
190

Leu

Arg
Lys
Asn
Lys
Ala
95

Ser
Ser
Lys
Thr
Phe

175

Gly

Leu
15

Leu

Gly

Glu

Arg

80

Ley

Ser

Gly

Glu

Ile

160

Leu

ASD

Leu

Gln Thr Gly
30

Ala Arg Ala ser
45



X182765725.txt

Trp Met Pro Met Phe Gln Arg Arg Arg Arg Arg Asp Thr His Phe Pro
55 60

50

Ite Cys Ile Phe Cys Cys Gly Cys Cys His Arg Ser Lys Cys Gly Met
65 70 75 80

Cys Cys Lys Thr

<210> 90
<211> 61
<212> PRT

<213> Homo sapiens
<400> 90

Gly ser val Phe Pro
1 5

Gln Asp Arg Ala Gly
20
Arg Arg grg Arg Asp
5

Cys Cys His Arg Ser
50

<210> 91

<211> 25

<212> PRT

<213> HOMO SAPIENS

<400> 91

Asp Thr His Phe Pro
1 5

Ser Lys Cys Gly Met
20

<210> 92
<211> 25
<212> PRT
<213> MONKEY
<400> 92

Asp Thr His pPhe Pro
1 5

Ser Lys Cys Gly Mmet
20

<210= 93

Gln

Ala

Thr

LYS

Ile

Cys

Ile

Cys

Gln

Arg

His

Cys
55

Cys

Cys

Ccys

Cys

Thr

Ala

Phe

40

Gly

LYS

Ile

Arg

Gly Gln Leu Ala Glu teu GIn Pro
10 15

Ser Trp Met Pro Met Phe Gln Arg
25 30

Pro Ile Cys Ile Phe Cys Cys Gly
45

Met Cys Cys Lys Thr
60

Phe Cys Cys Gly Cys Cys His Arg
10 15

Thr
25

Phe Cys Cys Gly Cys Cys His Arg
10 15

Thr
25
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<211> 25

<212> PRT

<213> RATTUS SP
<400> 93

Asp Thr Asn Phe Pro Ile Cys Leu Phe Cys Cys Lys Cys Cys Lys Asn
1 5 10 i5

Ser Ser Cys Gly Leu Cys Cys Ile Thr
20

25
<210> 94
<211l> 25
<212> PRT

<213> MUS SP
<400> 94

Asp Thr Asn Phe Pro Ile Cys Ile Phe Cys Cys Lys Cys CySs ASn Asn
1 5 _ 10 15

Ser Gln Cys Gly Ile Cys Cys Lys Thr
20

25
<210> 95
<211> 7
<212> PRT
<213> Homo sapiens
<400> 95

Arg Ser Arg-rhe ile Gln Gly
1 5

<210> 96

<21il= 24

<23i2> PRT

<2i3> Artificial
<220>

<223> synthetic
<400> 96

Gly Gly Ser Pro Phe Giu Asp ITe Arg Ser Arg Phe Ile Gln Gly Glu
1 5 10 15

Ser I'le Thr Pro Thr Lys Giy Cys
20

<210> 97

<211> 16

<Z212> PRT

<213> Artificial
<220>

<223> Synthetic
<400> 97
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Gly Gly ser Pro Phe Giu Asp Ile Arg Ser Arg Phe Ile Gin Gly Cys
1 5 10 15

<210> 98

<213i> 21

<212> PRT

<213> Artificial
<220>

<223> Ssynthetic
<400> 98

Gly Gly Ile GIn Gly Glu Ser ITe Thr Pro Thr Lys Ile Pro Glu Ile
1 5 10 15

Thr Thr Glu Gly Cys
20

<210> 99

<211> 19

<212> PRT

<213> Artificial

<220

<223> Ssynthetic

<400> 99

Gly Gly Met Pro Gly Ser Pro Leu Asp Leu Ser val Ser Pro Phe GluU
1 5 10 15
Asp Gly Cys

<210> 100

<211> 18

<212> PRYT

<213> Artificial

<220>

<223> synthetic

<400> 100

Gly Gly Ser Pro Leu Asp Leu Ser val Ser Pro Phe Glu Asp Ile Arg
1 5 10 15
ser Gly Cys

<210> 101

<211> 18

<212> PRT

<213> Artificial

<220>

<223> synthetic
<400> 101
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Gly Gily Glu Asp Ile Arg ser Arg Phe Ile Gin Gly Glu Ser Ile Thr
1 5 10 1

Gly Cys

<210> 102

<211> 18

<212> PRT

<213> Artificial

<220>

<223> synthetic

<400> 102

Gly Gly Arg Ser Arg Phe Ile Gin Gly Glu Ser Iie Thr Pro Thr Lys
1 5 10 15
Gly Cys

<210> 103

<21i> 10

<212> PRT

<213> Artificial

<220>

<223> Synthetic

<400 103

Gly Arg Ala Phe Thr Ser Phe Leu Ile Glu
1 5 10
<210> 104

<211> 10

<212> PRT

<213> Artificial

<220>

<223> Synthetic

<400> 104

Gly Lys Ala Phe Thr ser phe Leu Ile Glu
1 5 10
<210 105

<211> 10

<212> PRT

<213> Artificial

<220>

<223> Synthetic

<400> 105

Gly Tyr Arg Phe Thr Ser Phe Leu Ile Glu
1 5 10
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<210> 106
<21i> 10
<212> PRT
<213> Artificial

<220>
<223> Synthetic

<400> 106

Gly Tyr Ala Phe Arg Ser pPhe teu Ile Glu
1 5 10

<2310> 107
<Z21l> 10
<2i2> PRT
<2i3> Artificial

<220>
<223> Synthetic

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> Xaa is Tyr, Arg, or Lys

<220>

<221> MISC_FEATURE
<222> (3)..(3)

<223> Xaa is Ala or Arg

<220>

<221> MISC_FEATURE
<222> (5)..(5)

<2Z3> Xaa is Thr or Arg

<400> 107

Gly Xaa Xaa Phe Xaa Ser Phe Leu Ile Glu
1 5 10
<210> 108

<2il> 17

<232> PRT

<213> Artificial

<220>

<223> Synthetic

<400> 108

Thr Ser Asn Pro Arg Thr Arg Gly Thr Lys Tyr Lys Glu Lys Phe Arg
1 5 10 15

Gly

<210 109

<211> 17

<212> PRT

<233> Artificial
<220>
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<223> synthetic

<400> 109
Thr ser Asn Pro Arg Thr Gly Arg Thr Lys Tyr Lys Glu Lys Phe Arg
1 5 10 15

Gly

<210= 110

<Z211> 17

<Z21Z2> PRT

<213> Artificial

<220
<223> Synthetic

<400> 110

Thr ser Asn Pro Arg Thr Gly Gly Arg Lys Tyr Lys Glu Lys Phe Arg
1 5 10 15

Gly

<210> 111

<Z211> 17

<21i2> PRT

<213> Artificial
<220>

<223> synthetic
<400> 111

Thr ser asn Pro Arg Thr Gly Gly Thr Lys Tyr Lys Thr Lys Phe Arg
1 5 10 15

Gly

<210= 112

<21l= 17

<212> PRT

<233> Artificial
<220>

<223> Synthetic
<400> 112

Thr Ser Asn Pro Arg Thr Gly Gly Thr Lys Tyr Lys Ser Lys Phe Arg
1 5 10 15

Gly
<210> 113
<211> 17
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X182765725.txt

<212> PRT

<213> Artificial
<220>

<223> Ssynthetic
<400> 113

Thr ser Asn Pro Arg Thr Gly Gly Thr Lys Tyr Lys Trp Lys Phe Arg
L 5 10 15

Gly

<Z210= 114

<211> 17

<212> PRT

<213> Artificial

<220>

<223> Synthetic

<400> 114

Thr Ser Asn Pro Arg Thr Gly Gly Thr Lys Tyr Lys Glu val pPhe Arg
1 5 10 15
Gly

<210> 115

<211> 17

<212> PRT -

<213%> aArtificial

<220

<223> Synthetic

<400> 115

Thr Ser Asn Pro Arg Thr Gly Gly Thr Lys Tyr Lys Glu Lys Phe Arg
1 5 10 15

Arg

<210> 116

<Z211l> 17

<212> PRT

<213> Artificial
<220>

<223> Synthetic
<400> 116

Thr ser Asn Pro Arg Thr Gly Arg Thr Lys Tyr Lvs Ser Lys Phe Arg
1 5 10 15

Gly
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<210> 117

<211> 17

<212> PRT

<213 aArtificial
<220>

<223> synthetic
<400> 117

Thr Ser Asn Pro Arg Thr Gly Arg Thr Lgs Tyr Lys Thr Lys i?e Arg
1 5 1

Gly

<210> 118

<Z211> 17

<212> PRT .
<213> artificial
<220>

<223> synthetic

<220>

<221> MISC_FEATURE

<222> (7)..(7) N
<223> Xaa is Gly or Arg

<220>

<221> MISC_FEATURE
<222> (8)..(8)

<223> Xaa is Gly or Arg

<220>

<221> MISC_FEATURE
<222> (9..(9)

«223> Xaa is Thr or Arg

<220>

<221> MISC_FEATURE

<222> (13)..(13

<223> Xaa is Glu, Thr, Ser, or Trp

<220>

<221> MISC_FEATURE
<222> {14)..(14)

<223> Xaa s iys or val

<220>

<221> MISC_FEATURE

<222> {17)..(17)

<223> Xaa is Gly or Arg

<400> 118

Thr Ser Asn Pro Arg Thr Xaa Xaa Xaa Lys Tyr Lys Xaa Xaa Phe Arg
1 5 10 15

Xaa
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<210> 119

<Z211> 5

<212> PRT

<213> artificial
<220>

<223> Synthetic
<400> 119

Glu Phe pPhe val Tyr
1 5
<210> 120

<211l> 5

<212> PRT

<213> Artificial

<220>
<223»> Synthetic

<220>

<221> MISC_FEATURE
<222> (4)..(4)

<223> Xaa is Asp or val

<400> 120

Glu pPhe phe Xaa Tyr
5

1

<210> 121
<21l> 7
<212> PRT

<213> Artificial

<220>
<223> synthetic

<400> 121

Ala Gly Ser Lys Arg His Sser
1 5

<210> 122

<21i> 7

<212> PRT

<213> Artificial
<220>

<223> Synthetic
<400> 122

Ala Gly Ser Lys Leu Arg Ser
1 5

<210> 123
<211> 7
<212> PRT

<213> Artificial

X182765T25.txt
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<220>
<223> Synthetic
<400> 123

Ala Gly Ser Lys Leu val ser
1 5

<210> 124

<211> 7

<212> PRT

<213> Artificial
<220>

<223> Synthetic
<400> 124

Ala Gly Ser Lys Leu Tyr Ser
1 5

<210> 125

<211> 7

<212> PRT

<213> Artificial
<220>

<223> Synthetic
<400> 125

Ala Gly Ser Lys Leu His Trp
1 5

<210> 126

<211> 7

<212> PRT

<213> Artificial
<220>

<223> Synthetic
<400> 126

Ala Gty ser Lys Leu His Tyr
1 5

<210> 127

<21l> 7

<212> PRT

<213> Artificial
<220>

<223> Ssynthetic
<400> 127

Ala Gly Ser Lys Arg His Trp
1 5

<210> 128
<211> 7
<212> PRT

X182765T25.1Xt
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<213> Artificial

<220>
«223> Synthetic
<400> 128

Ala Gly Ser Lys Arg Tyr Tyr
1 5

<Z21i0> 129

<211> 7

<212> PRT

<213> Artificial
<220>

<223> Synthetic

<220>

<221> MISC_FEATURE
<222> (53..(5)

<223> Xaa is Leu or Arg

<220>

<221> MISC_FEATURE

<222> (6)..(6)

<223> Xaa is His, Arg, val, or Tyr

<220>

<221> MISC_FEATURE

<222> {7..(D

<223> Xaa is Ser, Trp, or Tyr

<400> 129

Ala Gly Ser Lys Xaa Xaa Xaa
1 5

<210> 130

<211i> 114

<212> PRT

<213> Artificial
<220>

<223> synthetic
<400> 130

GIn val GIn Leu val Gln ser Gly Ala Glu val Lys Lys Pro
1 5 10

Sser val tys val ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr
20 25 30

Lteu Ile Glu Trp val Arg Gln Ala Pro Gly GIn Gly Leu Glu
35 40 45

Gly Thr Sser asn Pro Arg Thr Gly Arg Thr Lys Tyr Lys Ser
50 55 60

Arg Giy Arg val Thr ITe Thr Ala Asp Lys Ser Thr ser Thr
Page 61

Gly ser

15

Ser Phe

Trp Met

Lys Phe

Ala Tyr



X1827657T25.tXt
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu ggp Thr ala val Tyr Tgr Cys
85 9

Ala Arg Glu Phe Phe Asp Tyr Trp Gly GIn Gly Thr Thr val Thr val
105

10¢ 110
ser Ser
<210> 131
<211> 342
<212> DNA
<21i3> Artificial
<220>
<223> Synthetic
<400> 131

caggtgcage tggtgcagtc tggggoetgag gtgaagaagc ctgggtcctc agtgaaggtt
tcetgcaagy catctggeta cgecttcact tcgttcttga tagagtgggt gegacagged
cctggacaag ggcttgagtg gatgggaacg agtaatccta ggactgggag gacgaagtat
aaatccaagt tcaggggcag agtcaccatt accgcggaca aatccacgag cacagcoctac

atggagctga gcagectgag atctgaggac acggocgtgt attactgtyc gogogagttt

tttgactact ggggccaagg aaccacggtc accgtetect ca

<210> 132

<211> 107

<212> PRT

<213> Artificial
<220>

<223> synthetic
<400> 132

Asp Ile GIn Met Thr Gln Ser Pro Ser Ser ieu ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Ile Thr Cys Arg Ala Ser Lys Ser Ile Ser Lys Tyr
20 25 30

Thr Ala Trp Tyr GIn Gin Lys Pro Gly iys Ala Pro Lgs Leu teu Ile
35 40 4

Tyr Ala Gly ser Lys Arg His Trp Gly val Pro éer Arg Phe Ser Gly
50 55 0

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

Glu Asp phe Ala Thr Tyr Tyr Cys Gin Gln His Asn Glu Tyr Pro Tyr
Page 62

60
120
180
240
300
342



85

Thr phe Gly Gly Gly Thr Lys val
100

<210> 133
<211> 321
<212> DNA
<213> Arti
<220>

<223> Synt
<400> 133
gacatccaga
atcacttgca
gggaaagcec
aggttcagtyg
gaagattttyg
gaggaccaagg
<210> 134
<213i> 114
<212> PRT
<213> Arti
<220>
<223> Ssynt
<400> 134

Gin val Gin
1

Ser val Lys

Glu
35

Leu Tle

Thr
50

Gly ser

Arg
65

Giy Arg

Met Glu Leu

Ala Arg Glu

ser Ser

ficial
hetic

tgacccagtc
gggcgagtaa
ctaagctcct
gcagtggatce
caacttacta

tggagatcaa

ficial

hetic
G1

Leu val
5

val
20

ser Qy

Trp val Ar

AsSn Pro Ar

Il
70

val Thr

ser Le

85

Ser

Phe Phe

100

As

tecatectec
gagcattagc
gatctatgcer
tgggacagat

ttgtcaacaa

a

n Ser

s LYS

g Gln

g Thr

55

e Thr

u Arg

p Tyr

Gly

Ala

Ala

40

Gly

Ala

Ser

Trp

X18276ST25.txt
90

Glu
105

Iie Lys

ctgtctgeat

aadatatacag

gggtccaage

ttcactctca

cataatgaat

Ala

Ser

25

Pro

Gly

Asp

Glu

Glu val

10

Gly Tyr

Gly Gln

Arg Lys

Lys ser

75

Asp Thr

90

Gln Gly

Page 63

ctgtaggaga

cectggtatca

ggcactgggg

ccatcageag

acccgtacac

LysS

Ala

Gly

TYyr

60

Thr

Ala

Thr

Lys

Phe

Leu

45

Lys

Ser

vat

Thr

Pro

Thr

30

Glu

Glu

Thr

Tyr

val
110

85

cagagtcacc
gcagaaacca
agtcccatea

tctgcaacct

gttcggcgga

Gly ser

15

Ser Phe

Trp Met

Lys Phe

Ala Tyr

80

Cys

val

60
120
180
240
300
321



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

<220>
<223>

<400>

caggtgcage tggtgcagic
tcctgcaagg catctggeta
cctggacaag ggcttgagtg
aaagagaagt tcaggggcag
atggagctga gcagectgag

trtgactact ggggccaagg

135
342
DNA
Aartificial

synthetic
135

<210> 136

<211> 1607

<212> PRT

<213> Artificial

<220>

<223> sSynthetic

<400> 136

Asp ITe Gln Met Thr

1 5

Asp Arg val Thr Ile

20

Thr aAla Trp Tyr Gln
35

Tyr Ala Gly Ser Lys

50

ser Gly ser Gly Thr

&5

Glu Asp phe Ala Thr

85
Thr pPhe Gly Gly Gly
100

<210> 137

<211l> 321

<21Z2> DNA

<213> Artificial

Gin

Thr

Gin

Leu

ASpP

70

Tyr

Thr

Ser

Cys

Lys

His

55

Phe

Tyr

Lys

tggggctgag
cgcctteact
gatgggaacg
agtcaccatt
atctgaggac

aaccacggtc

Pro

Arg

Pro

40

Trp

Thr

Cys

val

X1827658T25.txt

gtgaagaagc

tcgticttga

agtaatccta

accgcggaca

acggecgtot

accgrcecct

ser

Ala

25

Gly

Gly

Leu

Gin

Glu
105

ser

10

Ser

Lys

val

Thr

Gln

90

Ile

Leu

Lys

Ala

Pro

Ile

75

His

Lys

ctgggtcctc

tagagtgggt
ggactggtgg

aatccacgag

attactgtgce

ca

ser

Ser

Pro

Ser

60

Seyt

ASN

Page 64

Arg

Ser

Glu

Ser

Ser

30

Leu

Phe

Leu

Tyr

agtgaaggtt
gcgacaggec
tcggaagtat
cacagcctac

gcgegagttt

val

15

LYS

Leu

ser

GIn

Pro
95

Gly

Tyr

Ile

Gly

Pro

80

Tyr

60
120
180
2490
300
342



<220>

<223> Synthetic

<400> 137

gacatccaga

atcacttgca

gggaaagecc

aggttcagtg

gaagattttg

gggaccaagg tggagatcaa a

<210> 138

<211> 114

<212> PRT

<213> Artificial

<220>

<223> Synthetic

<400> 138

GIn val Gin Leu val Glin

1 5

ser val Lys val Ser Cys

20

teu Ile Glu Trp val Arg
35

Gly Thr Ser Asn Pro Arg

50

Arg Gly Arg vatl Thr 1le

65 70

Met GTU Leu Ser Ser Leu

85
Ala Arg Glu Phe Phe Asp
100

Ser Ser

<210> 139

<211> 342

<212> DNA

<213> Artificial

<220>

<223> synthetic

<400> 139

Ser

Lys

GIn

Thr

55

Thr

Arg

Tyr

tgacccagtc tccatcctec
gggcgagtaa gagcattage
ctaagctcect gatctatgcet
gcagtggatc tgggacagat

Caacttacta ttgtcaacaa

Gly

Ala

Ala

40

Gly

Ala

Ser

Trp

X18276ST25.txt

ctgtctgeat

aaatatacag

gggtccaage

ttcactctca

cataatgaat

Ala

S?F

25

Pro

Gly

ASp

Glu

Glu

10

Gly

Gly

Arg

Lys

ASp

90

Gln

val

Tvr

Gin

Lys

Sgr

75

Thr

Gly

ctygtaggaga cagagtcacc
cctggtatca gcagaaacca
tgcactggge agtcccatca
ccatcageag totgcaacct

acccgtacac gtteggegga

Lys Lys Pro

Ala Phe Thr
30

Gly Leu Glu
45

TYr Lys Glu
60

Thr Ser Thr

Ala val Tyr

Thr Thr val
110

Page 65

Gly

15

Ser

Trp

L¥YS

Ala

Ser

Phe

Met

Phe

Tyr

80

Cys

val

60
120
180
240
300
321



caggtgcage
tccrgeaagg
cctggacaag
aaagagaagt
atggagctga
tttgactact
<210>
<211>

<212>
<213>

140
107
PRT
Arti

<220
<223>

<400>

synt
140

Asp I'le Gln
1

Asp Arg val
Thr Ala Trp
35
Tyr Ala Gly
50
Ser Gly ser
65
Giu Asp Phe
Thr pPhe Gly
<210> 141
<211> 321
<212> DNA
<213> Arti
<220>
<223> Synt
<400> 141

tggtgcagtc
catctggcta
ggcttygagtg
tcagggggag
gcagcctgag
ggggccaagg

ficial

hetic

Thr Gl

5

Met

Thr tle Th

20

Tyr Gln G1

Ser Lys Le

Thr As

70

Gly

Thr
85

Ala TY

Gly Gly Th

ficial

hetic

tggggctgag
cgcctteact
gatgggaacg
agtcaccatt
atctgaggac

aaccacggtc

n ser Pro

r Cys

Arg

Pro
40

n Lys

u Arg ser

55

p Phe Thr

rTyr

Cys

r Lys val

X182765T25. txt
gtgaagaagc ctgggtcctc agtgaaggtt

tcgticttga
agtaatccta
accgeggaca
acggccgtgt

accgtctect

Ser Leu

10

sSer

Ala
25

ser Lys

Gly Lys Ala

Gly val pro

Ile
75

Leuy Thr

Gln His

90

Gin

Glu
105

Lys

gacatccaga tgacccagtc tccatcctce ctgtctgeat

atcacttgca
gggaaagccc

aggttcagtg

gggcgagtaa gagcattage aaatatacag

ctaagctcct gatctatget gggtccaagt

gcagtggatc tgggacagatr ttcactctca

tagagtgggt
ggactggggg
aatccacgag
attactgtgc

Ca

Ser Ala Ser

Ile ser

30

Ser

Pro Lys Leu

ser Phe

Arg
60 '

Ser Ser Leu

Asn Glu Tyr

ctgtaggaga

cctggtatca

tgcggtctgg agtcccatca

ccatcageag

Page 66

gcgacaggec
gaggaagtat
cacagcctac

gcgegagttt

val
15

Gly

LYS Tyr

Leu Ile

Ser Gly

Gin Pro

80

Pro
95

Tyr

cagagrtcacc

gcagaaacca

tctgcaacct

60
120
180
240
300
342

60
120
180
240



ggoaccaagg tggagatcaa a

<210> 142

<211> 114

<212> PRT

<213> Artificial

<220>

<223> Synthetic

<400> 147

Gln val GIn Leu val

1 5

ser val Lys val Ser

20

Leu Ile Glu Trp val
35

Gly Thr Ser Asn Pro

50

Arg Gly Arg val Thr

65

Met Glu Leu Ser Ser

85
Ala arg Glu Phe Phe
100

Ser Ser

<210> 143

«211> 342

<212> DNA

<213> Artificial

<220>

<223> synthetic

<400> 143

caggtgcage tggtgcagtc
tcctgcaagy catctggeta
cctggacaag ggcttgagtg
aaaaccaagt tcaggggcag
atggagctga gcagcctgag

tttgactact ggggccaagg

Gln

cys

Arg

Arg

Ile

Leu

Asp

ser Gly

Ala

Lys

Ala
40

Gin

Thr
55

Gly

Thr Ala

Arg Ser

Tyr Trp

tggggctgag
ccgcttcact
gatgggaacg
agtcaccatt
atctgaggac

aaccacggtc

X1B2765T25, tXt
gaagattitg caactiacta ttgtcaacaa cataatgaat acccgtacac gtrcggegga

Glu val

10

Ala

ser
25

Gly Tyr

Pro Gly Gin

Arg Thr Lys

Asp Ser

75

Lys

Glu Asp Thr

80

Gly GIn Gly

gtgaagaagc
tcgrtettga
agtaatccta
accgcggaca
acggccgrtgt

accgtetect

LYs LYS Pro

Thr
30

Arg Phe

Gly Leu Glu

45

Tyr Thr

60

Lys

Thr Ser Thr

Ala val Tyr

Thr val

11e

Thr

ctgggtccte
tagagtgggt
ggactggtag
aatccacgag
attactgige

ca

Page 67

Gly
15

Ser

Ser phe

Trp Met

Ltys Phe

Ala Tyr

80

Tyr
95

Cys

Thr val

agtgaaggtt
gcgacagygec
gacaaagtat
cacagcetac

gcgegagrtt

300
321

60
120
180
240
300
342



<210> 144

<211 107

<212> PRT

<213> Artificial

<220>

<223> Synthetic

<400> 144

Asp Iie Gln Met Thr Gl

1 5

Asp Arg val Thr ile Th

20

Thr Ala Trp Tyr Gin Gl
35

Tyr Ala Gly Ser Lys Ar

50

Ser Gly Ser Gly Thr As

65 70

Glu Asp Phe Ala - Thr Ty

85
Thr Phe Gly Gly Glvy Th
: 100

<210> 145

<211> 321

<212> DNA

<213> Artificial

<220>

<223> Synthetic

<400> 145

gacatccaga tgacccagtc

atcacttgca gggcgagtaa

gggaaagccc ctaagctcct

aggttcagtyg gcagtggatc

gaagattttg caacttacta

gggaccaagg tggagatcaa

<210> 146

<21i> 114

<212> PRT

<213> Artificial

<220>

<223> Synthetic

n Ser Pro

r Cys

Arg

Pro
40

n Lys

g Tyr Tyr
55

p Phe Thr

r Tyr Cys

r Lys val

teecatectec
gagcattage
gatctatgcet
tgggacagat
ttgtcaacaa

a

X182765T25.txt

ser
10

Ser Leu

Ala
25

Ser Lys

Gly Lys Ala

Gly val pro

Ile
75

Ley Thr

Gin His

90

Gln

Giu Iie

105

LYS

ctgtctgeat
aaatatacag
gggtccaage
ttcactcteca

cataatgaat

Page 68

Ser Ala ser

Ser Ser

30

Pro Lys Leu

Sar Phe

60

Arg

Ser Ser Leu

Asn Glu Tyr

ctgtaggaga
cctggtatca
ggtactacgg
ccatcagcag

acccgtacac

val
15

Gly

Lys Tyr

Leu

ser Gly

Gin Pro

80

Pro
95

Tyr

cagagtcacc
gcagaaacca
agtcccatca

tctgcaacct

gttcggegya

60
120
180
240
300
321



<400> 146
Gin val GIn
1

Ser val Lys

Glu
35

L.eu

Thr
50

Giy Ser

Arg Gly

65

Arg

Met Glu Leu

Ala Arg Glu

Ser ser

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

147
342
DNA
Arti

<220>

<223> synt

<400> 147
caggtgcagc

tcctgeaagg
cctggacaag
aaagagaagt
atggagctga
tttgtetact
<210>
<21l>

<212>
<213>

148
107
PRT
Arti

<220
<223>

<400>

synt
148

Leu val

val
20

Ser
Trp val
Asn Pro
Thr

val

ser
85

Ser

Phe Phe

100

ficial
hetic
tggtgcagtc
catctggeta
ggcttgagtg

tcaggggcag
gcagcctgag

ggggccaagyg

ficial

hetic

Glin

Cys

Arg

Arg

Tle

70

Leu

val

ser Gly

Ala

Lys

Ala
40

Gin

Thr
55

Gly

Thr ala

Arg Ser

Tyr Trp

tggggctgag
cegettcact
gatgggaacg
agtcaccatt
atctgaggac

aaccacggrc

X182765T25, Xt

Ala Glu val
10

ser
25

Gly Tyr

Pro Gly Gln

Gly Thr Lys

Ser
75

Asp Lys

Glu Asp Thr

90

Gin Gly

gtgaagaagc
tcgttcttga
agtaatccta
accgcggaca
acggeegtgt

accgtcrect

Lys Lys Pro

Thr
30

Arg Phe

Leuy Glu

45

Gly

Tyr Gliu

60

LysS

Thr Ser Thr

Ala val Tyr

va'l
110

Thr Thr

ctgggtccte
tagagtgggt
ggactggtgg
aatccacgag
attactgtge

Ca

G'ly ser

15

ser Phe

Trp Met

Lys Phe

Ala Tyr

80

Tyr
95

Cys

Thr val

agtgaaggtt
gcgacaggec
gacaaagtat
cacagcctac

gcgcgagtrtt

Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
Page 69

60
120
180
240
300
342



1 5
Asp Arg val Thr Ile Thr
20

Thr Ala Trp Tyr Gln GIn
35

Tyr Ala Gly Ser Lys Arg

50

Ser Gly Ser Gly Thr Asp

65 70

Glu Asp Phe Ala Thr Tyr

85
Thr Phe Gly Gly Gly Thr
100

<210> 149

<211> 321

<212> DNA

<213> Artificial

<220>

<223> synthetic

<400> 149

gacatccaga

atcacttgca

gggaaagccc

aggticagtyg

gaagatttty

gggaccaagg tggagatcaa a

<210> 150

<211l> 440

<212> PRT

<213> artificial

<220>

<223> Synthetic

<400> 150

Cys

Lys

TYyr

35

Phe

Tyr

Lys

Arg

Pro

40

Tyr

Thr

Cys

val

tgacccagtc tccatccrec
gggcgagtaa gagcattagce
ctaagctcct gatctatget
gcagtggatc tgggacagat

caacttacta ttgtcaacaa

X182765725. Xt

10

Ala Ser Lys Ser

25

Gly

Gly

Leu

Gln

Glu
105

Lys

val

Thr

Gln

90

Ile

Ala

Pro

Ile

75

His

LYS

ctgtctgeat

aaatatacag

gggtccaage

ttcactctca

cataatgaat

PIro

Ser

60

Ser

ASN

ctgtaggaga cagagtcacc
cctggtatca gcagaaacca
ggtactacgg agtcccatca
ccatcagcag tctgcaacct

acccgtacac gttoggcgga

Ile

Lys

Arg

Ser

Giy

Ser
30

Leu.

Phe

Leu

Tyr

15

LYyS

Leu

Ser

Gln

Pro
95

Tyr

Iie

Gly

Pro

80

Tyr

Gin val Gin Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

Ser val Lys val Ser Cys Lys Ala ser Gly Tyr Ala Phe Thr Ser Phe
20 25

Leu Ite Glu Trp val Arg Gln Ala Pro Gly GIn Gly Leu GIu Trp Met
rpage 70

60
120
180
240
300
321



X18276ST25. Xt
35 40 45

Gly Thr ser Asn Pro Arg Thr Gly Arg Thr Lys Tyr Lys Ser Lys Phe
50 55 60

Arg Gty Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

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

Ala Arg Glu Phe pPhe Asp Tyr Trp Gly GIn Gly Thr Thr val Thr val
100 105 110

ser ser Ala ser Thr Lys Gly Pro ser val Phe Pro Leu Ala Pro Cys
115 120 125

Ser Arg Ser Thr Ser Giu Ser Thr Ala Ala Leu Gly Cys Leu val Lys
130 135 140

Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu
145 150 155 160

Thr Ser Gly val His Thr phe Pro Ala val Leu Gin Ser Ser Gly Leu
165 170 175

Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser Ser Leu Gly Thr
180 185 190

Lys Thr Tyr Thr Cys Asn val Asp His Lys Pro Ser Asn Thr Lys val
195 200 205

Asp Lys Arg val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro
210 215 220

Ala Pro Glu Ala Ala Gly Gly Pro ser val Phe Leu Phe Pro Pro Lys
225 230 235 240

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val
245 250 255

val vai Asp val ser GIn Glu Asp Pro Glu val GIn Phe Asn Trp Tyr
260 265 270

vail Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
275 280 285

Gin Phe Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His
290 295 300

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys
Page 71



X182765725. txt
305 310 315 320

Gly Leu Pro Ser Ser Ile Giu Lys Thr Iie Ser tys Ala Lys Gly Gln
325 330 335

Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met
340 345 350

Thr Lys Asn Gin val Ser teu Thr Cys Leu val Lys Gly Phe Tyr Pro
355 360 365

ser Asp Ile Ala val Glu Trp Glu Ser asn Gly GIln Pro Glu Asn Asn
370 375 380

Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu
385 390 395 400

Tyr Ser Arg Leu Thr val Asp Lys Ser Arg Trp GIn Glu Gly Asn val
405 410 415

Phe ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln
420 425 430

Lys Ser Leu Ser iLeu Ser Leu Gly

435 440

<210> 151

<211> 214

<212> PRT

<213> Artificial

<220>

<223> Synthetic

<400> 151

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala ser val Gly
1 5 10 15

Asp Arg val Thr Ile Thr Cys Arg Ala Ser Lys Ser Ile Ser Lys Tyr
20 25 30

Thr Ala Trp Tyr Gin GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu Tle
35 40 45

Tyr Ala Gly Ser Lys Arg His Trp Gly val Pro Ser Arg phe Ser Gly
50 55 60

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

Glu asp Phe Ala Thr Tyr Tyr Cys GIn GIn His Asn Glu Tyr Pro Tyr
85 90 95

Page 72



X182765T25. txt

Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys arg Thr val Ala Ala
100 105 110

Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu Glin Leu Lys Ser Gly
115 120 125

Thr Ala Ser vai val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys val GIn Trp Lys val Asp Asn Ala Leu Gln Ser Gly Asn Ser GlIn
145 150 155 160

Giu Ser val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr
180 . 185 190

Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val Thr Lys Ser
195 200 205

pPhe Asn arg Gly Glu Cys

210
<210> 152
<211> 440
<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 152
Gin val GIn Leu val GIn ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Ser Phe
20 25 30

teu Ile Gglu Trp val Arg GIn Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Thr Ser Asn Pro Arg Thr Gly Gly Arg Lys ggr Lys Glu Lys Phe
50 55

Arg Gly Arg val Thr Ite Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser ger Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
5 90 95

Ala Arg Giu Phe Phe Asp Tyr Trp Gly GlIn Gly Thr Thr val Thr val
Page 73



X18276ST25.txt
100 105 110

Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Cys
115 120 125

Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu val Lys
130 135 140

Asp Tyr Phe Pro Glu Pro val Thr val ser Trp Asn Ser Gly Ala Leu
145 150 155 160

Thr ser Gly val His Thr Phe pro Ala val Leu GIn Ser Ser Gly Leu
165 170 175

Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser Ser Leu Gly Thr
180 185 190

Lys Thr Tyr Thr Cys Asn val Asp His Lvs Pro Ser Asn Thr Lys val
195 200 205

Asp Lys Arg val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro
210 215 220

Ala Pro Glu Ala Ala Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys
225 23 235 240

o

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val
245 250 255

val val asp val Ser Gin Glu Asp Pro Glu val GIn Phe Asn Trp Tyr
260 265 270

val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
275 280 285

Gln Phe Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His
290 295 300

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys
305 310 315 320

Gly Leu Pro Ser Ser Ile Glu Lys Thr ITe Ser Lys Ala Lys Gly Gin
325 330 335

Pra Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met
340 345 350

Thr Lys Asn Gin val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro
355 360 365

Ser Asp Ile Afa val Glu Trp Glu Ser Asn Gly Gin Pro Giu Asn Asn
Page 74



370

Tyr Lys Thr
385

Tyr Ser Arg

Phe Ser Cys

Ser Leu
435

Lys

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

153
1320
DNA
Arti

<220>
<223> Synt

<400> 153
caggtgcagc

tcctgeaagy
cctggacaag
aaagagaagt
atggagctga
tttgactact
tcggtcttec
tgcctggtca
accageggcg
agcgtggtga
cacaagcceca
ccaccctyee
cccaaggaca
agccaggaag
gccaagacaa
accgtcctgce
ggccteecgt
caggtgtaca
tgcctggtea

ccggagaaca

Thr Pro Pro val Leu Asp Ser Asp

375

390

Leu Thr val Asp Lys Ser Arg Trp
410

405

Ser val
420

Ser Leu

ficiail

hetic

tggtgcagtc
catctggcta
ggcttgagty
tcaggggceag
gcagcectgag
ggggccaagy
cgctagegee
aggactactt
tgcacacctt
ccgtgeectc
gcaacaccaa
cagcacctga
ctcicatgat
acceegaggt
agccgeggga
accaggactg
cctecatega
ccctgecece
aaggcttcta

actacaagac

Met His Glu Ala Leu His
425

ser Leu Gly

440

tggggctgag
cgcctteact
gatgggaacy
agtcaccatt
atctgaggac
aaccacggtc
ctgcrecagy
ccccgaacey
cceggetgte
cagcagerty
ggtggacaag
ggccgccyyy
ctcccggace
ccagttcaac
ggagcagttc
gctgaacgge
gaaaaccatc
atcccaggag
ccccagegac

cacgocteec

X182768T25. txt

395

gtgaagaagc
tcgttcttga
agtaatccta
accgcggaca
acggecgtgt
accgtetect
agcaccteeg
gtgacggtgt
ctacagtect
ggcacgaaga
agagtrgagt
ggaccatcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tccaaagcca
gagatgacca
atcgeegtgg
gtgctggact

Page 75

380

430

ctyggtectce
tagagtggyt
ggactggtgg
aatccacgag
attactgtyc
cagcctecac
agagcacagc
cgtggaactc
caggactcta
cctacacctg
ccaaatatgg
tcttectgtt
cgtgegtyggt
atggcgrgga
accgtgtggt
agtgcaaggt
aagggcagcec
agaaccaggt
agtgggaaag

ccgacggetc

Gly Ser Phe Phe Leu

400

Gin Glu Gly Asn val

415

Asn His Tyr Thr Gln

agtgaaggtt
gegacaggee
tcggaagtat
cacagcctac
gcycgagitt
caagggcececa
cgccctggyc
aggecgeectg
cteccteage
caacgtagat
tcececatge
ccccccaaaa
ggtggacgtg
ggtgcataat
cagcgtecte
ctccaacaaa
ccgagagceca
cagcctgacce
caatgggcagy

cttettoctc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1620
1080
1140
1200



X182765T25. txt

tacagcaggc taaccgtgga caagagcagg tggcaggagg ggaatgtctt ctcatgcetcec 1260
gtgatgcatg aggerctgca caaccactac acacagaaga gectctcocct gtototgggt 1320
<210> 154

<211> 214

<212> PRT

<213> aArtificial

<220

<223> Synthetic

<400> 154

Asp ITe Gin Met Thr GIn Ser Pro Ser ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Ile Thr Cys Arg Ala Ser Lys Ser Ile Ser Lys Tyr
20 25 30

Thr Ala Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lvys Leu Leu Ile
35 40 45

Tyr Ala Gly Ser Lys Leu gis Trp Gly val Pro Ser Arg rhe Ser Gly
50 5 60

ser Gily Ser Gly Thr Asp rhe Thr Leu Thr Ile Ser ser Leu Gin Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gln His Asn Glu Tyr Pro Tyr
85 90 95

Thr Phe Gly Gly Gly Thr iLys val Giu ITe Lys Arg Thr val Ala Ala
100 105 110

Pro Ser val phe Ile Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser Gly
115 120 125

Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys val Gin Trp Lys val Asp Asn Ala Leu GIn Ser Gly Asn Sepr GlIn
145 150 155 160

Glu Ser val Thr Giu Gln Asp Ser Lys Asp Ser Thr Tyr Ser ieu Ser
165 170 175

Ser Thr Leu Thr Leu Ser tys Ala Asp Tyr Glu Lys His Lys val Tyr
180 185 190

Ata cys Glu val Thr His Gin Gly Leu Ser Ser Pro val Thr Lys Ser
195 200 205

phe Asn Arg Gly Glu Cys
Page 76



210

<210>
<211>
<212>
<213

<220>
<223>

155
642
DNA
Arti

<400> 155
gacatccaga

atcacttgca
gggaaagecc
aggtrcagtg
gaagattttg
gggaccaagg
tctgatygagce
cccagagagg
gagagtgtca
ctgagcaaag
ctgagctcge
<210>
<211>
<212>
<213>

<220>
<223>

156
440
PRT
Arti

synt

156

Gin val GTn
1

<400>

Ser val Lys

Giu
35

Leu Ile

Thr
50

Ser

Arg
65

Gly Arg

Met Glu Leu

ficial

Synthetic

tgacceagtc
gggcgagtaa
ctaagctecet
gcagtggatc
caactracta
tggagatcaa
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga

ccgrcacaaa

ficial

hetic
val

Leu

val
20

Ser
Trp val
Ash Pro
Thr

val

Ser
85

Ser

Gin

Cys

Arg

Arg

Ile

70

Leu

tccatectece
gagcattagce
gatctatgct
tgggacagat
ttgtcaacaa
acggactgtg
tggaactygec
gtggaaggtyg
cagcaaggac
gaaacacaaa

gagcttcaac

Ser Gly

Ala

Lys

Ala
40

Glin

Thr
55

Gly
Ala

Thr

Arg ser

Ala

Ser

25

Pro

Gly

ASp

Glu

X1827657T25. txt

ctgtctgeat
aaatatacag
gggtccaagc
ttcactctca
cataatgaat
gctgecaccat
tctgrtgtgt
gataacgecec
agcacctaca

gtctacgect

aggggagagt

Giu val

10

Gly Tyr

Gly Gln
Arg

Lys

ser
75

Lys

Asp Thr
90

Page 77

ctgtaggaga
cctggtatca
tgcactgggg
ccatcageag
acccgtacac
ctgtcticat
gcctgetgaa
tccaatcegyy
gcctcageag
gcgaagtcac

gc

Lys Lys Pro

Thr
30

Ala Phe

Gly Leu Glu

45

Tyr Glu

60

Lys

Thr Ser Thr

Ala val Tyr

cagagtcacc
gcagaaacca
agtcccatca
tctgcaacct
gttcggcgga
cttceccgeca
taacttctat
taactcccag
caccctgacg

ccatcaggge

Gly ser

i5

Ser Phe

Trp Met

Lys Phe

Ala Tyr

80

Tyr Cys

60
120
180
240
300
360
420
480
540

600

642



Ala

ser

Ser

145

Thr

Tyr

LYS

ASp

Ala

225

Pro

val

va’l

Gin

Gln

305

Gly

Pro

Thr

Arg

Ser

ser

ser

Thr

Lys

210

Pro

Lys

vai

Asp

Phe

290

Asp

Leu

Arg

LY3s

Giu

Ala

115

Ser

Phe

Gly

Leu

Tyr

195

Arg

Glu

ASp

Asp

Gly

Asn

Trp

Pro

Glu

Asn
355

Phe

100

Ser

Thr

Pro

va'l

Ser

180

Thr

val

Ala

Thr

val

260

val

Ser

L.eu

Ser

Pro

340

GIn

Phe

Thr

Ser

Glu

His

165

Ser

Cys

Glu

Ala

ey

245

Ser

Glu

Thr

ASh

Ser

325

Gln

val

ASp

Lys

Glu

Pro

150

Thr

val

Asn

Ser

Gly

Met

Gln

val

Tyr

Gly

310

Ile

val

Ser

Tyr

Gly

Ser

135

val

Phe

val

val

Ile

Glu

His

Arg

295

Lys

Glu

Tyr

Leu

Trp

Pro

120

Thr

Thr

Pro

Thr

ASP

200

Tyr

Pro

Ser

Asp

Ash

280

val

Glu

Lys

Thr

Thr
360

X1B276S5T25,txt

Gly GIn Gly Thr Thr

105

Ser

Ala

val

Ala

val

185

His

Gly

Ser

Arg

Pro

265

Ala

val

Tyt

Thr

Leu

345

cys

val

Ala

Ser

val

170

Pro

Lys

Pro

val

Thr

250

Glu

LYS

Ser

Lys

Ile

330

Pro

Phe

Leu

Trp

155

Leu

Ser

Pro

Pro

Phe

235

Pro

val

Thr

vai

Cys

315

Ser

Pro

Pro

Gly

AsSn

Gln

Ser

ser

220

Leu

Glu

Gln

Lys

Leu

300

Lys

Lys

Ser

Leu val Lys

Page 78

Leu

125

Cys

Ser

Ser

Ser

ASn

205

Pro

Phe

val

Phe

Pro

285

Thr

val

Ala

Glin

val

110

Ala

Leu

Gly

ser

Leu

180

Thr

Pro

Pro

Thr

Asn

270

Arg

val

Ser

LYS

Glu

Phe

Thr
Pro
val
Ala
Gly
Gly
Lys
Cys
Pro
Cys
Trp
Glu
Leu

ASN

Tyr

val

Cys

Lys

l_eu

160

Leu

Thr

val

Pro

LYS

val

Tvyr

Gly

His

Lys

Gln

Met

Pro



Ser Iie

370

Tyr Thr

385

Lys

Tyr Ser Arg

phe Ser Cys

Lvs Ser Leu

435

<210
<211>
<212>
<213>

<220>
<223>

157
1320
DNA
Arti
synt

<400> 157
caggtgcagc

tcctgcaagg
cctggacaag
aaagagaagt
atggagctga
tttgactact
tcggtcttece
tgcctggtca
accagegucg
agcgtggtga
cacaagccca
ccaccctgece
cccaaggaca
agccaggaag
gccaagacaa
accgtcctge
ggccteeegt
caggtgtaca

tgectggtca

Ala val

Thr Pro

Pro

Trp
375

val

390

Thr
405

Leu

Ser val

420

Ser Leuy

ficial

hetic

tggtgcagtc
catctggcta
ggcttgagtg
tcagggggag
gcagcctgag
ggggccaagy
cgctagegec
aggactactt
tgcacacctt
cegtgeectc
gcaacaccaa
cagcacctga
ctctecatgat
accccgaggr
agccgeggga
accaggacty
cctccatcga
ccetygeeocce

aaggcttcta

val

Met

Ser

ASD

His

Leu Gly

440

tggggctgag
cgectteact
gatgggaacy
agtcaccatt
atctgaggac
aaccacggtc
crgctccagy
ccecgaaccey
ceceggegtc
cagcagcttg
ggtggacaag
ggceygccgay

crcccggace
ccagticaac
ggagcagrtc
gctgaacggce
gaaaaccatc
atcccaggag

ceecagegac

X182765T25.txXt

Glu Ser Asn Gly

L.eu Asp Ser Asp

395

Lys Ser Arg Trp
410

Glu Ala Leu His
425

gtgaagaagc
tcgttcttga
agtaatccta
accgcggaca
acggccgtgt
accgtctect
agcacctccyg
gtgacggtgt
ctacagtcct
ggcacgaaga
agagttgagt
ggaccatcag
cctgaggtca
tggtacgtgy
aacagcacgt
aaggagtaca
tccaaagceca
gagatgacca

atcgecytgy

GIn Pro Glu Asn Asn

380

Gly Ser phe Phe iLeu

400

Gin Glu Gly Asn val

415

Asn His Tyr Thr GlIn

430

ctgggtectc
tagagrtgggt
ggactggggy
aatccacgag
attactgtge
cagcceccac
agagcacagc
cgtggaactc
caggactcta
cctacacctg
ccaaatatgg
tettectgtt
cgrgcgtggt
atggcgtgga
accgtgtggt
agtgcaaggt
aagggcagee
agaaccaggt

agtgggaaag

Page 79

agtgaaggre
gcgacaggec
gaggaagtat
cacagcctac
gcgegagrtt
caagggccca
cgceetggyc
aggcgeectg
crccctcage
caacgtagat
teceeccatge
cceccccaaaa
ggtggacgtg
ggtgcataat
cagcgtectc
ctccaacaaa
ccgagageca
cagcctgace

caatgggcag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
Q60

1020
1080
1140



X182765T25. txt

cCcggagaaca actacaagac cacgcctcce grgotggact ccgacggete cttcttecte 1200
tacagcaggce taaccgtgga caagagceagy tggcaggagg ggaatgtctt ctcatgetec 1260
gtgatgcatg aggcetetgea caaccactac acacagaaga goctctccct gtototgogt 1320
<210> 158

<21l> 214

<212> PRT

<213> Artificial

<220>

<223> Ssynthetic

<400> 158

Asp Ile Gin Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr ITe Thr Cys Arg Ala Ser Lys Ser Ile Ser iys Tyr
20 25 30

Thr Ala Trp Tyr Gln GlIn Lys Pro Gly Lys Ala Pro Lys teu Leu Ile
35 40 45

Tyr Ala Gly Ser Lys Leu Arg Ser Gly val Pro Ser Arg Phe Ser Gly
50 55 60

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

Glu asp Phe Ala Thr Tyr Tyr Cys Gin Gln His Asn Glu Tyr Pro Tyr
85 90 95

Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys Arg Thr val ala Ala
100 105 110

Pro Ser val Phe Ile phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly
115 120 125

Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys val GIn Trp Lys val Asp Asn Ala Leu GIn Ser Gly Asn Ser GiIn
145 150 155 160

Glu Ser val Thr Giu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 178

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr
180 185 190

Ala Cys Glu val Thr His GIn Gly Leu Ser ser Pro val Thr Lys Ser
195 200 205

rPage 80



Phe Asn Arg Gly Glu Cys
210

<210>
<21l>
<212>
<213>

<220
<223> synt

<400> 159
gacatccaga

159
642
DNA
Arti

atcacttgea
gggaaagcce
aggttcagty
gaagattttg
gggaciaagyg
fetgatgagce
cccagagagg
gagagtgtca
ctgagcaaag
ctgagetege
<210>
<211>
<212>
<213>

<220>
<223>

160
440
PRT
Arti

Synt

<400> 160
Gln val Glin
i

Ser val Lys

Glu
35

Leu Ile

Thr
50

Gly ser

Arg Gly

65

Arg

Met Glu Leu

ficial

hetic

tgacccagtc
gggcgagtaa
ctaagctcct
gcagtggatc
caacttacta
tggagatcaa
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga

ccgtcacaaa

ficial

hetic

teuy val Gl

val
20

ser Cy

Trp val Ar

Asn Pro Ar

I7
70

val Thr

ser ser lLe

tccatcctec
gagcattage
gatctatgct
tgggacagat
ttgtcaacaa
acggactygty
tggaactgcc
gtggaaggtg
cagcaaggac
gaaacacaaa

gagcttcaac

n Ser Gly

Ala

s LYS

Ala
40

g Gin

g Thr
5%

Gly
Ala

e Thr

u Arg Ser

X182765ST25. txt

ctgtctgcat
aaatatacag
gggtccaagt
ttcactctca
cataatgaat
gctgcaccat
tctgttgtot
gataacgeec
agcacctaca

gtctacgect

aggggagagt

Glu val

10

Ala

Ser
25

Gly Tyr

Pro Gly Gin

Gly Thr Lys

ser
75

ASp Lys

Glu

Asp Thr Ala

ctgtaggaga
cctggtatca
tgcggtctyg
ccatcageag
accegtacac
ctgtcttecat
gcctgetgaa
tccaatcggg
gcctcageag
gcgaagtcac

gc

Lys Lys Pro

Thr
30

Arg Phe

Gly Leu Glu

45

Tyr Glu

60

Lys

Thr ser Thr

val Tyr

Page 81

cagagtcacc
gcagaaacca
agtcccatca
TCtgcaacet
gtrcggegga
cttecegeca
taacttctat
taactcccag
caccctgacy

ccatcaggac

Gly ser

15

Ser Phe

Trp Met

tys Phe

Ala Tyr

80

Tyr Cys

60
120
180
240
300
360
420
480
540
600
642



Ata

ser

Ser

Tyr

Lys

AsSp

Ala

225

Pro

vai

val

gin

Gin

305

Pro

Thr

Arg

Ser

Arg

Tyr

ser

Ser

Thy

LYsS

210

Pro

Lys

val

Asp

Phe

290

ASp

L.eu

Arg

Lys

Glu

Ala

115

ser

Phe

Gly

Leu

Tyr

195

Arg

Glu

ASp

ASD

Gly

Asn

Trp

Pro

Glu

AsSN

Phe

100

ser

Thr

Pro

val

Ser

180

Thr

val

Ala

Thr

val

260

val

Ser

leu

Ser

Pro

340

GIn

85

Phe

Thr

Ser

Glu

His

165

Ser

Cys

Glu

Ala

Leuy

245

Ser

Glu

Thr

ASN

Ser

325

G1In

val

val

Lys

Glu

Pro

150

Thr

val

ASh

Ser

Gly

Met

Gln

val

Tyr

Gly

310

Ile

val

ser

Tyr

Gly

Ser

135

val

phe

va'l

val

Ile

Glu

His

LYS

Glu

Tyr

Leu

TTrp

Pro

120

Thr

Thr

Pro

Thr

Asp

200

Tyr

Pro

ser

ASp

Asn

280

val

Glu

Lys

Thr

Thr

X18276ST25 . txt
90

Gly ¢In Gly Thr Thr

105

Ser

Ala

val

Ala

val

185

His

Gly

Ser

Arg

Pro

265

Ala

val

TVl

Thr

Lau

345

Cys

val

Ata

ser

val

170

Pro

Lys

Pro

val

Thr

250

Lys

Ser

Lys

Ile

330

Pro

Phe

Leu

Ser

Pro

Pro

Phe

235

Pro

val

Thr

val

Cys

315

Ser

Pro

Pro

Gly

Asn

GIn

ser

Ser

Cys

220

Leu

Glu

GlIn

Lys

Leu

300

Lys

Lys

Ser

Leu val Lys
Page 82

Leu

125

Cys

Ser

Ser

ser

Asn

205

Pro

Phe

val

Phe

Pro

285

Thy

val

Ala

Gin

Gly

val

110

Ala

Leu

Gly

Ser

L.eu

190

Thr

Pro

Pro

Thr

Asn

270

Arg

val

Ser

Lys

Glu

350

Phe

95

Thr

Pro

val

Ala

Lys

Cys

Pro

255

Trp

Glu

Leuy

Asn

Gly

Glu

Tyr

val

Cys

Lys

Leu

160

Ley

Thr

val

Pro

Lys

240

val

Tyr

Glu

His

Met

Pro



355

ser Asp Ile

370

Tyr Thr

385

Lys

Tyr Ser Arg

Phe Ser Cys

Leu
435

Lys ser

<210
<211>
<212>
<213>

<220>
<223> Ssynt

<400> 161
caggtgcagc

161
1320
DNA
Arti

fcctygcaagy
cctggacaag
aaagagaagt
atggagctga
tttgtctact
tcggtettee
Tgcctggtca
accagcggeg
agcgtggtga
cacaagccca
ccaccctgec
cccaaggaca
agccaggaag
gccaagacaa
accgrectge
ggcctecegt

cagotgtaca

Ala val

Thr Pro

Glu

Pro

360

Trp Glu

val Leu

390

Thr
405

Leu

Ser val

420

Ser Ley

ficial

hetic

tggtgcagic
catctggeta
ggctrgagty
tcaggggcag
gcagectgag
ggggccaagg
cgctagogec
aggactactt
tgcacacctt
ccgtgecctc
gcaacaccaa
cagcacctga
ctctcatgat
accccgagot
agccgeggga
accaggactg
cctecatcga

ccergececee

val

Met

ser

ASp Lys

Glu

His

L.eu Gly

‘tggggcigag

ccgettcact
gatgggaacg
agtcaccatt
atctgaggac
aaccacggtc
ctgctccagy
cececcgaaccg
cceggetygtce
cagcagcetty
ggtggacaag
ggccgecggy
ctccocggace
ccagrtcaac
ggagcagttc
gctgaacgge
gaaaaccatc

atcccaggag

X18276ST25.txt

ser Asn Gly

ASD Ser Asp
395

Ser Arg Trp
410

Ala Leu His
425

gtgaagaagc
tcgttcttga
agtaatccta
accgeggaca
acggccgrgt
accgtctect
agcaccteeg
gtgacggtgt
ctacagtcct
ggcacgaaga
agagttgagt
ggaccatcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tccaaageca

gagatgacca

365

Gln Pro Glu Asn Asn

380

Gly Ser Phe Phe Leu

400

Gin Glu Gly Asn val

415

Asn His Tyr Thr Gin

430

ctgggtccic
tagagtgogt
ggactggtgg
aatccacgag
attactgtge
cagcctccac
agagcacagc
cgtggaactc
caggactcta
¢ctacacctg
ccaaatatgg
tettectgtt
cgtgeotgat
atggcgtgga
accgtgtggt
agtgcaaggt
aagggcagcee

agaaccaggt

Page 83

agtgaaggtt
gcgacaggcec
gacaaagtat
cacagcctac
gcgcgagttt
caagggccca
cgceotggyc
aggcgeectg
ctcecteage
caacgtagat
tcceccatge
cccccecaaaa
ggtggacgty
ggtgcataat
cagcgtccte
ctccaacaaa
ccgagageca

cagcctgacc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1620
1080



tgectggtea

ccggagaaca

tacagcaggce

gtgatgcaty

<210>
<211>
<Z212>
<213>

<220>
«223>

<400>

162
214
PRT

Artificial

Synthetic

162

Asp Ile Gln

1

Asp

Thr

Tyr

Ser

65

Glu

Thr

Pro

Thr

Ser

Arg

Ala

Ala

50

Gly

ASp

Phe

ser

Ala

130

val

Ser

Thr

Cys

val

Trp

35

Gly

Ser

Phe

Gly

val

115

Ser

Glin

val

Leu

Glu

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly

Phe

vai

Trp

Thr

Thr

180

val

Thr
Ile
GlIn
Lys
Thr
Thr
85

Gly
Ile
val
Lys
Glu
165

Leu

Thr

X182765T25. txt

aaggcttcta ccccagcegac atcgocgtgg agtgggaaag caatgggeag
actacaagac cacgcciccc gtgctggact ccgacggetc cttcttcectc
taaccgtgga caagagcagyg tggcaggagg ggaatgtctt ctcatgetcc

aggctctgca caaccactac acacagaaga gectcteect gtetctgggt

Gin Ser Pro Ser Ser Leu Ser aAla Ser val Gly
10 15

Thr Cys Arg Ala Ser Lys Ser Iie Ser Lys Tyr
25 30

Gin Lys Pro Gly bLys Ala Pro Lys Leu Leu Ile
490 45

Arg ggr,Tyr Gly val Pro ésr Arg Phe ser Gly

Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
70 75 80

Tyr Tyr Cys Gln Gln His Asn Glu Tyr Pro Tyr
50 95

Thr Lys val Glu ITe Lys Arg Thr val Ala Ala
105 110

Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser Gly
120 125

Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
135 140

val Asp Asn Ala Leu GlIn Ser Gly Asn Ser Gln
150 155 160

GIn Asp Ser Lvs Asp Ser Thr Tyr Ser Leu Ser
170 175

Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr

His GIn Gly Leu Ser Ser Pro val Thr Lys Ser
Page 84

1140
12600
1260
1320



195

200

Phe Asn Arg Gly Glu Cys

210

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

163
642
PNA
Arti

<220>
<223>

<400> 163
gacatccaga

atcacttgca
gggaaagcecc
aggttcagtyg
gaagatttty
gggaccaagyg
tctgatgage
cccagagagyg
gagagtgtca
ctgagcaaag
ctgagctege
<210>
<21i>

<212>
<Z213>

164
440
PRT
Arti

<220>
<223>

<400>

synt
164
GIn val Gin
1

ser val Lys

Glu
35

tey Iie

Gly Thr
50

Ser

Arg Gly Arg
65

ficial

Synthetic

tgacccagic
gggcgagtaa
ctaagctcct
gcagtggatc
caacttacta
tggagatcaa
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga

ccgtcacaaa

ficial

hetic

Leu

val
20

Ser
Trp val
Pro

ASN

val Thr

Gin

cys

Arg

Arg

Ile
70

tccatcectec
gagcattagc
gatctatgct
tgggacagat
ttgtcaacaa
acggactgtg
tggaactgcc
gtggaaggtg
cagcaaggac
gaaacacaaa

gagcttcaac

Ser Gly

Lys Ala

Gin aAla

40

Thr
553

Gly

Thr ala

Ala

Ser

25

Pro

Arg

ASp

X182765T25. Xt

ctgtectygeat
aaatatacag
gggtccaage
Ttcactctca
cataatgaat
gctgcaccat
tctgttgtgt
gataacgccc
agcacctaca

gtctacgecct

aggggagagt

Glu val

10

Gly Tyr

Gly GTn
Thr

Lys

ser
75

Lys

205

ctgtaggaga
cctggtatca
ggtactacgg
ccatcageag
acccgtacac
ctgtcttcat
gcctgetgaa
tccaategyg
gcctcageag
gcgaagtcac

gc

Lys Lys Pro

Thr
30

Arg Phe

teu Glu

45

Gly

Tyr Thr

60

Lys

Thr Ser Thr

page 85

cagagtcacc
gcagaaacca
agtcccatca
tctgcaacct
gttcggcgga
cticcegeca
taacttctat
taactcccag
caccctgacy

ccatcagggce

Gly
15

Ser

ser pPhe

Trp Met

Lys Phe

Ala Tyr

80

60
120
180
240
300
360
420
480
540
600
642



Met

Ala

Ser

Ser

145

Thr

Tyr

Lys

Asp

Ala

225

Pro

val

val

GIn

Gln

305

Gly

Pro

Glu

Arg

Ser

ArQ

Tyr

S5er

Ser

Thr

Lys

210

Pro

Lys

val

Asp

Phe

290

ASp

Leu

Arg

Leu

Glu

Ala

115

Ser

Phe

Gly

Leu

TYyr

195

Arg

Glu

Asp

ASp

Gly

Asn

Trp

Pro

Glu

Ser

Phe

100

Ser

Thr

Pro

val

Ser

180

Thr

val

Ala

Thr

val

260

va’l

ser

Leu

Ser

Pro
340

Ser

85

Phe

Thr

Ser

Glu

His

165

Ser

Cys

Glu

Ala

Leu

245

Ser

Glu

Thr

Asn

Ser

325

Gln

Leu

ASP

Lys

Glu

Pro

150

Thr

val

ASn

Ser

Gln

val

TYr

Gly

Ilae

val

Arg

Tyr

Gly

Ser

135

va'l

Phe

val

val

Gly

Ile

Glu

His

295

Lys

Glu

Tyr

Ser

Trp

Pro

120

Thr

Thr

Pro

Thr

200

Tyr

Pro

Ser

ASp

AsSn

280

va'l

Glu

Lys

Thr

X182765T25. txt

Glu Asp Thr Ala val

Ala

val

Ala

val

185

His

Gly

ser

Arg

Pro

265

Ala

val

Tyr

Thr

Leu
345

90

Gln

va’l

Ala

Ser

vai

170

Pro

Lvs

Pro

val

Thr

250

Glu

LyS

Ser

Lys

Ile
330

Gly

rhe

lL.eu

Ser

Pro

Pro

Phe

235

Pro

val

Thr

val

Cys

315

Ser

Thr

Pro

Gly

Asn

Gln

Ser

ser

Cys

220

l.eu

Giu

Gin

L.YS

Leu

300

Lys

Lys

Pro Pro Sser

Page 86

Thr

Leu

125

Cys

Ser

Ser

Ser

Asn

205

Pro

Phe

va'l

Phe

Pro

285

Thr

val

Ala

Gin

Tvr

val

110

Ala

Leu

Gly

ser

Leu

190

Thr

Pro

Pro

Thr

AsN

270

Arg

va'

Ser

Lys

Tyr

95

Thr

Pro

vai

Ala

Lys

Cys

Pro

Cys

Trp

Glu

Ley

Asn

Gly

Glu

Cys

va'l

Cys

LyS

Leu

160

fLeu

Thr

val

Pro

Tyr

Glu

Met



Thr AsSn

355

Lys

Ser Ile

370

TYF Thr

385

LYS

Tyr Ser Arg

Phe Ser Cys

ser Ley

435

Lys

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

165
1320
DNA
Arti

<220>

<223> Synt

<400> 165
caggtgcage

tcctgcaagg
cctggacaay
aaaaccaagt
atggagctga
tttgactact
tcggtettee
tgcetggtea
accageggeg
agcgtggtga
cacaagceeca
ccaccctgec
cccaaggaca
agccaggaag
gccaagacaa
accgtcctge

ggcctccegt

Gin val

va'l

Alta

Thr Pro

Ser

Glu

Pro

Leu

Trp
375

val

390

Thr
405

Leu

Ser val

420

Ser lLeu

ficial

hetic

tggtgcagtc
catctggcta
ggcttgagtyg
tcaggggcag
gcagcctgag
ggggccaagq
cgctagegec
aggactactt
tgcacacctt
ccgtgoecte
graacaccaa
cagcacctga
ctctcatgat
accecgaggt
agccgeggga
accaggacig

cctccatcga

va’l

Met

ASp

His

Thr

360

Glu

Leu

LyS

Glu

X182765T25. txt

Cys Leu val
ser Asn Gly
AsSp Ser Asp

395

Ser Arg Trp
410

Ala Leu His
425

Ser

Leu Gly

tggggctgag
ccgcttcact
gatgggaacg
agtcaccatt
atctgaggac
aaccacggtc
ctgctccagy
ccccgaaccy
cecggetgte
cagcagcttyg
ggtggacaag
ggcegegygy

ctccecggace
ccagttcaac
ggagcagttc
gctgaacggce

gaaaaccatc

gtgaagaagc
tcgtictiga
agtaatccta
accgeggaca
acggeegtgt
accgtctect
agcacctccg
gtgacggtgt
ctacagtcct
ggcacgaaga
agagttgagt
ggaccatcag
ccigaggtea
tggtacgtgy
aacagcacgt
aaggagtaca

tccaaageca

Lys Phe

Gin Glu

380

Gly ser Phe

Gln Ghu Gly

Asn His Tyr

430

ctgggtecte
tagagtgggr
ggactggtag
aatccacgag
attactgtgce
cagcectrccac
agagcacage
cgtggaactc
caggactcta
cctacaccty
ccaaatatgy
tcttectgtt
cgtgcgtygt
atggcgtgga
accgtgtggt
agrgcaaggt

aagggcagec

Page 87

Tyr Pro

ASNn ASnh

Phe Leu

400

Asn val

415

Thr Gin

agtgaaggtt
gcgacaggcc
gacaaagtat
cacagcetac
gcgegagttt
caagggccca
cgeocetgggc
aggcgeecty
ctcecctcage
caacgtagat
tececcatye
ccccccaaaa
ggtggacgty
ggtgcataat
cagcgtcctce
ctccaacaaa

ccgagageca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960

1020



caggtgtaca
tgcctggtca
ceggagaaca
tacagcaggce
grgatgcatg
<210>
<21l>

<212>
<213>

166
214
PRT
Arti

<220>
<223>

<400>

synt
166

Asp Ile Gln
1

Asp Arg val

Thr Ala Trp

35

Ala
50

Tyr Gly

ser
65

Gly ser

Glu Asp Phe

Thr pPhe Giy

val
118

Pro ser

Ala
130

Thr Ser

Lys va'l Gin

145

Glu Ser val

Ser Thr Leu

cectgeecce
aaggcticta
actacaagac
taaccgtgga

aggctctgea

Ticial

hetic

Met Thr

Thr Ile

20

Tyr GlIn

Ser Lvs
Gly Thr

Thr
85

Ala

Gly

Ile

val

val

Trp Lys

GIn

Thr

Gin

Arg

ASp

70

Tyr

Thr

pPhe

Cys

val

atcccaggag
ccecagegac
cacgcctece
caagagcagg

caaccactac

Ser Pro

Cys

Arg

Pro
40

LyS

Tyr

Thr

Tyr Cys

Lys val

Pro Pro

120

Leu Leu

135

ASp ASN

150

Glu
165

Thr

Thr
180

Leu

Gin

ser

Asp Ser

Lys Ala

X18276ST25.txt

gagatgacca
atcgccgtgg
gtgctggact
tggcaggagy

acacagaaga

ser ser

19

Leu

Ala
25

Ser Lys

Gly Lys Ala

Gly val Pro

Ile
75

Ley Thr

Gin
90

Glin

Glu TIle

105

Lys

Ser Asp Glu

Asn Asn Phe

Ala Leu

Lys Asp Ser

Asp Tyr Glu

agaaccaggt
agtgggaaag
ccgacggetc
ggaatgtctt

gcectetececet

ser Ala Ser

Ser Ser

30

Pro Lys lLeu

Ser Phe

60

Arg

Ser Ser Leu

Asn Glu Tyr

val
110

Arg Thr

Gin Leu

125

Lys

Tyr
140

Pro Arg

Ser Gly Asn

Thr Tyr ser

Lys His Lys

190

Page 88

cagcctgacc
caatgggeag
cticttccrc
ctcatgetec

gtctctgggt

val
15

Gly

Lys Tyr

Leu Ile

Ser Gly

Gin Pro

80

PTo
95

Tyr
Ala Ala
Ser Gly
Ala

Glu

Gin
160

Ser

Leu
175

Ser

val Tyr

1080
1140
1200
1260
1320



X182765725.txt

Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val Thr Lys ser
19

200

Phe Asn Arg Gly Glu Cys

210
<210> 167
<211> 642
<212> DNA
<213> Artificial
«220>
<223> Synthetic
<400> 167
gacatccaga tgacccagtc
atcacttgca gggcgagtaa
gggaaagecc ctaagotoct
aggttcagtg gcagtggatc
gaagattttg caacttacta
gogaccaagg tggagatcaa
tctgatgage agttgaaatc
cccagagagg ccaaagtaca
gagagtgtca cagagcagga
ctgagcaaag cagactacga
ctgagctcge ccgicacaaa
<210> 168
<211> 14
<212> PRT
<213> Homo sapiens
<400> 168
Trp Phe GIn Gln Lys
i 5
<210> 169
<211l> 10
<212> PRT
<213> Homo sapiens
<400> 169
Phe Gly GIn Gly Thr
1 5
<2i0= 170
<21l> 11
<212> PRT
<213> Artificial

teccatectec
gagcattagc
gatctatgcet
tgggacagat
ttgtcaacaa
acggactgtg
tggaactgcece
gtggaaggtg
cagcaaggac
gaaacacaaa

gagcttcaac

ctgtctgeat
aaatatacag
gggtccaagce
ttcactctea
cataatgaat
gctgcaccat
tctgttgtgt
gataacgccc
agcacctaca

gtctacgect

aggggagagt

Pro Gly Lys Ala Pro Lys
10

Lys teu Glu Ile Lys
10

205

ctgtaggaga
ccrggtatca
ggtactacgg
ccatcagceag
acccgtacac
ctgtcttcat
gcetgetgaa
tccaatcggg
gcctcageag
gcgaagteac

gc

Ser Leu Ile

Page 89

cagagtcacc
gcagaaacca
agtcccatca
tctgcaacct
gtrtcggcgga
cttcccgeca
taacttctat
taactcccag
caccctgacg

ccatcagggce

60
120
180
240
300
360
420
480
540
600
642



X1B2765T25.txt
<220>
<223> Synthetic

<220

<221> MISC_FEATURE
<222> (10)..(19

<223> Xaa 15 Leu or Thr

<400> 170

Arg Ala Ser Lys Ser Ile Ser Lys Tyr Xaa Ala
1 5 10

<210>= 171
<211> 7
<212> PRT

<213> Artificial

<220>
<223> Ssynthetic

<220>

<221> MISC_FEATURE
<222> (53..(%)

<223> Xaa is lLeu or Arg

<220>

<Z221> MISC_FEATURE

<222> (75..(7)

<223> Xaa 1is Ser, Tyr or Trp

<400> 171

Ala Gly Ser Lys Xaa His Xaa
1 5

<210> 172

<211> ©

<212> PRT

<213> aArtificial
<220>

<223> synthetic

<220>

<221> MISC_FEATURE
<2Z22> (1)..(L

<223> Xaga 1s Gin or pPhe

<400> 172

Xaa Gln His Asn Glu Tyr Pro Tyr Thr
1 5

<210= 173
<211> 17
<212> PRT

<213> Artificial

<220>
<223> Synthetic

Page 90



X18276ST25.tXt

<220>

<221> MISC _FEATURE
<222> (2)..(2)

<223> Xaa is Ser or Ile

<220>

<221> MISC_FEATURE
<222> (8)..(8

<223> Xaa 1is Arg or Giy

<220>

<221> MISC_FEATURE
<222> (12)..(12>

<223> Xaa 1s Lys or Asn

<220>

<221> MISC._FEATURE
<222> (13)..(13)

<223> Xaa s ser or Giu

<400> 173

Thr Xaa Asn Pro Arg Thr Gly Xaa Thr Lys Tyr Xaa Xaa Lys Phe Arg
1 5 i0 15

Gly

<210> 174

<21l> 7

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>

<221> MISC_FEATURE
<222> (5)..(5)

<223> Xaa is Leu or Arg

<220>

<221> MISC_FEATURE

<222> {6)..(6)

<223> Xaa 1is His, Arg, or Tyr

<220>

<221> WISC_FEATURE

<222> (73..(7)

<223> Xaa is Ser, Trp, or Tyr

<400> 174

Ala Gly Ser Lys Xaa Xaa Xaa
1 5

<Z210= 175

<211> 10

<212> PRT

<213> Artificial

<22Q>
<223> synthetic
Page 91



X182765T25.txt

<220>

<221> MISC_FEATURE
<222> (3)..(3)

<223> Xaa is Ala or Arg

<400> 175

Gly Tyr Xaa Phe Thr Ser phe Leu Ile Glu
1 5 10
<210> 176

<21i> 17

<212> PRT

<213> Artificial

<220>

<223> Synthetic

<220>

<221> MISC_FEATURE
<222> (8)..(8)

<223> Xaa s Gly or Arg

<220>

<221> MISC_FEATURE
<222> (9)..(D

<223> Xaa is Thr or Arg

<220>

<221> MISC_FEATURE

<222> (13)..{13>

<223> Xaa is Glu, Thr or Ser

<400> 176

Thr Ser Asn Pro Arg Thr Gly Xaa Xaa Lys Tyr Lys Xaa Lys Phe Arg
1 5 10 i3

Gly

<210> 177

<21l> 7

<212> PRT

<213> Artificial
<220>

<Z223> sSynthetic
<400> 177

Ala Gly Ser Lys Arg His Tyr
1 5

<210> 178
<211> 114
<212> PRT

<213> Artificial

<220>
<223> Synthetic
Page 92



val

Ser

val

Pro

Thr

Ser

85

Phe

<400> 178

Gln val Gin Leu

i

Ser val Lys val

20

Leu Ile Giu Trp
35

Gly Thr ser Asn

50

Arg Gly Arg val

65

Met Glu Leu Ser

Ala Arg Glu Phe

100

ser ser

<210> 179

<21l> 440

<212> PRT

<213> Artificial

<220>

<223> Synthetic

<400> 179

Gln val Gin teu val
1 5

Ser

Leu

Gly

Arg

65

Met

val

Ile

Thr

50

Gly

Glu

Lys

Arg

Leu

val

20

Trp

Asn

val

ser

Ser

val

Pro

Thr

ser
85

Gin

cys

Arg

Arg

Ile

70

Leu

Asp

GIn

Cys

Arg

Arg

Ile

70

L.eu

Ser

LYS

Glin

Thr

55

Thr

Arg

Tyr

Ser

Lys

Gln

Thr

55

Thr

Argd

Gly

Ala

Ala

40

Gly

Ala

ser

T;"p_

Gly

Ala

Ala

40

Gly

Ala

sSer

X182765T25. txt

Ala

Ser

25

Pro

Gly

ASp

Glu

Ala

Ser

25

Pro

Gly

ASp

Glu

Glu

10

Gly

Gly

Thr

LYS

ASp

90

Gln

Glu

10

Gly

Gly

Thr

LYS

val

Tyr

Gln

Lys

ser

75

Thr

Gly

val

TVIF

Gin

Lys

ser
75

Lys

Ala

Gly

Tvr

60

Thr

Ala

Thr

Lys

Ala

Gly

TYyr

60

Thr

Asp Thr Ala

90

Page 93

Lys

Phe

Leu

45

Lys

Ser

val

Thr

Lys

Phe

Leu

45

Lys

ser

val

Pro

Thr

30

Giu

Ser

Thr

Tyr

val
110

PO

Thr

30

Glu

Ser

Thr

Tyr

Gly

15

ser

Trp

LysS

Ala

TYyr

95

Thr

Gly

15

ser

Trp

Lys

Ala

Tyr
95

ser

Phe

Met

Phe

Tyr

Cys

val

ser

Pha

Met

Phe

TVYr

80

cys



Ala

Ser

Ser

Tyr

Lys

ASp

Ala

225

Pro

val

val

Gln

Gin

305

Gly

Pro

Thr

Arg

Ser

Ser

ser

Thr

Lys

210

Pro

Lys

val

ASp

Phe

290

ASD

Leu

Arg

Lys

Glu

Ala

115

Ser

phe

Gly

Leu

Tyr

195

Arg

Glu

Asp

Asp

Gly

Asn

Trp

Pro

Glu

Asn
355

Phe

100

ser

Thr

Pro

val

Ser

180

Thr

val

Ala

Thr

val

260

val

Ser

Ley

Ser

Pro

340

Gin

Phe

Thr

Ser

Glu

His

165

ser

Cys

Glu

Ala

Leu

245

Ser

Glu

Thr

Asn

ser

325

Glin

val

ASp

LYS

Glu

Pro

150

Thr

val

Ash

ser

Gly

Met

Gln

val

Tyr

Gly

310

Ile

va'l

Ser

Tyr

Gly

ser

135

val

Phe

val

val

Gly

Ite

Giu

His

Arg

Lys

Glu

Tyr

Leu

Tre

Pro

120

Thr

Thr

Pro

Thr

200

Tyr

Pro

Ser

ASp

Asn

280

va't

Glu

Lys

Thr

Thr
360

X182765T25.txt

Gly Gin Gly Thr Thr

105

Ser

Ala

val

Ala

val

185

His

Gly

Ser

Arg

Pro

265

Ala

val

Tvr

Thr

Leu

345

Cvs

val

Ala

Ser

val

170

Pro

Lys

Pro

val

Thr

250

Glu

Lys

Ser

LYS

Ile

330

Pro

Phe

Leu

Ser

Pro

Pro

Phe

235

Pro

val

Thr

val

Cys

315

Ser

Pro

Pro

Gly

Ash

Glin

sSer

Ser

Cys

220

Leu

Glu

Gln

Lys

Leu

300

Lys

Lys

Ser

Leu val Lys

Page 94

Leu

125

Cys

Ser

Ser

Ser

Asn

205

Pro

Phe

val

Phe

Pro

285

Thr

va't

Ala

Gin

val

110

Ala

L.eu

Gly

Ser

Leu

190

Thr

Pro

Pro

Thr

ASN

270

ArG

val

Ser

LYS

Glu

350

Phe

Thr
Bro

val

Lys
Ccys
Pro
Cys
255
Trp
Glu

Leu

AsSn

Tyr

val

Cys

Lys

Leu

160

Leu

Thr

val

Pro

LYS

val

Tyr

His

Lys

320

Met

Pro



ser Asp Ile Ala val
370
Tyr Lys Thr Thr Pro
385
Tyr Ser Arg Leu Thr
405
Phe Ser Cys Ser Vval
420
Lys Ser Leu Ser Leu
435
<210> 180
<21i> 107
<212> PRT
<213> Artificial
<220>
<223> Ssynthetic
<400> 180
Asp Ile Gin Met Thr
1 5
Asp Arg val Thr Ile
20
Thr Ala Trp Tyr Gin
35
Tyr Ala Gly Ser Lys
50
ser Gly Ser Gly Thr
65
Glu Asp Phe Ala Thr
85
Thr Phe Gly Gly Gly
100
<210> 181
<211> 214
<212> PRT
<213> artificial
<220>
<223> synthetic
<400> 181

Glu

Pro

390

val

Met

ser

Gin

Thr

Gin

Arg

Asp

70

TYr

Thr

Trp
375
val
ASp

His

Leu

Ser

Cys

Lys

His

55

phe

Tyr

Lys

Glu

Leu

Lys

Glu

Gly

Pro

Arg

Pro

40

Tyt

Thr

Cys

val

X182765T25. txt

Ser Asn Gly Gln Pro
380

ASp

Ser

Ala
425

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Ser Asp Gly Ser

395

Arg trp Gln Glu

L.ey His Ash His

Ser Leu
10

Ser Lys

Lys Ala

val Pro

Thr Ile

75

Gin His
90

Ile Lys
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Ser

Ser

Pro

ser

60

Ser

Asn

Ala

Ite

Arg

Ser

Gglu

Glu

Phe

Gly

Ser

ser

30

Ley

Phe

Leu

Tyr

AsSn

Phe

Asn

415

Thr

val

15

Lys

Leu

sSer

Gin

Pro
95

Asn
Leu
400

va'l

Gin

Gly

Tyr

Ile

Gly

Pro

80

Tyr



Asp

AsSp

Thr

Tyr

Ser

65

Glu

Thr

Pro

Thr

Ser

Ala

Phe

Iie

Arg

Ata

Ala

50

Gly

Asp

Phe

Ser

Ala

130

val

Ser

Thr

Cys

Asn
210

<210>
<211>
<212>

<213>

<220>
<223>

<220>
<221>

Gln

val

Trp

35

Gly

Ser

phe

Gly

val

115

Ser

GIin

val

Leu

Glu

195

Arg

182
10

PRT
Artificial

Met
Thr
20

Tyr
Ser
Gly
Ala
Gly
100
Phe
val
Trp
Thr
Thr
180

val

Gly

Synthetic

Thr

Ile

Gln

Lys

Thr

Thr

85

Gly

Ile

val

LYS

Glu

165

Leu

Thr

Giu

MISC_FEATURE

Glin

Thr

Gln

Arg

ASp

70

Tyr

Thr

Phe

Cys

val

150

Gln

Ser

His

Cys

Ser

Cys

Lys

Mis

55

Phe

Tyr

L.Y5

Pro

Leu

133

Asp

ASD

Lys

GIn

Pro

Arg

Pro

40

Tyr

Thr

Cys

val

Pro

120

Leu

Asn

Ser

Ala

Gly
200
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Ser Ser reu Ser Ala

Ala

25

Gly

Gly

Leu

Gln

Giu

105

ser

AsSn

Ala

Lys

Asp

l.eu

10

Ser

Lys

val

Thr

Gln

90

Ile

ASp

Asn

Leu

AsSp

170

Tvr

ser

Lys

Ala

Pro

Tle

75

His

LYS

Glu

Phe

Gin

155

Ser

Giu

ser

Ser

Pro

Ser

60

Ser

Asn

Arg

Gin

Tyr

140

ser

Thr

Pro
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Iie

ATg

Ser

Glu

Thr

Leu

125

Pro

Gly

Tyr

val
205

Ser

Ser

30

Leu

Phe

Leu

Tyr

val

110

Lys

Arg

Asn

ser

Lys

190

Thr

val

15

LysS

Leu

ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

val

LYS

Gly

Tyr

Ile

Gly

Pro

80

Tyr

Ala

Gly

GlIn
160
Ser

Tyr

Ser



X182765T25.txt
<222> (33..(3)
<223> Xaa is Ala or Arg

<400> 182

Gly Tyr Xaa Phe Thr Ser Phe Leu ITe Glu
1 5 10
<210> 183

<211> il

<212> PRT

<213> Homo sapiens

<400> 183

Ala Asn Ile val pro Glu Thr Ser Pro Glu Ser
1 5 10
<210> 184

<211> 10

<212> PRT

<213> Homo sapiens

<400> 184

Ite val Pro Glu Thr Ser Pro Gilu Ser val
1 5 10
<210> 185

<211> 10

<212> PRT

<213> Homo sapiens

<400> 185

Asn Ile val Pro Glu Thr Ser Pro Glu Ser
1 5 10
<210> 186

<Z21i> 8§

<212> PRT

<213> Homo sapiens

<400> 186

val Pro Glu Thr Ser Pro Ser val

1 5

<210> 187

<21il> 10

<231Z2> PRT

<213> Homo sapiens

<400> 187

Pro Glu Thr Ser Pro Glu Ser val Pro Tle
1 5 10
<210> 188

<211> 10

<21i2> PRT

<213> Homo sapiens
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<400> 188

Thr Ser Pro Glu Ser val Pro Ile Ile Sser
1 5 10
«<210> 189

<211> 9

<212> PRT

<213> Homo sapiens

<400> 189

Ala Asn ITe val Pro Giu Thr Ser Pro
1 5

<210> 180

<211> 9

<Z21Z2> PRT

<213> Homo sapiens

<400> 190

Iie val Pro Glu Thr Ser Pro Giu Ser
1 5

<210> 191

<21i> 8§

<212> PRT

<213> Homo sapiens

<400> 191

Ala Asn Ite val pPro Glu Thr Ser
1 5

<210> 192

<211> 8

<212> PRT

<213> Homo sapiens

<400> 1927

Ile vai Pro Glu Thr Ser Pro Glu
1 5

<210> 193

<23l> 7

<21iZ2> PRT

<213> Homo sapiens

<400> 193

Ile val Pro Glu Thr Ser Pro

1 5

<210> 194

<211> 5

<212> PRT

<213> Homo sapiens

<400> 194
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ITe GIn Gly Glu Ser

1 5

<210> 195

<211> 10

<212> PRT

<213> Homo sapiens

<400> 195

Ite Thr Pro Thr Lys Ile Pro Glu Iie Thr
1 5 10

<210> 196

<211> 10

<212> PRT

<213> Homo sapiens

<400> 196

Ile G¢in Gly Glu ser 1ie Thr Pro Thr Lys
1 5 10

<210> 197

<211 10

<212> PRT

<213> Homo sapiens

<400> 197

GIn Gly Glu Ser Ile Thr Pro Thr tys Ile
1 5 10

<210> 198

<21l> 10

<212> PRT

<Z13> Homo sapiens

<400> 198

Gly Glu ser Ile Thr Pro Thr Lys Ile Pro
1 5 10

<210> 199

<21i> 10

<212> PRT

<213> Homo sapiens

<400> 199

Glu Sser Ile Thr Pro Thr Lys Ile Pro Giu
1 5 10

<210> 200
<211> 10
<212> PRT

<213> Homo sapiens
<400> 200

ser Ile Thr Pro Thr Lys Ilte Pro Giu Ile
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1

<210> 201
<211> 10
<212> PRT
<213> Homo
<400> 201
Ile Thr Pro
1

<210> 202
«<211> 13
<212> PRT
<213> Homo
<400> 202
Ile Thr Thr
1

<2310> 203
<211> 12
<212> PRT
<213> Homo
<400> 203
Thr GTu 1ie
1

<210> 204
<211> 10
<212> PRT
<213> Homo
<400> 204
Ite Thr Thr
1

<210> 205
<Z211> 10
<212> PRT
<213> Homo
<400> 205
Thr Thr Glu
1

<210> 206
<211> 10
<212> PRT
"<213> Homo
<400> 206
Thr Glu Ile
1

sapiens

Thr Lys
5

sapiens

Glu Ile
5

sapiens

Tyr Met
5

sapiens

Glu Ile
5

sapiens

Ile Tyr
5

sapiens

Tyr Met
5

Iie

TVIr

Ser

Tyr

Met

Ser

Pro

Met

Asn

Met

Ser

Asn

Glu

Ser

Gly

Ser

Asn

Gly

X182765T25 . txt

Ile

Asn

ser

Asn

Gly

Ser

10

Thr
10

Gly Ser Asn Ser
10

Asn Ser Ala
10

Gly
10

Ser
10

Asn
10
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<210>
<211>
<212>
<213>

<400>

207
10
PRT
Homo

207

Glu Ile Tyr
1

<210>
<21i>
<212>
<213>

<400>

208
10
PRT
Homo

208

Ile Tyr Met
1

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

<400>

209
10
PRT
Homo

209

Arg Asp Gly
1 _

<210> 210
<211> 7
<212> PRT
<213> Homo
<400> 210
Glu ITe Tyr
1

<210> 211
<213i> 8
<Z212> PRT
<213> Homo
<400> 211
Ite Tyr Met
1

<210= 212
<21l> 5
<212> PRT
<213> Homo
<400> 212
Ite Thr Pro
1

<210> 213

sapiens

X18276ST25.txt

Met Ser Asn Gly Ser Asn Ser

5

sapiens

10

ser Asn Gly Ser Asn Ser Ala

5

sapiens

10

Trp val Ser Tyr Tyr Asn Gln
5 . i0

sapiens

Met Ser Asn Gly
5

sapiens

Ser Asn Gly Ser Asn
3

sapiens

Thr Lys
5
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<23il>
<2i2>
<213>

<400>

X182765T25. txt
10
PRT
Homo sapiens

213

Ser Ile Thr pPro Thr Lys Ile Pro Glu Ile

1

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

<400>

1

Glu ITe Tyr Met Ser Asn Gly Ser Asn Ser
5

5 10

214
10
PRT
Homo sapiens

214

10
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