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ANTI-B7-HS5 ANTIBODIES AND THEIR USES

STATEMENT REGARDING FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT

[0001] This invention was made with government support under award
numbers ROl CA97085 and ROl A172592 by the National Institutes of
Health (NIH), and U19 CA113341 by the National Cancer Institute (NCI).

The government has certain rights in the invention.

REFERENCE TO SEQUENCE LISTING

[0002] This application includes one or more Sequence Listings pursuant to
37 C.FR. § 1.821 et seq., which are disclosed in both paper and computer-
readable media, and which paper and computer-readable disclosures are

herein incorporated by reference in their entirety.

FIELD OF THE INVENTION

[0003] The present invention relates to antibodies and their antigen-binding
fragments and to other molecules that are capable of binding to the B7-HS
ligand of the B7-H5:CD28H pathway, and to the uses of such molecules in
the treatment and diagnosis of autoimmune disease, transplant rejection and

other inflammatory diseases.

BACKGROUND OF THE INVENTION

[0004] The immune system of humans and other mammals is responsible
for providing protection against infection and disease. Such protection is
provided both by a humoral immune response and by a cell-mediated
immune response. The humoral response results in the production of
antibodies and other biomolecules that are capable of recognizing and
neutralizing foreign targets (antigens). In contrast, the cell-mediated immune
response involves the activation of macrophages, natural killer cells (NK),
and antigen-specific cytotoxic T-lymphocytes by T cells, and the release of
various cytokines in response to the recognition of an antigen (Dong, C. et
al. (2003) “Immune Regulation by Novel Costimulatory Molecules,”
Immunolog. Res. 28(1):39-48).
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[0005] The ability of T cells to optimally mediate an immune response
against an antigen requires two distinct signaling interactions (Viglietta, V. et
al. (2007) “Modulating Co-Stimulation,” WNeurotherapeutics 4:666-675;
Korman, A.J. et al (2007) “Checkpoint Blockade in Cancer
Immunotherapy,” Adv. Immunol. 90:297-339). First, antigen that has been
arrayed on the surface of antigen-presenting cells (APC) must be presented
to an antigen-specific naive CD4" T cell. Such presentation delivers a signal
via the T cell receptor (TCR) that directs the T cell to initiate an immune
response that will be specific to the presented antigen. Second, a series of
co-stimulatory and co-inhibitory signals, mediated through interactions
between the APC and distinct T cell surface molecules, triggers first the
activation and proliferation of the T cells and ultimately their inhibition.
Thus, the first signal confers specificity to the immune response whereas the
second signal serves to determine the nature, magnitude and duration of the

response.

[0006] The immune system is tightly controlled by co-stimulatory and co-
inhibitory ligands and receptors. These molecules provide the second signal
for T cell activation and provide a balanced network of positive and negative
signals to maximize immune responses against infection while limiting
immunity to self (Wang, L. et al. (March 7, 2011) “VISTA, A Novel Mouse Ig
Superfamily Ligand That Negatively Regulates T Cell Responses,” J. Exp.
Med. 10.1084/jem.20100619:1-16; Lepenices, B. et al. (2008) “The Role Of
Negative Costimulators During Parasitic Infections,” Endocrine, Metabolic
& Immune Disorders - Drug Targets 8:279-288). Of particular importance is
binding between the B7.1 (CD80) and B7.2 (CD8&6) ligands of the Antigen
Presenting Cell and the CD28 and CLTA-4 receptors of the CD4" T-
lymphocyte (Sharpe, A.H. et al. (2002) “The B7-CD28 Superfamily,” Nature
Rev. Immunol. 2:116-126; Dong, C. et al. (2003) “Immune Regulation by
Novel Costimulatory Molecules,” Immunolog. Res. 28(1):39-48; Lindley,
P.S. et al. (2009) “The Clinical Utility Of Inhibiting CD28-Mediated
Costimulation,” Immunol. Rev. 229:307-321). Binding of B7.1 or of B7.2 to
CD28 stimulates T cell activation; binding of B7.1 or B7.2 to CTLA4
inhibits such activation (Dong, C. ef al. (2003) “Immune Regulation by Novel
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Costimulatory Molecules,” Immunolog. Res. 28(1):39-48; Lindley, P.S. et al.
(2009) “The Clinical Utility Of Inhibiting CD28-Mediated Costimulation,”
Immunol. Rev. 229:307-321; Greenwald, R.J. ef al. (2005) “The B7 Family
Revisited,” Ann. Rev. Immunol. 23:515-548). (CD28 is constitutively
expressed on the surface of T cells (Gross, J., et al. (1992) “Identification
And Distribution Of The Costimulatory Receptor CD28 In The Mouse,” .
Immunol. 149:380-388), wherecas CTLA4 expression is rapidly up-regulated
following T-cell activation (Linsley, P. et al. (1996) “Intracellular
Trafficking Of CTLA4 And Focal Localization Towards Sites Of TCR
Engagement,” Tmmunity 4:535-543). Since CTLA4 is the higher affinity
receptor (Sharpe, A.H. er al. (2002) “The B7-CD28 Superfamily,” Nature
Rev. Immunol. 2:116-126), binding first initiates T cell proliferation (via
CD28) and then inhibits it (via nascent expression of CTLA4), thereby

dampening the effect when proliferation is no longer needed.

[0007] Further investigations into the ligands of the CD28 receptor have
led to the identification and characterization of a set of related B7 molecules
(the “B7 Superfamily”) (Coyle, A.J. et al. (2001) “The Expanding B7
Superfamily: Increasing Complexity In Costimulatory Signals Regulating T
Cell Function,” Nature Immunol. 2(3):203-209; Sharpe, A.H. et al. (2002)
“The B7-CD28 Superfamily,” Nature Rev. Immunol. 2:116-126; Greenwald,
R.J. et al. (2005) “The B7 Family Revisited,” Ann. Rev. Immunol. 23:515-
548; Collins, M. et al. (2005) “The B7 Family Of Immune-Regulatory
Ligands,” Genome Biol. 6:223.1-223.7; Loke, P. et al. (2004) “Emerging
Mechanisms Of Immune Regulation: The Extended B7 Family And
Regulatory T Cells.” Arthritis Res. Ther. 6:208-214; Korman, A.J. et al.
(2007) “Checkpoint Blockade in Cancer Immunotherapy,” Adv. Immunol.
90:297-339; Flies, D.B. et al. (2007) “The New B7s: Playing a Pivotal Role
in Tumor Immunity,” J. Immunother. 30(3):251-260; Agarwal, A. et al
(2008) “The Role Of Positive Costimulatory Molecules In Transplantation
And Tolerance,” Curr. Opin. Organ Transplant. 13:366-372; Lenschow, D.J.
et al. (1996) “CD28/B7 System of T Cell Costimulation,” Ann. Rev.
Immunol. 14:233-258; Wang, S. et al. (2004) “Co-Signaling Molecules Of
The B7-CD28 Family In Positive And Negative Regulation Of T Lymphocyte
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Responses,” Microbes Infect. 6:759-766). There are currently nine known
members of the family: B7.1 (CD80), B7.2 (CD&6), the inducible co-
stimulator ligand (ICOS-L, B7-H2), the programmed death-1 ligand (PD-L1;
B7-H1), the programmed death-2 ligand (PD-L2; B7-DC), B7-H3, B7-H4
(also referred to as B7x, B7-H6 and B7S1; Sica, G.L. ef al. (2003) “B7-4, A
Molecule Of The B7 Family, Negatively Regulates T Cell Immunity,”
Immunity18:849-861; Zang, X. et al. (2003) B7x: A Widely Expressed B7
Family Member That Inhibits T Cell Activation,” Proc. Natl. Acad. Sci.
(USA) 100:10388-10392; Prasad, D.V. et al. (2003) B7SI1, A Novel B7
Family Member That Negatively Regulates T Cell Activation,” ITmmunity
18:863-873), B7-H6 (Collins, M. et al. (2005) “The B7 Family Of Immune-
Regulatory Ligands,” Genome Biol. 6:223.1-223.7) and B7-HS5 (Flajnik,
M.F. et al. (2012) “Evolution Of The B7 Family: Co-Evolution Of B7H6 And
Nkp30, Identification Of A New B7 Family Member, B7H7, And Of B7’s
Historical Relationship With The MHC,” Immunogenectics 64:571-590). The
B7 family of genes is essential in the regulation of the adaptive immune
system. Most B7 family members contain both variable (V)- and constant

(C)-type domains of the immunoglobulin superfamily (IgSF).

[0008] B7 ligands are expressed on the cell surface of many different cell
types including antigen presenting cells (APCs) and their interaction with
receptor molecules on T cells provide activating and/or inhibitory signals
that regulate T cell activation and tolerance (Collins, M. et al. (2005) “The
B7 Family Of Immune-Regulatory Ligands,” Genome Biol. 6:223.1-223.7).
Some inhibitory B7 ligands are also expressed on tumor cells, resulting in
suppression of immune responses (Keir, MLE. er al. (2008) “PD-1 And Its
Ligands In Tolerance And Immunity,” Annu. Rev. Immunol. 26:677-704;
Zou, W. et al. (2008) “Inhibitory B7-Family Molecules In The Tumour
Microenvironment,” Nat. Rev. Immunol. 8:467-477). Therefore, stimulating
or attenuating the interactions of B7 ligands and their receptors holds
therapeutic potential for autoimmune diseases, cancer and infectious disease
(WO 2011/020024; Flajnik, M.F. et al. (2012) “Evolution Of The B7 Family:
Co-Evolution Of B7H6 And Nkp30, Identification Of A New B7 Family
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Member, B7H7, And Of B7’s Historical Relationship With The MHC,”
Immunogenetics 64:571-590).

[0009] Despite all prior advances in the treatment of inflammatory disease
or autoimmune disease, a neced remains for compositions capable of
providing enhanced immunotherapy for the treatment of such conditions.
The present invention is directed to such compositions and their use to treat
inflammatory disease, autoimmune disease, and similar diseases and

conditions characterized by a hyperactive immune system.

SUMMARY OF THE INVENTION

[0010] Antibodies and their antigen-binding fragments and other molecules
that are capable of immunospecifically binding to the B7-HS ligand of the
B7-H5:CD28H pathway, and to the uses of such molecules in the treatment
and diagnosis of autoimmune disease, transplant rejection and other

inflammatory diseases are provided.

[0011] One embodiment provides an antibody or other molecule having an
antigen-binding fragment of an antibody that immunospecifically binds to a
mammalian B7-HS (and in particular, a human B7-HS). The B7-HS can be,

for example, arrayed on the surface of a live cell.

[0012] Exemplary live cells include, but are not limited to macrophage or

dendritic cells.

[0013] Another embodiment provides a molecule that immunospecifically
binds to B7-HS and is substantially capable of blocking B7-HS’s interaction
with CD28H. Still another embodiment provides a molecule that
immunospecifically binds to B7-HS and is substantially incapable of

blocking B7-H5’s interaction with CD28H.

[0014] The B7-HS binding molecules can have antigen-binding fragments
that contain six CDRs. The CDRs can include at least one consensus CDR
of the CDRs of anti-B7-HS antibodies: 2D3 and 18C3, with all remaining
CDRs selected from:
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(A)  the three light chain and the three heavy chain CDRs of anti-
B7-H5 antibody 2D3;o0r

(B)  the three light chain and the three heavy chain CDRs of anti-
B7-H5 antibody 18C3.

[0015] Another embodiment provides B7-H5 binding molecules wherein
the six CDRs are:
(A)  the three light chain and the three heavy chain CDRs of anti-
B7-H5 antibody 2D3; or
(B)  the three light chain and the three heavy chain CDRs of anti-
B7-H5 antibody 18C3.

[0016] In some embodiments, the molecule is a chimeric antibody that
includes antigen binding fragments (Fab) from two or more different B7-HS

antibodies.

[0017] The B7-HS5 binding molecules can be a monoclonal antibody, a
human antibody, a chimeric antibody or a humanized antibody and/or is a

bispecific, trispecific or multispecific antibody.

[0018] The B7-H5 binding molecules can be detectably labeled or include

a conjugated toxin, drug, receptor, enzyme, or receptor ligand.

[0019] Still another embodiment provides a pharmaceutical composition
containing a therapeutically effective amount or a prophylactically effective
amount of any of the above-described B7-HS binding molecules and a

physiologically acceptable carrier or excipient.

[0020] In other embodiments, a molecule that is substantially capable of
blocking B7-HS’s interaction with CD28H is an CD28H fusion protein,
preferably an CD28H-Ig fusion protein.

[0021] Methods of using the pharmaceutical compositions in the treatment

of a disease are also provided.

[0022] A method for diagnosing a disease in a subject includes assaying

cells of the subject for their ability to bind to any of the above-described B7-
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HS5 binding molecules, wherein the method provides a cytologic assay for

diagnosing the presence of a disease in the subject.

[0023] The disclosed B7-HS binding molecules can be used to an

autoimmune disease or transplant rejection.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Figure 1 provides a schematic depiction of B7-H5 and its counter-
receptor, CD28H.

[0025] Figure 2, Panels A-J, show that B7-HS is constitutively expressed

on macrophages and inducible on dendritic cells.

[0026] Figure 3, Panels A-D, show that CD28H is expressed on T cells
and natural killer (NK) cells, but not on B cells.

[0027] Figures 4A-4B show the ability of the antibodies produced by
clones 2D3 and 18C3 to bind human B7-HS5 expressed by a CHO

transfectants.

[0028] Figures 5A-5C show the abilities of the isolated antibodies and
control Ig to block the B7-H5:CD28H interaction.

[0029] Figure 6 shows the ability of a B7-HS Ig fusion to stimulate a T cell

response.

[0030] Figure 7 shows the ability of the B7-HS5 Ig to induce the expression
of cytokines: IL-2, IFN-y and IL-10.

[0031] Figure 8 shows that the anti-B7-HS antibody 2D3 of the present
invention is capable of binding to B7-HS so as to block the capacity of B7-
HS5 to interact with its CD28H counter-receptor.

[0032] Figure 9 shows the ability of anti-B7-HS antibody 2D3 to inhibit an

allogeneic T cell response.

[0033] Figure 10A and Figure 10B show the effect of anti-human B7-HS
antibody on the percentage of CD28H" cells among activated (CD45RO")
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human T cells in the spleen (Figure 10A) and peripheral blood (Figure 10B)
in NSG mice implanted with human PBMC.

[0034] Figure 11A and Figure 11B show the effect of anti-human B7-HS5
antibody on the percentage of CD28H' cells among naive (CD45RO")
human T cells in the spleen (Figure 11A) and peripheral blood (Figure 11B)
in NSG mice implanted with human PBMC.

[0035] Figures 12A-12C show binding properties of recombinant anti-
human B7-HS5 chimeric antibodies (2D3 and 18C3). Figures 12A-12C show
the ability of anti-human B7-HS antibodies (2D3 and 18C3) that had been
recombinantly converted from their murine IgG isotype to a human IgG4

isotype to bind human B7-HS5 expressed by CHO cells.

[0036] Figure 13 (Panels A-C) shows the ability of recombinant anti-
human B7-H5 chimeric antibodies (2D3 and 18C3) to completely block the
binding of CD28H fusion protein to CHO B7-HS5 transfectants. Human B7-
HS FL CHO transfectants were pre-incubated with control supernatant
(Panel A) or recombinant chimeric 2D3 (Panel B) and 18C3 supernatants
(Panel C), and subsequently stained with biotinylated CD28Hhlg fusion

protein.

[0037] Figures 14A-14B show the epitope recognition site of anti-human
B7-HS5 antibodies (2D3 and 18C3). Figure 14A and Figure 14B show that
2D3 and 18C3 recognize the first I[gV domain of B7-HS. Figure 14C shows
B7-H5 IgV domain mediates B7-H5’s interaction with CD28H.

[0038] Figure 15 compares the affinities of antibodies 2D3 and 18C3 for
binding to human B7-HS as expressed on the surface of CHO cells.

[0039] Figures 16A-16B show the effect of the endogenous B7-
H5:CD28H interaction on the recall of TT-specific memory T cells. Figure
16A shows TT vaccine-induced T cell proliferation in the presence of the
B7-H5:CD28H interaction blocking antibody 2D3 (Panel B) or control Igs
(Panel A). Figure 16B shows the levels of expressed cytokines (Panel A)

and the BrdU-positive cells (Panel B) associated with such response.
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[0040] Figures 17A-17B show the blockade of endogenous B7-H5:CD28H
interaction by 2D3 inhibits the allogeneic proliferative responses of both
CD8+ (Figure 17A, Panels A-B) and CD4+ (Figure 17B, Panels A-B) T

cells in humanized NSG mice.

[0041] Figure 18 shows simultancous cross-linking of TCR and B7-HS
fusion protein induced AKT phosphorylation 30 min after stimulation, while
TCR cross-hinking  alone  induced wminimal  AKT  phosphorylation,
Importantly, inchusion of B7-HS antibody 2033 prevented AKT activation,
indicating B7-HS co-stimulation utilizes the AKT pathway to promote T cell

FesSponse.

[0042] Figure 19 shows B7-H5-CD28H pathway blockade by decoy
receptor fusion protein CD28HIg suppressed the cytotoxic killing activity of
allogeneic CDS8 T cell against B7-HS transfected 624Mel melanoma cell line,
indicating B7-HS5-CD28H pathway promotes cytotoxic killing activity of
CDS8 T cells on target cells.

[0043] Figure 20A-B show simuftaneous cross-linking of CD16 and B7-
HS fusion protein on Natural Killer cells (NK) in the presence of soluble
recombinant himan [L-2 induced NK activation and degranulation (CD107a
sarface upregulation), whereas CD16 engagement alone did not induce
significant NK degrasulation. A B7-HS fusion protein dose dependent NK
activation was observed (Figure 20A). Importantly, inclusion of B7-HS
antibody 2D3 prevented NK activation (Figure 20B), indicating B7-HS co-

stitaulates NK activation.

Detailed Description of the Invention:

[0044] The present invention relates to antibodies and their antigen-binding
fragments and to other molecules that are capable of immunospecifically
binding to the B7-HS ligand of the B7-HS5:CD28H pathway, and to the uses
of such molecules in the treatment and diagnosis of autoimmune disease,

transplant rejection and other inflammatory diseases.
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[0045] The B7-HS5:CD28H pathway is a cellular immunity pathway that
involves the ligand B7-H5 and its counter-receptor CD28H (Figure 1). B7-
HS is expressed on antigen presenting cells; it is constitutively expressed on
macrophages and inducible on dendritic cells (Figure 2, Panels A-J).
CD28H is particularly expressed on naive T cells, NK cells, and
plasmacytoid dendritic cells (especially in the spleen, lymph node and
thymus), and its expression is down-regulated on matured or activated cells.
It is not expressed on y8 T cells or B cells (Figure 3), but is expressed on T,
Tem, Tem, and Temra T cell subsets. Human cord blood T cells express
CD28H as do CD4", CD8" and CD4"/CD8" thymocytes. B7-HS interacts
with the CD28H counter-receptor to stimulate the immune system, thereby
promoting enhanced immune responses. Down-regulation of CD28H has
been found to impair activated/memory T cell survival in vivo. Thus, the
interaction between B7-H5 and CD28H is important for native T cell priming
and activated/memory T cell survival in vivo. CD28H is also seen to be
down-regulated in chronically antigen-exposed / exhausted T cells. CD28H
is constitutively expressed on Natural Killer cell (NK). B7-H5-CD28H
pathway promotes NK activation and degranulation in the presence of other

NK activation signal, such as CD16 crosslinking.

[0046] The present invention reflects, in part, the recognition that
molecules, such as antibodies and their antigen binding fragments that
immunospecifically bind to B7-HS (“anti-B7-HS5 antibodies™”), and
particularly anti-B7-HS antibodies or decoy receptor fusion protein
CD28HIg that block the B7-H5:CD28H interaction so as to impair (i.e.,
prevent or attenuate) the ability of B7-HS to bind to CD28H, are capable of
impairing the ability of B7-HS5 to promote enhanced immune responses via
the CD28H interaction, and thus are capable of serving as antagonists of T
cell proliferation and cytokine production and NK activation. Such
molecules are capable of mediating a physiological reduction in immune
system activation and thus have utility in the treatment of inflammatory
disease and autoimmune disease. In particular, such antibodies are capable

of reducing the percentage of activated T cells and NK cells ix vivo.

10
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A. B7-HS

[0047] The B7-HS amino acid sequence was found to be similar to a
previously discovered human gene, HHLA2 (human endogenous retrovirus-
H long terminal repeat-associating protein 2 (HHLA2); Mager, D.L. et al.
(1999) “Endogenous Retroviruses Provide The Primary Polyadenylation
Signal For Two New Human Genes (HHLA2 And HHLA3,” Genomics
59:255-263), that had no known function (Flajnik, M.F. et al. (2012)
“Evolution Of The B7 Family: Co-Evolution Of B7H6 And Nkp30,
Identification Of A New B7 Family Member, B7TH7, And Of B7’s Historical
Relationship With The MHC,” Immunogenectics 64:571-590). B7-HS5 is also
referred to herein and clsewhere as B7-H7. Accordingly, the terms B7-HS

and B7-H7 are used interchangeably herein.

[0048] The human B7-H5 sequence has been found to have homologs in
chicken, opossum, hoofed mammals (e.g., horse, pig), salmon, and shark.
However, only pscudogenes have been thus far identified in rodents (mouse
and rat). The amino acid sequences of such genes reveal a similar domain
structures in all species, with conservation of the canonical residues for Ig

superfamily domains.

[0049] Human B7-HS5 polypeptide is 414 amino acids in length and has
been reported to contain the following: a signal sequence, an extracellular
domain having 3 immunoglobulin-like (Ig-like) domains, a transmembrane
domain, and a cytoplasmic domain. In particular, the human B7-HS
polypeptide has been reported to contain an Ig-like V-type 1 domain, an Ig-
like C-1 type domain, and an Ig-like V-type 2 domain. Multiple naturally
occurring variants of B7-HS exist (e.g., Accession No. Q9UM44-1 (homo
sapiens), NP_009003 (GI:5901964, homo sapiens), and AAD48396
(GI:15726285, homo sapiens); see WO 2011/020024).

[0050] The term “native-B7-H5” (also “native-B7-H7”) refers to any
naturally occurring B7-H5 amino acid sequence, including immature or
precursor and mature forms. The amino acid sequence of a representative

human B7-HS, Accession No. Q9UM44-1, is (SEQ ID NO:1):

11
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[0051]

MKAQTALSFF
SSFERGSEVV
NGNASLFFRR

LILITSLSGS
ITHWKYQDSYK

QOGIFPLAFFI
VHSYYKGSDH

YVPMNEQIVI
LESQDPRYAN

PCT/US2014/039621

GRLDEDIILP
RTSLFYNEIQ

VSLLDEGIYT

CYVGTAIQVI

RNTNSFLICS
ITGSNSSYEC
SPNOQDEFKVTW
SMNLMDLNLS
VPSAILAAFL
PDNGEENVPL

VLSVYPRPII
TIENSLLKQT
SRMKSGTESV
DSGEYLCNIS
LIWSVKCCRA
SGKV

TWKMDNTPIS
WTGRWTMKDG
LAYYLSSSQON
SDEYTLLTIH
QLEARRSRHP

TINKVVLKVGV
ENNMEETGSL
LHKMQOSEHVS
TIINESRFSW
TVHVEPSQET
ADGAQQERCC

FLTPVMKYEK
DSFSINSPLN
LSCQOPVNDYF
NKELINQSDF
ASHNKGLWIL
VPPGERCPSA

[0052]
signal sequence at approximately amino acid residues 1 to 22 of SEQ ID
NO:1,
approximately amino acid residues 61 to 131 of SEQ ID NO:1, an Ig-like C-

The human B7-HS5 has been reported to contain the following: a

an Ig-like V-type 1 domain (shown underlined above) at
1 type domain at approximately amino acid residues 138 to 222 of SEQ ID
NO:1, an Ig-like V-type 2 domain at approximately amino acid residues 235
to 328 of SEQ ID NO:1, and a transmembrane domain at approximately
amino acid residues 345 to 365 of SEQ ID NO:1. The predicted dimer
interface for human B7-HS polypeptide is amino acid residues 141-144, 156,
158, 160, 162, 193-196, 198, 200, 201, 224, and 225 of SEQ ID NO:1. The
predicted N-linked glycosylation sites for human B7-HS polypeptide are at
amino acid residues 90, 103, and 318 of SEQ ID NO:1. Natural variations
of human B7-H5 polypeptide include BOT, N344K, and S346R (UniProt
Q9UM44) (see, WO 2011/020024, which reference is herein incorporated by

reference in its entirety for its teaching of the structure and sequence of

human B7-H5).

[0053]

A DNA sequence encoding human B7-HS (SEQ ID NO:1) is (SEQ

1D NO:2):

atgaaggcac
gagtggatct
tgaatgaaca
tcttcatttg
tagctataag
aagatcccag
aatgggaatg
aatttacacc
tggtgctaaa
aggaacacaa
tccaattatc
tggaagaaac
attacaggat
gaagcaaaca
tgcaaagtga

agacagcact
caaggcatat
aatcgtcatt
agaggggatc
gttcatagtt
atatgcaaac
cgtcactatt
tgctatgtag
ggtgggagtt
acagcttctt
acgtggaaaa
agggtctttg
caaattcatc
tggacagggc
acacgtttca

gtctttcttce
tccectttgge
ggaagacttg
cgaagtcgta
actacaaagg
aggacatccc
tttcagaaga
gaacagcaat
tttctcacac
aatatgcagc
tggacaacac
gattcttttt
ttatgaatgt
gctggacgat
ctctcatgtc

12

ctcattctca
tttcttcatt
atgaagatat
atacactgga
cagtgaccat
ttttctataa
gtaagccttc
tcaagtgatt
ccgtgatgaa
gtgttaagtg
acctatctct
ctattaacag
acaattgaaa
gaaagatggc
aacctgtaaa

taacatctct
tatgttccta
aattctccct
agtatcaaga
ttggaaagcc
tgagattcaa
tggacgaagg
acaaacaaag
gtatgaaaag
tttatcctcg
gaaaacaaca
cccactgaat
attcactgct
cttcataaaa
tgattatttt
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[0054]

domain human IgG4 fusion protein is (SEQ ID NO:3) (B7-HS sequences are

tcaccaaacc
tttetetgte
atgaatcccg
tctatgaatt
caatatttct
tagaaccgag
gtgcecctetg
ttgcagagcc
cccaacaaga
cccgataatg

The amino

aagacttcaa
ctggcttact
attctcatgg
tgatggatct
tcggatgaat
ccaagaaaca
cgattttgge
cagctagaag
aagatgttgt
gcgaagaaaa

acid sequence of a representative human B7-HS5 IgV

agttacttgg
atctgagctce
aacaaagagc
taatctttca
atactttact
gcttcccata
agcttttetg
ccaggaggag
gtccctecetg
tgtgcctett

tccagaatga
ctcacaaaat
tgataaacca
gacagtgggg
taccatccac
acaaaggctt
ctgatttgga
cagacaccct
gtgagcgetg
tcaggaaaag

shown in boldface; [gG4 sequences are shown underlined):

[0055]

sequence (such residues 1-22 of SEQ ID NO:1, i.e., the naturally occurring

IFPLAFFIYV
SYYKGSDHLE
VGTAIQVITN
FLEPPKPKDT

PMNEQIVIGR
SQDPRYANRT
KVVLKVGVFL
LMISRTPEVT

LDEDIILPSS
SLFYNEIQNG
TPVMKYEKES
CVVVDVSQED

FERGSEVVIH
NASLFFRRVS
KYGPPCPPCP

PCT/US2014/039621

aaagtgggac
acaattatca
gagtgacttc
aatatttatg
acagtgcatg
atggattttg
gcgtaaaatg
gctgatggag
tceccagtgea
ta

WKYQDSYKVH
LLDEGIYTCY
APEFLGGPSV

PEVQFNWYVD

GVEVHNAKTK

PREEQFNSTY

RVVSVLTVLH

QODWLNGKEYK

CKVSNKGLPS

SIEKTISKAK

GOQPREPQVYT

LPPSQEEMTK

NQVSLTCLVK

GFYPSDIAVE

WESNGOPENN

YKTTPPVLDS

DGSFFLYSRL

TVDKSRWQEG

NVEFSCSVMHE

ALHNHYTQKS

LSLSPG

The fusion protein may additionally comprise an N-terminal leader

B7-H5 leader sequence (SEQ ID NO:4):

MKAQTALSFF LILITSLSGS QG

[0056]

A DNA sequence encoding the naturally occurring B7-HS leader

sequence is (SEQ ID NO:5):

atgaaggccc agaccgccct gtccttette ctgatcctga tcacctcect

[0057]

region, in accordance with the present invention, such sequences can

gtccggcage

Although the B7-H5 sequences are shown fused to a human IgG4

caggga

alternatively be fused to any Ig isotype, or indeed to any other protein.

[0058]

A DNA sequence encoding human B7-H5IgV-hlgG4 (SEQ ID

NO:3)is (SEQ ID NO:6):

atcttcccte
gatcggccgg
gctccgaggt
tcctactaca
caaccggacc
tgttctteeg
gtgggcaceg
cgtgttectg
ctcectgecce
ttoctgttece
cgaagtgacc

tggccttett
ctggacgagg
cgtgatccac
agggctccga
agcctgttet
gcgagtgtec
ccatccaagt
accccecgtga
ccettgtect
ccccaaagec
tgcgtggtgg

catctacgtg
atattatcct
tggaagtacc
ccacctggaa
acaacgagat
ctgctggatg
gatcaccaac
tgaagtacga
gceccctgaat
caaggacacc
tggatgtgtc

13

cccatgaacg
gcectecage
aggactccta
tcececaggacce
ccagaacggce
agggcatcta
aaggtggtge
gaaagagtct
ttctgggegy
ctgatgatct
ccaggaagat

agcagatcgt
ttcgageggg
caaggtgcac
ccagatacgc
aacgcctecce
cacctgttac
tgaaagtggg
aagtacggcc
accctctgtg
ccecggacece
ccecgaggtge
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agttcaattg
cccagagagg
cgtgctgcac
ccaacaaggg
ggccagceccce
gatgaccaag
cctccgatat
tacaagacca
ctccecgectg
cctgctccgt
ctgtccctga

gtacgtggac
aacagttcaa
caggattggc
cctgcccage
gggaacccca
aaccaggtgt
cgccgtggaa
ccccececcectgt
accgtggaca
gatgcacgag
gcececgge

ggcgtggaag
ctccacctac
tgaacggcaa
tccatcgaaa
ggtgtacaca
ccctgacctg
tgggagtcca
gctggactcc
agtccagatg
gccctgcaca

tgcacaacgc
cgggtggtgt
agagtacaag
agaccatctc
ctgcctccaa
tctcgtgaag
acggccagcec
gacggctctt
gcaggaaggc
accactacac

PCT/US2014/039621

caagaccaag
ccgtgctgac
tgcaaggtgt
caaggccaag
gccaggaaga
ggcttctacc
tgagaacaac
tcttcctgta
aacgtgttct
ccagaagtcc

[0059]
IgG4P fusion protein is including the extracellular domain of B7-HS is (SEQ
ID NO:24) (B7-HSECD-hIgG4P with B7-HS ECD aal-340 underlined, and

An amino acid sequence of a representative human B7-HS human

the Serine 228 to Proline mutation double underline)

IFPLAFFIYVPMNEQIVIGRLDEDIILPSSFERGSEVVIHWKYQODSYKVHSYYKGSDHLESQ

DPRYANRTSLEYNEIQNGNASLEFFRRVSLLDEGIYTCYVGTAIQVITNKVVLKVGVFLTPVM

KYEKRNTNSFLICSVLSVYPRPIITWKMDNTPISENNMEETGSLDSEFSINSPLNITGSNSSY

ECTIENSLLKQTWTGRWTMKDGLHKMQOSEHVSLSCQPVNDYFSPNODFKVTWSRMKSGTE SV

LAYYLSSSONTIINESRESWNKELINQSDESMNLMDLNLSDSGEYLCNISSDEYTLLTIHTV

HVEPSQETESRYGPPCPECPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPE
VOFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEK
TISKAKGOPREPOVYTLPPSQEEMTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPP
VLDSDGSFFLYSRLTVDKSRWQEGNVESCSVMHEALHNHYTQKSLSLSPG

[0060]
NO:29)

The signal sequence can be the native signal sequence (SEQ ID

MKAQTALSFFLILITSLSGSQG

[0061]
(SEQ ID NO:25)

The fusion protein can be encoded by the nucleic acid sequence

atgaaggcccagaccgccctgtcececttettectgatcecctgatcacctecectgteccggecageca
gggaatcttccctcectggecttcecttcatctacgtgecccatgaacgagcagatcgtgatcecggec
ggctggacgaggatattatcctgccecctceccagettcgagecggggecteccgaggtecgtgatccac
tggaagtaccaggactcctacaaggtgcactcctactacaagggctccgaccacctggaatc
ccaggaccccagatacgccaaccggaccagcctgttctacaacgagatccagaacggcaacyg
cctcectgttettecggecgagtgtcecctgectggatgagggcatctacacctgttacgtggge
accgccatccaagtgatcaccaacaaggtggtgctgaaagtgggcgtgttcecctgaccceccgt
gatgaagtacgagaagcggaataccaactctttcctgatctgectcececgtgetgtececgtgtacce
ctcggcccatcatcacctggaagatggacaacacccccatcteccgagaacaacatggaagag

acaggctccctggactccttctccatcaactceccceccctgaacattaccggcectccaactecte

14
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ctacgagtgcaccatcgagaactccctgctgaagcagacctggaccggcagatggactatga
aggacggcctgcacaagatgcagtccgagecacgtgtecctgtectgecagecegtgaacgac
tacttcagccccaaccaggacttcaaagtgacctggteceggatgaagtecggecacctteag
cgtgctggectactacctgteccageteccagaacaccatcatcaacgagteceggttetect
ggaacaaagagctgatcaaccagtccgacttctecatgaacctgatggacctgaacctgtece
gacagcggcgagtacctgtgcaacatctccagegacgagtacaceccetgetgaccatccacac
cgtgcacgtggaaccctcccaggaaaccgagtectaagtacggeecteectgeccaccttgte
ccgcecctgaatttetgggeggaceetetgtgttectgttecceccaaageccaaggacace
ctgatgatctccecggaccceccgaagtgacatgegtggtggtggatgtgtecccaggaagatec
cgaggtgcagttcaattggtacgtggacggcgtggaagtgcacaacgccaagaccaagecca
gagaggaacagttcaactccacctaccgggtggtgtetgtgetgacegtgetgecaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcctgcecccagetccatega
aaagaccatctccaaggccaagggccagcceccgggaaccccaggtgtacacactgectcecaa
gccaggaagagatgaccaagaaccaggtgtccecctgacttgectegtgaagggettetaceee
tccgatatecgecgtggaatgggagteccaacggeccagectgagaacaactacaagaccaccec
ccectgtgctggactcecgacggetetttettectgtacteccecgectgaccgtggacaagteea
gatggcaggaaggcaacgtgttctcecctgcagegtgatgecacgaggecctgecacaaccactac

acccagaagtccctgagectgteccecggetga

[0062] In contrast to human B7-H4 which is widely expressed, human B7-
HS is found to exhibit more limited expression (e.g., expressed in the gut,
kidney, lung, epithelial cells and lymphocytes). Human HHLA? is found on
chromosome 3q13.33 near B7.1 and B7.2. B7-HS is constitutively expressed

on macrophages and inducible on dendritic cells (DC).

B. CD28H

[0063] CD28H, also referred to herein and elsewhere as H7CR, is the
counter-receptor for B7-HS. Accordingly, the terms CD28H and H7CR are
used interchangeably herein. As used herein, the term “native CD28H” (also
“native H7CR”) refers to the naturally occurring counter-receptor of B7-HS,
or variations thereof. CD28H is expressed by T cells, NK cells, and
plasmacytoid dendritic cells. The human CD28H polypeptide is otherwise
referred to as transmembrane and immunoglobulin domain containing 2
(TMIGD?2) in the literature/databases (Rahimi, N. ef al. (Epub 2012 Mar 14)
“Identification Of IGPR-1 As A Novel Adhesion Molecule Involved In
Angiogenesis,” Molec. Biol. Cell. 23(9):1646-1656) but the function of

CD28H was not previously elucidated. Non-limiting examples of Accession

15
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Numbers for the amino acid sequence of such native CD28H molecules
include: Q96BF3-1 QY96BF3-2
NP_653216.1  (GI:21389429;

(homo sapiens), (homo sapiens),

homo sapiens) and NP 653216.2
(GL:281306838; homo sapiens). A representative amino acid sequence

(Q96BF3-2) of the native CD28H molecule is provided below as SEQ ID

NO:7:

[0064]

MGSPGMVLGL
AWERLRVEKWT
PVSLNHSGAY
FLEFVLLGVGS
GAPKKSEDCS
RPGHPVSMVR

A DNA sequence encoding human CD28H (SEQ ID NO:7) i

(SEQ ID NO:8):

atggggtccc
gcaagaagcc
tgaggcaggg
gcctgggaac
tcaaccgtac
agggacggct
cctgtgagcc
gattcctgag
acccagatga
ttcctectteg
gtggggtgcc
gtaacagccc
ggggccccaa
gggccagagc
cgcacctggc
aggcccgygcece
cacccagcag

LVQIWALQEA
KDGAILCQPY
VCWAAVEIPE
MGVAAIVWGA
GEGKDQRGQS
VSPRPSPTQQ

cgggcatggt
tcaagcctga
cagtcaggcg
ggctccgtgt
atcaccaacg
ctcctggcag
tcaaccacag
ttggaggagyg
ccccacacag
tgctgctggyg
tggttctggyg
aggaaatgca
agaagagtga
atttattcaa
gtcaagaccc
accccgtctc
ccgaggccaa

SSLSVQQOGPN
ITNGSLSLGV
LEEAEGNITR
WEWGRRSCQQ
IYSTSFPQPA
PRPKGFPKVG

gctgggcctce
gcgtgcagca
accctggtct
taagtggaca
gcagcctcag
gcacccagcce
cggggcgtac
ctgagggcaa
aacagaaacc
ggtgggaagc
gcecgcecgcag
ttctacagca
ggactgctct
cctcecttecce
tgccccagcec
tatggtcagg
aagggttccc

LLOVROGSQA
CGPQGRLSWQ
LEVDPDDPTOQ
RDSGNSPGNA
PROQPHLASRP
EE

ctggtgcaga
ggggcccaac
gccaggtgga
aaggatgggg
cctgggggte
atctcaccct
gtgtgctggyg
cataacaagg
ggatcgcaag
atgggtgtgg
ctgccagcaa
acgtcctata
ggagagggga
gcaaccggcc
cgagaccctg
gtctctccta
caaagtggga

TLVCQVDQAT
APSHLTLQLD
NRNRIASFPG
FYSNVLYRPR
CPSPRPCPSP

tctgggccect
ttgctgcagg
ccaggccaca
ccatcctgtg
tgcgggcccce
gcagctggac
cggccgtaga
ctctttgtgg
cttcccagga
ctgcgatcgt
agggactcag
ccggcccecygyg
aggaccagag
ccccgccagc
ccccagccecce
gaccaagccc

gaggag

C. Definitions

[0065] molecule is said to be able to

“immunospecifically bind” a second molecule if such binding exhibits the

As used herein, a
specificity and affinity of an antibody to its cognate antigen. Antibodies are
said to be capable of “immunospecifically binding” to a target region or
conformation (“epitope”) of an antigen (and in particular, the antigen B7-HS)
if such binding involves the antigen recognition site of the immunoglobulin
molecule. An antibody that immunospecifically binds to a particular antigen
may bind to other antigens with lower affinity if the other antigen has some
sequence or conformational similarity that is recognized by the antigen
recognition site as determined by, e.g., immunoassays, BIACORE® assays,

or other assays known in the art, but would not bind to a totally unrelated

16
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antigen.  Preferably, however, antibodies (and their antigen binding
fragments) will not cross-react with other antigens. Antibodies may also
bind to other molecules in a way that is not immunospecific, such as to FcR
receptors, by virtue of binding domains in other regions/domains of the
molecule that do not involve the antigen recognition site, such as the Fc

region.

[0066] The term “substantially,” as used in the context of binding or
exhibited effect, is intended to denote that the observed effect is
physiologically or therapeutically relevant. Thus, for example, a molecule is
able to substantially block an activity of B7-HS if the extent of blockage is
physiologically or therapeutically relevant (for example if such extent is
greater than 60% complete, greater than 70% complete, greater than 75%
complete, greater than 80% complete, greater than 85% complete, greater
than 90% complete, greater than 95% complete, or greater than 97%
complete). Similarly, a molecule is said to have substantially the same
immunospecificity and/or characteristic as another molecule, if such
immunospecificities and characteristics are greater than 60% identical,
greater than 70% identical, greater than 75% identical, greater than 80%
identical, greater than 85% identical, greater than 90% identical, greater than

95% identical, or greater than 97% identical).

[0067] As used herein, the term “subject” is intended to denote a mammal
such as a non-primate (e.g., cows, pigs, horses, cats, dogs, rats etc.) and a
primate (e.g., monkey and human), most preferably a human. The term
“patient” is intended to denote a subject receiving a composition of the

present invention for a diagnostic, therapeutic or prophylactic purpose.

[0068] As used herein, the term “antibody” is intended to denote an
immunoglobulin molecule that possesses a “variable region” antigen
recognition site. The term “variable region” is intended to distinguish such
domain of the immunoglobulin from domains that are broadly shared by
antibodies (such as an antibody Fc domain). The variable region comprises a
“hypervariable region” whose residues are responsible for antigen binding.

The hypervariable region comprises amino acid residues from a

17
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“Complementarity Determining Region” or “CDR” (i.e., typically at
approximately residues 24-34 (L1), 50-56 (L2) and 89-97 (L3) in the light
chain variable domain and at approximately residues 27-35 (H1), 50-65 (H2)
and 95-102 (H3) in the heavy chain variable domain; Kabat et al., Sequences
of Proteins of Immunological Interest, 5th Ed. Public Health Service,
National Institutes of Health, Bethesda, MD. (1991)) and/or those residues
from a “hypervariable loop” (i.e., residues 26-32 (L1), 50-52 (L2) and 91-96
(L3) in the light chain variable domain and 26-32 (H1), 53-55 (H2) and 96-
101 (H3) in the heavy chain variable domain; Chothia and Lesk, 1987, J.
Mol. Biol. 196:901-917). “Framework Region” or “FR” residues are those
variable domain residues other than the hypervariable region residues as
herein defined. The term antibody includes monoclonal antibodies, multi-
specific antibodies, human antibodies, humanized antibodies, synthetic
antibodies, chimeric antibodies, camelized antibodies (See e.g.,
Muyldermans et al., 2001, Trends Biochem. Sci. 26:230; Nuttall et al., 2000,
Cur. Pharm. Biotech. 1:253; Reichmann and Muyldermans, 1999, J.
Immunol. Meth. 231:25; International Publication Nos. WO 94/04678 and
WO 94/25591; U.S. Patent No. 6,005,079), single-chain Fvs (scFv) (see, ¢.g.,
see Pluckthun in The Pharmacology of Monoclonal Antibodies, vol. 113,
Rosenburg and Moore eds. Springer-Verlag, New York, pp. 269-315
(1994)), single chain antibodies, disulfide-linked Fvs (sdFv), intrabodies, and
anti-idiotypic (anti-Id) antibodies (including, e.g., anti-Id and anti-anti-Id
antibodies to the disclosed B7-HS5 antibodies). In particular, such antibodies
include immunoglobulin molecules of any type (e.g., IgG, IgE, IgM, IgD,
IgA and IgY), class (e.g., IgGl, 1gG2, IgG3, 1gG4, IgAl and IgA2) or

subclass.

[0069] As used herein, the term “antigen binding fragment” of an
antibody refers to one or more portions of an antibody that contain the
antibody’s Complementarity Determining Regions (“CDRs”) and optionally
the framework residues that comprise the antibody’s “variable region”
antigen recognition site, and exhibit an ability to immunospecifically bind
antigen. Such fragments include Fab', F(ab")2, Fv, single chain (ScFv),and

mutants thereof, naturally occurring variants, and fusion proteins comprising

18



WO 2014/190356 PCT/US2014/039621

the antibody’s “variable region” antigen recognition site and a heterologous
protein (e.g., a toxin, an antigen recognition site for a different antigen, an
enzyme, a receptor or receptor ligand, etc.). As used herein, the term
“fragment” refers to a peptide or polypeptide comprising an amino acid
sequence of at least 5 contiguous amino acid residues, at least 10 contiguous
amino acid residues, at least 15 contiguous amino acid residues, at least 20
contiguous amino acid residues, at least 25 contiguous amino acid residues,
at least 40 contiguous amino acid residues, at least 50 contiguous amino acid
residues, at least 60 contiguous amino residues, at least 70 contiguous amino
acid residues, at least 80 contiguous amino acid residues, at least 90
contiguous amino acid residues, at least 100 contiguous amino acid residues,
at least 125 contiguous amino acid residues, at least 150 contiguous amino
acid residues, at least 175 contiguous amino acid residues, at least 200
contiguous amino acid residues, or at least 250 contiguous amino acid

residues.

[0070] Human, chimeric or humanized derivatives of anti-human B7-HS5
antibodies are particularly preferred for in vivo use in humans, however,
murine antibodies or antibodies of other species may be advantageously
employed for many uses (for example, in vitro or in situ detection assays,
acute in vivo use, etc.). A humanized antibody may comprises amino acid
residue substitutions, deletions or additions in one or more non-human
CDRs. The humanized antibody derivative may have substantially the same
binding, stronger binding or weaker binding when compared to a non-
derivative humanized antibody. In specific embodiments, one, two, three,
four, or five amino acid residues of the CDR have been substituted, deleted
or added (i.e., mutated). Completely human antibodies are particularly

desirable for therapeutic treatment of human subjects.

[0071] Human antibodies can be made by a variety of methods known in
the art including phage display methods described above using antibody
libraries derived from human immunoglobulin sequences (see U.S. Patent
Nos. 4,444,887 and 4,716,111; and International Publication Nos. WO
98/46645, WO 98/50433, WO 98/24893, WO 98/16654, WO 96/34096, WO
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96/33735, and WO 91/10741). Human antibodies can be produced using
transgenic mice which are incapable of expressing functional endogenous
immunoglobulins, but which can express human immunoglobulin genes. For
example, the human heavy and light chain immunoglobulin gene complexes
may be introduced randomly or by homologous recombination into mouse
embryonic stem cells. Alternatively, the human variable region, constant
region, and diversity region may be introduced into mouse embryonic stem
cells in addition to the human heavy and light chain genes. The mouse heavy
and light chain immunoglobulin genes may be rendered non-functional
separately or simultanecously with the introduction of human
immunoglobulin loci by homologous recombination. In particular,
homozygous deletion of the JH region prevents endogenous antibody
production.  The modified embryonic stem cells are expanded and
microinjected into blastocysts to produce chimeric mice. The chimeric mice
are then bred to produce homozygous offspring which express human
antibodies. = The transgenic mice are immunized using conventional
methodologies with a selected antigen, e.g., all or a portion of a B7-HS
polypeptide. Monoclonal antibodies directed against the antigen can be
obtained from the immunized, transgenic mice using conventional
hybridoma technology (see, e.g., U.S. Patent No. 5,916,771). The human
immunoglobulin transgenes harbored by the transgenic mice rearrange
during B cell differentiation, and subsequently undergo class switching and
somatic mutation. Thus, using such a technique, it is possible to produce
therapeutically useful IgG, IgA, IgM and IgE antibodies. For an overview of
this technology for producing human antibodies, see Lonberg and Huszar
(1995, Int. Rev. Immunol. 13:65-93, which is incorporated herein by
reference in its entirety). For a detailed discussion of this technology for
producing human antibodies and human monoclonal antibodies and
protocols for producing such antibodies, see, e.g., International Publication
Nos. WO 98/24893, WO 96/34096, and WO 96/33735; and U.S. Patent Nos.
5,413,923, 5,625,126, 5,633,425, 5,569,825, 5,661,016, 5,545,806,
5,814,318, and 5,939,598, which are incorporated by reference herein in their
entirety. In addition, companies such as Abgenix, Inc. (Freemont, CA) and

Medarex (Princeton, NJ) can be engaged to provide human antibodies
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directed against a selected antigen using technology similar to that described

above.

[0072] A “chimeric antibody” is a molecule in which different portions of
the antibody are derived from different immunoglobulin molecules such as
antibodies having a variable region derived from a non-human antibody and
a human immunoglobulin constant region. Methods for producing chimeric
antibodies are known in the art. See e.g., Morrison, 1985, Science 229:1202;
Oi et al., 1986, BioTechniques 4:214; Gillies et al., 1989, J. Immunol
Methods 125:191-202; and U.S. Patent Nos. 6,311,415, 5,807,715,
4,816,567, and 4,816,397. Chimeric antibodies comprising one or more
CDRs from a non-human species and framework regions from a human
immunoglobulin molecule can be produced using a variety of techniques
known in the art including, for example, CDR-grafting (EP 239.,400;
International Publication No. WO 91/09967; and U.S. Patent Nos. 5,225,539,
5,530,101, and 5,585,089), veneering or resurfacing (EP 592,106; EP
519,596; Padlan, 1991, Molecular Immunology 28(4/5):489-498; Studnicka
ct al., 1994, Protein Engineering 7:805; and Roguska et al., 1994, Proc. Natl.
Acad. Sci. USA 91:969), and chain shuffling (U.S. Patent No. 5,565,332).

[0073] The invention particularly concerns “humanized antibodies™ (see,
¢.g., European Patent Nos. EP 239400, EP 592,106, and EP 519,596;
International Publication Nos. WO 91/09967 and WO 93/17105; U.S. Patent
Nos. 5,225,539, 5,530,101, 5,565,332, 5,585,089, 5,766,886, and 6,407,213;
and Padlan, 1991, Molecular Immunology 28(4/5):489-498; Studnicka ef al.,
1994, Protein Engineering 7(6):805-814; Roguska et al, 1994, PNAS
91:969-973; Tan et al., 2002, J. Immunol. 169:1119-1125; Caldas et al.,
2000, Protein Eng. 13:353-360; Morea et al., 2000, Methods 20:267-79;
Baca er al., 1997, J. Biol. Chem. 272:10678-10684; Roguska et al., 1996,
Protein Eng. 9:895-904; Couto et al, 1995, Cancer Res. 55 (23
Supp):5973s-5977s; Couto et al., 1995, Cancer Res. 55:1717-22; Sandhu,
1994, Gene 150:409-10; Pedersen et al., 1994, J Mol. Biol. 235:959-973;
Jones et al., 1986, Nature 321:522-525; Reichmann et al., 1988, Nature
332:323-329; and Presta, 1992, Curr. Op. Struct. Biol. 2:593-596). As used
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herein, the term “humanized antibody” refers to an immunoglobulin
comprising a human framework region and one or more CDR’s from a non-
human (usually a mouse or rat) immunoglobulin. The non-human
immunoglobulin providing the CDR's is called the “donor” and the human
immunoglobulin providing the framework is called the “acceptor.” Constant
regions need not be present, but if they are, they must be substantially
identical to human immunoglobulin constant regions, i.c., at least about 85-
90%, preferably about 95% or more identical. Hence, all parts of a
humanized immunoglobulin, except possibly the CDR’s, are substantially
identical to corresponding parts of natural human immunoglobulin
sequences. A humanized antibody is an antibody comprising a humanized
light chain and a humanized heavy chain immunoglobulin. For example, a
humanized antibody would not encompass a typical chimeric antibody,
because, e.g., the entire variable region of a chimeric antibody is non-human.
One says that the donor antibody has been “humanized,” by the process of
“humanization,” because the resultant humanized antibody is expected to
bind to the same antigen as the donor antibody that provides the CDR’s. For
the most part, humanized antibodies are human immunoglobulins (recipient
antibody) in which hypervariable region residues of the recipient are
replaced by hypervariable region residues from a non-human species (donor
antibody) such as mouse, rat, rabbit or a non-human primate having the
desired specificity, affinity, and capacity. In some instances, Framework
Region (FR) residues of the human immunoglobulin are replaced by
corresponding non-human residues. Furthermore, humanized antibodies may
comprise residues which are not found in the recipient antibody or in the
donor antibody. These modifications are made to further refine antibody
performance. In general, the humanized antibody will comprise substantially
all of at least one, and typically two, variable domains, in which all or
substantially all of the hypervariable regions correspond to those of a non-
human immunoglobulin and all or substantially all of the FRs are those of a
human immunoglobulin sequence. The humanized antibody optionally also
will comprise at least a portion of an immunoglobulin constant region (Fc),

typically that of a human immunoglobulin that immunospecifically binds to
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an Fc RIIB polypeptide, that has been altered by the introduction of amino

acid residue substitutions, deletions or additions (i.c., mutations ).

[0074] DNA sequences coding for preferred human acceptor framework
sequences include but are not limited to FR segments from the human
germline VH segment VH1-18 and JH6 and the human germline VL segment
VK-A26 and JK4. In a specific embodiment, one or more of the CDRs are
inserted within framework regions using routine recombinant DNA
techniques. The framework regions may be naturally occurring or consensus
framework regions, and preferably human framework regions (see, e.g.,
Chothia er al, 1998, “Structural Determinants In The Sequences Of
Immunoglobulin Variable Domain,” J. Mol. Biol. 278: 457-479 for a listing

of human framework regions).

[0075] A humanized or chimeric B7-HS antibody can include substantially
all of at least one, and typically two, variable domains in which all or
substantially all of the CDR regions correspond to those of a non-human
immunoglobulin (i.e., donor antibody) and all or substantially all of the
framework regions are those of a human immunoglobulin consensus
sequence. Preferably, a B7-HS antibody also includes at least a portion of an
immunoglobulin constant region (Fc), typically that of a human
immunoglobulin. The constant domains of the B7-HS antibodies may be
selected with respect to the proposed function of the antibody, in particular
the effector function which may be required. In some embodiments, the
constant domains of the B7-HS antibodies are (or comprise) human IgA,
IgD, IgE, IgG or IgM domains. In a specific embodiment, human IgG
constant domains, especially of the IgG1 and IgG3 isotypes are used, when
the humanized B7-HS5 antibodies is intended for therapeutic uses and
antibody effector functions such as antibody-dependent cell-mediated
cytotoxicity (ADCC) and complement-dependent cytotoxicity (CDC)
activity are needed. In alternative embodiments, IgG2 and IgG4 isotypes are
used when the B7-HS antibody is intended for therapeutic purposes and
antibody effector function is not required. The invention encompasses Fc

constant domains comprising one or more amino acid modifications which
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alter antibody effector functions such as those disclosed in U.S. Patent

Application Publication Nos. 2005/0037000 and 2005/0064514.

[0076] In some embodiments, the B7-HS5 antibody contains both the light
chain as well as at least the variable domain of a heavy chain. In other
embodiments, the B7-HS5 antibody may further include one or more of the
CHI1, hinge, CH2, CH3, and CH4 regions of the heavy chain. The antibody
can be selected from any class of immunoglobulins, including IgM, IgG,
IgD, IgA and IgE, and any isotype, including IgG1, 1gG2, IgG3 and IgG4.
In some embodiments, the constant domain is a complement fixing constant
domain where it is desired that the antibody exhibit cytotoxic activity, and
the class is typically IgGl. In other embodiments, where such cytotoxic
activity is not desirable, the constant domain may be of the IgG2 class. The
B7-H5 antibody may comprise sequences from more than one class or
isotype, and selecting particular constant domains to optimize desired

effector functions is within the ordinary skill in the art.

[0077] The framework and CDR regions of a humanized antibody need not
correspond precisely to the parental sequences, e.g., the donor CDR or the
consensus framework may be mutagenized by substitution, insertion or
deletion of at least one residue so that the CDR or framework residue at that
site does not correspond to either the consensus or the donor antibody. Such
mutations, however, are preferably not extensive. Usually, at least 75% of
the humanized antibody residues will correspond to those of the parental
framework region (FR) and CDR sequences, more often 90%, and most
preferably greater than 95%. Humanized antibodies can be produced using
variety of techniques known in the art, including, but not limited to,
CDR-grafting (European Patent No. EP 239,400; International Publication
No. WO 91/09967; and U.S. Patent Nos. 5,225,539, 5,530,101, and
5,585,089), veneering or resurfacing (European Patent Nos. EP 592,106 and
EP 519,596; Padlan, 1991, Molecular Immunology 28(4/5):489-49%;
Studnicka er al., 1994, Protein Engineering 7(6):805-814; and Roguska et
al., 1994, Proc. Natl. Acad. Sci. 91:969-973), chain shuffling (U.S. Patent
No. 5,565,332), and techniques disclosed in, e.g., U.S. Patent Nos.
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6,407,213, 5,766,886, 5,585,089, International Publication No. WO
9317105, Tan et al., 2002, J. Immunol. 169:1119-25, Caldas er al., 2000,
Protein Eng. 13:353-60, Morea et al., 2000, Methods 20:267-79, Baca et al.,
1997, J. Biol. Chem. 272:10678-84, Roguska et al., 1996, Protein Eng.
9:895-904, Couto et al., 1995, Cancer Res. 55 (23 Supp):5973s-5977s, Couto
et al., 1995, Cancer Res. 55:1717-22, Sandhu, 1994, Gene 150:409-10,
Pedersen et al., 1994, J. Mol. Biol. 235:959-73, Jones et al., 1986, Nature
321:522-525, Riechmann et al, 1988, Nature 332:323, and Presta, 1992,
Curr. Op. Struct. Biol. 2:593-596. Often, framework residues in the
framework regions will be substituted with the corresponding residue from
the CDR donor antibody to alter, preferably improve, antigen binding. These
framework substitutions are identified by methods well known in the art,
e.g., by modeling of the interactions of the CDR and framework residues to
identify framework residues important for antigen binding and sequence
comparison to identify unusual framework residues at particular positions.
(See, e.g., Queen et al., U.S. Patent No. 5,585,089; U.S. Publication Nos.
2004/0049014 and 2003/0229208; U.S. Patent Nos. 6,350,861; 6,180,370;
5,693,762; 5,693,761; 5,585,089; and 5,530,101 and Riechmann ef al., 1988,
Nature 332:323).

[0078] The antibodies used in the methods of the present invention may be
monospecific.  Also of interest are bispecific antibodies, trispecific
antibodies or antibodies of greater multispecificity that exhibit specificity to
different targets in addition to B7-HS, such as other molecules of the immune
system. For example, such antibodies may bind to both B7-H5 and to an
antigen that is important for targeting the antibody to a particular cell type or
tissue (for example, to an antigen associated with a cancer antigen of a tumor
being treated). In another embodiment, such multispecific antibody binds to
molecules (receptors or ligands) involved in alternative or supplemental
immunomodulatory pathways, such as CTLA4, TIM3, TIM4, 0X40, CD40,
GITR, 4-1-BB, CD27/CD70, 1COS, B7-H4, LIGHT, PD-1 or LAG3, in
order to diminish further modulate the immunomodulatory effects.
Furthermore, the multispecific antibody may bind to effecter molecules such

as cytokines (e.g., IL-7, 1L-15, IL-12, IL-4 TGF-beta, 1L-10, 1L-17, IFNg,
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Flt3, BLys) and chemokines (e.g., CCL21), which may be particularly

relevant for down-modulating both acute and chronic immune responses.

[0079] The antibodies of the present invention may be produced by any
method known in the art useful for the production of polypeptides, e.g., in
vitro synthesis, recombinant DNA production, and the like. Preferably, the
antibodies are produced by recombinant DNA technology. The B7-HS
antibodies may be produced using recombinant immunoglobulin expression
technology. The recombinant production of immunoglobulin molecules,
including humanized antibodies are described in U.S. Patent No. 4,816,397
(Boss et al.), U.S. Patent Nos. 6,331,415 and 4,816,567 (both to Cabilly et
al.), UK. patent GB 2,188,638 (Winter et al.), and UK. patent GB
2,209,757. Techniques for the recombinant expression of immunoglobulins,
including humanized immunoglobulins, can also be found, in Goeddel et al.,
Gene Expression Technology Methods in Enzymology Vol. 185 Academic
Press (1991), and Borreback, Antibody Engineering, W. H. Freeman (1992).
Additional information concerning the generation, design and expression of
recombinant antibodies can be found in Mayforth, Designing Antibodies,

Academic Press, San Diego (1993).

[0080] An cxemplary process for the production of the recombinant
chimeric B7-HS5 antibodies can include the following: a) constructing, by
conventional molecular biology methods, an expression vector that encodes
and expresses an antibody heavy chain in which the CDRs and variable
region of a murine anti-human B7-HS monoclonal antibody are fused to an
Fc region derived from a human immunoglobulin, thereby producing a
vector for the expression of a chimeric antibody heavy chain; b)
constructing, by conventional molecular biology methods, an expression
vector that encodes and expresses an antibody light chain of the murine anti-
human B7-HS5 monoclonal antibody, thereby producing a vector for the
expression of chimeric antibody light chain; c¢) transferring the expression
vectors to a host cell by conventional molecular biology methods to produce

a transfected host cell for the expression of chimeric antibodies; and d)
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culturing the transfected cell by conventional cell culture techniques so as to

produce chimeric antibodies.

[0081] An ecxemplary process for the production of the recombinant
humanized B7-HS5 antibodies can include the following: a) constructing, by
conventional molecular biology methods, an expression vector that encodes
and expresses an anti-human B7-HS heavy chain in which the CDRs and a
minimal portion of the variable region framework that are required to retain
donor antibody binding specificity are derived from a non-human
immunoglobulin, such as a murine anti-human B7-H5 monoclonal antibody,
and the remainder of the antibody is derived from a human immunoglobulin,
thereby producing a vector for the expression of a humanized antibody heavy
chain; b) constructing, by conventional molecular biology methods, an
expression vector that encodes and expresses an antibody light chain in
which the CDRs and a minimal portion of the variable region framework that
are required to retain donor antibody binding specificity are derived from a
non-human immunoglobulin, such as a murine anti-human B7-HS
monoclonal antibody, and the remainder of the antibody is derived from a
human immunoglobulin, thereby producing a vector for the expression of
humanized antibody light chain; c) transferring the expression vectors to a
host cell by conventional molecular biology methods to produce a
transfected host cell for the expression of humanized antibodies; and d)
culturing the transfected cell by conventional cell culture techniques so as to

produce humanized antibodies.

[0082] With respect to either exemplary method, host cells may be co-
transfected with such expression vectors, which may contain different
selectable markers but, with the exception of the heavy and light chain
coding sequences, are preferably identical. This procedure provides for
equal expression of heavy and light chain polypeptides. Alternatively, a
single vector may be used which encodes both heavy and light chain
polypeptides. The coding sequences for the heavy and light chains may
comprise cDNA or genomic DNA or both. The host cell used to express the

recombinant B7-HS5 antibody can be either a bacterial cell such as
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Escherichia coli, or more preferably a cukaryotic cell (e.g., a Chinese
hamster ovary (CHO) cell or a HEK-293 cell). The choice of expression
vector is dependent upon the choice of host cell, and may be selected so as to
have the desired expression and regulatory characteristics in the selected host
cell. Other cell lines that may be used include, but are not limited to, CHO-
K1, NSO, and PER.C6 (Crucell, Leiden, Netherlands).

[0083] Any of the above-described antibodies can be used to generate anti-
idiotype antibodies using techniques well known to those skilled in the art
(see, e.g., Greenspan, N.S. et al. (1989) “Idiotypes: Structure And
Immunogenicity,” FASEB J. 7:437-444; and Nisinoff, A. (1991) “Idiotypes:
Concepts And Applications,” J. Immunol. 147(8):2429-243%).

[0084] The binding properties of any of the above antibodies can, if
desired, be further improved by screening for variants that exhibit such
desired characteristics. For example, such antibodies can be generated using
various phage display methods known in the art. In phage display methods,
functional antibody domains are displayed on the surface of phage particles
which carry the polynucleotide sequences encoding them. In a particular
embodiment, such phage can be utilized to display antigen binding domains,
such as Fab and Fv or disulfide-bond stabilized Fv, expressed from a
repertoire or combinatorial antibody library (e.g., human or murine). Phage
expressing an antigen binding domain that binds the antigen of interest can
be selected or identified with antigen, e.g., using labeled antigen or antigen
bound or captured to a solid surface or bead. Phage used in these methods
are typically filamentous phage, including fd and M13. The antigen binding
domains are expressed as a recombinantly fused protein to either the phage
gene III or gene VIII protein. Examples of phage display methods that can
be used to make the immunoglobulins, or fragments thereof, of the present
invention include those disclosed in Brinkman, U. et al (1995) “Phage
Display Of Disulfide-Stabilized Fv Fragments,” J. Immunol. Methods,
182:41-50, 1995; Ames, R.S. et al. (1995) “Conversion Of Murine Fabs
Isolated From A Combinatorial Phage Display Library To Full Length
Immunoglobulins,” J. Immunol. Methods, 184:177-186; Kettleborough, C.A.
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et al. (1994) “Isolation Of Tumor Cell-Specific Single-Chain Fv From
Immunized Mice Using Phage-Antibody Libraries And The Re-Construction
Of Whole Antibodies From These Antibody Fragments,” Eur. J. Immunol.,
24:952-958, 1994; Persic, L. et al. (1997) “An Integrated Vector System For
The Eukaryotic Expression Of Antibodies Or Their Fragments After
Selection From Phage Display Libraries,” Gene, 187:9-18; Burton, D.R. et
al. (1994) “Human Antibodies From Combinatorial Libraries,” Adv.
Immunol. 57:191-280; PCT Publications WO 92/001047; WO 90/02809;
WO 91/10737; WO 92/01047; WO 92/18619; WO 93/11236; WO 95/15982;
WO 95/20401; and U.S. Patents Nos. 5,698,426; 5,223,409; 5,403,484;
5,580,717, 5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908;
5,516,637; 5,780,225; 5,658,727; 5,733,743 and 5,969,108.

[0085] As described in the above references, after phage selection, the
antibody coding regions from the phage can be isolated and used to generate
whole antibodies, including humanized antibodies, or any other desired
fragments, and expressed in any desired host, including mammalian cells,
insect cells, plant cells, yeast, and bacteria, e.g., as described in detail below.
For example, techniques to recombinantly produce Fab, Fab’ and F(ab’)2
fragments can also be employed using methods known in the art (such as
those disclosed in PCT Publication WO 92/22324; Mullinax, R.L. et al.
(1992) “Expression Of A Heterodimeric Fab Antibody Protein In One
Cloning Step,” BioTechniques, 12(6):864-869; and Sawai er al. (1995)
“Direct Production Of The Fab Fragment Derived From The Sperm
Immobilizing Antibody Using Polymerase Chain Reaction And c¢DNA
Expression Vectors,” Am. J. Reprod. Immunol. 34:26-34; and Better, M. et
al. (1988) “Escherichia coli Secretion Of An Active Chimeric Antibody
Fragment,” Science 240:1041-1043). Examples of techniques which can be
used to produce single-chain Fvs and antibodies include those described in
U.S. Patent Nos. 4,946,778 and 5,258,498; Huston, J.S. et al (1991)
“Protein Engineering Of Single-Chain Fv Analogs And Fusion Proteins,”
Methods in Enzymology 203:46-88; Shu, L. et al., “Secretion Of A Single-
Gene-Encoded Immunoglobulin From Myeloma Cells,” Proc. Natl. Acad.
Sci. (USA) 90:7995-7999; and Skerra. A. et al. (1988) “Assembly Of A

29



WO 2014/190356 PCT/US2014/039621

Functional Immunoglobulin Fv Fragment In Escherichia coli,” Science

240:1038-1040.

[0086] Phage display technology can be used to increase the affinity of an
antibody for B7-HS5. This technique would be useful in obtaining high
affinity antibodies that could be used in the disclosed combinatorial methods.
This technology, referred to as affinity maturation, employs mutagenesis or
CDR walking and re-selection using such receptors or ligands (or their
extracellular domains) or an antigenic fragment thereof to identify antibodies
that bind with higher affinity to the antigen when compared with the initial or
parental antibody (See, e.g., Glaser, SM. et al (1992) “Antibody
Engineering By Codon-Based Mutagenesis In A Filamentous Phage Vector
System,” J. Immunol. 149:3903-3913). Mutagenizing entire codons rather
than single nucleotides results in a semi-randomized repertoire of amino acid
mutations. Libraries can be constructed consisting of a pool of variant clones
each of which differs by a single amino acid alteration in a single CDR and
which contain variants representing each possible amino acid substitution for
each CDR residue. Mutants with increased binding affinity for the antigen
can be screened by contacting the immobilized mutants with labeled antigen.
Any screening method known in the art can be used to identify mutant
antibodies with increased avidity to the antigen (e.g., ELISA) (see, e.g., Wu,
H. et al. (1998) “Stepwise In Vitro Affinity Maturation Of Vitaxin, An Alphav
Beta3-Specific Humanized Mab,” Proc. Natl. Acad. Sci. (USA) 95(11):6037-
6042; Yelton, D.E. et al. (1995) “Affinity Maturation Of The BRY6 Anti-
Carcinoma Antibody By Codon-Based Mutagenesis,” J. Immunol. 155:1994-
2004). CDR walking which randomizes the light chain may be used possible
(see, Schier et al. (1996) “Isolation Of Picomolar Affinity Anti-C-Erbb-2
Single-Chain Fv By Molecular Evolution Of The Complementarity
Determining Regions In The Center Of The Antibody Binding Site,” J. Mol.
Biol. 263:551-567).

[0087] The invention thus contemplates the use of random mutagenesis to
identify improved CDRs. Phage display technology can alternatively be

used to increase (or decrease) CDR affinity. This technology, referred to as
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affinity maturation, employs mutagenesis or “CDR walking” and re-selection
uses the target antigen or an antigenic fragment thereof to identify antibodies
having CDRs that bind with higher (or lower) affinity to the antigen when
compared with the initial or parental antibody (see, e.g., Glaser, S.M. et al.
(1992) “Antibody Engineering By Codon-Based Mutagenesis In A
Filamentous Phage Vector System,” J. Immunol. 149:3903-3913).
Mutagenizing entire codons rather than single nucleotides results in a semi-
randomized repertoire of amino acid mutations. Libraries can be constructed
consisting of a pool of variant clones each of which differs by a single amino
acid alteration in a single CDR and which contain variants representing each
possible amino acid substitution for each CDR residue. Mutants with
increased (or decreased) binding affinity for the antigen can be screened by
contacting the immobilized mutants with labeled antigen. Any screening
method known in the art can be used to identify mutant antibodies with
increased (or decreased) avidity to the antigen (e.g., ELISA) (see, Wu, H. et
al. (1998) “Stepwise In Vitro Affinity Maturation Of Vitaxin, An Alphav
Beta3-Specific Humanized Mab,” Proc. Natl. Acad. Sci. (USA) 95(11):6037-
6042; Yelton, D.E. et al. (1995) “Affinity Maturation Of The BR96 Anti-
Carcinoma Antibody By Codon-Based Mutagenesis,” J. Immunol. 155:1994-
2004). CDR walking which randomizes the light chain may be used possible
(see, Schier et al. (1996) “Isolation Of Picomolar Affinity Anti-C-Erbb-2
Single-Chain Fv By Molecular FEvolution Of The Complementarity
Determining Regions In The Center Of The Antibody Binding Site,” J. Mol.
Biol. 263:551-567).

[0088] Methods for accomplishing such affinity maturation are described
for example in: Krause, J.C. et al. (2011) “An Insertion Mutation That
Distorts Antibody Binding Site Architecture Enhances Function Of A Human
Antibody,” MBio. 2(1) pii: e00345-10. doi: 10.1128/mBi0.00345-10; Kuan,
C.T. et al. (2010) “Affinity-Matured Anti-Glycoprotein NMB Recombinant
Immunotoxins Targeting Malignant Gliomas And Melanomas,” Int. J. Cancer
10.1002/ijc.25645; Hackel, BJ. et al. (2010) “Stability And CDR
Composition Biases Enrich Binder Functionality Landscapes,” J. Mol. Biol.

401(1):84-96; Montgomery, D.L. et al. (2009) “Affinity Maturation And
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Characterization Of A Human Monoclonal Antibody Against HIV-1 gp41,”
MADs 1(5):462-474; Gustchina, E. et al. (2009) “Affinity Maturation By
Targeted Diversification Of The CDR-H2 Loop Of A Monoclonal Fab
Derived From A Synthetic Naive Human Antibody Library And Directed
Against The Internal Trimeric Coiled-Coil Of Gp41 Yields A Set Of Fabs
With Improved HIV-1 Neutralization Potency And Breadth,” Virology
393(1):112-119; Finlay, W.J. et al. (2009) “Affinity Maturation Of A
Humanized Rat Antibody For Anti-RAGE Therapy: Comprehensive
Mutagenesis Reveals A High Level Of Mutational Plasticity Both Inside And
Outside The Complementarity-Determining Regions,” J. Mol. Biol.
388(3):541-558; Bostrom, I. et al. (2009) “Improving Antibody Binding
Affinity And Specificity For Therapeutic Development,” Methods Mol. Biol.
525:353-376; Steidl, S. et al. (2008) “In Vitro Affinity Maturation Of Human
GM-CSF Antibodies By Targeted CDR-Diversification,” Mol. Immunol.
46(1):135-144; and Barderas, R. et al. (2008) “Affinity maturation of
antibodies assisted by in silico modeling,” Proc. Natl. Acad. Sci. (USA)
105(26):9029-9034.

[0089] The invention particularly contemplates the production and use of
“derivatives” of any of the above-described antibodies and their antigen-

binding fragments.

[0090] The term “derivative” refers to an antibody or antigen-binding
fragment thereof that immunospecifically binds to an antigen but which
comprises, one, two, three, four, five or more amino acid substitutions,
additions, deletions or modifications relative to a “parental” (or wild-type)
molecule. Such amino acid substitutions or additions may introduce
naturally occurring (i.e., DNA-encoded) or non-naturally occurring amino
acid residues. The term “derivative” encompasses, for example, chimeric or
humanized variants of any of antibodies 1.3, 4.5 or 7.8, as well as variants
having altered CH1, hinge, CH2, CH3 or CH4 regions, so as to form, for
example antibodies, efc., having variant Fc regions that exhibit enhanced or
impaired effector or binding characteristics. The term “derivative”

additionally encompasses non-amino acid modifications, for example, amino
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acids that may be glycosylated (e.g., have altered mannose, 2-N-
acetylglucosamine, galactose, fucose, glucose, sialic acid, 5-N-
acetylneuraminic acid, 5-glycolneuraminic acid, efc. content), acetylated,
pegylated,  phosphorylated,  amidated,  derivatized by  known
protecting/blocking groups, proteolytic cleavage, linked to a cellular ligand
or other protein, etc. In some embodiments, the altered carbohydrate
modifications modulate one or more of the following: solubilization of the
antibody, facilitation of subcellular transport and secretion of the antibody,
promotion of antibody assembly, conformational integrity, and antibody-
mediated effector function. In a specific embodiment the altered
carbohydrate modifications enhance antibody mediated effector function
relative to the antibody lacking the carbohydrate modification. Carbohydrate
modifications that lead to altered antibody mediated effector function are
well known in the art (for example, see Shields, R.L. et al. (2002) “Lack Of
Fucose On Human IgG N-Linked Oligosaccharide Improves Binding To
Human Fcgamma RII And Antibody-Dependent Cellular Toxicity.,” J. Biol.
Chem. 277(30): 26733-26740; Davies I. et al. (2001) “Expression Of GnTIII
In A Recombinant Anti-CD20 CHO Production Cell Line: Expression Of
Antibodies With Altered Glycoforms Leads To An Increase In ADCC
Through Higher Affinity For FC Gamma RII,” Biotechnology &
Bioengineering 74(4): 288-294). Methods of altering carbohydrate contents
are known to those skilled in the art, see, e.g., Wallick, S.C. et al. (1988)
“Glycosylation Of A VH Residue Of A Monoclonal Antibody Against Alpha
(1----6) Dextran Increases Its Affinity For Antigen,” J. Exp. Med. 168(3):
1099-1109; Tao, M.H. er al. (1989) “Studies Of Aglycosylated Chimeric
Mouse-Human IgG. Role Of Carbohydrate In The Structure And Effector
Functions Mediated By The Human IgG Constant Region,” J. Immunol.
143(8): 2595-2601; Routledge, E.G. et al (1995) “The Effect Of
Aglycosylation On The Immunogenicity Of A Humanized Therapeutic CD3
Monoclonal Antibody,” Transplantation 60(8):847-53; Elliott, S. et al. (2003)
“Enhancement Of Therapeutic Protein In Vivo Activities Through
Glycoengineering,” Nature Biotechnol. 21:414-21; Shields, R.L. ef al. (2002)
“Lack Of Fucose On Human IgG N-Linked Oligosaccharide Improves
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Binding To Human Fcgamma RIII And Antibody-Dependent Cellular
Toxicity.,” J. Biol. Chem. 277(30): 26733-26740).

[0091] In some embodiments, a humanized antibody is a derivative. Such
a humanized antibody comprises amino acid residue substitutions, deletions
or additions in one or more non-human CDRs. The humanized antibody
derivative may have substantially the same binding, better binding, or worse
binding when compared to a non-derivative humanized antibody. In specific
embodiments, one, two, three, four, or five amino acid residues of the CDR

have been substituted, deleted or added (7.e., mutated).

[0092] A derivative antibody or antibody fragment may be modified by
chemical modifications using techniques known to those of skill in the art,
including, but not limited to, specific chemical cleavage, acetylation,
formulation, metabolic synthesis of tunicamycin, efc. In one embodiment, an
antibody derivative will possess a similar or identical function as the parental
antibody. In another embodiment, an antibody derivative will exhibit an
altered activity relative to the parental antibody. For example, a derivative
antibody (or fragment thereof) can bind to its epitope more tightly or be more

resistant to proteolysis than the parental antibody.

[0093] Derivatized antibodies may be used to alter the half-lives (e.g.,
serum half-lives) of parental antibodies in a mammal, preferably a human.
Preferably such alteration will result in a half-life of greater than 15 days,
preferably greater than 20 days, greater than 25 days, greater than 30 days,
greater than 35 days, greater than 40 days, greater than 45 days, greater than
2 months, greater than 3 months, greater than 4 months, or greater than 5
months. The increased half-lives of the humanized antibodies of the present
invention or fragments thereof in a mammal, preferably a human, results in a
higher serum titer of said antibodies or antibody fragments in the mammal,
and thus, reduces the frequency of the administration of said antibodies or
antibody fragments and/or reduces the concentration of said antibodies or
antibody fragments to be administered. Antibodies or fragments thereof
having increased in vivo half-lives can be generated by techniques known to

those of skill in the art. For example, antibodies or fragments thereof with
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increased in vivo half-lives can be generated by modifying (e.g., substituting,
deleting or adding) amino acid residues identified as involved in the
interaction between the Fc domain and the FcRn receptor. The humanized
B7-HS5 antibodies can be engineered to increase biological half-lives (see,
e.g. U.S. Patent No. 6,277,375). For example, humanized B7-H5 antibodies
can be engineered in the Fc-hinge domain to have increased in vivo or serum

half-lives.

[0094] Antibodies or fragments thereof with increased in vivo half-lives
can be generated by attaching to said antibodies or antibody fragments
polymer molecules such as high molecular weight polyethyleneglycol (PEG).
PEG can be attached to said antibodies or antibody fragments with or
without a multifunctional linker either through site-specific conjugation of
the PEG to the N— or C- terminus of said antibodies or antibody fragments or
via epsilon-amino groups present on lysine residues. Linear or branched
polymer derivatization that results in minimal loss of biological activity will
be used. The degree of conjugation will be closely monitored by SDS-
PAGE and mass spectrometry to ensure proper conjugation of PEG
molecules to the antibodies. Unreacted PEG can be separated from
antibody-PEG conjugates by, e.g., size exclusion or ion-exchange

chromatography.

[0095] The B7-H5 antibodies may also be modified by the methods and
coupling agents described by Davis ef al. (See U.S. Patent No. 4,179,337) in
order to provide compositions that can be injected into the mammalian

circulatory system with substantially no immunogenic response.

[0096] One embodiment encompasses modification of framework residues
of the humanized B7-HS5 antibodies. Framework residues in the framework
regions may be substituted with the corresponding residue from the CDR
donor antibody to alter, preferably improve, antigen binding. These
framework substitutions are identified by methods well known in the art,
e.g., by modeling of the interactions of the CDR and framework residues to
identify framework residues important for antigen binding and sequence

comparison to identify unusual framework residues at particular positions.
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(See, e.g., U.S. Patent No. 5,585,089; and Riechmann, L. et al (1988)
“Reshaping Human Antibodies For Therapy,” Nature 332:323-327).

[0097] Yet another embodiment encompasses anti-human B7-H5
antibodies (and more preferably, humanized antibodies) and antigen-binding
fragments therecof that are recombinantly fused or chemically conjugated
(including both covalently and non-covalently conjugations) to a
heterologous molecule (i.e., an unrelated molecule). The fusion does not

necessarily need to be direct, but may occur through linker sequences.

[0098] In one embodiment such heterologous molecules are polypeptides
having at least 10, at least 20, at least 30, at least 40, at least 50, at least 60, at
least 70, at least 80, at least 90 or at least 100 amino acids. Such
heterologous molecules may alternatively be enzymes, hormones, cell
surface receptors, drug moieties, such as: toxins (such as abrin, ricin A,
pseudomonas exotoxin (i.e., PE-40), diphtheria toxin, ricin, gelonin, or
pokeweed antiviral protein), proteins (such as tumor necrosis factor,
interferon (e.g., o-interferon, P-interferon), nerve growth factor, platelet
derived growth factor, tissue plasminogen activator, or an apoptotic agent
(e.g., tumor necrosis factor-o, tumor necrosis factor-f3)), biological response
modifiers (such as, for example, a lymphokine (e.g., interleukin-1 (“IL-17),
interleukin-2 (“IL-2”), interleukin-6 (“IL-6")), granulocyte macrophage
colony stimulating factor (“GM-CSF”), granulocyte colony stimulating
factor (“G-CSF”), or macrophage colony stimulating factor, (“M-CSF”)), or
growth factors (e.g., growth hormone (“GH”))), cytotoxins (e.g., a cytostatic
or cytocidal agent, such as paclitaxol, cytochalasin B, gramicidin D,
cthidium bromide, emetine, mitomycin, etoposide, tenoposide, vincristine,
vinblastine, colchicin, doxorubicin, daunorubicin, dihydroxy anthracin dione,
mitoxantrone, mithramycin, actinomycin D, 1-dehydrotestosterone,
glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and puromycin
and analogs or homologs thereof), antimetabolites (e.g., methotrexate, 6-
mercaptopurine, 6-thioguanine, cytarabine, 5-fluorouracil decarbazine),
alkylating agents (e.g., mechlorethamine, thioepa chlorambucil, melphalan,

BiCNU® (carmustine; BSNU) and lomustine (CCNU), cyclothosphamide,
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busulfan, dibromomannitol, streptozotocin, mitomycin C, and
cisdichlorodiamine platinum (II) (DDP) cisplatin), anthracyclines (e.g.,
daunorubicin (formerly daunomycin) and doxorubicin), antibiotics (e.g.,
dactinomycin (formerly actinomycin), bleomycin, mithramycin, and
anthramycin (AMC)), or anti-mitotic agents (e.g., vincristine and

vinblastine).

[0099] Techniques for conjugating such therapeutic moieties to antibodies
are well known; see, e.g., Amon et al, “Monoclonal Antibodies For
Immunotargeting Of Drugs In Cancer Therapy”, in MONOCLONAL
ANTIBODIES AND CANCER THERAPY, Reisfeld ef al. (eds.), 1985, pp. 243-56,
Alan R. Liss, Inc.); Hellstrom et al., “Antibodies For Drug Delivery”, in
CONTROLLED DRUG DELIVERY (2nd Ed.), Robinson et al. (eds.), 1987, pp.
623-53, Marcel Dekker, Inc. ); Thorpe, “Antibody Carriers Of Cytotoxic
Agents In Cancer Therapy: A Review”, in MONOCLONAL ANTIBODIES ‘84:
BIOLOGICAL AND CLINICAL APPLICATIONS, Pinchera et al. (eds.), 1985, pp.
475-500); “Analysis, Results, And Future Prospective Of The Therapeutic
Use Of Radiolabeled Antibody In Cancer Therapy”, in MONOCLONAL
ANTIBODIES FOR CANCER DETECTION AND THERAPY, Baldwin ef al. (eds.),
1985, pp. 303-16, Academic Press; and Thorpe er al (1982) “The
Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates,”
Immunol. Rev. 62:119-158.

[00100] In one embodiment, the B7-HS5 antibodies or B7-H5 fusion
molecules include an Fc¢ portion. The Fc portion of such molecules may be
varied by isotype or subclass, may be a chimeric or hybrid, and/or may be
modified, for example to improve effector functions, control of half-life,
tissue accessibility, augment biophysical characteristics such as stability, and
improve efficiency of production (and less costly). Many modifications
useful in construction of disclosed fusion proteins and methods for making
them are known in the art, see for example Mueller, J.P. et al. (1997)
“Humanized Porcine VCAM-Specific Monoclonal Antibodies With Chimeric
IgG2/G4 Constant Regions Block Human Leukocyte Binding To Porcine
Endothelial Cells,” Mol. Immun. 34(6):441-452, Swann, P.G. (2008)
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“Considerations For The Development Of Therapeutic Monoclonal
Antibodies,” Curr. Opin. Immun. 20:493-499 (2008), and Presta, L.G. (2008)
“Molecular Engineering And Design Of Therapeutic Antibodies,” Curr.
Opin. Immun. 20:460-470. In some embodiments the Fc region is the native
IgGl, 1gG2, or IgG4 Fc region. In some embodiments the Fc region is a
hybrid, for example a chimeric consisting of 1gG2/IgG4 Fc constant regions.
Modifications to the Fc region include, but are not limited to, [gG4 modified
to prevent binding to Fc gamma receptors and complement, IgG1 modified
to improve binding to one or more Fc gamma receptors, IgG1 modified to
minimize effector function (amino acid changes), IgGl with altered/no
glycan (typically by changing expression host), and 1gG1 with altered pH-
dependent binding to FcRn, and IgG4 with serine at amino acid resident
#228 in the hinge region changed to proline (S228P) to enhance stability.
The Fc region may include the entire hinge region, or less than the entire

hinge region.

[00101] The therapeutic outcome in patients treated with rituximab (a
chimeric mouse/human IgG1 monoclonal antibody against CD20) for non-
Hodgkin’s lymphoma or Waldenstrom’s macroglobulinemia correlated with
the individual’s expression of allelic variants of Fcy receptors with distinct
intrinsic affinities for the Fc domain of human IgGl. In particular, patients
with high affinity alleles of the low affinity activating Fc receptor CD16A
(FcyRIIIA) showed higher response rates and, in the cases of non-Hodgkin’s
lymphoma, improved progression-free survival. In another embodiment, the
Fc domain may contain one or more amino acid insertions, deletions or
substitutions that reduce binding to the low affinity inhibitory Fc receptor
CD32B (FcyRIIB) and retain wild-type levels of binding to or enhance
binding to the low affinity activating Fc receptor CD16A (FcyRIITA).

[00102] Another embodiment includes IgGy.4 hybrids and 1,64 mutants that
have reduce binding to FcR which increase their half-life. Representative
IG;.4 hybrids and IgG4 mutants are described in Angal, S. e al. (1993) “4
Single Amino Acid Substitution Abolishes The Heterogeneity Of Chimeric
Mouse/Human (Igg4) Antibody,” Molec. Immunol. 30(1):105-108; Mueller,
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IP. et al. (1997) “Humanized Porcine VCAM-Specific Monoclonal
Antibodies With Chimeric Igg2/G4 Constant Regions Block Human
Leukocyte Binding To Porcine Endothelial Cells,” Mol. Immun. 34(6):441-
452; and U.S. Patent No. 6,982,323. In some embodiments the IgG; and/or
IgG, domain is deleted for example, Angal, s. e a/l. describe 1gG; and 1gG,

having serine 241 replaced with a proline.

[00103] Substitutions, additions or deletions in the derivatized antibodies
may be in the Fc region of the antibody and may thereby serve to modify the
binding affinity of the antibody to one or more Fc R. Methods for
modifying antibodies with modified binding to one or more Fc R are known
in the art, see, e.g., PCT Publication Nos. WO 04/029207, WO 04/029092,
WO 04/028564, WO 99/58572, WO 99/51642, WO 98/23289, WO
89/07142, WO 88/07089, and U.S. Patent Nos. 5,843,597 and 5,642,821. In
one particular embodiment, the modification of the Fc region results in an
antibody with an altered antibody-mediated effector function, an altered
binding to other Fc receptors (e.g., Fc activation receptors), an altered
antibody-dependent cell-mediated cytotoxicity (ADCC) activity, an altered
Clq binding activity, an altered complement-dependent cytotoxicity activity

(CDC), a phagocytic activity, or any combination thereof.

[00104] In some embodiments, the invention encompasses antibodies whose
Fc region will have been modified so that the molecule will exhibit altered
Fc receptor (FcR) binding activity, for example to exhibit decreased activity
toward activating receptors such as FcyRIIA or FcyRIIIA, or increased
activity toward inhibitory receptors such as FcyRIIB. Preferably, such
antibodies will exhibit decreased antibody-dependent cell-mediated
cytotoxicity (ADCC) or complement dependent cytotoxicity (CDC) activities

(relative to a wild-type Fc receptor).

[00105] Modifications that affect Fc-mediated effector function are well
known in the art (see U.S. Patent No. 6,194,551, and WO 00/42072;
Stavenhagen, J.B. et al. (2007) “Fc¢ Optimization Of Therapeutic Antibodies
Enhances Their Ability To Kill Tumor Cells In Vitro And Controls Tumor

Expansion In Vivo Via Low-Affinity Activating Fcgamma Receptors,” Cancer
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Res. 57(18):8882-8890; Shields, R.L. er al. (2001) “High Resolution
Mapping of the Binding Site on Human IgG1 for FcyRI, FcyRIIL FeyRII, and
FcRn and Design of IgG1 Variants with Improved Binding to the FcyR,” .
Biol. Chem. 276(9):6591-6604). Exemplary variants of human IgG1 Fc
domains with reduced binding to FcyRIIA or FcyRIIIA, but unchanged or
enhanced binding to FcyRIIB, include S239A, H268A, S267G, E269A,
E293A, E293D, Y296F, R301A,V303A, A327G, K322A, E333A, K334A,
K338A, A339A, D376A.

[00106] In some embodiments, the invention encompasses antibodies whose

Fc region will have been deleted (for example, an Fab or F(ab),, efc.).

[00107] Any of the molecules of the present invention can be fused to
marker sequences, such as a peptide, to facilitate purification. In preferred
embodiments, the marker amino acid sequence is a hexa-histidine peptide,
the hemagglutinin “HA” tag, which corresponds to an epitope derived from
the influenza hemagglutinin protein (Wilson, L.A. er al. (1984) “The
Structure Of An Antigenic Determinant In A Protein,” Cell, 37:767-778) and
the “flag” tag (Knappik, A. et al. (1994) “An Improved Affinity Tag Based
On The FLAG Peptide For The Detection And Purification Of Recombinant
Antibody Fragments,” Biotechniques 17(4):754-761).

[00108] The present invention also encompasses antibodies or their antigen-
binding fragments that are conjugated to a diagnostic or therapeutic agent or
any other molecule for which serum half-life is desired to be increased. The
antibodies can be used diagnostically (in vivo, in situ or in vitro) to, for
example, monitor the development or progression of a disease, disorder or
infection as part of a clinical testing procedure to, e.g., determine the efficacy
of a given treatment regimen. Detection can be facilitated by coupling the
antibody to a detectable substance. Examples of detectable substances
include various enzymes, prosthetic groups, fluorescent materials,
luminescent materials, bioluminescent materials, radioactive materials,
positron emitting metals, and nonradioactive paramagnetic metal ions. The
detectable substance may be coupled or conjugated either directly to the

antibody or indirectly, through an intermediate (such as, for example, a
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linker known in the art) using techniques known in the art. See, for example,
U.S. Patent No. 4,741,900 for metal ions which can be conjugated to
antibodies for use as diagnostics according to the present invention. Such
diagnosis and detection can be accomplished by coupling the antibody to
detectable substances including, but not limited to, various enzymes,
enzymes including, but not limited to, horseradish peroxidase, alkaline
phosphatase, beta-galactosidase, or acetylcholinesterase; prosthetic group
complexes such as, but not limited to, streptavidin/biotin and avidin/biotin;
fluorescent materials such as, but not limited to, umbelliferone, fluorescein,
fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein,
dansyl chloride or phycoerythrin; luminescent material such as, but not
limited to, luminol; bioluminescent materials such as, but not limited to,
luciferase, luciferin, and aequorin; radioactive material such as, but not
limited to, bismuth (*“Bi), carbon (**C), chromium ('Cr), cobalt (*'Co),
fluorine (‘°F), gadolinium (**Gd, *’Gd), gallium (®*Ga, ®'Ga), germanium
(68Ge), holmium (166H0), indium (Usln, W, 1y, mln), iodine (1311, 2
21 2D, lanthanium  (**La), lutetium ('"’Lu), manganese (*‘Mn),
molybdenum (*’Mo), palladium (***Pd), phosphorous (**P), praseodymium
(**?Pr), promethium ('*Pm), rhenium (***Re, '™Re), rhodium (**Rh),
ruthemium (°’Ru), samarium (*>*Sm), scandium (“’Sc), selenium (”°Se),
strontium (*’Sr), sulfur (*°S), technetium (**Tc), thallium (*°'Ti), tin (*"*Sn,
"8n), trittum (CH), xenon (‘**Xe), ytterbium (**Yb, '°Yb), yttrium (°°Y),
zinc (®Zn); positron emitting metals using various positron emission

tomographies, and nonradioactive paramagnetic metal ions.

[00109] The molecules of the present invention can be conjugated to a
second antibody to form an antibody heteroconjugate as described by Segal
in U.S. Patent No. 4,676,980. Such heteroconjugate antibodies may
additionally bind to haptens (such as fluorescein, ezc.), or to cellular markers
(e.g., PD-1, 4-1-BB, B7-H4, B7-HS5, CD4, CDg, CD14, CD25, CD27, CD40,
CD68, CD163, CTLAA4, GITR, LAG-3, 0X40, TIM3, TIM4, TLR2, LIGHT,
etc.) or to cytokines (e.g., IL-7, 1L-15, IL-12, IL-4 TGF-beta, IL-10, IL-17,
IFNg, F1t3, BLys) or chemokines (e.g., CCL21), efc.
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[00110] The molecules of the present invention may be attached to solid
supports, which are particularly useful for immunoassays or purification of
the target antigen or of other molecules that are capable of binding to target
antigen that has been immobilized to the support via binding to an antibody
or antigen-binding fragment of the present invention. Such solid supports
include, but are not limited to, glass, cellulose, polyacrylamide, nylon,

polystyrene, polyvinyl chloride or polypropylene.

[00111] The present invention additionally includes nucleic acid molecules
(DNA or RNA) that encode any such antibodies, fusion proteins or
fragments, as well as vector molecules (such as plasmids) that are capable of
transmitting or of replication such nucleic acid molecules and expressing
such antibodies, fusion proteins or fragments in a cell line. The nucleic acids
can be single-stranded, double-stranded, may contain both single-stranded

and double-stranded portions.

D. Preferred Modulator Compositions of the Present
Invention

[00112] As used herein the term “modulate” relates to a capacity to alter an
effect or result. In particular, the invention relates to polypeptides that
comprise an anti-human B7-HS antibody or any of its antigen-binding
fragments that immunospecifically binds human B7-H5 or molecules that
physiospecifically bind B7-HS that are capable of modulating the binding
between B7-HS and its cognate ligands and/or of modulating the signal
transduction that occurs as a consequence of B7-H5 — cognate counter-
receptor binding. Additionally, multi-specific anti-B7-HS5 antibodies, anti-
B7-HS5 antigen-binding fragments and their respective fusion products that
have the added ability to bind CD28H or other cellular ligands or receptors
have particular utility in facilitating the co-localization of cells expressing

such ligands or receptors to cells that express CD28H.

[00113] The invention concerns antibodies, or fragments thereof, or fusion
molecules that comprise such antibodies or fragments, that
immunospecifically bind to B7-HS and are capable of substantially blocking

B7-H5’s interaction with CD28H in vitro, or in a recipient subject or patient.
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As used herein, a molecule that is “capable of substantially blocking B7-
HS5’s interaction with CD28H” denotes that the provision of such molecule
attenuates B7-HS5-CD28H interactions by more than 50%, more preferably
by more than 60%, more than 70%, more than 80%, more than 90%, more
than 95%, more than 99% or most preferably completely attenuates such
interaction, as measured by any of the assays disclosed herein. Such
antibodies, fragments and fusion molecules have particular utility in

attenuating the biological effects of B7-HS5 — CD28H interactions.

[00114] The invention thus particularly relates to the molecules of such
embodiments involving humanized antibodies and fragments or human

antibodies and fragments.

[00115] Most preferably, such molecules will possess sufficient affinity and
avidity to be able to bind to B7-HS5 when expressed at an endogenous
concentration and arrayed on the surface of a subject’s cells. The term
“endogenous concentration” refers to the level at which a molecule is
natively expressed (i.e., in the absence of expression vectors or recombinant

promoters) in a normal, cancer or pathogen-infected cell.

a Preferred Anti-Human B7-HS Antibodies and
Their CDRs

[00116] In accordance with the present invention, such molecules can be
produced by screening hybridoma lines for those that produce antibody that
are immunospecific for human B7-HS, and then optionally screening
amongst such lines for those exhibiting modulating activity (e.g.,
neutralizing activity, agonizing activity, altered signal transducing activity,
etc.). The invention particularly provides hamster anti-human B7-HS5 clones:
2D3 and 18C3. Antibodies 2D3 and 18C3 are capable of binding to human
B7-HS and are substantially capable of blocking B7-H5’s interaction with
CD28H. Antibodies that are substantially capable of blocking B7-HS5’s
interaction with CD28H have particular use in the treatment of inflammatory
disease and autoimmune disease. Antibodies that are substantially incapable

of blocking B7-HS5’s interaction with CD28H have particular use in
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diagnostics, since such antibodies can be used to detect the presence, location

and prevalence of B7-H5:CD28H interactions.

[00117] Antibodies expressed by the anti-human B7-HS5 clones which were
capable of blocking B7-HS5’s interaction with CD28H were sequenced to

reveal their variable domains. CDR sequences of the variable domains are

shown in bold and underlined:

Anti-Human B7-H5 Clone 2D3

Heavy Chain Variable Region (SEQ ID NO:9):

QVOLQOSGAE LVKPGASVKL SCKASGYTFT SHDINWVRQOR PELGLEWIGW
IFPGDGSTKF NEKFKGKATL TTDKSSSTAY IQLSRLTSED SAVYFCARNS

FYSMDYWGQG

caggttcaac
agtgaagttg
taaactgggt
atttttcctg
ggccacactg
gcaggctgac
ttctactcta
a

TSVTVSS

tgcaacagtc
tcctgcaagg
Jgaggcagagg
gggatggtag
actacagaca
gtctgaggac
tggactattg

tggagctgaa
cttctggcta
cctgaactgg
tactaagttc
aatcctccag
tctgctgtet
gggtcaagga

ctggtaaagc
caccttcaca
gacttgagtg
aatgagaagt
cacagcctac
atttctgtgc
acctcagtca

Light Chain Variable Region (SEQ ID NO:11):

DIVMSQSPSS LAVSAGEKVT MSCKSSQSLL NSRTRKNQILA
KLLIYWAFIR ESGVPDRFTG SGSGTDFTLT ISSVQAEDLA

RTFGGGTKLE

gacattgtga
gaaggtcact
cccgaaagaa
aaattactga
cttcacaggc
tgcaggctga
cggacgttcg

IK

tgtcacagtc
atgagctgca
ccagttggct
tctactgggce
agtggatctg
agacctggca
gtggaggcac

Anti-Human B7-H5 Clone 18C3

tccatcctee
aatccagtca
tggtaccagce
attcattagg
ggacagattt
gtttattact
caagctggaa

ctggctgtgt
gagtctgctc
agaaaccagg
gaatctgggg
cactctcacc
gcaagcaatc
atcaaac

Polynucleotide Encoding Heavy Chain Variable Region (SEQ ID
NO:10):

ctggggcecttc
agccatgata
gattggatgg
tcaagggcaa
atacagctca
aagaaactcc
ccgtctecte

WYQQKPGQSP
VYYCKQSYNL

Polynucleotide Encoding Light Chain Variable Region (SEQ ID
NO:12):

cagcaggaga
aacagtagaa
acagtctcct
tcecetgateg
atcagcagtg
ttataatctt

Heavy Chain Variable Region (SEQ ID NO:13):

QVOLQOSGAE LVKPGASVKL SCKASGYTFT SHDINWVROR PEQGLEWIGW
IFPGDGSTKF NEKFKGKATL TTDKSSSTAY IQLSRLTSED SAVYFCARNS
FYSMDYWGQG TSVTVSS

Polynucleotide Encoding Heavy Chain Variable Region (SEQ ID
NO:14):
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caggttcaac
agtgaagttg
taaactgggt
atttttcctg
ggccacactg
gcaggctgac
ttctattcta
a

tgcagcagtc
tcctgcaagg
gaggcagagg
gggatggtag
actacagaca
atctgaggac
tggactactg

tggagctgaa
cttctggcta
cctgaacagg
tactaagttc
aatcctccag
tctgctgtet
gggtcaagga

ctggtaaagc
caccttcaca
gacttgagtg
aatgagaagt
cacagcctac
atttctgtgce
acctcagtca

Light Chain Variable Region (SEQ ID NO:15):

DIVMSQSPSS LAVSAGEKVT MSCKSSQSLL NSRTRKNQILA
KLLIYWASTR ESGVPDRFTG SGSGTDEFTLT ISSVQAEDLA

RTFGGGTKLE

gacattgtga
gaaggtcact
cccgaaagaa
aaactgctga
cttcacaggc
tgcaggctga
cggacgttcg

@

IK

tgtcacagtc
atgagctgca
ccagttggct
tctactgggce
agtggatctg
agacctggca
gtggaggcac

tccatcctee
aatccagtca
tggtaccagce
atccactagg
ggacagattt
gtttattact
caagctggaa

ctggctgtgt
gagtctgctc
agaaaccagg
gaatctgggg
cactctcacc
gcaagcaatc
atcaaac

PCT/US2014/039621

ctggggcettc
agccatgata
gattggatgg
tcaagggcaa
atacagctca
aagaaactcc
ccgtctecte

WYQQKPGQSP
VYYCKQSYNL

Polynucleotide Encoding Light Chain Variable Region (SEQ ID
NO:28):

cagcaggaga
aacagtagaa
gcagtctcct
tcecetgateg
atcagcagtg
ttataatctt

Consensus CDRs of the Anti-Human B7-H3

Antibodies of the Present Invention That Block B7-
H5:CD28H Interaction

[00118] Analyses of the CDRs of the identified antibodies were conducted
in order to identify consensus CDR sequences and likely variant CDR
sequences that would provide similar binding attributes. Such variant CDRs
were computed using Blosum62.iij analysis according to Table 1. Table 1
presents the Blosum62.iij substitution scores. The higher the score the more
conservative the substitution and thus the more likely the substitution will

not affect function.
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Table 1
A|IRIN/ID|C|Q|E|G|H|T|L|IKIM|F|P|S | T|W|Y|V
4l -1|-2|-2]0|-1|-1|0]|-2|-1]|-1|-1]|-1[-2]-1(+1|0|-3]|-2]0
145 0| -2(-3|+1[{0|-2({0(-3|-2|+2|-1|-3|-2|-1|-1]|-3(-2]-3
200 [ #6(+1]-3]0]0 |0 |+1]|-3]-3,0|-2[-3|-2|+1|0]|-4]-2]-3
212|146 -3|0 [+2]-1|-1|-3|-4]|-1]-3|-3[-1]0]|-1|-4(-3]-3
0|-3]-3|-3#9|3[-4|-3|-3|-1]|-1|-3|-1[-2]-3|-1]|-1|-21-2]-1
1|+ 0|0 |-3[+5(+2|-2[0|-3|-2[+1|O0|-3|[-1[0]|-1|-2]-1|-2
-110]0 |2 -4(+2(+5|-2[0|-3|-3|+1|-2]|-3|-1[O0]|-1|-3|-2]-2
0|2/0]|-1|-3|-2|-2}+6]-2|-4|-4|-2|-3]|-3|2]0]|-2|-2][-3]-3
210 |+1|-1|-3]0[0|-2[#8]-3[-3]|-1|-2]|-1[-=2]-1]-2]-2[+2]-3
13033 -1(-3|-3|-4(-3|+4|+2|-3|+1|0|-3[-2]-1|-3[-1|+3
20-31-4(-1]-2]-3]-4|-3[+2(4|2|+2]0]|-3]|-2|-1]-2[-1]+1
1| +2] 0 | -1 -3 [+ |+1|-2|-1|-3]|-2}+58|-1|-3]|-1]0]|-1][-3|[-2]-2
-1 23 -1{0 -2 -3(-2(+F1|+2)-1[+#5]0|-2(-1]-1]|-1 {-1]|+1
20-31-31-3[-2]-3]-3[-3]-1{0]0]|-3|0|#6]-4|-2|-2]+1]|+3]-1
1|21 -20-1]-3[-1[-1|-2|-2]|-3]|-3]|-1|-2|-4{+7]-1|-1|-4|-3]-2
+1|-1|+1[{O0|-1]0|O0|O|-1|-2(-2]0]|-1[-2|-1|+4(+1| -3 |-2]|-2
O|-1/0|-1]-1]-1{-1|-2|-2[-1[-1[-1|-1[-2]|-1]|+1}+8] -2 |-2] 0
31314042 (-21-3|-2(-2(-3]|-2(-3]|-1]|+1|-4|-3]|-2]|+11[+2]-3
22121 -3]-2[-1[-2[-3[+2[-1]|-1]|-2]-1|+3|-3|-2]-2|+2 [#7] -1
O (-3]-3|-3(-1|-2|2-3[|-3|+3(+1|-2|+1|-1[-2]-2|101|-3|-1}|+4

<=1 w|=HZ R IC=EOH|IOS|Z2| = >

[00119] The present invention permits the formation of novel antibodies and
antigen-binding fragments having 1, 2, 3, 4, 5 or 6 variant CDRs. Because
the methods of the present invention have identified a substantial number of
distinct CDRs, the invention permits a recognition of CDR residues that are
likely to be required in any variant of a particular identified CDR. Such
residues are shown in boldface in Table 2 and Table 3. For those residues
that are found to vary among the compared CDRs, the substitution scores of
Table 1 provide a means for determining the identities of permitted
substitutions. For example, if a particular residue of a particular CDR is
found to vary as R or S, then since R and S have a substitution score of -1,
any substitution of R or S having a substitution score of -1 or greater are as
likely as the observed variants (R or S) (or are more likely than R or S) to
create a variant CDR having binding attributes that are sufficiently similar to
those of the particular CDR to permit the variant CDR to be employed in licu
thereof so as to form a functional anti-B7-HS antibody or antigen-binding
fragment. For each position, the selection of a residue having a higher
substitution score is preferred over the selection of a residue having a lower

substitution score.
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[00120] Table 2 presents an analysis of the heavy chain CDRs of the anti-
B7-HS5 antibodies and provides the consensus sequence of the observed and
preferred variant light chain (“LC”) anti-B7-H5 CDRs of the present

invention.

Table 2: Anti-B Chain CDR

Antibody
2D3 G|Y|T|[F|T|S[H|D
18C3 G|Y|T|[F|T|S[H|D
HC CDRI1
|Consensus T(F|T|S{H|D 16
Sequenc
. Sequence SEQ ID
Antibody NO
2D3 I|F|P|G|D|G|S|T 17
18C3 I|F|P|G|D|G|S|T 17
HC CDR2
|Consensus |1 |F|P|G(D|G|S|T 17
Sequence;

. Sequence SEQ ID
Antibody NO
2D3 A|R|N|S|F|Y|S|M|D|Y 18
18C3 |A|R|N|S|F|Y|S|M|D|Y 18
HC CDR3
Consensus |A/R|N|S|F|Y|SM|D|Y 18
Sequence;

[00121] Table 3 presents an analysis of the light chain CDRs of the anti-
B7-HS5 antibodies and provides the consensus sequence of the observed and
preferred variant anti- B7-HS heavy chain (“HC”) CDRs of the present

invention.

Table 3: Anti-B7-HS Light Chain CDRs

Antibody Sequence SEl\?OID
2D3 Q|S|L|LIN|S|R|T|R|K[N[Q 19
18C3 Q|S|L|LIN|S|R|T|R|K[N[Q 19

HC CDR1

|Consensus |[Q|S|L|L|N|S|R|{T|R|K|N|(Q 19

Sequence;

Antibody |Sequence
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Table 3: Anti-B7-HS Light Chain CDRs

NO
2D3 WIA|F 20
18C3  |W[A[S 21
L.C CDR2
|Consensus |W/| A |X; 22
Sequence;
X, is F or S or a substitution having an equal or greater substitution score (i.e., > -2):
A
Antibody [Scduence
2D3 K|Q|S|Y|N|L|R|T
18C3  |K|Q|S|Y|N|L[R]|T
L.C CDR3
Consensus (K| Q(S|Y|(N|L|R|T 23
Sequence;

[00122] Thus, in addition to antibodies and antigen-binding fragments
thereof that possess the CDRs of the anti-B7-HS antibodies: 2D3 and 13C3,
the invention additionally provides antibodies and antigen-binding fragments
thereof that possess CDRs having the above-described light and/or heavy

chain consensus sequences.

[00123] The present invention encompasses antibodies or fragments thereof
comprising an amino acid sequence of a variable heavy chain and/or variable
light chain that is at least 45%, at least 50%, at least 55%, at least 60%, at
least 65%, at least 70%, at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, or at least 99% identical to the amino acid sequence of the
variable heavy chain and/or light chain of the hamster monoclonal antibody
produced by any of the above clones, and which exhibit immunospecific
binding to B7-HS. The present invention further encompasses antibodies or
fragments thereof that comprise a CDR that is at least 45%, at least 50%, at
least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, or at least 99% identical to the
amino acid sequence of a CDR of the above-listed clones and which exhibit
immunospecific binding to B7-HS. The determination of percent identity of

two amino acid sequences can be determined by BLAST protein comparison.
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[00124] In a preferred embodiment, the antibody is a immunoglobulin
molecule (e.g., an antibody, diabody, fusion protein, ezc.) that comprises one,
two or three light chain CDRs and one, two or three heavy chain CDRs
(most preferably three light chain CDRs and three heavy chain CDRs),
wherein the light chain CDRs include:

(1) the light chain CDR1 of anti-human B7-HS antibodies
2D3/18C3;

(2) a light chain CDR2 of anti-human B7-HS antibody 2D3 or
anti-human B7-HS5 antibody 18C3 or a consensus sequence of
the CDR2s of such antibodies; and

3) the light chain CDR3 of anti-human B7-HS antibodies
2D3/18C3;

[00125] In an alternative preferred embodiment, the immunoglobulin
molecule comprises one, two or three light chain CDRs and one, two or three
heavy chain CDRs (most preferably three light chain CDRs and three heavy
chain CDRs), wherein the heavy chain CDRs include:
(1) the heavy chain CDRI of anti-human B7-HS antibodies
2D3/18C3;
(2) the heavy chain CDR2 of anti-human B7-HS antibodies
2D3/18C3; and
(2) the heavy chain CDR3 of anti-human B7-HS antibodies
2D3/18C3.

[00126] In a specific embodiment, an antibody or an antigen-binding
fragment thereof of the present invention will comprise one, two, three, four,
five, or more preferably, all 6 CDRs of the above-described preferred
antibodies and will exhibit the ability to bind to human B7-HS.

3) CD28H Fusion Proteins

[00127] It has been discovered that CD28H fusion proteins can be
antagonists of signal transduction between B7-HS and CD28H. Therefore,
CD28H fusion proteins and methods of use thereof to down-modulate the

immune system are also disclosed. Therefore, receptor fusion polypeptides
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typically block the ability of ligands to bind to transmembrane CD28H, and

induce or maintain B7-H5:CD28H mediated signal transduction.

[00128] CD28H fusion polypeptides disclosed herein have a first fusion
partner including all or a part of a CD28H polypeptide fused (i) directly to a
second polypeptide or, (ii) optionally, fused to a linker peptide sequence that
is fused to the second polypeptide. Such fusion proteins may form dimers or
multimers. The peptide/polypeptide linker domain can either be a separate
domain, or alternatively can be contained within one of the other domains
(CD28H polypeptide or second polypeptide) of the fusion protein. Similarly,
the domain that functions to dimerize or multimerize the fusion protein can
either be a separate domain, or alternatively can be contained within one of
the other domains (CD28H polypeptide, second polypeptide or
peptide/polypeptide linker domain) of the fusion protein. In one
embodiment, the dimerization/multimerization domain and the

peptide/polypeptide linker domain are the same.

[00129] Fusion proteins disclosed herein are of formula I: N-R;-R,-R;-C,
wherein “N” represents the N-terminus of the fusion protein, “C” represents
the C-terminus of the fusion protein. In the preferred embodiment, “R;” is a
CD28H polypeptide, “R,” is an optional peptide/polypeptide linker domain,
and “Rs” is a second polypeptide. Alternatively, R3 may be a CD28H
polypeptide and Ry may be a second polypeptide.

[00130] a. First Fusion Partner

[00131] The receptor fusion proteins can include a full-length CD28H
polypeptide, or can contain a fragment or variant of a full length a CD28H.
In preferred embodiment the first fusion partner is a soluble fragment of
CD28H, for example, part or all of the extracellular domain of CD28H, or a
variant thereof. Any mammalian sequence CD28H can be used. As an
example, human sequences, as well as known isoforms and variants thereof,
are provided in the sequences above. In some embodiments, other
mammalian sequences, such as mouse sequences, are known in the art and

can be used. Human CD28H polypeptides useful in the disclosed fusion
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proteins can have an amino acid sequence least 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95%, 99%, or 100% sequence identity to SEQ ID NO:7, or
preferably 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, or 100%
sequence identity to the extracellular domain of SEQ ID NO:7. Human
CD28H polypeptides useful in the disclosed fusion proteins can be encoded
by a nucleic acid sequence least 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 99%, or 100% sequence identity to SEQ ID NO:8, or preferably 60%,
65%, 70%, 75%, 80%, 85%, 90%, 95%, 99%, or 100% sequence identity to
the extracellular domain encoded by the nucleic acid sequence of SEQ ID

NO:8.
[00132] b. Second Fusion Partner

[00133] The CD28H polypeptide may be fused to a second polypeptide.
The presence of the second polypeptide can alter the solubility, stability,
affinity and/or valency of the fusion polypeptide. As used herein, “valency”
refers to the number of binding sites available per molecule. In one
embodiment the second polypeptide is a polypeptide from a different source

or different protein.

[00134] In one embodiment, the second polypeptide contains one or more
domains of an immunoglobulin heavy chain constant region, preferably
having an amino acid sequence corresponding to the hinge, Cy2 and Cy3
regions of a human immunoglobulin Cy1 chain or to the hinge, Cy2 and Cy3

regions of a murine immunoglobulin Cy2a chain.

[00135] In a preferred dimeric fusion protein, the dimer results from the
covalent bonding of Cys residue in the hinge region of two of the Ig heavy
chains that are the same Cys residues that are disulfide linked in dimerized

normal Ig heavy chains. Such proteins can be referred to as CD28H-Ig.

[00136] In one embodiment, the immunoglobulin constant domain may
contain one or more amino acid insertions, deletions or substitutions that
enhance binding to specific cell types, increase the bioavailablity, or increase

the stability of the CD28H polypeptides, fusion proteins, or fragments
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thereof. Suitable amino acid substitutions include conservative and non-

conservative substitutions, as described above.

[00137] In another embodiment the second polypeptide may have a
conjugation domain through which additional molecules can be bound to the
CD28H fusion proteins. In one such embodiment, the conjugated molecule is
capable of targeting the fusion protein to a particular organ or tissue. In
another such embodiment the conjugated molecule is another
immunomodulatory agent that can enhance or augment the effects of the
CD28H fusion protein. In another embodiment the conjugated molecule is

Polyethylene Glycol (PEG).

[00138] The Fc portion of the fusion protein may be varied by isotype or
subclass, may be a chimeric or hybrid, and/or may be modified, for example
to improve effector functions, control of half-life, tissue accessibility,
augment biophysical characteristics such as stability, and improve efficiency
of production (and less costly). Many modifications useful in construction of
disclosed fusion proteins and methods for making them are known in the art,
see for example Mueller, et al., Mol. Immun., 34(6):441-452 (1997), Swann,
et al., Cur. Opin. Immun., 20:493-499 (2008), and Presta, Cur. Opin. Immun.
20:460-470 (2008). In some embodiments the Fc region is the native IgGl,
IgG2, or IgG4 Fc region. In some embodiments the Fc region is a hybrid, for
example a chimeric consisting of IgG2/IgG4 Fc constant regions.
Medications to the Fc region include, but are not limited to, IgG4 modified
to prevent binding to Fc gamma receptors and complement, IgG1 modified
to improve binding to one or more Fc gamma receptors, IgG1 modified to
minimize effector function (amino acid changes), 1gGl with altered/no
glycan (typically by changing expression host), and IgG1 with altered pH-
dependent binding to FcRn. The Fc region may include the entire hinge

region, or less than the entire hinge region.

[00139] The therapeutic outcome in patients treated with rituximab (a
chimeric mouse/human IgG1 monoclonal antibody against CD20) for non-
Hodgkin’s lymphoma or Waldenstrom’s macroglobulinemia correlated with

the individual’s expression of allelic variants of Fcy receptors with distinct
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intrinsic affinities for the Fc domain of human IgG1. In particular, patients
with high affinity alleles of the low affinity activating Fc receptor CD16A
(FcyRIITA) showed higher response rates and, in the cases of non-Hodgkin’s
lymphoma, improved progression-free survival. In another embodiment, the
Fc domain may contain one or more amino acid insertions, deletions or
substitutions that reduce binding to the low affinity inhibitory Fc receptor
CD32B (FcyRIIB) and retain wild-type levels of binding to or enhance
binding to the low affinity activating Fc receptor CD16A (FcyRIITA).

[00140] Another embodiment includes 1gG2-4 hybrids and IgG4 mutants
that have reduce binding to FcR which increase their half life.
Representative 1G2-4 hybrids and IgG4 mutants are described in Angal, S. et
al.,, Molecular Immunology, 30(1):105-108 (1993); Mueller, J. et al.,
Molecular Immonology, 34(6). 441-452 (1997); and U.S. Patent No.
6,982,323 to Wang et al. In some embodiments the IgG1l and/or 1gG2
domain is deleted for example, Angal et al. describe IgG1 and IgG2 having

serine 241 replaced with a proline.

[00141] In a preferred embodiment, the Fc domain contains amino acid
insertions, deletions or substitutions that enhance binding to CDI6A. A
large number of substitutions in the Fc domain of human IgG1 that increase
binding to CD16A and reduce binding to CD32B are known in the art and
are described in Stavenhagen, et al.,, Cancer Res., 57(18):8882-90 (2007).
Exemplary variants of human IgGl Fc domains with reduced binding to
CD32B and/or increased binding to CD16A contain F243L, R929P, Y300L,
V3051 or P296L substitutions. These amino acid substitutions may be
present in a human IgGl Fc domain in any combination. In one
embodiment, the human IgG1 Fc domain variant contains a F243L, R929P
and Y300L substitution. In another embodiment, the human IgGl Fc
domain variant contains a F243L, R929P, Y300L, V3051 and P296L
substitution. In another embodiment, the human IgGl Fc domain variant

contains an N297Q substitution, as this mutation abolishes FcR binding.
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[00142]
c. Peptide or polypeptide linker domain

[00143] The disclosed CD28H fusion proteins optionally contain a peptide
or polypeptide linker domain that separates the CD28H polypeptide from the
second polypeptide.

[00144] 1. Hinge region of antibodies

[00145] In one embodiment, the linker domain contains the hinge region of
an immunoglobulin. In a preferred embodiment, the hinge region is derived
from a human immunoglobulin. Suitable human immunoglobulins that the
hinge can be derived from include IgG, IgD and IgA. In a preferred
embodiment, the hinge region is derived from human IgG. Amino acid
sequences of immunoglobulin hinge regions and other domains are well

known in the art.
[00146] 2. Other peptide/polypeptide linker domains

[00147] Other suitable peptide/polypeptide linker domains include naturally
occurring or non-naturally occurring peptides or polypeptides. Peptide linker
sequences are at least 2 amino acids in length. Preferably the peptide or
polypeptide domains are flexible peptides or polypeptides. A “flexible
linker” herein refers to a peptide or polypeptide containing two or more
amino acid residues joined by peptide bond(s) that provides increased
rotational freedom for two polypeptides linked thereby than the two linked
polypeptides would have in the absence of the flexible linker. Such
rotational freedom allows two or more antigen binding sites joined by the
flexible linker to each access target antigen(s) more efficiently. Exemplary
flexible peptides/polypeptides include, but are not limited to, the amino acid
sequences Gly-Ser, Gly-Ser-Gly-Ser (SEQ ID NO:16), Ala-Ser, Gly-Gly-
Gly-Ser (SEQ ID NO:17), (Glys-Ser); (SEQ ID NO:18) and (Gly,-Ser),y
(SEQ ID NO:19). Additional flexible peptide/polypeptide sequences are

well known in the art.
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[00148] In one embodiment, the first fusion partner is a fragment of CD28H.
In a preferred embodiment, the fusion protein includes the extracellular
domain of CD28H, or a fragment thereof, fused to an Ig Fc region.
Recombinant CD28H-Ig fusion proteins can be prepared by fusing the
coding region of the extracellular domain of a neuropilin or a plexin or a
fragment thereof to the Fc region of human IgG1 or mouse 1gG2a, or other
suitable Ig domain, as described previously (Chapoval, et al., Methods Mol.
Med., 45:247-255 (2000)).

d. Exemplary fusion protein

The amino acid sequence of a representative human CD28H-Ig fusion
protein is (SEQ ID NO:20), a CD28H-hIgG4 (CD28H ECD aa23-140, light
chain kappa signal peptide: CD28H sequences are shown in boldface;
mutated human IgG4 Fc sequences are shown underlined, with Serine 228 to

Proline mutation double underline):

LSVQQOGPNLLQVRQGSQATLVCQVDQATAWERLRVKWTKDGAILCQPYITNGSLSLGVCGPQ
GRLSWQAPSHLTLQLDPVSLNHSGAYVCWAAVEIPELEEAEGNITRLFVDPDDPTQE S KYGP
PCPFCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHN

AKTKPREEQFNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGOQPREPQV

YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSRL

TVDKSRWQEGNVESCSVMHEALHNHYTQKSLSLSPGK

The fusion protein may additionally comprise an N-terminal leader sequence

(light chain kappa leader sequence) (such residues 1-20 of SEQ ID NO:21),
MSVPTQVLGLLLLWLTDARC

or a naturally occurring CD28H leader sequence such as (SEQ ID NO:22):
MGSPGMVLGLLVQIWALQEASS

Although the CD28H sequences are shown fused to a human IgG4 region, in
accordance with the present invention, such sequences can alternatively be
fused to any Ig isotype, or indeed to any other protein.

A DNA sequence encoding human CD28H-Ig of SEQ ID NO:20 including
the signal sequence of SEQ ID NO:21 is (SEQ ID NO:23):
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ATGTCCGTGCCCACCCAGGTGCTGGGATTGCTGCTGCTGTGGCTGACCGACGCCAGATGCCT
GTCTGTGCAGCAGGGCCCTAACCTGCTGCAAGTGCGGCAGGGCTCTCAGGCTACACTCGTGT
GTCAGGTGGACCAGGCCACCGCCTGGGAGAGACTGAGAGTGAAGTGGACCAAGGACGGCGCC
ATCCTGTGCCAGCCCTACATCACCAACGGCTCCCTGTCCCTGGGCGTGTGTGGACCTCAGGG
CAGACTGTCTTGGCAGGCCCCTTCTCACCTGACCCTGCAGCTGGACCCTGTGTCCCTGAATC
ACTCCGGCGCCTACGTGTGTTGGGCCGCTGTGGAAATCCCCGAGCTGGAAGAGGCCGAGGGC
AACATCACCCGGCTGTTCGTGGACCCTGACGACCCTACCCAGGAATCTAAGTACGGCCCTCC
CTGCCCTCCTTGCCCAGCCCCTGAATTTCTGGGCGGACCCTCCGTGTTCCTGTTCCCCCCAA
AGCCCAAGGACACCCTGATGATCTCCCGGACCCCCGAAGTGACCTGCGTGGTGGTGGATGTG
TCCCAGGAAGATCCCGAGGTGCAGTTCAATTGGTACGTGGACGGCGTGGAAGTGCACAACGC
CAAGACCAAGCCCAGAGAGGAACAGTTCAACTCCACCTACCGGGTGGTGTCCGTGCTGACCG
TGCTGCACCAGGATTGGCTGAACGGCAAAGAGTACAAGTGCAAGGTGTCCAACAAGGGCCTG
CCCAGCTCCATCGAAAAGACCATCTCCAAGGCCAAGGGCCAGCCCCGGGAACCCCAGGTGTA
CACACTGCCTCCAAGCCAGGAAGAGATGACCAAGAACCAGGTGTCACTGACCTGTCTCGTGA
AGGGCTTCTACCCCTCCGATATCGCCGTGGAATGGGAGTCCAACGGCCAGCCTGAGAACAAC
TACAAGACCACCCCCCCTGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTCCCGCCTGAC
CGTGGACAAGTCCAGATGGCAGGAAGGCAACGTGTTCTCCTGCTCCGTGATGCACGAGGCCC
TGCACAACCACTACACCCAGAAGTCCCTGAGCCTGTCCCCCGGCAAGTGA

E. Therapeutic and Prophylactic Uses of the
Preferred Compositions of the Present
Invention

[00149] As used herein, the terms “treat,” “treating,” “treatment” and
“therapeutic use” refer to the elimination, reduction or amelioration of one
or more symptoms of a disease or disorder that would benefit from an
increased or decrecased immune response. As used herein, a
“therapeutically effective amount” refers to that amount of a therapeutic
agent sufficient to mediate an altered immune response, and more preferably,
a clinically relevant altered immune response, sufficient to mediate a
reduction or amelioration of a symptom of a disease or condition. An effect
is clinically relevant if its magnitude is sufficient to impact the health or
prognosis of a recipient subject. A therapeutically effective amount may
refer to the amount of therapeutic agent sufficient to reduce or minimize
disease progression, e.g., delay or minimize an autoimmune response or an
inflammatory response or a transplant rejection. A therapeutically effective
amount may also refer to the amount of the therapeutic agent that provides a
therapeutic benefit in the treatment or management of a disease. Further, a

therapeutically effective amount with respect to a therapeutic agent, B7-HS
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antibody or B7-HS fusion protein or CD28H fusion protein, means that
amount of therapeutic agent alone, or in combination with other therapies,
that provides a therapeutic benefit in the treatment or management of a
disease, e.g., sufficient to enhance the therapeutic efficacy of a therapeutic

antibody sufficient to treat or manage a disease.

[00150] As used herein, the term “prophylactic agent” refers to an agent
that can be used in the prevention of a disorder or disease prior to the
detection of any symptoms of such disorder or disease. A “prophylactically
effective” amount is the amount of prophylactic agent sufficient to mediate
such protection. A prophylactically effective amount may also refer to the
amount of the prophylactic agent that provides a prophylactic benefit in the
prevention of disease. Further, a prophylactically effective amount with
respect to a prophylactic agent means that amount of prophylactic agent
alone, or in combination with other agents, that provides a prophylactic

benefit in the prevention of disease.

[00151] The dosage amounts and frequencies of administration provided
herein are encompassed by the terms therapeutically effective and
prophylactically effective. The dosage and frequency further will typically
vary according to factors specific for each patient depending on the specific
therapeutic or prophylactic agents administered, the severity and type of
cancer, the route of administration, as well as age, body weight, response,
and the past medical history of the patient. Suitable regimens can be selected
by one skilled in the art by considering such factors and by following, for
example, dosages reported in the literature and recommended in the

Physician’s Desk Reference (56" Ed., 2002).

[00152] The present invention relates to molecules, such as anti-B7-HS
antibodies (and fragments of such antibodies that bind to B7-HS) or CD28H
Ig that, by binding to B7-HS antagonize (i.e., attenuate or impair) B7-HS
function and/or binding to CD28H and thus attenuate or impair T cell
proliferation and/or cytokine production. The administration of such

molecules to a subject down-modulates the immune system of the subject.
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[00153] Such down-modulation of the immune system is desirable in the
treatment of inflammatory and auto-immune diseases and transplant
rejection. Examples of autoimmune disorders that may be treated by
administering the antibodies of the present invention include, but are not
limited to, alopecia areata, ankylosing spondylitis, antiphospholipid
syndrome, autoimmune Addison’s disease, autoimmune diseases of the
adrenal gland, autoimmune hemolytic anemia, autoimmune hepatitis,
autoimmune oophoritis and orchitis, autoimmune thrombocytopenia,
Behcet’s disease, bullous pemphigoid, cardiomyopathy, celiac sprue-
dermatitis, chronic fatigue immune dysfunction syndrome (CFIDS), chronic
inflammatory demyelinating polyneuropathy, Churg-Strauss syndrome,
cicatrical pemphigoid, CREST syndrome, cold agglutinin disease, Crohn’s
disease, discoid lupus, essential mixed cryoglobulinemia, fibromyalgia-
fibromyositis, glomerulonephritis, Graves’ discase, Guillain-Barre,
Hashimoto’s  thyroiditis, idiopathic pulmonary fibrosis, idiopathic
thrombocytopenia purpura (ITP), IgA neuropathy, juvenile arthritis, lichen
planus, lupus erthematosus, M¢énicre’s disease, mixed connective tissue
disease, multiple sclerosis, Neuromyelitis optica (NMO), type 1 or immune-
mediated diabetes mellitus, myasthenia gravis, pemphigus vulgaris,
pernicious anemia, polyarteritis nodosa, polychrondritis, polyglandular
syndromes, polymyalgia rheumatica, polymyositis and dermatomyositis,
primary agammaglobulinemia, primary biliary cirrhosis, psoriasis, psoriatic
arthritis, Raynauld’s phenomenon, Reiter’s syndrome, Rheumatoid arthritis,
sarcoidosis, scleroderma, Sjogren’s syndrome, stiff-man syndrome, systemic
lupus erythematosus, lupus erythematosus, takayasu arteritis, temporal
arteristis/ giant cell arteritis, ulcerative colitis, uveitis, vasculitides such as

dermatitis herpetiformis vasculitis, vitiligo, and Wegener’s granulomatosis.

[00154] Examples of inflammatory diseases which can be prevented, treated
or managed with the disclosed anti-B7-HS antibodies and antigen binding
fragments and CD28H fusion proteins, particularly CD28H-Ig fusion
proteins, thereof include, but are not limited to, asthma, encephilitis,
inflammatory bowel disease, chronic obstructive pulmonary disease (COPD),

allergic disorders, septic shock, pulmonary fibrosis, undifferentiated
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spondyloarthropathy, undifferentiated arthropathy, arthritis, inflammatory
osteolysis, and chronic inflammation resulting from chronic viral or bacterial

infections.

[00155] The anti-B7-HS5 antibodies can be employed to produce anti-
idiotypic peptides or antibodies (Wallmann, J. er al. (2010) “Anti-Ids in
Allergy: Timeliness of a Classic Concept,” World Allergy Organiz. J.
3(6):195-201; Nardi, M. et al. (2000) “Antiidiotype Antibody Against
Platelet Anti-Gplila Contributes To The Regulation Of Thrombocytopenia In
HIV-1-ITP Patients,” J. Exp. Med. 191(12):2093-2100) or mimetics (Zang,
Y.C. et al. (2003) “Human Anti-Idiotypic T Cells Induced By TCR Peptides
Corresponding To A Common CDR3 Sequence Motif In Myelin Basic
Protein-Reactive T Cells,” Int. Immunol. 15(9):1073-1080; Loiarro, M. et al.
(Epub 2010 Apr 8) “Targeting TLR/IL-1R Signalling In Human Diseases,”
Mediators Inflamm. 2010:674363) of B7-H5. Such molecules serve as
surrogates for B7-HS, and thus their administration to a subject down-
modulates the immune system of such subject by engaging the CD28H
counter-receptor and preventing it from binding to endogenous B7-HS
receptor. Such molecules have utility in the treatment of graft vs. host

disecase, inflammatory, and auto-immune discases.

[00156] Thus, the antibodies and antigen-binding fragments and fusion
proteins of the present invention have utility in the treatment of graft vs. host

disease, inflammatory and auto-immune diseases.

[00157] Similarly, agonist antibodies that enhance binding between such
antibodies and such receptor/ligand, and other receptor agonists such a B7-
HS5 fusion proteins have utility as agonists of B7-HS signaling, and therefore
have utility in the treatment of cancer and infectious disease. Accordingly,
the present invention also relates to CD28H agonist molecules, such as B7-
HS5-Ig fusion proteins that, by binding to CD28H agonize CD28H function
(i.e. signal transduction) and/or binding to B7-HS5 and thus augment or
stimulate T cell proliferation and/or cytokine production. The administration
of such molecules to a subject up-modulates the immune system of the

subject and can be used to treat subjects with cancer or an infectious disease.
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As the B7-HS pathway is involved in T cell activation, such molecules are

particularly useful in combination with vaccines.

[00158] The CD28H agonists provided herein are gencrally useful in vivo
and ex vivo as immune response-stimulating therapeutics. For example, the
CD28H agonists are useful for stimulating or enhancing an immune response
in host for treating cancer by administering to subject an amount of CD28H
agonists. The types of cancer that may be treated with the provided
compositions and methods include, but are not limited to, the following:
bladder, brain, breast, cervical, colo-rectal, esophageal, kidney, liver, lung,
nasopharangeal, pancreatic, prostate, skin, stomach, uterine, ovarian,

testicular and hematologic.

[00159] Malignant tumors which may be treated are classified herein
according to the embryonic origin of the tissue from which the tumor is
derived. Carcinomas are tumors arising from endodermal or ectodermal
tissues such as skin or the epithelial lining of internal organs and glands.
Sarcomas, which arise less frequently, are derived from mesodermal
connective tissues such as bone, fat, and cartilage. The leukemias and
lymphomas are malignant tumors of hematopoietic cells of the bone marrow.
Leukemias proliferate as single cells, whereas lymphomas tend to grow as
tumor masses. Malignant tumors may show up at numerous organs or

tissues of the body to establish a cancer.

[00160] The CD28H agonists can be administered for the treatment of local
or systemic viral infections, including, but not limited to, immunodeficiency
(e.g., HIV), papilloma (e.g., HPV), herpes (e.g., HSV), encephalitis,
influenza (e.g., human influenza virus A), and common cold (e.g., human
rhinovirus) viral infections. For example, pharmaceutical formulations
including the CD28H agonist compositions can be administered topically to
treat viral skin diseases such as herpes lesions or shingles, or genital warts.
Pharmaceutical formulations of CD28H agonist compositions can also be
administered to treat systemic viral diseases, including, but not limited to,

AIDS, influenza, the common cold, or encephalitis.
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[00161] Representative infections that can be treated, include but are not
limited to infections cause by microoganisms including, but not limited to,
Actinomyces, Anabaena, Bacillus, Bacteroides, Bdellovibrio, Bordetella,
Borrelia,  Campylobacter,  Caulobacter,  Chlamydia, = Chlorobium,
Chromatium, Clostridium, Corynebacterium, Cytophaga, Deinococcus,
Escherichia, Francisella, Halobacterium, Heliobacter, Haemophilus,
Hemophilus influenza type B (HIB), Histoplasma, Hyphomicrobium,
Legionella, Leishmania, Leptspirosis, Listeria, Meningococcus A, B and C,
Methanobacterium, Micrococcus, Myobacterium, Mycoplasma, Myxococcus,
Neisseria, Nitrobacter, Oscillatoria, Prochloron, Proteus, Pseudomonas,
Phodospirillum, Rickettsia, Salmonella, Shigella, Spirillum, Spirochaeta,
Staphylococcus, Streptococcus, Streptomyces, Sulfolobus, Thermoplasma,
Thiobacillus, and Treponema, Vibrio, Yersinia, Cryptococcus neoformans,
Histoplasma capsulatum, Candida albicans, Candida tropicalis, Nocardia
asteroides, Rickettsia ricketsii, Rickettsia typhi, Mycoplasma pneumoniae,
Chlamydial psittaci, Chlamydial trachomatis, Plasmodium falciparum,
Plasmodium  vivax, Trypanosoma brucei, Entamoeba  histolytica,

Toxoplasma gondii, Trichomonas vaginalis and Schistosoma mansoni.

[00162] The disclosed CD28H agonists or nucleic acids encoding the same
may be administered alone or in combination with any other suitable
treatment. In one embodiment the CD28H agonists can be administered in
conjunction with, or as a component of, a vaccine composition. Suitable
components of vaccine compositions antigens and/or adjuvants. The
disclosed CD28H agonists can be administered prior to, concurrently with, or
after the administration of a vaccine. In one embodiment the CD28H agonist

composition is administered at the same time as administration of a vaccine.

[00163] The disclosed CD28H agonist compositions may be administered in
conjunction with prophylactic vaccines, or therapeutic vaccines, which can
be used to initiate or enhance a subject’s immune response to a pre-existing

antigen, such as a tumor antigen in a subject with cancer.

[00164] The desired outcome of a prophylactic, therapeutic or de-sensitized

immune response may vary according to the disease, according to principles
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well known in the art. Similarly, immune responses against cancer, allergens
or infectious agents may completely treat a disease, may alleviate symptoms,
or may be one facet in an overall therapeutic intervention against a disease.
For example, the stimulation of an immune response against a cancer may be
coupled with surgical, chemotherapeutic, radiologic, hormonal and other

immunologic approaches in order to affect treatment.

F. Methods of Administration

[00165] Various delivery systems are known and can be used to administer
the therapeutic or prophylactic compositions, e.g., encapsulation in
liposomes, microparticles, microcapsules, recombinant cells capable of
expressing the antibody or fusion protein, receptor-mediated endocytosis
(see, e.g., Wu and Wu, 1987, J. Biol. Chem. 262:4429-4432), construction of

a nucleic acid as part of a retroviral or other vector, etc.

[00166] Methods of administering antibodies and fusion proteins include,
but are not limited to, parenteral administration (e.g., intradermal,
intramuscular, intraperitoneal, intravenous and subcutancous), epidural, and
mucosal (e.g., intranasal and oral routes). In a specific embodiment, the
antibodies or fusion proteins are administered intramuscularly, intravenously,
or subcutaneously. The compositions may be administered by any
convenient route, for example, by infusion or bolus injection, by absorption
through epithelial or mucocutaneous linings (e.g., oral mucosa, rectal and
intestinal mucosa, efc.) and may be administered together with other
biologically active agents. Administration can be systemic or local. In
addition, pulmonary administration can also be employed, e.g., by use of an
inhaler or nebulizer, and formulation with an aerosolizing agent. See, e.g.,
U.S. Patent Nos. 6,019,968; 5,985, 20; 5,985,309; 5,934,272; 5,874,064;
5,855,913; 5,290,540; and 4,880,078; and PCT Publication Nos. WO
92/19244; WO 97/32572; WO 97/44013; WO 98/31346; and WO 99/66903.
In a specific embodiment, it may be desirable to administer the
pharmaceutical compositions locally to the area in need of treatment; this
may be achieved by, for example, and not by way of limitation, local

infusion, by injection, or by means of an implant, said implant being of a
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porous, non-porous, or gelatinous material, including membranes, such as
sialastic membranes, or fibers. Preferably, when administering an antibody
or fusion protein, care must be taken to use materials to which the antibody

or the fusion protein does not absorb.

[00167] In some embodiments, the antibodies or fusions proteins are
formulated in liposomes for targeted delivery of the antibodies or fusion
proteins.  Liposomes are vesicles comprised of concentrically ordered
phopsholipid bilayers which encapsulate an aqueous phase. Liposomes
typically comprise various types of lipids, phospholipids, and/or surfactants.
The components of liposomes are arranged in a bilayer configuration, similar
to the lipid arrangement of biological membranes. Liposomes are
particularly preferred delivery vehicles due, in part, to their biocompatibility,
low immunogenicity, and low toxicity. Methods for preparation of
liposomes are known in the art and are encompassed within the invention,
see, e.g., Epstein et al., 1985, Proc. Natl. Acad. Sci. USA, 82: 3688; Hwang
et al., 1980 Proc. Natl. Acad. Sci. USA, 77: 4030-4; U.S. Patent Nos.
4,485,045 and 4,544,545.

[00168] Methods of preparing liposomes with a prolonged serum half-life,
i.e., enhanced circulation time, such as those disclosed in U.S. Patent No.
5,013,556 can be used to make liposomes-antibody compositions. Preferred
liposomes are not rapidly cleared from circulation, i.e., are not taken up into
the mononuclear phagocyte system (MPS). The invention encompasses
sterically stabilized liposomes which are prepared using common methods
known to one skilled in the art. Although not intending to be bound by a
particular mechanism of action, sterically stabilized liposomes contain lipid
components with bulky and highly flexible hydrophilic moieties, which
reduces the unwanted reaction of liposomes with serum proteins, reduces
oposonization with serum components and reduces recognition by MPS.
Sterically stabilized liposomes are preferably prepared using polyethylene
glycol. For preparation of liposomes and sterically stabilized liposome, see,
e.g., Bendas et al., 2001 BioDrugs, 15(4): 215-224; Allen et al., 1987 FEBS
Lett. 223: 42-6; Klibanov et al., 1990 FEBS Lett., 268: 235-7; Blum et al.,
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1990, Biochim. Biophys. Acta., 1029: 91-7; Torchilin et al, 1996, J.
Liposome Res. 6: 99-116; Litzinger et al., 1994, Biochim. Biophys. Acta,
1190: 99-107; Maruyama et al., 1991, Chem. Pharm. Bull., 39: 1620-2;
Klibanov et al., 1991, Biochim Biophys Acta, 1062; 142-8; Allen et al., 1994,
Adv. Drug Deliv. Rev, 13: 285-309. The invention also encompasses
liposomes that are adapted for specific organ targeting, see, e.g., U.S. Patent
No. 4,544,545, or specific cell targeting, see, e.g., U.S. Patent Application
Publication No. 2005/0074403. Particularly useful liposomes for use in the
disclosed compositions and methods can be generated by reverse phase
evaporation  method with a  lipid composition  comprising
phosphatidylcholine, cholesterol, and PEG derivatized
phosphatidylethanolamine (PEG-PE). Liposomes are extruded through
filters of defined pore size to yield liposomes with the desired diameter. In
some embodiments, a fragment of an antibody, e.g., F(ab’), may be
conjugated to the liposomes using previously described methods, see, e.g.,
Martin et al., 1982, J. Biol. Chem. 257: 286-288.

[00169] The B7-HS antibodies, or B7-HS or CD28H fusion proteins may
also be formulated as immunoliposomes. Immunoliposomes refer to a
liposomal composition, wherein an antibody or a fragment thereof is linked,
covalently or non-covalently to the liposomal surface. The chemistry of
linking an antibody to the liposomal surface is known in the art and
encompassed within the invention, see, e.g., U.S. Patent No. 6,787,153;
Allen et al, 1995, Stealth Liposomes, Boca Rotan: CRC Press, 233-44;
Hansen et al, 1995, Biochim. Biophys. Acta, 1239: 133-144. In most
preferred embodiments, immunoliposomes for use in the disclosed methods
and compositions are further sterically stabilized. Preferably, the antibodies
or fusion proteins are linked covalently or non-covalently to a hydrophobic
anchor, which is stably rooted in the lipid bilayer of the liposome. Examples
of hydrophobic anchors include, but are not limited to, phospholipids, e.g.,
phosoatidylethanolamine (PE), phospahtidylinositol (PI). To achieve a
covalent linkage between an antibody and a hydrophobic anchor, any of the
known biochemical strategies in the art may be used, see, e.g., J. Thomas

August, ed., 1997, Gene Therapy: Advances in Pharmacology, Volume 40,
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Academic Press, San Diego, CA, p. 399-435. For example, a functional
group on an antibody molecule may react with an active group on a liposome
associated hydrophobic anchor, e.g., an amino group of a lysine side chain
on an antibody may be coupled to liposome associated N-glutaryl-
phosphatidylethanolamine activated with water-soluble carbodiimide; or a
thiol group of a reduced antibody can be coupled to liposomes via thiol
reactive anchors, such as pyridylthiopropionylphosphatidylethanolamine.
See, e.g., Dietrich et al., 1996, Biochemistry, 35: 1100-1105; Loughrey et al.,
1987, Biochim. Biophys. Acta, 901: 157-160; Martin et al., 1982, J. Biol
Chem. 257. 286-288; Martin et al., 1981, Biochemistry, 20. 4429-38.
Although not intending to be bound by a particular mechanism of action,
immunoliposomal formulations including an antibody or fusion protein are
particularly effective as therapeutic agents, since they deliver the antibody or
fusion protein to the cytoplasm of the target cell, i.e., the cell comprising the
receptor to which the antibody or fusion protein binds. The
immunoliposomes preferably have an increased half-life in blood,
specifically target cells, and can be internalized into the cytoplasm of the
target cells thereby avoiding loss of the therapeutic agent or degradation by

the endolysosomal pathway.

[00170] The immunoliposomal compositions include one or more vesicle
forming lipids, an antibody or a fragment or derivative thereof or a fusion
protein, and, optionally, a hydrophilic polymer. A vesicle forming lipid is
preferably a lipid with two hydrocarbon chains, such as acyl chains and a
polar head group. Examples of vesicle forming lipids include phospholipids,
e.g., phosphatidylcholine, phosphatidylethanolamine, phosphatidic acid,
phosphatidylinositol, sphingomyelin, and glycolipids, e.g., cerebrosides,
gangliosides. Additional lipids useful in the formulations are known to one
skilled in the art and encompassed within the invention. In some
embodiments, the immunoliposomal compositions further comprise a
hydrophilic polymer, e.g., polyethylene glycol, and ganglioside GM1, which
increases the serum half-life of the liposome. Methods of conjugating
hydrophilic polymers to liposomes are well known in the art and

encompassed within the invention. For a review of immunoliposomes and
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methods of preparing them, see, e.g., U.S. Patent Application Publication
No. 2003/0044407; PCT International Publication No. WO 97/38731,
Vingerhoeads er al., 1994, Immunomethods, 4. 259-72; Maruyama, 2000,
Biol. Pharm. Bull. 23(7): 791-799; Abra et al., 2002, Journal of Liposome
Research, 12(1&2): 1-3; Park, 2002, Bioscience Reports, 22(2). 267-281;
Bendas ef al., 2001 BioDrugs, 14(4): 215-224, J. Thomas August, ed., 1997,
Gene Therapy: Advances in Pharmacology, Volume 40, Academic Press,

San Diego, CA, p. 399-435.

[00171] The antibodies and fusion proteins can be packaged in a
hermetically sealed container, such as an ampoule or sachette, indicating the
quantity of antibody. In one embodiment, the antibodies are supplied as a
dry sterilized lyophilized powder or water free concentrate in a hermetically
sealed container and can be reconstituted, e.g., with water or saline to the
appropriate concentration for administration to a subject. Preferably, the
antibodies or fusion proteins are supplied as a dry sterile lyophilized powder
in a hermetically secaled container at a unit dosage of at least 5 mg, more
preferably at least 10 mg, at least 15 mg, at least 25 mg, at least 35 mg, at
least 45 mg, at least 50 mg, or at least 75 mg. The lyophilized antibodies or
fusion proteins should be stored at between 2 and 8°C in their original
container and the antibodies should be administered within 12 hours,
preferably within 6 hours, within 5 hours, within 3 hours, or within 1 hour
after being reconstituted. In an alternative embodiment, antibodies or fusion
proteins are supplied in liquid form in a hermetically sealed container
indicating the quantity and concentration of the antibody, fusion protein, or
conjugated molecule. Preferably, the liquid form of the antibodies or fusion
proteins are supplied in a hermetically sealed container at least 1 mg/ml,
more preferably at least 2.5 mg/ml, at least 5 mg/ml, at least 8 mg/ml, at least
10 mg/ml, at least 15 mg/kg, at least 25 mg/ml, at least 50 mg/ml, at least
100 mg/ml, at least 150 mg/ml, at least 200 mg/ml of the antibodies of fusion

proteins.

[00172] The precise dose to be employed in the formulation will also depend

on the route of administration, and the seriousness of the condition, and

66



WO 2014/190356 PCT/US2014/039621

should be decided according to the judgment of the practitioner and each
patient’s circumstances. Effective doses may be extrapolated from dose-
response curves derived from in vitro or animal model test systems. For
antibodies and fusion proteins, the dosage administered to a patient is
typically 0.0001 mg/kg to 100 mg/kg of the patient’s body weight.
Preferably, the dosage administered to a patient is between 0.0001 mg/kg and
20 mg/kg, 0.0001 mg/kg and 10 mg/kg, 0.0001 mg/kg and 5 mg/kg, 0.0001
and 2 mg/kg, 0.0001 and 1 mg/kg, 0.0001 mg/kg and 0.75 mg/kg, 0.0001
mg/kg and 0.5 mg/kg, 0.0001 mg/kg to 0.25 mg/kg, 0.0001 to 0.15 mg/kg,
0.0001 to 0.10 mg/kg, 0.001 to 0.5 mg/kg, 0.01 to 0.25 mg/kg or 0.01 to 0.10
mg/kg of the patient’s body weight. Generally, human antibodies have a
longer half-life within the human body than antibodies from other species
due to the immune response to the foreign polypeptides. Thus, lower
dosages of human antibodies and less frequent administration is often
possible. Further, the dosage and frequency of administration of antibodies
or fragments thereof, or fusion proteins may be reduced by enhancing uptake
and tissue penetration of the antibodies or fusion proteins by modifications

such as, for example, lipidation.

[00173] In yet another embodiment, the compositions can be delivered in a
controlled release or sustained release system. Any technique known to one
of skill in the art can be used to produce sustained release formulations
comprising one or more antibodies or fusion proteins. See, e.g., U.S. Patent
No. 4,526,938; PCT publication WO 91/05548; PCT publication
WO 96/20698; Ning et al., 1996, “Intratumoral Radioimmunotheraphy of a
Human Colon Cancer Xenograft Using a Sustained-Release Gel,”
Radiotherapy & Oncology 39:179-189, Song et al, 1995, “Antibody
Mediated Lung Targeting of Long-Circulating Emulsions,” PDA Journal of
Pharmaceutical Science & Technology 50:372-397; Cleek et al, 1997,
“Biodegradable Polymeric Carriers for a bFGF Antibody for Cardiovascular
Application,” Pro. Int’l. Symp. Control. Rel. Bioact. Mater. 24:853-854; and
Lam et al, 1997, “Microencapsulation of Recombinant Humanized
Monoclonal Antibody for Local Delivery,” Proc. Int’l. Symp. Control Rel.

Bioact. Mater. 24:759-760. In one embodiment, a pump may be used in a
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controlled release system (See Langer, supra; Sefton, 1987, CRC Crit. Ref-
Biomed. Eng. 14:20; Buchwald ez al., 1980, Surgery 88:507; and Saudek et
al., 1989, N. Engl. J. Med. 321:574). In another embodiment, polymeric
materials can be used to achieve controlled release of antibodies (see e.g.,
Medical Applications of Controlled Release, Langer and Wise (eds.), CRC
Pres., Boca Raton, Florida (1974); Controlled Drug Bioavailability, Drug
Product Design and Performance, Smolen and Ball (eds.), Wiley, New York
(1984); Ranger and Peppas, 1983, J., Macromol. Sci. Rev. Macromol. Chem.
23:61; See also Levy et al., 1985, Science 228:190; During et al., 1989, Ann.
Neurol. 25:351; Howard ef al., 1989, J. Neurosurg. 7 1:105); U.S. Patent No.
5,679,377; U.S. Patent No. 5,916,597; U.S. Patent No. 5,912,015; U.S.
Patent No. 5,989,463; U.S. Patent No. 5,128,326; PCT Publication No.
WO 99/15154; and PCT Publication No. WO 99/20253). Examples of
polymers used in sustained release formulations include, but are not limited
to, poly(2-hydroxy ethyl methacrylate), poly(methyl methacrylate),
poly(acrylic acid), poly(ethylene-co-vinyl acetate), poly(methacrylic acid),
polyglycolides (PLG), polyanhydrides, poly(N-vinyl pyrrolidone), poly(vinyl
alcohol), polyacrylamide, poly(ethylene glycol), polylactides (PLA),
poly(lactide-co-glycolides) (PLGA), and polyorthoesters. In yet another
embodiment, a controlled release system can be placed in proximity of the
therapeutic target (e.g., the lungs), thus requiring only a fraction of the
systemic dose (see, e.g., Goodson, in Medical Applications of Controlled
Release, supra, vol. 2, pp. 115-138 (1984)). In another embodiment,
polymeric compositions useful as controlled release implants are used
according to Dunn ez al. (See U.S. 5,945,155). This particular method is
based upon the therapeutic effect of the in situ controlled release of the
bioactive material from the polymer system. The implantation can generally
occur anywhere within the body of the patient in need of therapeutic
treatment. In another embodiment, a non-polymeric sustained delivery
system is used, whereby a non-polymeric implant in the body of the subject
is used as a drug delivery system. Upon implantation in the body, the
organic solvent of the implant will dissipate, disperse, or leach from the
composition into surrounding tissue fluid, and the non-polymeric material

will gradually coagulate or precipitate to form a solid, microporous matrix
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(See U.S. 5,888,533). Controlled release systems are discussed in the review
by Langer (1990, Science 249:1527-1533). Any technique known to one of
skill in the art can be used to produce sustained release formulations
comprising one or more therapeutic agents, i.e., B7-HS antibodies or CD28H
fusion proteins. See, e.g., U.S. Patent No. 4,526,938; International
Publication Nos. WO 91/05548 and WO 96/20698; Ning et al, 1996,
Radiotherapy & Oncology 39:179-189; Song et al., 1995, PDA Journal of
Pharmaceutical Science & Technology 50:372-397; Cleek et al., 1997, Pro.
Int’l. Symp. Control. Rel. Bioact. Mater. 24:853-854; and Lam et al., 1997,
Proc. Int’l. Symp. Control Rel. Bioact. Mater. 24:759-760.

[00174] In a specific embodiment wherein the therapeutic or prophylactic
composition is a nucleic acid encoding a B7-HS antibody or an antigen-
binding fragment thercof, or a nucleic acid encoding a CD28H fusion
protein, for example, CD28H-Ig fusion protein, the nucleic acid can be
administered in vivo to promote expression of its encoded antibody or fusion,
by constructing it as part of an appropriate nucleic acid expression vector and
administering it so that it becomes intracellular, e.g., by use of a retroviral
vector (See U.S. Patent No. 4,980,286), or by direct injection, or by use of
microparticle bombardment (e.g., a gene gun; Biolistic, Dupont), or coating
with lipids or cell-surface receptors or transfecting agents, or by
administering it in linkage to a homeobox-like peptide which is known to
enter the nucleus (See e.g., Joliot et al., 1991, Proc. Natl. Acad. Sci. USA
88:1864-1868), etc.  Alternatively, a nucleic acid can be introduced
intracellularly and incorporated within host cell DNA for expression by

homologous recombination.

[00175] Treatment of a subject with a therapeutically or prophylactically
effective amount of antibody or fusion protein can include a single treatment

or, preferably, can include a series of treatments.
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[00176]

G. Pharmaceutical Compositions

[00177] The compositions include bulk drug compositions useful in the
manufacture of pharmaceutical compositions (e.g., impure or non-sterile
compositions) and pharmaceutical compositions (i.e., compositions that are
suitable for administration to a subject or patient) which can be used in the
preparation of unit dosage forms.  Such compositions comprise a
prophylactically or therapeutically effective amount of a prophylactic and/or
therapeutic agent disclosed herein or a combination of those agents and a
pharmaceutically acceptable carrier. Preferably, the disclosed compositions
include a prophylactically or therapeutically effective amount of antibody or

fusion protein and a pharmaceutically acceptable carrier.

[00178] In a specific embodiment, the term “pharmaceutically acceptable”
means approved by a regulatory agency of the Federal or a state government
or listed in the U.S. Pharmacopeia or other generally recognized
pharmacopeia for use in animals, and more particularly in humans. The term
“carrier” refers to a diluent, adjuvant (e.g., Freund’s adjuvant (complete and
incomplete), excipient, or vehicle with which the therapeutic is administered.
Such pharmaceutical carriers can be sterile liquids, such as water and oils,
including those of petroleum, animal, vegetable or synthetic origin, such as
peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a
preferred carrier when the pharmaceutical composition is administered
intravenously. Saline solutions and aqueous dextrose and glycerol solutions
can also be employed as liquid carriers, particularly for injectable solutions.
Suitable pharmaceutical excipients include starch, glucose, lactose, sucrose,
gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol
monostearate, talc, sodium chloride, dried skim milk, glycerol, propylene,
glycol, water, ethanol and the like. The composition, if desired, can also
contain minor amounts of wetting or emulsifying agents, or pH buffering
agents. These compositions can take the form of solutions, suspensions,
emulsion, tablets, pills, capsules, powders, sustained-release formulations

and the like.
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[00179] Generally, the ingredients of compositions are supplied either
separately or mixed together in unit dosage form, for example, as a dry
lyophilized powder or water free concentrate in a hermetically sealed
container such as an ampoule or sachette indicating the quantity of active
agent. Where the composition is to be administered by infusion, it can be
dispensed with an infusion bottle containing sterile pharmaceutical grade
water or saline. Where the composition is administered by injection, an
ampoule of sterile water for injection or saline can be provided so that the

ingredients may be mixed prior to administration.

[00180] The compositions can be formulated as neutral or salt forms.
Pharmaceutically acceptable salts include, but are not limited to, those
formed with anions such as those derived from hydrochloric, phosphoric,
acctic, oxalic, tartaric acids, etc., and those formed with cations such as those
derived from sodium, potassium, ammonium, calcium, ferric hydroxides,

isopropylamine, triethylamine, 2-ethylamino ethanol, histidine, procaine, etc.

H. Kits

[00181] One embodiment provides a pharmaceutical pack or kit comprising
one or more containers filled with antibody or fusion protein. Additionally,
one or more other prophylactic or therapeutic agents useful for the treatment
of a disease can also be included in the pharmaceutical pack or kit. One
embodiment provides a pharmaceutical pack or kit including one or more
containers filled with one or more of the ingredients of the pharmaceutical
compositions. Optionally associated with such container(s) can be a notice
in the form prescribed by a governmental agency regulating the manufacture,
use or sale of pharmaceuticals or biological products, which notice reflects

approval by the agency of manufacture, use or sale for human administration.

[00182] The present invention provides kits that can be used in the above
methods. In one embodiment, a kit comprises one or more antibodies or
fusion proteins. In another embodiment, a kit further comprises one or more
other prophylactic or therapeutic agents useful for the treatment of cancer, in
one or more containers. In another embodiment, a kit further comprises one

or more cytotoxic antibodies that bind one or more cancer antigens
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associated with cancer. In certain embodiments, the other prophylactic or
therapeutic agent is a chemotherapeutic. In other embodiments, the

prophylactic or therapeutic agent is a biological or hormonal therapeutic.

L Diagnostic Methods

[00183] The B7-HS5 antibodies and their antigen-binding fragments can be
used for diagnostic purposes, such as to detect, diagnose, or monitor
diseases, disorders or infections associated with B7-HS expression. The
invention provides for the detection or diagnosis of a disease, disorder or
infection, particularly an autoimmune disease comprising: (a) assaying the
expression of B7-HS5 in cells or in a tissue sample of a subject using one or
more antibodies (or fragments thereof) that immunospecifically bind to such
antigens; and (b) comparing the level of the antigen with a control level, e.g.,
levels in normal tissue samples, whereby an increase or decrease in the
assayed level of antigen compared to the control level of the antigen is
indicative of the disease, disorder or infection. Such antibodies and
fragments are preferably employed in immunoassays, such as the enzyme
linked immunosorbent assay (ELISA), the radioimmunoassay (RIA) and

fluorescence-activated cell sorting (FACS).

[00184] One embodiment relates to the use of such antibodies and
fragments, and particularly such antibodies and fragments that bind to human
B7-HS, as reagents for IHC analysis in cells of an in vitro or in situ tissue
sample or in vivo. Thus, the antibodies and fragments of the present
invention have utility in the detection and diagnosis of a disease, disorder, or
infection in a human. In one embodiment, such diagnosis comprises: a)
administering to a subject (for example, parenterally, subcutaneously, or
intraperitoneally) an effective amount of a labeled antibody or antigen-
binding fragment that immunospecifically binds to B7-HS; b) waiting for a
time interval following the administration for permitting the labeled
molecule to preferentially concentrate at sites in the subject where B7-HS is
expressed (and for unbound labeled molecule to be cleared to background
level); ¢) determining background level; and d) detecting the labeled
antibody in the subject, such that detection of labeled antibody above the
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background level indicates that the subject has the disease, disorder, or
infection. In accordance with this embodiment, the antibody is labeled with
an imaging moiety which is detectable using an imaging system known to
one of skill in the art. Background level can be determined by various
methods including, comparing the amount of labeled molecule detected to a

standard value previously determined for a particular system.

[00185] Tt will be understood in the art that the size of the subject and the
imaging system used will determine the quantity of imaging moiety needed
to produce diagnostic images. /r vivo tumor imaging is described in S.W.
Burchiel et al., “Immunopharmacokinetics of Radiolabeled Antibodies and
Their Fragments,” (Chapter 13 in TUMOR IMAGING: THE RADIOCHEMICAL
DETECTION OF CANCER, S.W. Burchiel and B. A. Rhodes, eds., Masson
Publishing Inc. (1982).

[00186] Depending on several variables, including the type of label used and
the mode of administration, the time interval following the administration for
permitting the labeled molecule to preferentially concentrate at sites in the
subject and for unbound labeled molecule to be cleared to background level
is 6 to 48 hours or 6 to 24 hours or 6 to 12 hours. In another embodiment the

time interval following administration is 5 to 20 days or 5 to 10 days.

[00187] In one embodiment, monitoring of a disease, disorder or infection is
carried out by repeating the method for diagnosing the disease, disorder or
infection, for example, one month after initial diagnosis, six months after

initial diagnosis, one year after initial diagnosis, etc.

[00188] Presence of the labeled molecule can be detected in the subject
using methods known in the art for in vivo scanning. These methods depend
upon the type of label used. Skilled artisans will be able to determine the
appropriate method for detecting a particular label. Methods and devices
that may be used in the disclosed diagnostic methods include, but are not
limited to, computed tomography (CT), whole body scan such as position
emission tomography (PET), magnetic resonance imaging (MRI), and

sonography.
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[00189] In a specific embodiment, the molecule is labeled with a
radioisotope and is detected in the patient using a radiation responsive
surgical instrument (Thurston ef al., U.S. Patent No. 5,441,050). In another
embodiment, the molecule is labeled with a fluorescent compound and is
detected in the patient using a fluorescence responsive scanning instrument.
In another embodiment, the molecule is labeled with a positron emitting
metal and is detected in the patient using positron emission-tomography. In
yet another embodiment, the molecule is labeled with a paramagnetic label

and is detected in a patient using magnetic resonance imaging (MRI).

[00190] Having now generally described the invention, the same will be
more readily understood through reference to the following examples, which
are provided by way of illustration and are not intended to be limiting of the

present invention unless specified.

Example 1
Isolation and Characterization of Anti-Human B7-H5 Antibodies

[00191] Anti-human B7-H5 antibodies were obtained by immunizing
hamsters with B7-HS, and isolating hybridomas that express B7-HS-
immunoreactive antibodies. Antibody-producing clones 2D3 and 18C3 were
isolated. Figures 4A-4B show the ability of the antibodies produced by
clones 2D3 and 18C3to bind human B7-HS5 expressed by a CHO

transfectants.

[00192] The ability of the isolated antibodies to block B7-H5:CD28H
interaction was determined by incubating the human B7-HS5-expressing CHO
transfectants in the presence of such antibodies and increasing concentrations

of CD28H Ig (SEQ ID NO:20) and anti-human Ig PE.

[00193] In such an experiment, cells incubated in the presence of non-
blocking antibodies are capable of binding the CD28H Ig (seen as a second
migration peak) (Figures SA-5B). Antibodies 2D3 and 18C3 were found to
block the B7-HS5:CD28H interaction.

[00194] An anti-B7-HS antibody of the present invention (2D3) was tested
for its ability to block the B7-H5:CD28H interaction. A B7-HS5 Ig fusion
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was prepared and found to be capable of binding to CD28H and of thereby
stimulating a T cell response (Figure 6). The fusion protein is the

extracellular domain of B7-H5 (SEQ ID NO:26)

IFPLAFFIYVPMNEQIVIGRLDEDIILPSSFERGSEVVIHWKYQODSYKVHSYYKGSDHLESQ
DPRYANRTSLEYNEIQNGNASLEFFRRVSLLDEGIYTCYVGTAIQVITNKVVLKVGVFLTPVM
KYEKRNTNSFLICSVLSVYPRPIITWKMDNTPISENNMEETGSLDSEFSINSPLNITGSNSSY
ECTIENSLLKOQTWTGRWTMKDGLHKMQOSEHVSLSCQOPVNDYFSPNODFKVTWSRMKSGTE SV
LAYYLSSSONTIINESREFSWNKELINQSDESMNLMDLNLSDSGEYLCNISSDEYTLLTIHTV
HVEPSQET

fused to a murine IgG2a sequence.

An IgG2a sequence can be (SEQ ID NO:27)
EPRGPTIKPCPPCKCPAPNLLGGPSVF IFPPKIKDVLMISLSPIVICVVY
DVSEDDPDVQISWFVNNVEVHTAQTQTHREDYNSTLRVVSALPIQHQDWM
SGKEFKCKVNNKDLPAPIERTISKPKGSVRAPQVYVLPPPEEEMTKKQVT
LTCMVTDFMPEDIYVEWTNNGKTELNYKNTEPVLDSDGS YFMYSKLRVEK
KNWVERNS YSCSVVHEGLHNHHTTKSFSRTPGK

[00195] mlIgG2a does not require the S->P modification (discussed in more
detail below and as shown in SEQ ID NO:20) to stabilize the Fab arm or
deletion of the C-terminal Lys. Fusion proteins can also be made with other
Ig sequences, for example, human IgG4. For human IgG4 it can be preferred
to include the S->P modification and/or deletion of the final Lys residue, as

illustrated in the exemplary hIgG4 proteins discussed above.

[00196] The fusion protein was expressed from a vector encoding the CD33

signal peptide (not the native signal peptide).

[00197] Figure 7 shows the ability of the B7-HS5 Ig to induce the expression
of cytokines (IL-2, IFN-y and IL-10), thereby confirming the ability of the
molecule to stimulate the immune system. The provision of the anti-B7-HS5
antibody 2D3 inhibited such stimulation (Figure 8). The antibody was also
found to be capable of inhibiting an allogeneic T cell response (Figure 9).
These results indicate that those antibodies of the present invention that are
capable of binding to B7-HS so as to block the capacity of B7-HS to interact
with its CD28H counter-receptor are capable of mediating a physiological

reduction in immune system activation.
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Example 2
Anti-Human B7-H5 Antibodies Reduce the Percentage of Activated T
Cells in vivo

[00198] In order to investigate the in vivo effect of the anti-human B7-H5
antibodies, 20 million peripheral blood mononuclear cells (PBMCs) were
injected into the peritoneal cavity of NOD scid IL2 receptor gamma chain
knockout (NSG) mice (see, e.g., loms, E. et al. (Epub 2012 Oct 31) “A New
Mouse Model For The Study Of Human Breast Cancer Metastasis,” PLoS
One 7(10):¢47995; Misharin, A.V. et al. (2012) “Development Of A New
Humanized Mouse Model To Study Acute Inflammatory Arthritis,” J. Transl.
Med. 10:190; Waldron-Lynch, F. et al. (Epub 2012 Aug 17) “Analysis Of
Human Biologics With A Mouse Skin Transplant Model In Humanized
Mice,” Amer. J. Transplant. 12(10):2652-2662; Volk, A. et al. (2012)
“Comparison Of Three Humanized Mouse Models For Adoptive T Cell
Transfer,” J. Gene Med. 14(8):540-548; Racki, W.J. er al. (2010) “NOD-scid
I 2rgamma(null) Mouse Model Of Human Skin Transplantation And
Allograft Rejection,” Transplantation 89(5):527-536). Phosphate buffered
saline (PBS) or anti-human B7-HS5 antibody (2D3) was injected into the tail
vein of the animals and the percentage of CD28H" cells among CD45RO"

cells was determined.

[00199] As shown in Figure 10A and Figure 10B, the percentage of
CD28H" cells among activated (CD45RO") human T cells in the spleen
(Figure 10A) and peripheral blood (Figure 10B) was reduced upon
treatment with the anti-human B7-HS5 antibody. Treatment with B7-HS
antibodies thus reduces the percentage of activated T cells in vivo. In
contrast, such treatment had only a limited effect on naive (CD45RO") T cell
populations (Figure 11A and Figure 11B).

Example 3
Recombinant Anti-Human B7-HS Antibodies Retain Antigen Specificity

[00200] 1gG4 antibodies have unique structural and functional properties
and undergo “half-antibody exchange” in vivo, resulting in recombined
antibodies composed of two different binding specificities (Nirula, A. et al.

(2011) “What Is Igg4? A Review Of The Biology Of A Unique
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Immunoglobulin ~ Subtype,” Curr. Opin. Rheumatol. 23(1):119-124;
Aalberse, R.C. et al. (2009) “Immunoglobulin G4: An Odd Antibody,” Clin.
Exp. Allergy 39(4):469-477). Ser228 is mutated to Pro to stabilize the arm.
A chimeric hIgG4P does not do “half-antibody exchange”.

[00201] The human B7-H5-binding antibodies of the present invention
(antibodies 2D3 and 18C3) were recombinantly converted to a human 1gG4P
isotype from their native hamster isotype. CHO transfectants that express
human B7-HS were then incubated in the presence of the recombinant
antibodies. As shown in Figures 12A-C, both human IgG4P derivative
antibodies were found to retain their immunospecific binding ability toward
human B7-HS and blocking capability disrupting the B7-H5-CD28H
interaction (Figure 13, Panels A-C). Figures 14A-14B show that antibodies
2D3 and 18C3 recognize the first IgV domain of B7-HS, which mediates B7-
HS5’s interaction with CD28H (Figure 14C). Figure 15 compares the
affinities of antibodies 2D3 and 18C3 for binding to human B7-H5 as

expressed on the surface of CHO cells.

Example 4
Blockade of B7-H5:CD28H Interaction Inhibits Tetanus Toxoid (TT)-
Specific T Cell Response

[00202] In order to determine the effect of the B7-HS:CD28H interaction on
the recall of memory-specific T cells, NSG mice reconstituted with human
PBMCs plus autologous dendritic cells were immunized with a tetanus
toxoid (“TT”) vaccine. At the same day, mice were treated with control Ig,
or anti-human B7-HS5 antibody 2D3. Seven days later, cells in the peritoneal
cavity were harvested, and re-stimulated with the TT antigen. T cell division
was analyzed by BrdU incorporation. Cytokines in the culture supernatant

were examined by a human Th1/Th2 CBA kit.

[00203] The results of such investigations are shown in Figures 16A-16B.
As shown in these Figures, the endogenous B7-HS5:CD28H interaction
appears to be important for the recall of TT-specific memory T cells because
injection of the mice with B7-HS blocking mAb 2D3 significantly inhibited

TT vaccine-elicited T cell proliferation, as indicated by BrdU incorporation
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(Figure 16A, Panels A-B). As a result, cytokines in the culture supernatant
including IFN-y, IL-5 and IL-10 were all substantially reduced by the 2D3
mAb (Figure 16B, Panels A-B). Taken together, the results indicate that the
B7-HS5:CD28H interaction plays an important role in the recall of memory T

cells.

Example 5§
Blockade of B7-HS:CD28H Interaction Inhibits Allogeneic T Cell
Response

[00204] In order to determine the effect of the B7-HS:CD28H interaction on
the allogeneic response in vivo, humanized NSG mice were challenged with
allogeneic human macrophages. On the same day, each mouse was
inoculated with control or 2D3 mAb. On day 7, splenocytes were harvested
and allogeneic CD4 and CDS8 T cell proliferations were evaluated by Ki-67

expression by intracellular staining,

[00205] The results of such investigations are shown in Figure 17. As
shown in Figure 17, the endogenous B7-H5:CD28H interaction appears to
be important for the allogeneic T cell response because injection of the mice
with B7-HS blocking mAb 2D3 significantly inhibited both CD8+ (Figure
17A) and CD4+ (Figure 17B) T cell proliferation, as indicated by Ki-67

expression.
Example 6

Blockade of B7-H5:CD28H Interaction Inhibits AKT activation in

human T cells

[00206] The results of such investigations are shown in Figure 18. As
shown in Figure 18, the endogenous B7-H5:CD28H interaction appears to
be important for AKT pathway activation in the presence of TCR signal.
Stmultaneous Cross-linking of TCR and B7-HS fusion protein induced AKT
phosphorviation 30 min after stimulation, while TCR cross-linking alone
induced mintmal AKT phosphorylation. Inclusion of B7-HS blocking
antibody 2D3 prevented AKT activation, indicating B7-HS blockade could

block T cell AKT pathway activation.
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Example 7

Blockade of B7-HS5:CD28H Interaction Suppress Cytotoxic T
lymphocyte Killing against tumor cells

[00207] The results of such investigations are shown in Figure 19. As
shown in Figure 19, the interaction of tumor associated B7-HS to cytotoxic
T cell expressed CD28H costimulates the cytotoxic killing activity, as the
blockade of B7-H5-CD28H pathway by decoy receptor fusion protein
inhibits the CTL killing at several effector to target (E:T) ratio conditions.

Example 8

Blockade of B7-H5:CD28H Interaction Suppress Natural Killer Cell

activation

[00208] The results of such investigations are shown in Figure 20A-B. As
shown in Figure 20A, simultancous cross-hnking of CD16 and B7-HS
fusion protein oun Natural Killer cells (NK) in the presence of soluble
recombinant human IL-2 induced NK activation and degranulation {CD107a
surface upregulation), whergas CE16 engagement alone did not induce
significant NK degranulation. B7-H3-CD28&H pathway blockade by B7-HS
antibody 2D3 suppressed NK. degranulation (Figure 20B), indicating B7-HS

co-stimulates NK activation.

[00209] All publications and patents mentioned in this specification are
herein incorporated by reference to the same extent as if cach individual
publication or patent application was specifically and individually indicated
to be incorporated by reference in its entirety. While the invention has been
described in connection with specific embodiments thereof, it will be
understood that it is capable of further modifications and this application is
intended to cover any variations, uses, or adaptations of the invention
following, in general, the principles of the invention and including such
departures from the present disclosure as come within known or customary
practice within the art to which the invention pertains and as may be applied

to the essential features hereinbefore set forth.
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We Claim:
L. An antibody or antigen binding fragment thereof comprising six
complementarity determining regions (CDRs),

wherein the CDRs comprise

(1) the three light chain CDRs of SEQ ID NO:11 and the three
heavy chain CDRs of SEQ ID NO:9, or

(2) the three light chain CDRs of SEQ ID NO:15 and the three
heavy chain CDRs of SEQ ID NO:13, and

wherein the antibody or antigen binding fragment thereof binds to
B7-HS.
2. The antibody or antigen binding fragment thereof of claim 1, wherein
the three light chain CDRs comprise a first light chain CDR comprising
amino acids 27-38 of SEQ ID NO:11, a second light chain CDR comprising
amino acids 56-58 of SEQ ID NO:11, and a third light chain CDR
comprising amino acids 95-102 of SEQ ID NO:11.
3. The antibody or antigen binding fragment thereof of one of claims 1
or 2, wherein the three heavy chain CDRs comprise a first heavy chain CDR
comprising amino acids 26-33 of SEQ ID NO:9, a second heavy chain CDR
comprising amino acids 51-58 of SEQ ID NO:9, and a third heavy chain
CDR comprising amino acids 97-106 of SEQ ID NO:9.
4. The antibody or antigen binding fragment thereof of one of claims 1-
3 comprising a light chain variable region comprising the amino acid
sequence of SEQ ID NO:11.
5. The antibody or antigen binding fragment thereof of one of claims 1-
4 comprising a heavy chain variable region comprising the amino acid
sequence of SEQ ID NO:9.
6. The antibody or antigen binding fragment thereof of claim 1, wherein
the three light chain CDRs comprise a first light chain CDR comprising
amino acids 27-38 of SEQ ID NO:15, a second light chain CDR comprising
amino acids 56-58 of SEQ ID NO:15, and a third light chain CDR
comprising amino acids 95-102 of SEQ ID NO:15.
7. The antibody or antigen binding fragment thereof of one of claims 1
or 2, wherein the three heavy chain CDRs comprise a first heavy chain CDR
comprising amino acids 26-33 of SEQ ID NO:13, a second heavy chain CDR
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comprising amino acids 51-58 of SEQ ID NO:13, and a third heavy chain
CDR comprising amino acids 97-106 of SEQ ID NO:13.
8. The antibody or antigen binding fragment thereof of one of claims 1-
3 comprising a light chain variable region comprising the amino acid
sequence of SEQ ID NO:15.
9. The antibody or antigen binding fragment thereof of one of claims 1-
4 comprising a heavy chain variable region comprising the amino acid
sequence of SEQ ID NO:13.
10. The antibody or antigen binding fragment thereof of claim 1
comprising a light chain variable region comprising the amino acid sequence
of SEQ ID NO:11 and a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO:9.
11. The antibody or antigen binding fragment thereof of claim 1
comprising a light chain variable region comprising the amino acid sequence
of SEQ ID NO:15 and a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO:13.
12. The antibody or antigen binding fragment thereof of claim 1, wherein
the bound B7-HS is arrayed on the surface of a live cell or expressed at an
endogenous or transfected concentration.
13. The antibody or antigen binding fragment thereof of claim 7, wherein
the live cell is a macrophage or dendritic cell.
14. The antibody or antigen binding fragment thereof of claim 1, wherein
the B7-HS is human B7-HS.
15. The antibody or antigen binding fragment thereof of claim 1 wherein
the antibody or antigen binding fragment thereof

(A) attenuates the ability of a ligand of B7-HS to bind to

CD28H;
(B)  antagonizes signal transduction that occurs as a
consequence of B7-HS binding to CD28H;

(C)  inhibits an allogeneic T cell response;

(D)  acombination thereof.
16. The antibody or antigen binding fragment thereof of any one of
claims 1-15 comprising one or more constant domains from an

immunoglobulin constant region (Fc).
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17. The antibody or antigen binding fragment thereof of claim 16
wherein the constant domains are human constant domains.
18. The antibody or antigen binding fragment thereof of claim 17
wherein the human constant domains are IgA, IgD, IgE, IgG or IgM
domains.
19. The antibody or antigen binding fragment thereof of claim 18
wherein human IgG constant domains are 1gG1, IgG2, 1gG3, or IgG4
domains.
20. The antibody or antigen binding fragment thereof of any one of
claims 1-19 wherein the antibody or antigen binding fragment thereof is
detectably labeled or comprises a conjugated toxin, drug, receptor, enzyme,
receptor ligand.
21. The antibody or antigen binding fragment thereof of any one of claim
1-20, wherein the antibody is a monoclonal antibody, a human antibody, a
chimeric antibody or a humanized antibody.
22. The antibody or antigen binding fragment thereof of any one of
claims 1-21, wherein the antibody is a bispecific, trispecific or multispecific
antibody.
23. A humanized antibody or antigen binding fragment thereof
comprising one or more human IgG4 constant domains and

a light chain variable region comprising the amino acid sequence of
SEQ ID NO:11, a heavy chain variable region comprising the amino acid
sequence of SEQ ID NO:9, or

a light chain variable region comprising the amino acid sequence of
SEQ ID NO:15, a heavy chain variable region comprising the amino acid
sequence of SEQ ID NO:13.
24. A pharmaceutical composition comprising the antibody or antigen
binding fragment thereof of any one of claims 1-23, or a CD28H-Ig fusion
protein and a physiologically acceptable carrier or excipient.
25. The pharmaceutical composition of claim 24 for use in a method of
down-modulating the immune system of a subject.
26. The pharmaceutical composition for use of claim 25 wherein the

subject has an autoimmune disease.
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27. The pharmaceutical composition of claim 24 for use in a method of
treating an autoimmune disease.

28. The pharmaceutical composition for use of claim 26 or 27 wherein
the autoimmune disease is selected from the group consisting of alopecia
areata, ankylosing spondylitis, antiphospholipid syndrome, autoimmune
Addison’s disease, autoimmune diseases of the adrenal gland, autoimmune
hemolytic anemia, autoimmune hepatitis, autoimmune oophoritis and
orchitis, autoimmune thrombocytopenia, Behcet’s disease, bullous
pemphigoid, cardiomyopathy, celiac sprue-dermatitis, chronic fatigue
immune dysfunction syndrome (CFIDS), chronic inflammatory
demyelinating polyneuropathy, Churg-Strauss syndrome, cicatrical
pemphigoid, CREST syndrome, cold agglutinin disease, Crohn’s disease,
discoid lupus, essential mixed cryoglobulinemia, fibromyalgia-fibromyositis,
glomerulonephritis, Graves’ disease, Guillain-Barre, Hashimoto’s thyroiditis,
idiopathic pulmonary fibrosis, idiopathic thrombocytopenia purpura (ITP),
IgA neuropathy, juvenile arthritis, lichen planus, lupus erthematosus,
Méniére’s disease, mixed connective tissue disease, multiple sclerosis,
Neuromyelitis optica (NMO), type 1 or immune-mediated diabetes mellitus,
myasthenia gravis, pemphigus vulgaris, pernicious anemia, polyarteritis
nodosa, polychrondritis, polyglandular syndromes, polymyalgia rheumatica,
polymyositis and dermatomyositis, primary agammaglobulinemia, primary
biliary cirrhosis, psoriasis, psoriatic arthritis, Raynauld’s phenomenon,
Reiter’s syndrome, Rheumatoid arthritis, sarcoidosis, scleroderma, Sjégren’s
syndrome, stiff-man syndrome, systemic lupus erythematosus, lupus
erythematosus, takayasu arteritis, temporal arteristis/ giant cell arteritis,
ulcerative colitis, uveitis, vasculitides such as dermatitis herpetiformis
vasculitis, vitiligo, and Wegener’s granulomatosis

29. The pharmaceutical composition for use of claim 25 wherein the
subject has an inflammatory disease.

30. The pharmaceutical composition of claim 24 for use in a method of
treating an inflammatory disease.

31. The pharmaceutical composition for use of claims 29 or 30 wherein
the inflammatory disease is selected from the group consisting of asthma,

encephilitis, inflammatory bowel disease, chronic obstructive pulmonary
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disease (COPD), allergic disorders, septic shock, pulmonary fibrosis,
undifferentiated spondyloarthropathy, undifferentiated arthropathy, arthritis,
inflammatory osteolysis, and chronic inflammation resulting from chronic
viral or bacterial infections.

32. The pharmaceutical composition for use of claim 25 wherein the
subject has received or will receive a transplant.

33. The pharmaceutical composition of claim 24 for use in a method of
treating or preventing a transplant rejection.

34.  Use of the antibody or antigen binding fragment thereof of any of
claims 1-23 or a CD28H-Ig fusion protein in manufacture of a medicament
for down-modulating the immune system in a subject.

35.  Use of the antibody or antigen binding fragment thereof of any of
claims 1-23 or a CD28H-Ig fusion protein in manufacture of a medicament
for treating an autoimmune disease in a subject.

36.  Use of the antibody or antigen binding fragment thereof of any of
claims 1-23 or a CD28H-Ig fusion protein in manufacture of a medicament
for treating an inflammatory disease in a subject.

37.  Use of the antibody or antigen binding fragment thereof of any of
claims 1-23 or a CD28H-Ig fusion protein in manufacture of a medicament
for treating or preventing transplant rejection in a subject.

38. A method of detection or diagnosis of a disease, disorder or infection,
comprising: (a) assaying the expression of B7-HS in cells or in a tissue
sample of a subject using the antibody or antigen binding fragment thereof of
any one of claims 1-23 and (b) comparing the level of the B7-H5 with a
control level, wherein an increase in the assayed level of B7-H5 compared to
the control level is indicative of the disease, disorder or infection.

39. The method of claim 38, wherein the expression of B7-HS5 is assayed
by enzyme linked immunosorbent assay (ELISA), radioimmunoassay (RIA),
or fluorescence-activated cell sorting (FACS).

40. A method for monitoring the progression of a disease, disorder or
infection, comprising: (a) assaying the expression of B7-HS in cells or in a
tissue sample of a subject a first time point using the antibody or antigen
binding fragment thereof of any one of claims 1-23; and (b) comparing the

level of expression of B7-HS5 in the cells or in the tissue sample of the subject
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at second time point, or over a time course, wherein an increase in the
assayed level of B7-HS5 is indicative of the progression of disease, disorder or
infection.
41. The method of claim 30, wherein the expression of B7-H5 is assayed
by enzyme linked immunosorbent assay (ELISA) radioimmunoassay (RIA),
or fluorescence-activated cell sorting (FACS).
42. A method for monitoring the response to treatment, comprising: (a)
assaying the expression of B7-HS in cells or in a tissue sample of a subject
prior to treatment using the antibody or antigen binding fragment thereof of
any one of claims 1-23; and (b) assaying the expression of B7-HS in cells or
in a tissue sample of a subject prior at one or more time points after
treatment, and comparing the level of B7-HS over time, whereby a decrease
in the assayed level of B7-HS compared to the pre-treatment level of B7-HS
is indicative of a response to treatment.
43, The method of claim 42, wherein the expression of B7-HS5 is assayed
by enzyme linked immunosorbent assay (ELISA), radioimmunoassay (RIA),
or fluorescence-activated cell sorting (FACS).
44. A pharmaceutical composition for use in a method of treating a
subject for a disease characterized by increased expression of B7-HS,
wherein the method comprises the steps of

(1) determining whether the subject has a disease characterized by
increased expression of B7-H5 by

(a) assaying the expression of B7-HS in cells or in a tissue

sample of the subject

using the antibody or antigen binding fragment thereof that binds to B7-HS;
(b) comparing the level of the B7-HS with a control level,

wherein an increase in
the assayed level of B7-H5 compared to the control level is indicative that
the subject has a disease characterized by increased expression of B7-HS5;
and

(i1) administering to the subject a therapeutically effective amount of
the pharmaceutical composition of claim 24 if the subject has a disease

characterized by increased expression of B7-HS.
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45. The method of claim 44 wherein the antibody or antigen binding
fragment thereof is the antibody or antigen binding fragment thereof of any
one of claims 1-23.
46. The pharmaceutical compositions for use of claim 44, wherein the
disease characterized by increased expression of B7-HS5 is an autoimmune
disease.
47. The pharmaceutical compositions for use of claim 44, wherein the
disease characterized by increased expression of B7-HS is an inflammatory
disease.
48. A pharmaceutical composition for use in a method of treating a
subject for a disease characterized by increased expression of CD28H,
wherein the method comprises the steps of

(1) determining whether the subject has a disease characterized by
increased expression of CD28H by

(a) assaying the expression of CD28H in cells or in a tissue

sample of the subject

using an anti- CD28H antibody or an antigen binding fragment thereof;,
(b) comparing the level of the CD28H with a control level,

wherein an increase in
the assayed level of CD28H compared to the control level is indicative that
the subject has a disease characterized by increased expression of CD28H;
and

(i1) administering to the subject a therapeutically effective amount of
the pharmaceutical composition of claim 24 if the subject has a disease
characterized by increased expression
of CD28H.
49. The pharmaceutical compositions for use of claim 48, wherein the
disease characterized by increased expression of CD28H is an autoimmune
disease.
50. The pharmaceutical compositions for use of claim 48, wherein the
disease characterized by increased expression of CD28H is an inflammatory

disease.
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HAZIuE B R SS & B 4 A £ BT-Hb,

2. QAR BRI I SR B R 256 1 B, Hoh X =AM R BECDRAD 45 55 — R #ECDR,
S5 ERBECDR RIS =52 BECDR, % 55— R BECDRALFESEQ 1D NO: 111 IR 27-38, 1% 5 4%
FECDRELFESEQ ID NO: 11H) 2 L5658, 1% 5 = HECDRAIFESEQ 1D NO: L 1A 2 FEMRI5-
102,

3. AU EE R 1B 2 — PIr ik () AR B30 J5 46 & v B, Hoh iR = A EBECDREFE 55—
HHECDR. 25 — HHECDRFISE = HHECDR, 1% 55— HL FECDRALFESEQ ID NO: 9 24 F: 22633,
%8 HEECDREFESEQ 1D NO: 9 HFE51-58, 1% 55 — HBECDRALFESEQ 1D NO: 9ff)
F£97-106.

4RI EE SR -3 2 — BT (M SR B B R 45 6 7 B AR R B m AR X, i R B ] AR X
£I45ESEQ 1D NO: L1KZ B 771

5. AR E R 1-42 — FriR ST A B H U R4S & B BFR B RE n] AR X iz B ] AR X
£3,45ESEQ 1D NO: KRR T 7.

6 . QIASUMZER 1Tk B Fi AR B L 5 456 B Hoh iR =AM R BECDREL 45 38 — R BECDR .
5 R BECDRANES =R BECDR, 1% 55— R BECDRELFESEQ 1D NO: 15[ IEfR27-38, %55 &
HECDRELAESEQ 1D NO: 15[ &I IR56-58 , 1% 55 = BECDREAESEQ 1D NO: 15[ &L IR 95~
102,

T AU R 1B 2. — Pir ik B AR B3 S5 48 & v B, Hoh IR = A EBECDR L5 55 —
HEECDR. 55 B HECDR AN SE = BECDR, i 55— EBECDREFESEQ 1D NO: I3[z 26-33,
Z 55 HEBECDRMLFESEQ 1D NO: 13(I & IEM51-58, % 5 = EAECDRMLFESEQ 1D NO: 13[4
FEBRIT-106.

8. WAL RN EL R 1 -3 2 — Tk PR B H B i 45 & Fr B, B R aE n] B IX iz nl AR [X
£34ESEQ 1D NO: 15[ Z R 771

9. AR EE R 1-42 — BTl (M SR B B IR 45 6 7 B, R L m AR X, 1% E B ] AR [X
£345ESEQ 1D NO: 13 E LR 771

10 GIRCM ZE R LR ) SR BOL P R 45 A R B B R BE n] AR X R HEE AT A X, %58
FERT X AFESEQ 1D NO: L1 EIR T 51, 1% H ] A X AHESEQ 1D NO: 9 & LR 771

L1 AR ZE R LR ) SR B B R 45 A R B B R B n] AR X R AR AT A2 X, %58
BEPZR X A FESEQ 1D NO: 15[ 2L MR T 7, % EHE v AF X A FESEQ 1D NO: 13 2 LR /7
s

12 QAR EE SR LI R B SR B SR 45 6 B, o 45 A I BT-Ho HE F1 75 7% 41 i i) 3%
I EECCL N TR B Gk B AT A

13 AR ZESR T ik () AR BB R 46 & i B, G H 0 4 i 2 B W 40 R BSOM 2R 4
i

14 ABCR SR LR AR B B R 455 7 B, HohizBT7-Hb 72 A KB7-H5,

2
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15 ARIEE SR VTR SR s L B R 45 & Fr B P iz ik s i SR 45 A B

(A) ZEJEBT-H5 ¥ FL A4 45 - CD28HIY) B8

(B) 547 T-B7-Ho 45 A CD28HIT K A 5 544 5

(C) $If1] A4 T 40 i B2 25

D) EMIKHE .

16 QAR ZE R 1-16 9 — T AT IR I SR B Ui 45 6 7 B, B R B s sk A E
SE X (Fe) B —ANB 2 AME 8 251045

17 . BUR) 2 3R 16 B (K AR B 470 SR 45 A A B, e i s 6 i 5 45 M I A 51 58 45
A

18 TIAUR R L TR R (M Bk B B R &5 & 1 B, Horp ik 8 A SR8 58 25 M S0 & TgA
gD IgE. IgGER TgM&h 1 .

19 G BUR) ZLR 18 BTk FI SR B L B i 45 & A B, Horb A28 TG 1E 58 45 M2 186G 1
1gG2.1gG3 B [gGALE 1 .

20 WA ZE R 1- 199 A — TPk (I SR BOL I R 45 6 v B, Ho i ik s i J5i 46
G B TR I H AR I BB AR A 1 B 2R AW AR B AR A

21 BRI EE SR 120 P A — Tk M SUR BOL PR 45 6 7 B, o iz dug 2 B i 4
e NPT iR A PURB N IR L ik .

22 WA EE SR -2 LR A — TR PR () TR BOL I R 45 6 v B, Ho i 4 2 XU ek
Ui =0 I PR 2 i R R A

23 — P ANJRIUA B U R 4 6 7 B B — DB AN N SR 1 gGA1H 8 45 13 DA %

FHESEQ 1D NO: 11 R EERR 7 I B BEmT AZ X, AHESEQ 1D NO: 9f &R J7 51 5
AR X, B,

FLFESEQ ID NO: 15[ 2 L1 e FII A2 B ] A2 X, A0 HESEQ 1D NO: I3[ 2 1 7 71 i)
R ARIX

24 . —FhZ5 AL &0 , A5 nROR)  5R 1-23 d AT — T5 B ik i 3 A B L3 S 45 & 1 B LB
CD28H-T gl A 2 (1 LA S AR B 2 [ AT 257 () 3R AR B 771 o

25 . WA EL R 24 iR I 25 R &, FTAE S 32 1 58 KRG kP A .

26 . FHF WIB R E R 25 Frad Sk fi A0 28 AL &, Hoh iz 32 1038 80F B & S TR .

27 WBURIEE SR 24 BT ik (25 A A4, I T1EVR YT B & S5 e e 1 77 2 R A3 A o

28. FHT AR B R 26 8% 27 frid Sk A R 25 A &9, b iz B B Eimik g
A, iZ A LR 25 T K - BET I R 5 LA AR 8 DU IR 2R A B 5 S0 PERMT K AR IS
P B DR E B R B B S I B B s A R L B e RO
R UL B ALY B % PR /IR D A 11 ZE ECE RIS RIS O U  FLEEVS M 7
2% NS VEIE % 9% DIRe FELLRAAE (CFIDS) I M 98 M I BB M M 22 R PR AR 400 | -l IR
CRAERRVESE RIEIE L CRESTER A AIE A BEEE 200 - o B B IR i L B IRIRIE L IR R EIR &
BUYABREE A MUE AR - AR L B /DERYE 28 A R0 AR - RIS A AE A
PRI 28 e R PRI A1 2 A AR R A AL /AR sk 2D PR 5898 (LTP) L TgARRER I  H) A B 9047 4%
Jo VB8 LL BRI 38 JE AR B TR A 45 AR 4 205 L 2 R PEREALE AL AR B BE 2 (NMO) < 1
R B G2 N S IR PR BRI 70 -0 R CRMERT L &5 I 2 Bk K L 2 K RO

3
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R WARER AR RIBTE 2 LR 2 R PR B A B2 DL 2% SR & PR R PR R sk a1 I E S JiR
KRR VR FEREAL L 25 B8 2 RO P0G T 8 R A RIS AR IR SR A AIE R RGBT OG 1Y
RRRVIE I B RO AR IRER B VB AR EIE & B LB RIE AL BEIRIE L R & IR B))
Jok 78 BB K 58 / 5 A ML PR Bl UK 28 5t T 45 W 8 A ) I A%\ IR A B R B AR LA K
IR A B F3 k5 A G PR 2 i

29 FHT BRI EE R 26 B i ke fi ) 24 FHEL A4, He iz s i3 S0 RORE S0

30 . IR EE R 24 BTk 9 25 R G4, FH T AR 97 280 B i 1K 7 i AT o

31. T BRI R 298 30 AT ik kA G 25 A &4, HorpZ SOE emii 5 AL, 4
FH DA T 8 T 2E 8« 22 i i 98 < R 9% 4 s 1 1 FEL 2 P i s (COPD) « 3t ik 2 1 TG If 2 R
5o AR AEAL R AT MESS 908 R A I S0 999 R0 28 L 28 TR i oV A DA S 1 PR v 2
PR B3 B S e T B A P 2

32. T WU R ZLR 25 T ik SR I A A, iz 2 B a2 g2
iELY/P

33 WM EL SR 24 ik 1 245 M &0, F TAE RS BB B A HF s 1 i A o

34 QIAUHIEE R 1-23 W A — TR PR R FUAR B 5 45 6 v BLERCD28H- T gl 25 [ £ 1l
it T T RS2 I 5% Ra 2 i Hig .

35 . QIAUCHIEE R 1-23 W A — TR Ik R Fe AR B0 5 45 6 v BLERCD28H- T gl A 25 [ AE 1l
it TR E I B B R BRI 25 i i .

36 . QIAUCMIEE R 1-23 W A — TRk I FeAR B0 5 45 6 v BB CD28H- T g Rl 25 [ AE 1l
iE TR 52 38 B JORE R R I 25 R i &

37 QAR EL R 1-23 Hh A — TRk (R FeAR B0 S5 45 & v BRERCD28H-T gl £ [ £E 1l
i F 697 BB 32 63 TR R A R i 25400 b 1 ik o

38. —Fhgedm R R BB S R B2 W 1) 7775 %07 1 AFE « (a) {8 AR R 222k 1-23
HAT — TR TR ) oAk SO B iR 45 A B, e A8 5203 1) 41 B Bl 2 2R o R I BT -H5 1 3
15, IF H (b) iZB7-H5 1 KT 5 Xt B AP HEAT P A, e 5 9206) BE K P A EL BT-HB 1 90 52 7K
PRI IR N 1B O PR B L .

39 AR L SR 38 BT Ik 1 7 2%, L e Ik i IEC G 95 M B B s (ELTSA) U 4 9% il 52
(RTA) B 5 G0 41 i 43 34638 (FACS ) SR ) 52 B7T-H5 K R IA .

40 . —Ff FH T 0275 % YR BB SR 1 3 R 1) 77925, 127 TR AEE < () AN BRI ZE Rk 1 -
23HAE— TR IR I HUAR BRI PR 4 & 1 B, 78 55— I TR) 0 5 A6 52 6035 1 40 O B EH 23
HIBT-H5 )R 38 s I H. (b) B B AE 55 I [A) s B £ — N I R AE 1% 52 33 1) 4 B Bl 2 4R
W BT -H5 1K R IA 7K , e B7-H5 [ I 52 7K 7 o (R 38 I Fi 7 09 2K TR BB e 1 3 e

AT QAU 2 SR 30 BT 3k 1 77 3 e v 18 3 A I0K 4 7 W B 5 (ELTSA)  JU 4 9% M 58
(RTA) B G380 40 i 43 14675 (FACS ) SR W 2 B7T-H5 1 3Rk

42— P T B DG IT I R BLEY T7 4 %715 EE - (a) i A BOR) 2 sk 1-23 9 f£—
T A B3R B BLR 45 6 B, e 723697 /7852 303 1) 40 L B A 23R H (I BT-HB 1)
Rk I H (D) FEVRTT Ja i — B2 AN ) a3, 5 78 52 3503 19 41 B 502 2R 5 R BT -H5
[F1R15 , 3+ HBE I 18] L BB 7-H5 [ 7K ~F- , B b S5 B7-H5 3697 8 7K P AH EL B7—H5 5 30 52 7K~
[P AR AR R BT R R B o
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A3 QBRI EE SR A2 BT i (1) 77 14, b e ek 160X 4 93 W B 0 5 (ELTSA) U 4 2 Il e
(RTA) B G0 4l M 43 12632 (FACS) SR e B7-HB [ R 1A .

44 —Ff T 7EI6 YT 526038 B (0 77 12 AT FH I 285 AL G40, 105 9 R AiE BT -H5 1
BN RIA , P iZ AR T PR

(1)L P 5 s 58 1252603 4 15 B R AR BT -H5 ) 3 IR 1A 1) < i

(a) i FIX P2 A R BT-Ho I Bk B H B IR 45 5 1 B, N 751% 52 A3 10 41 e B AH 238
i R R BT-HB [ 1

(b) #B7T-H5 [ 7K F- 5 %6t HE A BEAT LU 5

Horp 506 BEKSPE A EE B7-HS 1) 31 58 7K () 3 N8 78 12 32 30 3% B R AE BT -H5 (%) 1
INZRIE T 5

JEH

(1) W2 33 B RAE NBT-HA R 38 N RIS B i , MIgh TiZ 2 F R IT A E
) AR SR 24 BT ik i 25 AL &40

45 . GIAUR B R A4 BT R K 7325, Herp iz AR B PR 45 & 7 B i BUR) R 1-23 R AF
— IR ST B bR & & A B

46 . T QAR SR A4 Bk S AT FH I 25 R &40, oAb 3R Fh 3R AR BT -HA 1 14 IRk 1
P e H B I B o

AT T QAR SR A4 Bk S AT FH ) 25 R &40, A 3R Fh 3R AR BT -HA 1 14 N3k 1
PRI A ST I o

A8 —Ff T 7EI6 Y7 32 5038 B (W 77 12 AT FH I 285 AL &40 5 1205 93 R AiE N CD28HI
HNPRIS , Pz I AL T DR

(1) I8 PA T 77 s e 1% 52 035 A2 15 A R AE N CD28HIW 3 I 1k 2 9

(a)fff FHPTCD28HBUAR B IL i J5 45 & B, W58 A8 1% 52 30 3 19 40 B B304 23 i e 1Y
CD28HA) KT 5

(b)#ECD28HI K- 55Xt B AT Hh 3

LR 5920500 HEKCSE A B CD2 8HIR) WU 58 7K 1 1 38 N 48 7~ 1% 52 1 35 F8 A 3R 4iE 9 CD28HI) 3
INFRIE I 5

JEH.

(1) W Z A2 303 A RAE N CD28HR 38 N RIS i , MIgh TiZ 2 F R IT A E
[ AR 2 SR 24 B ik i 25 A &40

49 . T QAR SR AS ik S AT FH (1) 245 FH AL &4, oAb 3% Fh SR AIE A CD 28HIT 14 2R3 11
P A2 H B Ty 1 i o

50 . FHT BRI 2R 48 BTk S A8 AV 24 AL &4, AR 3K Fh 3R AIE A CD 28HIT 14 =R 3k 11
PRI A ST o
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Pi-B7-Ho ik R E ig

R T FR BT BRI 7 B R 19 75
[0001] Ak A & A3 [ [ 57 P AEBF 7B (NTH) FI$2 T 5 RO1 CA97085FIROT A 172592, DA
J 35 [ [ SRR T BT (NCT) UL CAL13341 R FYBUR STHRAS 1Y o BURF B 2 % B (1) 5
SRR

JEFERI 5 H
[0002]  AHEEFEKIEST C.F.R.81.821 A S F AL — AN B EZ AP F K, XL F#
5 T8 SR AL AT A B &, JF Ham i 51 A DA 4 SO s 5818 SeRH S L AT 2
Wi A AL

& HR <iE
[0003]  AKEHW KB ENRIBURS A R B, 3 B ) Re % 45 5 B7-H5 : CD2SHIH 2% 1]
B7-HAFEC AR HoAth 73—, F Hb S b2 Eihyr Azl B & e YEgem R HE A A
RAESIA T I o

RIHE =
[0004] A HIHARNH LB S 240 40 Do (T b gL MBI AR 7 o ISR 7 e di
AR 3 L2 AT I AT A A 3 ) e P R SR AR MR I o ARV R 5 T BRI B 5 U 01 3F
B A AR EERR G i) 1 HAR AW 4 7 1077 A AHEL T 4R A 3 ) % BL S 0 % e B
TR TR ), Rk T A e v A M 4 SR 2R A 2 (NK) R Jir 45 S 2 4 23 T
E2L 241 1 35 A, I ELREISCAS [R] () 40 e PR (G (Dong ) , €. 258 A (2003) “I8 sk 37 #0012 318 o
FHI 5% 8T (Immune Regulation by Novel Costimulatory Molecules)” , i i& 2t 5%
(Immunolog.Res.)28(1):39-48),
[0005] T g i R b A T 8T R0 5L )% REZ IR B8 7 75 EE BN [F] 1945 5 % S AH ELAE
(4R IR (Viglietta), V.58 A (2007) “UHF5 3L 4% (Modulating Co-Stimulation)”, i
29697 % (Neurotherapeutics)4:666-675; BHRE (Korman ) ,A. J. 25 A (2007) “S@AHE o )& )7
VEP K A S BE B (Checkpoint Blockade in Cancer Immunotherapy)”, )& 23t @
(Adv.Immunol.)90:297-339) . 55—, CLAHEFAE ST R 233 AL (APC) [ I L Fr) 70 Ji a6 20
B 2 38 B U R S PR R AT CDA T T MY o 3 o 2 380 M TA U A2 A4 (TCR) 1B (5 5, %G 5 4R T
TEH RS 46 o I BLE L 2 S 1 S AT T 52 3 PR 70 B R A s S PRI o 85—, Il APC 5 AR T
S MR 100 43~ TR AH LA FHAY 0 — R PUIL IR L L VRS 5 18 o A T )
TEA DA BT I Hos A AT A R I i S — 15 5 o B N T TR e, 1T
R AT 5 UL 8 N2 I 1 o1 T 2 DA S dr ) ()
[0006] 4% Z2 4 52 1k B DA S HE i Ak A R0 52 AR 1) 25 35 s o]  IX Se oy R T R T
TH RIS (55, I HAR ML 1 1IE(E 5 MGG 5 B P 5 , DL R AT XIS ) fe )%
9725 ] A R At 1 B 1 G g M (O (Wang) , L. 28 A (201 14E3 H7H) “VISTA, £ ] 1 35 T4H i
P2 B BN B L g KR EC AR (VISTA,A Novel Mouse Ig Superfamily Ligand That
Negatively Regulates T Cell Responses)” ,SZIGE 445 (] . Exp.Med. )10.1084/



CN 106414489 A w B B 2/46 T

jem.20100619:1-16; 347 Je 2% (Lepenies) ,B. 5¢ A (2008) “FF A= Hu g 11 [a) 41 [a) i35 4
THIYEH (The Role Of Negative Costimulators During Parasitic Infections)”, N
O3 Wb AU 98 B 2R -2 4 #8 ks (Endocrine ,Metabolic and Immune Disorders—-Drug
Targets)8:279-288) iyl HLE ) & Pt J5l 2 B LM BT . 1 (CD8O) FIBT . 2(CD86 ) it f4 5 CD4"
TIbR 2 4 FR) CD 28 FICLTA-452 A 2 IA) ) 45 & (2 (Sharpe) , A H. %5 A (2002) “B7-CD28iEE %X
B, 1 SREAR FE 2 (Nature Rev. Tmmunol.)2:116-126;% (Dong) ,C. %8 A (2003) “4H it #
S T8 ) e g JH 5 (Immune Regulation by Novel Costimulatory Molecules)”,
o) 22 A (Immunolog . Res . ) 28(1) : 39-48; M F| (Lindley) ,P.S. %5 A (2009) “HIHICD28
S m RN (The Clinical Utility Of Inhibiting CD28-Mediated
Costimulation)”, % J% 2% 1Fi8 (Tmmunol . Rev. )229:307-321) .B7. 1BXB7 . 24 CD28IK) &5 £ il
BT aH AL s BT . 1BEBT . 2 CTLA4R 455 | L 2835 4K (FE (Dong) , €. 48 A (2003) “3l 3L B
SR ) T 9% P8 (Immune Regulation by Novel Costimulatory Molecules)”,
Fo I F AL (Tnmunolog . Res . ) 28(1) : 39-48; A4 (Lindley) ,P.S. 58 A (2009) “HI ] CD28
S B E m R (The Clinical Utility Of Inhibiting CD28-Mediated
Costimulation)” , HJZ 118 (Immunol .Rev. )229:307-321) ; ¥ MRVK R £ (Greenwald) ,
R.J.ZA(2005) “HiBBTXEE(The B7 Family Revisited)” ,iE4%
(Ann.Rev.Immunol.)23:515-548) .CD284] s AUt KA T TH M R i I (4% % #7 (Gross) , J.
2 N (1992) /R LR B2 AR CD28 1) %5 52 M43 #ii (Tdentification And Distribution
Of The Costimulatory Receptor CD28 In The Mouse)” , %)% 7% & (J. Immunol . ) 149:
380-388) , 1M £ TA TG AL 5 CTLA4 R IATHGE F i (BRI R (Linsley),P. %5 A (1996) “CTLA4
(0 200 i P %% s AN 1A TCRIEU B A7 s (K993 kL 58 47 (Intracellular Trafficking Of CTLA4
And Focal Localization Towards Sites Of TCR Engagement)” , %% (Immunity)4:
535-543) o FH T-CTLA4JE B (51 55 F1 7524k (2 ¥ (Sharpe) , A H. 5 A (2002) “B7-CD28j#E %X
B, HAREIS : S )% % (Nature Rev. Immunol.)2:116-126), BT L4548 5 o s T4 i 334 5
(Z2HHCD28) , FF H AR J5 #Mil ‘& (Z2 FH CTLAARY B A2 24K ), bR G > AN B 75 23 B N 1 55 1% A4
o

[0007]  XFCD285Z AR ECAR 1 3 — B 7 L& T 30— A A BT 211 45 58 AR AE (“B75E
KR ) B /R (Coyle) ,A. J. 58 A (2001) “B KA B7HE SR - 34 018 15 T4 M Ty B 11 2L sl
B 5P E %" (The Expanding B7 Superfamily:Increasing Complexity In
Costimulatory Signals Regulating T Cell Function)”, H%R % JE 2 (Nature
Immunol.)2(3):203-209; & I (Sharpe) ,A.H. 5 A (2002) “B7-CD28E KK , H SRIFiL :
J=2 (Nature Rev.Immunol.)2:116-126 ;MK IR (Greenwald),R. J.ZE A (2005) “Fi
B7Z% %= (The B7 Family Revisited)” , H)Z 4% (Ann.Rev. Immunol . )23:515-548; fu] #k
#r(Collins),M. 55 AN (2005) “H e i EAKRIBT XK & (The B7 Family Of Immune-
Regulatory Ligands)”, KA (Genome Biol.)6:223.1-223.7;% 55 (Loke) ,P. %5
A (2004) “be 3% 8 T TR L : B R BT SR AN 15 PET4H L (Emerging Mechanisms Of
Immune Regulation:The Extended B7 Family And Regulatory T Cells)”, =i BRIFR
W97 (Arthritis Res.Ther.)6:208-214;B}/R & (Korman) ,A. J. 25 A (2007) “JEIE I 7i2%:
K 2 S FH BT (Checkpoint Blockade in Cancer Immunotherapy)” , #u)% 2% i3 @
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(Adv.Immunol.)90:297-339; #3E M (Flies),D.B. % A (2007) “HBT7 : 78 Jivgd G 55 1 b S 3
F5EA/EH (The New B7s:Playing a Pivotal Role in Tumor Immunity)”, S J&i6y7 5% 24
& (J. Immunother),30(3):251-260; B[ N FL/R (Agarwal ) ,A. 25 A (2008) “F& A& A 57 14
1B m 3L f 9 FHI/EH (The Role Of Positive Costimulatory Molecules In
Transplantation And Tolerance)” , 28 B 48 H W (Curr.Opin.Organ Transplant.)13:
366-372; 22 7% (Lenschow) ,D. J. 25 A (1996 ) “T4H oL H B K CD28/BT R 40)” , a5 4R %
(Ann.Rev.Immunol.)14:233-258; F (Wang),S. % A (2004) “Tbk = 4 u 2 ) 1 i) A 471 1]
P P B7-CD28 F e [ A 7] {5 54+ (Co—Signal ing Molecules Of The B7-CD28 Family
In Positive And Negative Regulation Of T Lymphocyte Responses)” , 44 8L
(Microbes Infect.)6:759-766) . B i 47 1E1% Z R JLAS DA 2 :B7.1(CD80) \B7. 2
(CD86) « 7] Y 4N ) L i) 8 IRl B A& (1COS-LB7-H2) , #2 FP AL BB - -1 44 (PD-L1 ; B7-H1) , #%
AL e T -2 044 (PD-1.2; B7-DC) , B7T-H3 . B7-H4 (B FR HNB7x B7-H6 FIB7S1; Fi£(Sica) ,G.L.
2 N(2003) “B7T—4, BT RA 25, T U8 S5 T2 M 5 5% 14 (B7-4,A Molecule Of The B7
Family,Negatively Regulates T Cell Immunity)”, )& (Immunity)18:849-861 ;&
(Zang) ,X. % N (2003)B7x: il TAHBIE ALK )32 RIS HIBT KR A 71 (BTx: A Widely
Expressed B7 Family Member That Inhibits T Cell Activation)” ,3EHE FKP}F R
Fl(Proc.Natl.Acad.Sci.(USA))100:10388-10392; ¥+ % (Prasad),D.V.%& A (2003)
“BTS1, At [ 1 8 5 T 40 Mo 35 Ak 19 37 BUKI BT K i 52 (B7S1,A Novel B7 Family Member
That Negatively Regulates T Cell Activation)”, %@ (Immunity)18:863-873),B7-
H6 (FT AR B (Collins) M. 55 A (2005) “Ho % 1 7 A& K BT 2R (The B7 Family Of Immune—
Regulatory Ligands)”, K44 42 (Genome Biol.)6:223.1-223.7) FIB7-H5( #E3E JE it
(Flajnik),M.F.%5 A (2012) “B7 5 R[5 AL, : BTHE FINKp 30 FL s 4k, , 7B 7 5 Jk il A BTHT
KB, LA BT EMHCH) 152 RE0 %€ (Evolution Of The B7 Family:Co—Evolution Of
B7H6 And Nkp30,Identification Of A New B7 Family Member,B7H7,And Of B7’s
Historical Relationship With The MHC)” , %% itt4% 2% (Immunogenetics)64:571-590)
B7 35 DR G 7038 I 1 38 2 0 1) R v A 22 D0 HE B o KR BT KR A i By Bk B
RS (1gSF) A A8 (V) -2 AU DA Je4E 2 (C) - AU &

[0008]  B7RC{ARIAIEIR 2 A [F 402 2 (A B 2 3 40 (APC) ) fI A ek m &, I+ A
BAS T4 E 1 524 43— B A FLAE SR A 7 R TAH M3 A RN 52 1 1 3 A AT/ B o P
5 (R M (Collins) M. 58 AN (2005) “Hu % i W ECAK FIB7 2K )% (The B7 Family Of
Immune-Regulatory Ligands)” , KA 4% (Genome Biol.)6:223.1-223.7) ,— L& 4]
PEBTHECAR L RIS AE I 20 i |, 5 B0he % A B (FUK R (Keir) ,M.E. 58 A (2008) “/F
i 52 P A0 A o PE T [ PD-1 & HiBd A& (PD-1 And Its Ligands In Tolerance And
Immunity)” , % )& 74 % (Annu. Rev. Immunol . )26 :677-704; 45 (Zou) ,W. ZE= A (2008) “fied
R I HI BT K 4> F (Inhibitory B7-Family Molecules In The Tumour
Microenvironment)” , F SRIFiE : %% (Nat . Rev. Immunol . )8:467-477) . K1, il B ER 95
BT A S H 32 A4 () AH BLAE AR 70 B 5 S % 1 < T i MR e MR 5 0 VR 708 )
(WO 2011/020024 ; 353 JE L (Flajnik ,M.F. )& A (2012) “B7 SR (138 4k : BTHE FINkp30 (] 3
WAL, FIBT K MR A R BTHT I %52 , BA S BT 5MHCH) 7 s ¢ R % % (Evolution Of The B7
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Family:Co—-Evolution Of B7H6 And Nkp30,Identification Of A New B7 Family
Member ,B7H7 ,And Of B7’s Historical Relationship With The MHC)” , % iZift{L %
(Immunogenetics)64:571-590),
[0009]  JRAEAEAE SAEFIREL B S VEBR R VR I7 HR 1 BT BT e R DT 0T B A 4
AT SRR I VR T I 383 1) o Y T VA N A B AT AE 75 B A R B R X e R A
EAIRIRIT RIEFIN « B B S MR SRR AR T &0 TR 0% R G 1 ALl i AR RE 1Y
& .

R EIR
[0010] &AL T AR AT BUR 4 A Fr B, FIEE 08 S i 7 M Hh 45 A B7-H5 : CD28HIH %
[FIB7-HoBCAR (1) HoAth 235, DA SR ISR Ay AR T W B 5 S PR R AR HE = A A 28
S e HH 1) %
[0011]  —ANSZiflFe fit 7 JiiA B R A S i e M th 45 A1 AL 3BT -H6 (GF H B A%t , A
FEBT-H5) IR I PR 45 A A BE HoAth 7+ 48 2, B7T-HA M AHEZIAE VS 4 e )R 1 [
[0012] IR MG 240 i AL 5 (H AN PR T B0 41 B Bl b 98 41 i
[0013]  Fj—sZifa 3 it T S ysfr S M &5 5 B7-H5 JF H A I Re 48 FH fB7-H5 5 CD28HI¥)
FHEAE B3 A 7 —SEhE s it 7 )i e Rt 25 A B7-HoF H A AR FARR W RA BT -
H5-5 CD28HIT AH B.AE FH I 4 F
[0014]  B7-H545 & 43+ Rl L\ E A SN CORMIUR S & Fr B IX £5CDRAT LA FE H1B7-H5
U B CDRAY 2 /> — AN JLAT CDR : 2D3FN1L8C3, Herh T A ) 4% (¥ CDRIL 5 -

(A) JUB7T-H5HTLAAR2D3 1) =A™ B HECDRA = A~ E #ECDR ; B

(B)HLB7T-H5 3044 18C3 1) =N EECDR AN = 4> L HECDR.
[0015]  Jy—sejfafsl it 7 B7T-H545 & 43+, Hoh 751N CDRAE

(A) PLBT-Ho AR 2D3 [ = AN F2 85 CDRAN = A~ HL#ECDR s B

(B) HUB7T-HAH A 18C3 [ =N BECDRAI = /> FEHECDR,
[0016]  7E—LLsjfafsh , 4>+ & AHEk 3 A BOE 24 A FIBT-HoHu ik it 545 & F B
(Fab) I H#R A PLid
[0017]  B7-H545 4 40+ 7 DL ¥ ou B Biddk o A SSHUAE iR A AR B IR AL 044 A/ BI0AE X)
RS =R R R B 2 4 R R P
[0018]  B7-H5%% &4 AT LA Al kG IR DB FE R A B R AW 248 I . B2 AR
1
[0019] {5 B —SLiE 4t 18 & 167 A SR M BUTIRE A &M AT L IRBT-Ho45 & 75+
AR FE 22 b2 F B A BRI AR 25 A A
[0020] 7 Hifth =gt , LA b A% FA B7-H5 5 CD28HIKI AH FAE FH K 4T 42 CD28HRh &
EE RIE 2 CD28H-Tgfl A EE H
[0021] iRt 7 AEBmia T S HZ A S ik .
[0022]  FIFi2Wi 523 W i 0 7 VE B REEE I e AN 45 A AT LiRB7T-H545 4 4 FHIRE /1
D5 2R T AR, HoZ vk R 4L T T2 W32 3 b i 1K A7 A8 1 41 2 00 5
[0023] P& (IBT-HA%E &0 R LA T B B S MEBR R B H R )+

i P T 22 15
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[0024] |1 44 T B7-H5 J HL R 52 A CD28HIF) 7 PR 4

[0025]  [&]2, /NEIA-J7R BT -H52H il At FRA 78 B 4 1 9 BLYER S8 4l Bl o
[0026] &3, /)NEIA-D7 HE CD28HR AL AE TN A AT [ S8 2% 4% (NK) 41 |, AR - A RIB 7EB AN A
o

[0027]  W&4A-4B7 Hi HH 5 2D 3R 1 8C3 7= A (K Fi AR &5 A FH CHO %% Yo+ RIS 1 N 2EBT-H5 1
RE77.

[0028]  [&|5A-5CR H 4 5 K Fri A kS B 1 g PR 7B 7—H5 : CD28HAH FLAE I B

[0029] P67 HiBT-H5 T gl A4 sl T 400 M 225 (1) B

[0030] | 7/RHB7-H51g1hs 3 LA T AH K ) R IE R B8 /7 : TL-2. IFN-y AITL-10.
[0031]  PE8/RH AR FA (K 3B 7-Ho 4 M4 2D 358 i 45 - B7-H5 , LAEFH 7 B7-H5 5 H.CD28H % 5%
P AH AR FIfBE

[0032]  [&]97 HE BT —HO i ¢4 2D 3401 il 3 A4 T4 Mt 225 1 e 77 o

[0033] P& 10AFIFE] 10B7R H AEAE N A SEPBMCHINSG /N B A 5 75 B (P 10A) Al 4h J& 1 (1
L0B) H, 7ETE A1 (CD45RO™) ASETA ML , 5t A SEBT-HE B4 % CD28H 40 M 1) ' 43 Lb I 5200
[0034]  [&]1 1AM 1B H AR N A SEPBMCHINSG /N B, o, 76 R A (18 1 1A ) A4 A i (1
L1B) o, ££ J5 4] (CD45R0 ) ASETAM i, Ht A ZEB7-HoHi A4 X CD28H 4 M ¥y ¥ 43 Eb (1) 82
[0035]  [&]12A-12C~ th B AH BT RBT-HE MR A HUAA (2D3 R 18C3) K 45 A e P o B 1 2A-12C7R
H L8 B AT BR T gGIRl P 2L o 40 LG Ah g N 28 T gGA R AR B ¥ i A 2B 7 -H5 4t 44 (2D3 1!
18C3) 4 A FH CHOZH il R 1A 1 A 2EB7-H5 [ e

[0036]  [E[13(/NEIA-C) 7 th HE 2H 31 A SEBT-Hbik A fi 4 (2D3M118C3) 56 4B ¥ CD28HRh A
FE A CHO BT-HokE Jer I 455 B 77 AR B3 (/MBI A) BUEE 40 ik A 14 2D3 (VNI B) A
18C3 LG (/NEIC) TiUiF & ANKEB7-H5 FL CHOX: 4+, 3 H 6 5 A = b 1CD28HhTg
A B A AT Y

[0037] [ 14A-14B75% H 40 A SKBT-H5 B 44 (2D3 A1 18C3 ) [ 7 7 PR ST £ o P LAARI ] 1 4B
H2D3F118C3 R FIBT-H5 [ 55— T gV /) 48 .  14CoR HB7-H5  TgV4s#yid /5 B7-H55CD28H
(K5 AR

[0038] P 1500 %L T ik 2D3 1 18C345 A W1 IA 7E CHOLH iu ¥ 3% 1 | 1Y) A ZKB7-H5[K) 55 Al
P

[0039] P& 16A-16B7x Hi P J5B7-H5 : CD28HAH FLAE Al XS T4 7 PR e AZ T I 7 = f) 52
B 16A7R H 72 A7 ZEBR F 47044 2D3 (/NI B) B0 E T (NEIA) BB 7-H5 : CD28HAH B A AR, TT9%
5 10 T A 39 5 » 1 16BN Hh 53 i 28 S BRI 2R 98 (1) A A R~ (/NP A) FHBr dU—BH P 441
i (ZNEIB) B K

[0040]  [&17A-17B75 Hi 1L 2D3F N YB7-H5 : CD28HAH A1 HI A BEL Al 41 1l 1 A JEALNSG /)N
B CD8+ (I 17A, /NEIA-B) FICDA+ (1 TB, /NI A-B) TZH L — 2 ) SR B 25

(00411 [&]1875 75 %1 f5 30min , TCRANBT-H5 R & & [ A [R) I 22 56175 S AKTRE IR AL, (7 I
TCRAZ B B 75 St foe /NI AK TS R 4K, o B 54 , B7-HB 34K 2D 311 A0 & BEL L T AKTVE AL, , 2 1 B7-
HAFEHAECR) F 7 AK T8 i SR (e 4R T4 i S 25 o

[0042] & 197 H 3 i 5 1 52 44 mb & 25 19 CD28HI g PR ¥ B 7-H5—CD28HIE % 31 i 7 A& CDST
Y0 BT A B7-H5 % GLt) 6 24Me 1 HE 12 2% Y89 40 5% (1) 40 i 25 PR 21 A0 05 4 R B B7-H5-CD28HIH %

10



CN 106414489 A w B B 6/46 TT

{2 33 CDSTHH i Xof S 40 i 1) 248 . 25 Pk A 2k
[0043] & 20A-B/s I AE R VA PE B 20 AN SR IL-2477ER) , B AR AR 4 (NK) _ERICD16FIB7-H5
Rt & 25 1 114 [ s 228 BB SENKE AL A B b (CDL0Ta 2 11 ) , i B phCD 1634 3 ANk 5 5 3%
FRINK 5 67 o 0 22 BIB7-H5 Bl 2 25 19 77 B M ENK G AL (1 20A ) o B2 353, B7T-H547 44 2D 3 A0 25
BE 1E 7 NKVE A6 (1 20B) , 32 BHB7-H5L I ENK TG AL .

R VELH UL -
[0044] AR BRI KBUAEFIEATNTURS G B, 35 Hb KR & 5 P 45 4 B7-H5
CD28H;H % [ B7-H5 B A4 (1) HoAth 43—, I H b b2y FAEva T Fis W B & S & e  #%
FEHE e AN At 2RE 7 95 H 1) I
[0045]  B7-H5: CD28HH i &9 M AL ARBT-H5 Je e fz 52 44 CD28HI 41 i 4 % d % (B 1) BT
Ho RISAEPT R 2B 40 [ s & 20 pl Mt R AE B MR 40 . b 5 ELAE R S4B b 2 mT i S 1)
(B2, /NEIA-T) - CD28HF 73l A5 T J5 A7 T 20 Jf  NK 28 B 0 252 4 B A A 5 48 i (G L 2 A
R S AR ) F, IF BE R A A BSR40 i g T R B IR ARIAAE v T
A E B i - (3) , HERIAZETn Tows Tens Ml Tovra TAHREVFE B o NS ML T4 L R 1A
CD28H, 1fiiCD4 " \CD8 FCDA"/CD8" iy iR 241 a1 2 G bk « B7-H5 5 CD28H I 32 A4 AH FLAE HH » LA I8k
Yo R4, B AT BRI 1) G N &S - L4 R I CD28HIK) N VEAEAKR N #3538 1 WAk K T4R e /38
12 THH WA o DRI, 6 T A4 Y R SR T I 51 R RS A 1K) T4 I /1042 T8 i 473 , BT-H5 Al
CD28H. 7] () AH FAE F 72 B 2210 o ik WRIAE KIS R B 1 /I & i T4R e, CD28H R 1 .
CD28HAH fl 28 b IR A5 AR AR AL (NK) _F o ZENKVEALAE 5, 491 WICD 1658 BRAFAE R , B7T-H5—
CD28HH % {2 HENKYE 1 A A o
[0046] A HH 5 43 Hl S 7 56k BA TR B TR < 2 790 0 e 3 e S P L 465 5 BT -HB P A A
HiURg & R B CBB7T-HHUA™ ) , 9 H B A4 & BH 7B 7 -H5 : CD28HAH F.AE FH LA {5 457 35 (Hp
BH 158 551k ) B7-H5 45 5 CD28HI¥) B 771 71B7-Ho HU AR B 75 1H 52 44 il & 25 1 CD28H I g , BE % 43t
FEB7-H52E FH CD28HAH . A/E A 12 344 55 1) G % L2 (1 BE 77, 7 DRI Ik BB % R T 40 e 38 5 A
A B R 57 A DL SHKTE AL FE DR« LR 73 R A 2 8 R im A (1 AR 38 22 N B, 5
H R A FEVR T 0E B A E B S P o H ) 250 o Bt , st 234 R A% P (AR Y
T AL P T2 e AINK 20 ) L

A.B7-H5
[0047]  JRIUBT-HA R ZEIR T FI AL T Je B A I N S DR, HHLA2 (N SIS P Y 14 100 5 S o
B-HK Rum EE K EE2) (HHLA2) s #H% (Mager) ,D. L. 58 A (1999) “PE MR % 5 242
BT EF XS PN B NS A (HHLA2 FIHHLA3) B 4T 4 K IR 7 B2 L {5 5 (Endogenous
Retroviruses Provide The Primary Polyadenylation Signhal For Two New Human
Genes (HHLA2And HHLA3)” , 3[R 4H % (Genomics ) 59: 255-263) , HHLA2AS B A3 O &N oh e (9 3k
Je st (Flajnik) ,M.F. 58 A (2012) “B7 K& 1k : BTHE FINkp 30 [ L i Ak, , H7B7 5 I il IR
BTH7 %52 , LL BT 5MHCH) i 2% R0 % %E (Evolution Of The B7 Family:Co-
Evolution Of B7H6 And Nkp30,ldentification Of A New B7 Family Member,B7H7,And
Of B7’s Historical Relationship With The MHC)” , %)% itt4% % (Immunogenetics )64 :
571-590) . B7T-H57E I Al HoAth 3 7 38 FR NB7-HT o AN, R IEB7-H5 MIB7-HT A& 7E I 7] B e i
fEH.
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[0048] £ R INBT-H5 P HILERG S A B FL W (B 5 5 ) ViR R b B
[A] R RT3 S ANAE MG A BN (ZNER DL SRR ) W 58 58 1 UL A IS L R 1 3T 7 371
TEFT A YRR T — DI SRS M), BB B Tl SR i i U FE i AR < Pk
[0049]  AZEB7T-HSZ kK E 414N AR, I HOLWiE, e o5 T E9 /5. B53
B ER A RE (T hE ) 45 Kb o 41 235 Ke 58, 5 R 455 Ay 3l R D, 3 4685 A BT 5 5 1A
FBT-H5 % R R T B T bV L 53 | TgREC—1 SR 25 Myl L DA S TgREV -2 A 2.4
M35 o A7 AEBT-H5 1) 22 > R ARAFAE I A A (1 40 8 5% 5 QOUM44—1 (% N) \NP_009003 (GI :
5901964, %2 A) LA A AADA8396(GT:15726285, 2 A) 5 ILWO 2011/020024),
[0050]  ARAE “FARBT-H5" (WFRA “KIRBT-HT" ) J& ¥ AT KARAFAE BT -Hh B IL R 7 1)
AL FEAS B BRI 1 DA S il ) I 20 AR R M N SEBT-HE L 1. 17 71, & 53 5 QO UM4 4~
1,7(SEQ ID NO:1):
MKAQTALSFF LILITSLEGS OGIFPLAFFI YVEMNEQCIVI GRLDEDIILP
SSFERGSEVYV THUWRKYQDSYK VHSYYRGSDH LESQDPRYAN RTSLFYNEIQ
NGNASLFFRR VSLLDEGIYT CYVGTAIQXE TNEVVLEVGY FLTPVMEYEXK
RETHSEFLICS VLESVYPRPII TWKMDNTEIS ENMNMEETGSL DSFSINSPLN
[0051] TTESHESYED TIENSLLEQT WTGRWIMKDG LHEMQOSEHVS LSCQRVHDYFE
SPHODFRVTW SEMESGCTESV LAYYLSS3ON TIINESFEFSYW NKELINQSDFE
SMNILMDLNLS DESGEYLOCHIS SDEYTLLTIH TVHVEPSQET ASHHKGLWIL:
VEPSAILAAFL LIWSVKCCRA QLEARRSRHP ADGAQOERCC VPEPGERCESA
PDHNGEENVPL SGKY
[0052] L HIE ANEBT-H5E & PATR : KEFESEQ 1D NO: IHJAFL IR I 1 R 22/015 5
B REAESEQ 1D NO: 1L L6 1 13110 TegkeVAL 1 453 (DL FRIZR R H) K3
FESEQ 1D NO: 1A ZFERIR L 1388 22211 T gFEC-1 M Z5 A48 . RELAESEQ 1D NO: 1) & L IR
WRAL235% 328K T gLV I 245 My, R K BUAESEQ 1D NO: 1 52 1 7k ik 345 2 3651 5 ikt 44
R 3k o ) N ZEBT-H5 22 IR PN A — Z8 AR FH 10 A2 SEQ 1D NO: 1) 2 FE R 7 3t 141-144.156
158.160.162.193-196.198.200.201.224 . F1225 . &1 %} AZKEB7-H5 22 Jik [ T I 4 N—3% 32 1740 i
FEAVAT 15 ESEQ 1D NO: LRI LM% 3590, 103 F1318. AKB7-H5 2 BRI 1 SR A5 AL FEBOT .
N344K . f1S346R(UniProt QOUM44)(Z WO 2011/020024 , %% H At x5t A ZEB7-H511 &5 My fl 7
IR N 2 5 UL e 4 a6 .
[0053]  #whd ASKB7-H5(SEQ ID NO:1)[FDNASEF A (SEQ ID NO:2)
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[0054]
(BLRR

atgasggeac
gagtggatet
Tygadatyaaca
tethoattty
tagctataay
aagatoccag
aatyggaaty
aatttacacc
tggtygctaaa
aggaacacaa
tocaattate
tggasgaaac
abtacagygat
gaagcaaaca
tgcasagtya
Leagcaaace
tthctetgte
atgaateoey
tetatgaatt
caatatttcot
tagaacegag
gtgoechitg
ttgragagcee
corasaraaga
coogataaty

agagageact
caaggeatat
aategtecatt
agaggggatc
gitecatagtt
atatycaaac
cgtcactatt
tgotatgtay
ggtgggagtt
acagetteott
scgtyggdaan
agggtottty
caaatticata
tggacagyge
atacgttics
aagacticas
otggettact
attoetcatygy
tgatggatet
tCggatygaat
céaagaaasa
cgattibggd
cagotagaag
aagatygtigt
gogaagaaaa

IFPLAFFIYV
SYYKGSDHLE
VGTAIQVITN
FLEPEKPEDT

PMNEQIVIGR
SQDPRYANRT
EVVLKVGVFL
LMISRTPEVT

gtotttetto
tecetthgge
ggaagachty
cgadgtogta
actacaaagy
aggacatcee
tttcagaaga
gaagageaat
tttetcacac
aatatgcage
tygagaacac
gattetitet
Ltlhatygaatgh
gotggacgat
ctecteatgte
aghtacttgg
atotygagete
aacaaagagoe
taatertioa
dtactttact
gettecodta
agettitetg
coaggagygayg
gtoeeteoty
Ltgtgectett

IgG4F?§U):

LDEDIILPSS
SLEYNEIQNG
TPVMKYEKES

SVVDVSOED

ctoattotca
tttettoatt
atgaagatat
atacactyyga
cadgtyaccat
ttttctataa
gtaageaettc
tecaagtgatt
cegtgatgas
gtattaagty
acctatetet
chattaacag
acaattgaaa
gasagatggc
aacctygtaaa
totagaatga
ctuacaaaat
tgataaacca
gacagtggygy
Lacgatcgac
acaaagygsht
ctgatitgga
cagacaccct
grgagogety
Leaggaasay

FERGSEVVIH
NASLFFRRVE
KYGPPCPPCE

taacatotet
tatgttoecta
aattetecat
agtatoaaga
ttggadaygee
tgagaticaa
tggacgaagy
acaaacsaag
gtatgaaaay
tttatoctoy
gagassaaca
cocactgaat
attoactget
cttoataaaa
tgattatttt
aaagtgagac
acaattatca
gagtgactto
datatttaty
acagtygcatyg
atggatttty
gogtaaaaty
gotgatggag
Loocagtgea
ta

FRRVENSEBT-HETgVEE MRS TeGARE & 82 1 1 & 2L B8 7 51 2 (SEQ 1D NO:3)
PR HBT-H5 751 5 T Rl Zeas

WKYQDSYKVH
LLDEGIYTCY
APEFPLGGPSV

PEVOPNWYVD

VEVHMAKTK

PREEQENSTY BVVIVLTVLH

QDWLNGEEYR

CEVSHRGLEPS

STEKTISKAK

GOPREPOVYT LPPSQOEEMTK

NOVSLTCLVK

GEYRSDIAVE

WESNGOPENN

YKTITERPVLDES DGSFFLYSEL

TVDESENQEG

NVESCSVMHE

ALHNMHYTOKE

LSLIPG
[0055]
LERIBT-H5RT S 7% (SEQ ID NO:4)):

MKAQTALSFF LILITSLSGS QG
[0056]

Rl 8 A AT DA AN ENAC s /37 31 (SEQ TD NO: LI ek Ak 1-22, BI R SR 47

YL R ARATAERIBT-HAHT 5 7 I HIDNA Y 51 4& (SEQ 1D NO:5) -

atgaaggccce agaccgecect gtecttette ctgatcectga tcacctceect

gtccggeage caggga
[0057]

B AR & AT TR AR, BUARSE Rl & AT Hifth e A .

[0058]

13

BEORRIE AR K, B4R HBT-Ho Bl Bl & = AN ST eGA X 45, {H & IL 25 R % v DA AT
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atctteecte
gatcggocay
getoegagat
tegtactaga
caaceggace
tgttoticey
gtgggcacey
cagtgttocty
ctegctgece
Lottt
cgaagtgace

agttcaattyg
gooagagagy
cgtgctgsac
ccaacaagygy
ggcecageeee
gatgacuasy
sectoeganat
tacaagacca
ctocoegooty

tggootiott
ctggacgagy
cgtgatceas
agggetedya
ageotghtet
gegagtgtcy
coatecaagt
agocoogtga
cecttgteet
Geecdaages
tgeotgetgy

gracqtygac
aacagttcaa
caggattyge
sotgedeage
gggaacocea
aaccaggtalt
cgecgtggas
ceoeceestgt
accgtggaca
gatgcacgay

catoctacgty
atattatect
tggaagtiace
ceacetggaa
acaacgagat
crtgetygatyg
gatcaccaac
tgaagtacya
gegootgaat
caaggacaca
tggatgtgte

ggagtggaay
ctocacotag
tgaacggeas
tocatagaaa
ggtatacaca
ceotgacoty
TgggagLeca
getggacton
agtecagaty
goeotgcaca

cocatgaacy
goectaecage
aggactoeta
Lecoagygane
coagaatgygs
agggcatcta

aagotagtac
gaaagagtet

tretggosygy
ctgatgateot
ccaggaagat

tgcacaacygs
cgggtggtyt
agagtacaay
agaceateic
ctogcetocaa
tetegtgaag
acggceagad
gacggetctt
gcaggaagyc
acegdactacac

ageagatogt
ttegageggy
Daaggtgead
Ceagatacyge
gacgestose
cacctgttac
tgaaagltygy
aagtacggee
aeegtehgt

cuecggacose
ceegagygtyae

casgacsaay
cegtygctygac
tosaaggtgt
caaggeoaay
gocaggaaga
gogotitotaecce
tgagaacaac
tettectgta
aacghbgtict
ccagaagteg

ctgtcocctga

[0059]  AUHEB7-H5 M M 4h 45 M AR P N SEBT-HB N SE TeGAPRIN & 82 9 1 & L 2 Fr 771 e
(SEQ 1D NO:24)(B7-H5ECD-h1gG4P, HiHB7-H5 ECD aal-340014 T R4k, 3F H £ & k228
2 IR RALINA XU T RIZ)

ITFPLAFFTYVPMNEQIVIGRLDEDI TLPSSFERGSEVVIHWKYQDSYKVHSYYKGSDHLESQDPRYANRTSLF
YNE TQNGNASLFFRRVSLLDEGIYTCYVGTATQVITNKVVLKVGVFLTPVMKYEKRNTNSFLICSVLSVYPRPTTTW
KMDNTPISENNMEETGSLDSFSINSPLNITGSNSSYECT ITENSLLKQTWTGRWTMKDGLHKMQSEHVSL.SCQPVNDY
FSPNQDFKVTWSRMKSGTFSVLAYYLSSSQNT I INESRFSWNKEL INQSDF SMNLMDLNLSDSGEYLCNISSDEYTL
LTTHTVHVEPSQETESKYGPPLRFCRAPEFLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSQEDPEVQFNWYVD
GVEVHNAKTKPREEQFENSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSTEKT I SKAKGQPREPQVYTLPPSQEE
MTKNQVSLTCLVKGFYPSDTAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVESCSVMHEALHN
HYTQKSLSLSPG
[0060] {55 F 3 Al LASE RARME 5 Fr A1 (SEQ 1D NO:29)

MKAQTALSFFLILI.TSLSGSQG
[0061] B & EH AT LAEH IR FP 1 (SEQ 1D NO:25) 4ih%

atgaaggcccagaccgecectgtecttettectgatectgatcacctecctgtecggecagecagggaatettee

goooeggc

ctctggecttettecatectacgtgeccatgaacgageagatecgtgateggeecggetggacgaggatattateetgecece
tccagcttcgageggggctecgaggtegtgatceccactggaagtaccaggactcecctacaaggtgecactectactacaa
gggctccgaccacctggaatceccaggaccccagatacgecaaccggaccagectgttctacaacgagatccagaacg
gcaacgcctceectgttettecggegagtgtecctgetggatgagggeatectacacctgttacgtgggeaccgecatce
caagtgatcaccaacaaggtggtgctgaaagtgggegtgttectgacceccegtgatgaagtacgagaageggaatac
caactctttcctgatctgetecgtgetgtecgtgtaccecteggeccatcatcacctggaagatggacaacacceccea
tctccgagaacaacatggaagagacaggetcecctggactecttetecatcaacteccecctgaacattaceggetec

aactcctcctacgagtgecaccatcgagaactccctgetgaagecagacctggaccggecagatggactatgaaggacgg

14
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cctgcacaagatgcagtccgagecacgtgtecectgtectgecageccgtgaacgactacttcagecccaaccaggact
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tcaaagtgacctggtcccggatgaagtecggecaccttcagegtgetggectactacctgtecageteccagaacacce
atcatcaacgagtcccggttctectggaacaaagagetgatcaaccagtecgacttetecatgaacctgatggaccet
gaacctgtccgacagecggegagtacctgtgecaacatectecagegacgagtacaccectgetgaccatceccacaccgtge
acgtggaaccctcccaggaaaccgagtctaagtacggeccteectgeccaccttgtecegeeccctgaatttetggge
ggaccctetgtgttectgttcececccccaaageccaaggacaccectgatgatecteececggacceccgaagtgacatgegt
ggtggtggatgtgtcccaggaagatccecgaggtgecagttcaattggtacgtggacggegtggaagtgecacaacgecea
agaccaagcccagagaggaacagttcaactccacctaccgggtggtgtetgtgetgacecgtgetgecaccaggactgg
ctgaacggcaaagagtacaagtgcaaggtgtccaacaagggectgeccageteccatecgaaaagaccatectceccaagge
caagggccagceccegggaaccccaggtgtacacactgecteccaagecaggaagagatgaccaagaaccaggtgtecce
tgacttgcctegtgaagggettcectaccectecgatategecgtggaatgggagtccaacggecagectgagaacaac
tacaagaccaccccccetgtgetggactcecegacggetetttettectgtacteeccgectgaccgtggacaagtecag
atggcaggaaggcaacgtgttctcctgecagegtgatgecacgaggecctgecacaaccactacacccagaagtceectga
gcctgteccecggetga

[0062]  AHLL T#%) 2 RIEH ANFEBT-H4 , K I N FEBT-HE I, 5 2R () 38 (19, _dk T
Wi b R 2 AT 4 ) o A SEHHLA2R BT HE BT . 1B ABT . 2 e 44 3q13. 33
F o B7T-HAZH M A T B MR 4 L B O HAEM RAAM(DC) b al 353

B.CD28H

[0063]  CD28H, 7F Mt A I Ath bt 77 B FR AHTCR, A& 41 X B7-H5 14 J5 52 446 o #H RSL - , AR ECD28HAN
H7CR& AE I ] B AT FHAY  anZE AT A, R1E “RIRCD28H” GEFR Y “RIRHTCR” ) /& H5B7-
HB5 ) R SRATAE I S 32 A LBl EL AR A4 o T2 At NK 20 0 R4 200 it E A 9 401 il 6 38 CD 28 H L. £F 3¢
Wk /B e NSECD28HZE ik T3 AMPR DN 5 5 s 45 1 J3ORT S 5 R B 1 45 3802 (TMILGD2 ) (hr Ay
K (Rahimi) ,N. 25 A (201243 H 14 H HL 5~ H AR “58 5 TGPR- 14 HLE A AR rh s B ) 3 AR
4+ (Identification Of IGPR-1As A Novel Adhesion Molecule Involved In
Angiogenesis)” , 7 FAM AN ML A% (Molec . Biol .Cell.)23(9):1646-1656) , {H /&
CD28HI¥) ThBE FF AR AL G I AR o B X E IS R ARCD28H 7 (1) S L 1R 17 771 (1 %8 335 (1 AR B i 12k
S HE : QI6BF3-1 (B A ) .QI6BF3-2( & A) \NP_653216.1(G1:21389429; B A ) FINP_
653216.2(G1:281306838; & N ) o LA 1Mt 1 RIRCD28H 7 AR MERIL IR 7 1] (QO6BF 3~
2),9SEQ 1D NO:7:

[0064]

MGEPEMVLGL
AWERLRVEWT
PVSLNHSGAY
FLEVLLGVGS
GAPKKSEDCS
RPGHPVEMVR

S A ZKCD28H(SEQ 1D NO:7)[IDNASTH A& (SEQ D NO:8):

LVDIWALOEA
KDGAILCQRY
VCWAAVEIPE
MGVAATVHGA
GEGEDORGOS
VSPERPAPTQO

SSLIVQOGPN
TTNGSLSLGY
LEEAEGNITR
WFWERRICOQ
IYSTSFPOPA
PREKGFPRVG

15

LLOVEOGSCA
CGPOGRLSWO
LEVDPDDETO
RDSGNSPGNA
PROPHLASRP
EE

TLVCOVDQAT
APSHLTLOL

NENRIASFPG
FYSHNVLYRPR
CPSPRPCPSP
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atgggagtece
geaagaagcee
tgaggcagay
gectgggaac
tocaacegtac
agggacgget
cetgtgagoe
gattcoctgag
acccagatyga
ttcectottog
gtggggtgea
gtaacagoce
ggggecacaa
gugccagage
cgecasctygge
aggoeocggee
cacccagoayg

cgggcatggt
tcaageciga
cagtcagygcey
ggctocygtat
atcaccaacg
ctectggcay
tcaaccacay
ttggaggagy
coosacacay
tgetgetgay
tggttetyggy
aggaaatgca
agaagagtga
atttattcaa
gtcaagacce
aceecgtete
cecgaggecaa

goetgggeoctae
gegtgeagea
acccetyggtet
taagtggaca
geageotaag
geacecagoed
cggggegtac
ctgaggycaa
aacagaaacse
gatgggaage
gecgecgnag
ttectacagea
ggactgetet
ceteoticce
Lgcecocagee
tatggtcagy
aagggtrace

ctggtygcaga
gaggcacaac
gecaggtgyga
aaggatgggyg
cetgggggte
atcteaaccect
gtgtgetygy
cataacaagy
ggatcgeaay
atgggtgtygy
cltgecageaa
acgtcctata
ggagagggya
geaaocygce
cgagaccoty
ghctctocta
caaagtyggga

tectgggecct
ttgctgcagy
ceaggecaca
cecatcetgty
tgcgggoces
geadctyggac
cggecgtaga
ctetttgtygg
cttegcagya
ctgegatogt
agygactcag
Ceggeoacyy
aggaccagay
ceesgocago
seeoagsoos
gaccaagoec
gaggag

C. & X
[0065]  AnibAb A A, Wi SRIX Pl & Je I — Bl AR 45 A 2 L [RIR S0 B 1 e S PR DA RS A
FIRI G, WIFR—Fh TR0 ) fr A &7 — P e =7 WER X PP &5 580 I Sy Bk
B0 TP R BT S UE , WIBRPURRE 98 “o i br b 45 57 2 iR OF B4R B2 4t
JRB7-H5 ) ¥ 48 X 3 B (R ) o T8 e S MR 25 5 BB B B ) oA m] DA B ARG
AN ST A B ARSI , Wi 2 a0 Rz A B R e i ] dn 5 9% 0 52  BIACORE®
D5 A AT L 60 A DU 5 A 5 1 B SR R AT A BT TR ) — 2 P 1 TR 2 AR 1
Wi AR A B AR PG AR, Rk, Jidk (R KBRS & BORA S HoAh
PR R AR AE SR BE AU AT LA R S8 i e Ve 1K U7 SR & B HoAth 79+ 1 45 & BIFeRZ
W B T IIANES BOZB S R ) A st () LAt X 3/ 3 () &5 6 G5 AR 3 15 TP e [X o
[0066]  GI7E 45 A BRI AR B T 5 TAT I ARG “FEA 17 5 78RR B 82 21 (1) 3 3
e AR R A BB YT DS o DRI A8 4, G SRR i P R A A P A BT T A S I U (A
XPFE KT &R 60% , KT 5 MRI70% , KT 575 % , KT 5 40 i
(1180 % , KT 58 & FH 1185 % , KT 52 &R #F90 % , KT 58 &R A I195% , Bk T 52 4=FA
THII97 % ), — Rl FREMEFEA R FBT-HA TG E - 28U , 0 5 b 2 G 3 e S M A R R AR
FE RT60% M I, KTF70% MK, KT 75% ME ), kT80 % MFEIfK , K T85 % AHE Y ,
KT 90% AHFE ), KT95% AHFE A, UK T97% MR E, WK —F o+ 55— MaFRAR
A 1A I ) S 58 e S MR R/ BRRAIE )
[0067]  fnibAb A R, R1E “Zil3E” B L3RR — P FLah 4, 15 ek R 28 (i an, B:4-
B KR ) L R K, A ) s il e A ARE B ET B AR R
Z T W eI ECET B MR AR B SRS
[0068]  AnibAb A A, AR TE “Bufk” B /LR s B Al AR X7 0 (R s (9 S )% BRER 1 45
F o ARTE FAR X B RN Z A B BR R IR P S PR T S = R (B AR e ) X
4y A% AR X ALHE R ARIX 1% A X AR N TP R A A m A X B R A AN X
B “CDR” 1) 2 S IR ik A (B B M, AR A2 B mT AR S5 M3, KEUER 24 24-34(1L1) \50-56 (L2)
M89-97(L3) &b, IF HAE H B n] A L5 iyl b, K EAE R 3 27-35(H1) . 50-65(H2) F195-102
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(H3) &b s REHFr (Kabat) S N, BA #2788 W & 1 197 51 (Sequences of Proteins of
Immunological Interest),2E5hR, 3t PAE , SEEE 7L PAT ARG, W ZEE, S E 2
PN, (1991)) I/ Bk B R A8 IR 1 8 e ik 2k (HP 75 e ] AR 25 M3, 52 26-32(11) \50-
52(L2) #191-96 (L3) , FIFE 5 HE ] AR 25 fy i A& i 26 -32 (H1) . 53-55 (H2) 196-101 (H3) s I
P (Chothia) flLesk (Mo ) , 1987, 43 F 4% 24 . (J Mol .Biol.)196:901-917) . “4E
BRX” B PR R A AR T e b e S 148 [X 5 DA A0 () S 8 ] AR 25 Ik i o RE B AR
8 R v B B L 20 e PERUAR NSl NIRRT A U A Ak g de de Ak
(Z WA B ek B 1 (Muy 1 dermans )28 A, 2001, ZEW4k 2 Bl 23 (Trends Biochem.Sci.)
26:230; NHE /R (Nuttall) %5 A, 2000, 24425904 ¥)F A (Cur . Pharm.Biotech. ) 1: 253 #fi
02 (Reichmann ) FIE 8 & 7 (Muy 1 dermans ) , 1999, %38 2 515 4% E (J. Immuno1 .Meth. ) ,
231:25; HER AFFS5W0 94/04678FIW0O 94/25591 ;3 [H % F|'5No.6,005,079)  FLEEFv
(scFv) (Z W ltn, 2 W5 vl B AR 259 2 10 3 B 58 22 (Pluckthun in The
Pharmacology of Monoclonal Antibodies),#113, % £ (Rosenburg) 1 /R (Moore ) 4
B, A MRAS HHARA A] L, A1 2,269-315 01 (1994) ) LB BUME AL IIE L Fy (sdFv) L g
LA RN R PR A (B Td) Fodg CBLAE i% B 7T-HA HU K K L Td Mg —Pu Ldifd ) « Bk
H, SR HUR A FE AT SRR F F i 3R E A 5 (B TG TgE TeM  TgD TgA LA K2 TgY) LS5
(11gG1 . 1gG2.1gG3 18G4 IgAl DL S 1gA2) B -2,

[0069] e A I, RETURR DLl G B 2 dulh b AR iE ) bk g X
(“CDR” ) AT b 25 A4 1 AT A% X7 470 S5 IR 7 el (KT RE B AR R 1) I HL R Bt 9% o e 1
25 A BRI EE I —ANBE N4 B2y BrdEFab” ,F(ab” ) 2, Fv, BLgE (ScFv) , L H
RAPAE , RIRAFAEI AR, A SRR AR “A] A2 X7 Ft R R A7 i B S — P e il a1 (4
Wi, B2 VB ASF BUR B T0E IR AL 5 B A2 AR B AR BCAR ) (M B A B 1 . S A i
(1), ARG R B 22 48— P IKEC 2 IR, 1 IR B2 IR 4 22 /Do M S 2 L R ik it . &2 /b 10
TEAE I S LR IR L B D 15N AR ) EUIE TR TR AL L 2 /D20 R 1) S L R Tk L L 2 /D25 i
BRI IEIR IR L 2 D A0 B F I IR IR L 2 /D50 42 R L R Tk It /D604
(KR IEIRIE L B D TONE L) F IR R IE L 2 /D80 E LI B IE R VR AL & /D0 NMESE R
TR IRIE D100 S R LR TR IE B /01 26N FE B R L IR TR I 2 /D 1504 IE B2 1)
RAIEFRRIL D ITHAE L IR R FE . F /D200 82 1 B I B ik i L B 2 /D 2501 i
LR AL IR IR AR T o

[0070]  $p ASEBT-HAHUAR R A2 BRA BRAIEAAT A V0 T 76 A AR AT A2 R DLk vy
SR » A R0 R FH SR oA B Am A0 R Jrodd T 22 A ads (491 2, A 4 B30 o A 0 2
SR ZE) AR DB AR ASECDRA , AT T AR AT DA AL FE R BR B FE AR L Bk
BN A S AERT A NV TR FHEL I, NIRRT A mT LR A EAHFER S S
T 45 A T 990 45 A o AR S SEHE P, i CORIG — . 2 = DY B L AR I B AR A O
B SR B0 I (BD L RAR) o 58 A N EBUAR N T N2 MR 7 VR T R i A A B
i

[0071] A ZKPufdnr L i 72 ARSI O RN 2 Fho7 2k dilid , S FE 1 AT A B A
BRE A P FI PR SCER B (R B AR s 5 vk (Z R E B 054,444 ,887H14,716,
111 A HEHBRAFFSWO 98/46645.W0 98/50433.W0 98/24893.W0 98/16654.W0 96/
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34096.WO 96/33735.FIW0 91/10741) o NZEHUAKT] LA FH % B2 R /N BR SR 7 AR, 1K 6 5 L [A]
/NRANBER L D RE W IR ME S BREE 1 (H 2 AT RAR A NS S 3Rk i 1 B IR 49 2, ] DARE AL
B 1 [R5 AR A SR H B AR B SR ek ar A BB S SN BN R G T Al
Al B ACH, B 7 ONRER MR 24, e W L N SRR AR X fH 58 X A 2 R X
(diversity region) Gl ANBI/ING G T4HML 2 Ao AT DA fs /) R B AN S e SR ER
FERITE DRE , BAE 5IN NI 2 BRAE 11 J DR 2 1) [ I 26 3 3] 9050 2 2 fe ol 3k 6 s Bk B 1)
PRI JE D RE o B AR U, THIX [ 214 B A B 1 PR PESAR ™ A AZIR VRIS T 40 M b 38 3F 5.4
T 53 B R Fe b DU 7 AR R A /N BR o SR a3 I B/ BB DA 7 AR SR IA N SRR ) 4l A+
AR o A8 B T 2, T B B0 (191 T, B7—H5 22 JIk 1) A B B — BB 49 ) ke o) 26 5 DR /)N R Hh
P o B S0 L DR PR P v o A T DA AT FH AR ) 2 5 R 5 A M 8 ) B R R /N BRBRAS (2 L 451
WFRE LR 55,916 ,771) 56 H A/ R BT HAA 1 S8 50 0% BRE (A 5% 25 (R 7E BN 43 A i 7
o B, IF HLRE AT S ) e e A 2 e AR DRI, 8 A B A, AT e ™ AR VBT A FHIY)
1gG. IgA- IgMPA S IgEFifA . A 1 4538 T = NS BRI L AR , 2 WAG A% (Lonberg) Al
AR /R (Huszar) (1995, %% 27 [E PR 424 (Int . Rev. Immunol . ) 13:65-93, ¥ Hid it 5| FH DL H
BEATE) N T VRGN FT A NS HUAER AN 2 B v B AR ) LB AR T AR
HEHARR 5 2, 2 WA EBR A 5W0 98/24893.W0 96/34096 . FIWO 96/33735; FIZE[H
LH'55,413,923.5,625,126.5,633,425.5,569,825.5,661,016.5,545,806.5,814,318.
PLK5,939,598, K Hoad it 5] VA 23045 & R IhAh, 2 m)i w122 R Je v i (Abgenix) 24
A (#p B Z % (Freemont) , N A48 JE ME MM ) PA A M 15 5fi 52 #f (Medarex ) (35 Ak 47 i
(Princeton) , HiE v M) 8E1 2 540 FIZLT FIR R HEARE Xk R PR R4 NS hifk
[0072]  “iAPuig” & Hh LRI AR 207 E B AR Xk ElD 79+, nha
T B —PhEE N SEHURRA] AR XA S8 Sy 3R EE 1 1E 8 XK FUAR o 7 A B A BLAR I 5 R AE
AR TR o 2 WA 15 AR (Morrison), 1985, B (Science)229:1202; 4 (01) 55
A,1986, £WHi R (BioTechniques)4:214; FH M (Gillies)ZE N, 1989, Gz ik k&
(J.Immunol .Methods)125:191-202; MIZE[H & F'56,311,415.5,807,715.4,816,567 A4,
816,397 ] AT FHIAS 4k O 1 22 P 2 FE R B, 9 I CDRBEAA (EP 239,400 5 B R A5
WO 91/09967 ; FIZEE L H'55,225,539.5,530,101. LA f%5,585,089) , 44 (veneering ) B
KM EE(EP 592,106.EP 519,596 L7 (Padlan), 1991, 0 F# &% (Molecular
Immunology)28(4/5):489-498; H347H Jé £ (Studnicka)ZE A, 1994, % T2 (Protein
Engineering)7:805; LA X&' & i K (Roguska) % N, 1994, 3 [ [ Z B 5 B B Tl
(Proc.Natl.Acad.Sci.USA)91:969), L M st i 21 (32 E % F'55,565, 332) , K= £ Ak
H AR NSRRI — N ELZ AN CDPvSHIR B A SE S iE BREE 1 43+ HIHEZL X (R R & DA

[0073] A B H AR J “ NIsALIAE”™ (Z WAINER N & 'S EP 239,400.EP 592,106
FIEP 519,596 [EPrAF SW0O 91/09967F1W0 93/17105;3EH L H|55,225,539.5,530),
101.5,565,332.5,585,089.5,766,886. 116,407,213 LA L2 F}(Padlan) , 1991, 7> T4 &
#(Molecular Tmmunology)28(4/5):489-498; #ts7H F& £ (Studnicka)ZE A ,1994, & A T.
FE(Protein Engineering)7(6):805-814; % & i+ (Roguska)ZE A, 1994, 3 [H [E X Bl 4B
B¢ FIl (PNAS)91:969-973 5 1 (Tan ) Z¢ A, 2002, Fa 0% 2% 24 & (J . Immunol ) 169: 1119-1125; K /R
i (Caldas)ZE N ,2000, 25 A TFE (Protein Eng.)13:353-360; & B IV (Morea )2 A , 2000,

18
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F7E (Methods)20:267-79; 2K (Baca) & A, 1997, Mk % 24 & (J.Biol . Chem. )272:
10678-10684 ; & & #i+ (Roguska) %5 N\ , 1996, 85 H L.#2 (Protein Eng.)9:895-904; FEFL
(Couto)ZE N, 1995, BESEW A (Cancer Res.)55(233F]):5973s-5977s; FEFE(Couto) A,
1995, 3@ M 4T (Cancer Res.)55:1717-22; F 5 #H (Sandhu) , 1994, 3 [X (Gene ) 150: 409~
10 75 £k (Pedersen) % N, 1994, o3 FAM % 2 & (J Mol .Biol.)235:959-973; Z
(Jones)ZE N ,1986, H%R (Nature)321:522-525; #fi 70 = (Reichmann ) ZE A, 1988, [ %R
(Nature)332:323-329; L L &H M (Presta), 1992, &5 HWAEM S H W
(Curr.Op.Struct.Biol.)2:593-596) . W /L SLAF A , AE “ NYEALPUAE” J2& 45 A FE N SSHEZL
X ARk 3 AR A G 2 /N R BORER ) F 2 3R E E 11— N B2 AN CORIY o & Bk EE A - H2 fECDR
PAE NS 2R EE AR “HEA” , F B MEAE R N SR E BRE RO 2487 R AT 2
FEAEAEE X AR R WER EAEAE, EA TS5 N s Bk A H e XA F—3, Bl 204
85%-90 % L1k 2195 % B 5 2 b — . DA I, bR 1 AT REHBCDRAM , AL S 3R EE A I T i
W HEA FE RN KGIZBRE D 75 AR A AR B 2 4 A IR 5
AN IE AL B BRI S BRE A I BUAR o 91 0n s N DR AT AN ek 2 RS 1) Bk A s, DAL DR 48 2
A PR R T AR X R AE AN A AU, T “AJEAE (humanization)” Fid B A A BT
P “ANIRAL” , B B B A3 2000 IR iR 25 4 21 5 32 AL Z CORF A AR Fr A4 & Xt 1 AH 7]
PSR b o AT K4, AR PR 2 N R sk A (2 ARDuE) , H A iZ 2 ARk & A2 X bk
ek B BA A B R OEA J7 . BLAGRE TR AR N SRR (HE AR S A4 ) 18 /N B R BR
REGEANFR R KIS AR X B AL A AR EE LT, AR Bk E B HEZE X (FR) %
TR A B HE N SR I AR e Ah , NI AAR AT LA AL HE AE 52 AR Ak B A4 30 44 o R IR
[R5 Js o AT X AR ASE AT o dds 1t B gt — 20 ok o 0, A VR Puidfs A B A 4% 5 /0
AN HLSL R YA A] AR S R, b i AT B AR b T AT ) e R AR DO BT AR N R
BREEPIRLE , 3F BT A BUEE A EFrA BIFRE B A N KRBk & A 7 7R L . Nt
AT 398 Hi I W A5 % 3R 8 1 1E 8 X (Fe ) [ 22 20— 303, LR b R G0 0 K5 S P b 45 45 BIF ¢
RITBZ BRI CL 28l i 51 N Z I IR ik AL HUAR | i B i CHD 58748 ) e A8 18 A8 S i Bk B
[R5 o

[0074] 2R PR3 1) N 2552 A4 HE 22 15 1) () DNA ST B A FEAH AN PR T2k 1 A 250 R VHIX B VH1 -
18FITHE LA Sz NPl R VLIX Bt VK-A26 F1 JKATFRIX. B o 75457 58 SE iR 451 P, 4 A #0085 ZH DNAE:
ARAFILLECDRH I — AN B M EAMEZR X N o HEZE X ] DL RARAFAE N B A B HESE X LI
AR B ANBHEZR X (2 DL 177 5 (Chothia) e A, 1998, “his BR & [ 1] AR 45 M3k 11 )55
B R 45 R B 5E (Structural Determinants In The Sequences Of Immunoglobulin
Variable Domain)” , M52 (J Mol .Biol.)278:457-479 [l ASKHEZRX 51| 42) o
[0075] A VYRALERIR & BT -H P AR A L AHE 2 /b —A I H it R A m] AR 25 M 35
A, o T A B AR BT A I CDRIXOGT BT HE N SR G 3R E A (R, (AR o440 ) 1 IR &L, 3F
HPrA A ETA FIHEZL X 2 B AN Rz skt A A Fe B IRLS L e , B7T-Ho fi 44
W AFE G IR & EE X (Fe) I 2 /3055, U b @ AN SR 5% B3R E 1 (1) 838 93 o AT A A
T P B I B7T-Ho PR K Dhee (HLAK T 5 7l 75 LI U8+ D RE ) R Pz B (1) 15 5 4514
I8 o AE— LE ST ] 1 , BT-Hh AR ¥ 1E 52 45 A e (B A0 45 ) A28 TgA. TgD. IgE  IgGER IgM&5 14
AR B SRR R, 2 NIEALBT-HbHu k2 B £ H TR JT g IF B iR Ehiie 8+ Thsé
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(8] B A A4 S50 P 00 A 5 60 400 B 785 PR (ADCC ) AN M A 5t P 400 55 P (CDC) 3 1k ) st £
N TgGIH E 25 138, JUH 2 TeGL A TgG3[A] M AL i) N S T oGl i 485 My bl o 78 B AR e 5 v, 24
B7-Ho4iif 2 & £E FH TI697 B I IF AN ER BRSNS+ D REm , 1 FHTgG2 M TgG4[H] Fd o A
R ek 5 B A AR AR 8N Dy e (40 35 [ B R IS & 5 2005/0037000 812005/
00645147 3 i 1 AR 28 ) 1) — N B 2 AN U L RS i 1) F o fH 8 25 745

[0076]  FE—MEsLiafslrh , BT-HoH A4 A0 & 42 B [A] 22 /D B B0 W] AR 45 A — 3 o £E HoAth s
Jia A5, BT-HB40 44 ] LA 3 — 5 40,455 5 B 10 CH1 L %% L CH2 . CH3  MICHA X 1 [l — A ELZ A 4t
] DAk B AR AT 28 ) e BREE 1 (045 1M 1gG TgD TgAFNIgE ) LA R ATART [ Fof 2 (0. 4%
1gG1.1gG2.1gG3MITgG4) o 7E — L& Sl 4 vt , 1 72 &5 Ha 4l A MR ] 72 4 52 &5 W) 4, L v 75 2
Tuik R n g EE R VS M, IR ELZ 2 A L A 2 TG o 78 H A S RE 41 , 763 Fh 40 Bt 25 176 1k
AR NAEBIIEOLR , 15 2 45 M3nT U 1eG228 I 1 B7T-Has k] LSRR A 2 T— 4
B R AP 7 A, H kR ELAR 1 52 5 38R AL Ay B8 1) U8 - D RE 2 AE AR I
WHEARAM .

[0077] NV ALFUAA I HEZE X FICDR X AN 75 22K S0t B2 T 5% A 7 71, 491, £ 44 CDR B A
HHEZEA] DL 5 b — AN FRIE R B 3R N BB SR AT AR, DA AE AN 7 A AL CDR
BCHE BRAR A N LT A FrAR S AR SR SR 1T, e SRR ARRIE A 2 T2 19 1, AR
FUARRR L [ 5 /75 % 1 0k ST 55 AHEZRIX (FR) MICDR 7 F1 I RS , B 384,90 % I L ik
KT95% o A LA R AGUIR AN 1 22 Fh 22 K B R R ™ A2 N4, X Be B R B FEH A
PR T-CORAZAE (RPN L R SEP 239,400 ; R A FH 5 W0 91/09967 5 F13% H L4 55,225,539,
5,530,101 .F15,585,089) , # & B K [ 2 (KK % R SEP 592,106 FIEP 519,596 2
(Padlan), 1991, FHJZE 2 (Molecular Immunology)28(4/5):489-498; H &4E g
(Studnicka)ZE AN ,1994, & H T.#E (Protein Engineering)7(6):805-814; f1 %' & # |
(Roguska)ZF A, 1994, H E K Bl 5 5t Tl (Proc . Natl.Acad.Sci.)91:969-973) , &k 20
(FHE LH55,565,332) , MAEB AT T 3z 1 HR : £ [H L F)56,407,213.5,766, 886,
5,585,089, [HFrAFHSW0 9317105, (Tan) % A ,2002, Fo 2% 2 4 (J. Immunol) 169 :
1119-1125; R /RIS (Caldas) AN ,2000, 8 H TFE(Protein Eng.)13:353-360; & £ I
(Morea)Z A ,2000, /7 (Methods)20:267-79; 2 (Baca) 2 A, 1997, Wb 4 &
(J.Biol.Chem.)272:10678-84; % & #i £ (Roguska) 2 A\ , 1996, 8 4 T.F& (Protein Eng.)
9:895-904 ; FEFE (Couto)ZE N , 1995, JEIEMT E (Cancer Res.)55(2334F]) :5973s-5977s, FFE
FE(Couto)ZE N ,1995, 3@ REAMF 3¢ (Cancer Res.)55:1717-22, 3 0 (Sandhu) ,1994, F:[H]
(Gene)150:409-10; il 45 (Pedersen) 5 A, 1994, 5 F M2 42 £ (J Mol .Biol.)235:
959-973; 5517 (Jones )% A, 1986, [ 4R (Nature)321:522-525 ; #fi 7 2 (Reichmann) 5 A,
1988, H% (Nature)332:323; LL A& i (Presta), 1992, 458 4 W 2% % I
(Curr.Op.Struct.Biol.)2:593-5966. 18 75 , HEZL X H [ HE AR F 1 Ik B CORUEAR A4 ()
X LR 2 SR B DA A 038 AR I s DS B B 45 o 1 S R B A 3 A sk B 1) 7 v
SB[, 491 4038 Tt e CDRAIAE B4k B R AH T AR FHERAR DL 245 58 A e J5 45 6 T S (A R P AL , OF
Hisd A DA %558 AR B A7 B B TR HEG R L o 2 WL 22 H] (Queen) BN, 35 [H
LH'55,585,089; FEEH AFF52004/0049014F12003,/0229208 ; ZE [H 4 F]'56,350,861 56,
180,370:5,693,762:5,693,761:5,585,089; LA 5,530, 101 FIfi 17 % (Riechmann) 25 A,
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1988, H #R (Nature)332:323)

[0078]  FI-T A K WII T3 R R FoAd AT LA S e PRIV o G B BRI S OURR S 1k X A
=Hr MR TR B A R E) 25 R R P, IX B A4 R TN BRBT-HB AP AN [F] S8 AR (3
W% Z 4 HoAth 70 ) 1 e e o 09 G, S SR P AR ] 455 BIBT-HA A0 T [ — Pt Ji5 1 &
B BB A AR A B AR 41 SIS Y B 23 T B (9, B R 2 5 TR YT Y b
S PR PR R IR I — PR ) o £E 53— SR, IR 25 e MDA 25 & 2 BRI BRI 78 1
Go 5 TR g R S 4 (B2 ARBBC AR ) 4 fCTLA4  TIM3 . TIM4 . 0X40.CD40GI TR 4-1-
BB.CD27/CD70.1COS\B7-H4LIGHT \PD-1EXLAGS , IE IR 55 , 33— 5 0 15 0 Y 15 16 FH . 1
Gh 5 %2R R T PUATT DA & R AN 40, Bl an 4 i R (B i TL-7 . TL-15.1L-12, L~
4TGF-B.IL-10.1L-17 . IFNg F1t3.BLys) AL A 7 (B anCCL21 ) , X 6T N & LA 18
PG 9% L5 R 35 T Be e el AH G 1Y)

[0079] A BH (WA ml Ja e A4t b 2 R0 B9 06T 7= A 22 KA AT 7 7= A I e
TEAR N WA AbE il FE A DNAAE 77 25, AJe e Hb , 388 1ok 3 20 DNAS: ARk 7= A i ] DU A EE 4
o S BREE A RIS AR = A BT-HHU A - ey Bk 8 1 77 (B AJRALHUAER) B9 B4 7= AR 4
AT EELF]54,816,397 (L Hi (Boss) ZE AN ) FEH L F]56,331,415%14,816,567 (¥ )& T
TEL R (Cabilly)ZE A) HEE L FIGB 2,188,638 (I&4F (Winter)ZE A)  FIZEE L FIGB 2,
209,757 . a5 Bkt 1 B H IR H A CBHE N IRAL A& B3R EE 1) ] LT X485 /R (Goedde ] ) 55
N B LR R IEH R J77: (Gene Expression Technology Methods in Enzymology)sE
185 A H it (Academic Press) (1991), ML X1 ¥ 5 (Borreback) , ik T. 72
(Antibody Engineering),W.H. 35 B & (Freeman) (1992) .35 M B AR 724 %1 PA &
RIEH) A AME Bl LA I T 45 B (Mayforth) , Wit Fiidk (Designing Antibodies), ¢ AR
R4t (Academic Press), EHBVEF(1993).

[0080] AT /=4 H A ik A B7T-HHHUAR K /R B PE T 2R LLAFELL T ca) il & #7544
EETTE R AR b I R IA PR HE BRI RIS AR, Hod B BTN SEBT -5 B B RE ST 44 [ CDRAN AT
A5 X B R A IR A A RIS ERE AP X, B =4 T RE kA Pk R R 4 b) il
T I AW T W R S b 5 R I BR U S BT—HB B b B AR I P A R BE I SR I8 3R
i, B I RAE F TR ISR S PR R BE R 3 s o) 1B M F W S 07 B8 R ISR R
ZE FEAM, DL A TR IE A DU I 2 58 GL ) 18 240 s IF Hod) il 040 M iy 77 1
AR B L A, DA A ik A ik

[o081] AT/ A dE 4 AU AL BT -HHUAR K 7~ i 1 T 2] LLAFE LA T ) Il L4 4
W07, M2 gmht AR I It A\ BT -H5 L BE N RIS FUAA , Horh BURRFR A SRS A4 7
P () CDRAH A AR X HE B2 1) d5 /INER 435 AR AN SRS 3REE O, 4 4 bR ft A 28 B7-H5 58 v 471
W, I HPUR R R B 2IR B NS 5k & A, B I AR T 3008 N YRk o id 3 B 1 3044
b) i I A AT A R g I SRR PR R BE ) R A, R SR AR EF A
P 2555 S PRI CORFI AT A% X AR B () e /N 9V E AR N SRS 3k as 1, 491 bR e A S8BT -H5
By P, 3T YU IR IR B AR iR E B, H A T R AR iR R
FEM B s o) B I F 2> F AW T RS IR S RIA AR 2 R4, UL =4 T RIE
NIEA TR I 28 5% G (1) 1 R 40H s I HLd) @ i 5 AN s 72 1R 85 5772 5 Je 4, A=A
NBEAPUE.
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[0082]  SCTAF— /R~ BT 7%, AT LA FH IS SRk B0 A4 1 % Gl A, IX B8 R IR A AT LA
BB ASF R LR EARIC A 2RR 7 E B AR RER gt 21, P ade g AH R ) X — R P 4R
Aty HEE 2 IOMER B 22 IR &5 [R) 3R 08 o AT 5 AQHE , mT A A 4 B4 2 IR AN R e 2 Ik — %
(V) BN AK o T B AN RE R 95 1 B ] DL % cDNABICHE [RI 2 DNABR 3 o TRk BT
HEHUAR IR i 3= 48 ] LA 2 200 T 4 L, A90) G0 R P T » B30 e a0 b i A At o (61 o T B
B[ 55 (CHO ) 2 i BCHEK - 29 34 ) o %of e TA AR I e B B e T 1 = A M Ay e 3%, 7 HL AT BA
I P AAE T e 810 1 3 4 i B Ay B ) 3R I8 DA A e 1k o AT DA R oAt 4 i R A
FEAH AR T-CHO-K 1 NSO FIPER. 06 (Crucel 174 &), EWATT , 1424 ) .

[0083] W DASE A A A5 18 AN 53 38 R B AR, A FATART o o > r= A ot 2 3t
W (Z WA A AR B3 (Greenspan) ,N.S. 58 A (1989) “Muke Y « 45 44 A 40 9% J Mk
(Idiotypes:Structure And Immunogenicity)”,3E[E SLif V)74 o< H (FASEB
J.)T:437-444 ; R R (isinoff,A. ) (1991) “PhaF AL S AN ] (Tdiotypes:
Concepts And Applications)” , )&% Z4E(J. Immunol . )147(8):2429-2438),

[0084] i iR A BRI Uh ATAT LA 304 B 25 e 1k P Je k6o FR IR bk A A B 1) e R 1) AR A g
AT Vi 2 ik — 2D gk o 91, T DA A AR A 2 N AS R B AR R R T vk e AR sk SR Ak
FE NG TR AA FE 7R TV, % DI B 47044 405 ) A FE g AE IR T AR DR () R T, T B DR 485 7 0 L
AT IS 2 TR 7 5 o AE— A BAR ST ] v, ISR B AR v T @ s A Ay B &
U ST (40, N FRER 38 ) AR PR 45 & G5 /480, 19 tiFab AIFvEL — BREEARE [Fv . &
TR G5 G I IO R ) B0 R R 30 iR 45 5 S A0 Wk R AR T DA FH AL R ol i B B il 454, 8 AR T
(R0 5 B A5 5 B 3R T[] 44 F2 1 B b K 370 JR o 73X 28 7 2 v AT FH P Wk T 4 e 20 ot 22
RGE BEAR , B FE A LA BML3 o TR BE 17 Ji7 25 5 Japl S 2 Oy — oo o 28]l 5k TR A R DRI T T T Bl A
VITTEE (A RE B EE o A AT filid 48 & B0 ) S 3k e 1 BOH: BRI WR B A4 F 7 7 R ) SE
BIELFELE DL vh 3 85 10 AR L , A AR i =2 (Brinkman ), U. 25 A (1995) “ ik ifa e idFy A
R HIWETFE AR B~ (Phage Display Of Disulflde-Stabilized Fv Fragments)” , &)y
VEZE (] . Tmmunol .Methods ) 182:41-50, 1995 ; [ ¥ 1f (Ames ) ,R.S. ZE A (1995) “¥i4 5 H
HAWR B KRR SR B Fabf b 2 2K F )% 3K E 1 (Conversion Of Murine Fabs
Isolated From A Combinatorial Phage Display Library To Full Length
Immunoglobulins)” , HiE 27k & (J. Immunol .Methods ) 184 :177-186 s IR+
(Kettleborough),C.A. 58 A (1994) “fif HIoK B 3X e Bk b B 1) 4 A4 1 W T8 44— B A4 SC g
RIVEL 4, M PE /IN B8, 3 5 R 4 2 S P B4RV (Tsolation OF Tumor Cell-Specific
Single—-Chain Fv From Immunized Mice Using Phage—-Antibody Libraries And The
Re—-Construction Of Whole Antibodies From These Antibody Fragments)” ,RKiM| %y
2% (Bur. J. Immunol ) , 24:952-958,1994 ; il /R FH 72 (Persic) , L. 25 A (1997) “7E M B
M R SC R IR S DU AR B BO I B AR R IR ) B 5 304K R4t (An Integrated Vector
System For The Eukaryotic Expression Of Antibodies Or Their Fragments After
Selection From Phage Display Libraries)” ,ZE[H (Gene),187:9-18;4H#i (Burton),
D.R.ZE A (1994) “k B AHE CER NZEPiE (Human Antibodies From Combinatorial
Libraries)” , % /& 23t (Adv. Immunol . )57:191-280; PCTAH W0 92/001047 ;W0 90/
02809;W0 91/10737;W0 92/01047;W0 92/18619;W0 93/11236;W0 95/15982;W0 95/
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20401 ; fiZE E % F)55,698,426:5,223,409;5,403,484;5,580,717;5,427,908;5,750,
753:5,821,047:5,571,698:5,427,908;5,516,637:5,780,225;5,658,727;5,733,743H15,
969,108,

[0085] 41 b 3228 SCHR TP I , FE MR TR G 38 2 I, SR 1 Wk T AR R 470 44 2 5 X A DA A 93
B BT 7 A AAE N IS B 1) A oA SO AT H At BT A B2 18 v B, O AR IR AEARART P 4
B E £, BLHE LB 40 i L R B A0 R A 40 e TR RE L DL SR 8 i R ST
RN A0, LA =4 Fab Fab’ L JF (ab” ) 2 Fr B HAGE AT BAfS F AU P i 7
2R INEAR F GX B AR 02 5 T LA T R IBLE - PCT A JT2EW0 92/22324 5 H5 44 v 7
(Mullinax),R.L.5¢ A (1992) “fE— ik DY, i R AKFabfi ik A K R &
(Expression Of A Heterodimeric Fab Antibody Protein In One Cloning Step)” ,%4E
YR (BioTechniques),12(6) :864-869 ; MIyb M (Sawai ) 5 A (1995) “If F I &l 20X
R A DNASR 1K 3044 B 42 AL U5 B3 K 8] 8 Jiik i\ Fab Jy Bt (Direct Production Of The
Fab Fragment Derived From The Sperm Immobilizing Antibody Using Polymerase
Chain Reaction And cDNA Expression Vectors)” , 3 H A&V HiE % 4 &
(Am.J.Reprod. Immunol.)34:26-34; fl JUER/R (Better) ,M. 25 A (1988) “Yi Ik ik A i ddk A B
) KA 3 (Escherichia coli Secretion Of An Active Chimeric Antibody
Fragment)” , B} (Science)240:1041-1043) . 7] BL AT 7= A BLEEF v FIHTAR 19 H AR 11 s2 4516
FEAR T AT i IR 32 [ LA 54,946 , 77815, 258,498 s R il (Huston) , J. S. 58 A
(1991) “BBEFvRAUY AR & B AR 88 T (Protein Engineering Of Single—Chain
Fv Analogs And Fusion Proteins)” B¢ /7% (Methods in Enzymology)203:46-88; 4T
(Shu), L. 5N, “K 15 B B 40 M i B0 25 ) 4 A S J BR B2 1 ) 70 6 (Secretion OF A
Single—Gene—Encoded Immunoglobulin From Myeloma Cells)” ,3E[H [H Z Bl 2B b T
(Proc.Natl.Acad.Sci.(USA))90:7995-7999 ; F1Hf 25 47 (Skerra) .A. 55 A (1988) “KH7#t B
I RE S E BRE PV i BRI 4 3% (Assembly Of A Functional Immunoglobulin Fv
Fragment In Escherichia coli)”, B}l (Science)240:1038-1040.

[0086] W TR 4 g Zn H AR AT LA T 38 InBro A % BT -H5 1 515 1 77 o I A AE R4S AT 4 FH T8¢
8 1) X He 2] 5 T3 VA I R A AR T 2 AT TR o AR FR D 515 A A ) AR SR FH 5 AR B
CDR #% A EE e %, AT FH UM 52 AR BT A4 (BB AT TR 40 M 8380 B 5 Bk %8 5124 54
U6 AR B AN P AR bL B DL B o N 4 A BN PR I AR (S 0, a0, 4% B R
(Glaser),S.M. 58 A (1992) “FE 22 PRI TR AR B4R 22 i b Jl o B T 25 05 B U5 AR AT () P A
TFE4k (Antibody Engineering By Codon—Based Mutagenesis In A Filamentous Phage
Vector System)”, #2224 (J. Immunol. ) 149:3903-3913) . 15 28 #EAN B0 1M A 2 B A
BH R T A BRI R AR FENLG AT AL 2 — AR A4 v B P 2 R SO, B — D P T
FEHASCDORAHZE AN AR IR U , I HLIR B8 i b A0, 57X 1 A CORBREE I B4 7] B 2
PR AR AR A4 o AT DA 1 AT [ 7 1) R AR AR 55 A 10 B e 54 A, R 18 5L A Bt oxs B JER A 38
FAY 255 21 R0 77 ) AR o AR &5 v B AR ATART i 246 75 VA& (9 INELTSA) 7] DA AT % 2 BA
ORGSR S F1 ) RAAR TR (Z WA an 2= (Wu) , H. 55 A (1998) “Vitaxin, —FfiAlphav
B3EF M NVEAMab ) iZ D AR AN = A 7 il #h (Stepwise In Vitro Affinity Maturation
Of Vitaxin,An Alphav Beta3—-Specific Humanized Mab)”, 3 H E X Bl % Fx B T
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(Proc.Natl.Acad.Sci. (USA))95(11):6037-6042; HR/R#i(Yelton),D.E. 55 A (1995) “d#id
BT A (75 A I BROG HUdm BU AR I 21 F1 714 (Affinity Maturation Of The BR96
Anti—Carcinoma Antibody By Codon—-Based Mutagenesis)”,#i& 224 (J. Immunol.)
155:1994-2004) . A] LA A] G (i A (R BERE LA B CORAPHE (2 WA /R (Schier ) 55 A (1996)
T AE AR LS A7 a5 H 0 R ) BN R E X 4 A ) U C-Erbb—2 FREEF v ¥ S BE /R 5
AR E (Isolation Of Picomolar Affinity Anti-C-Erbb-2 Single—-Chain Fv By
Molecular Evolution Of The Complementarity Determining Regions In The Center
Of The Antibody Binding Site)”,sr M2 E () Mol .Biol.)263:551-567)

[0087]  [Alith, A B 2% 58 1A FHRE ML A8 o %5 72 DU A CDR o W T8 4k g A B AR AT DA AT AR
A T390 (B AR ) CORSE AN J7 o 3X — AR (B ARSI R , R H T 7522 B “CORAAE” A
H PR AT HER R SR A B, BASE Y S AT IR BCE AR A b e, DL &y (BEAR) 2%
73456 BP0 R I CORBI A (Z WA kg Fi 3 (Glaser) , S M. 58 N (1992) “fF 22 4RI B 4
AR RGP BN T B BRI Sk TR (Antibody Engineering By Codon-
Based Mutagenesis In A Filamentous Phage Vector System)” ,fiZ % 4 &
(J.Immunol.)149:3903-3913) . 548 BN —F 1] A& MZHER 7= AE T AR RALH] -
ALY o AT AL 2 FH — 20 AR A4 val B T A ) S 2, B — e P R AE SN CDR AP A 22 B B IR TR
A7, FF HiX e vo 450K 1 RN CORYR = 1 41 P B8 2 2 B U QI A2 44 o AT DL i AT 3] 5
(1) FARAR 5 FRIC ) P R el , SR 128 2 A B A B i 1 38 N ) (BOREAR IR ) 45 62 R J 1) AR
A o A AT P L S AT AT 5 28 5 92 (I BNBLTSA) ] BA A 26 52 H A 5 40 JE A0 38 Jn (B0 11
1)) HI2E A FTH RARARFUAR (2 0058 (Wu) ,H. 58 A (1998) “Vitaxin, —FliAlphavB3%s e A
VA Mab i) i AR 7055 1 F7 i # (Stepwise In Vitro Affinity Maturation Of Vitaxin,
An Alphav Beta3-Specific Humanized Mab)”, 3 H EH X Bl % Bk & T
(Proc.Natl.Acad.Sci. (USA))95(11):6037-6042; HR/R#i(Yelton,D.E.) %5 A (1995) “did
Fe T 3505 1475 22 1 BROG HU R BRI S Al 3 (Affinity Maturation Of The BR96
Anti—Carcinoma Antibody By Codon—Based Mutagenesis)”, &2 (J. Immunol.)
155:1994-2004) . 7] LA 7] fe Hi i AT 42 BERE A4 I CDRA #2 (2 WA 7R (Schier) & A (1996)
T AE P A A AU RO R B B RNE X 4 AL ) FUC-Erbb—2 R BRI B AR R O
A8 (Isolation Of Picomolar Affinity Anti—-C-Erbb—2 Single—Chain Fv By
Molecular Evolution Of The Complementarity Determining Regions In The Center
Of The Antibody Binding Site)”,srFHM)2=2& & (J . Mol.Biol.)263:551-567) .

[0088]  FHT~ 52 Wt 2 55 A1 77 A B 7 VAR T-BA T o, 491« v 55 0 (Krause ), J.C. 5 A
(2011) “I7 Bl oAk &5 & A R A I8 O AR AR 3% 7 N K HE I DI BE (An Insertion
Mutation That Distorts Antibody Binding Site Architecture Enhances Function
Of A Human Antibody)” ,MBio.2(1)pii:e00345-10.doi:10.1128/mBio.00345-10; %%
(Kuan),C.T. 55 A (2010) “SE m] 20 4 JB52 5 96 R 56 €0 2 98 1D 56 AR 77 G ) B il e I NMB 28 47
JEE R (Affinity-Matured Anti—Glycoprotein NMB Recombinant Immunotoxins
Targeting Malignant Gliomas And Melanomas)” , EPFrIESE &4 (Int. J.Cancer)
10.1002/1 jc. 25645 ;05 5L /R (Hackel) ,B. J. 58 A (2010) “Fa € PEMICDRA S mE + & 1 45 &
Yyshee St (Stability And CDR Composition Biases Enrich Binder Functionality
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Landscapes)” , 0 FAEW ¥4 E (] Mol .Biol.)401(1):84-96; F & & H] (Montgomery) ,
D.L.ZEAN(2009) “BHXFHIV-1gp4 1 ¥ A S8 8 Fa [ TR (1 25 A1 77 ARTRAE (Af Find ty
Maturation And Characterization Of A Human Monoclonal Antibody Against HIV-
1gp41)” ,MAbs 1(5):462-474; & Hi A A (Gustchina),B. % A (2009) “TEL IR H 4 R A A
AU SCPE T HLEERIGpA LR A AR = 2R A6 il IR B (14 B4 5 [ Fab 1) COR-H2FA (1 45 5] 22 FEAL A 25
A F3 A AT — L B AT U RO HT V-1 b AU AR B2 9 Fab (Affinity Maturation By
Targeted Diversification Of The CDR-H2 Loop Of A Monoclonal Fab Derived From
A Synthetic Naive Human Antibody Library And Directed Against The Internal
Trimeric Coiled-Coil Of Gp4l Yields A Set Of Fabs With Improved HIV-1
Neutralization Potency And Breadth)”,JH &2 (Virology)393(1):112-119;%5H]
(Finlay),W.J. %8 A (2009) “F T HURAGER T BN WAL K BR AR IR 5% A0 77 R - 42 1 5 A2 4
ANAE AN R E XN AR I A7 AE R = KPR AR AT B (Affinity Maturation Of A
Humanized Rat Antibody For Anti—-RAGE Therapy:Comprehensive Mutagenesis
Reveals A High Level Of Mutational Plasticity Both Inside And Outside The
Complementarity-Determining Regions)”, s> FAHH)%= 44 (J . Mol.Biol.)388(3):541-
558 T {716 (Bostrom) , J. 58 A (2009) “BUdt Sk 45 & 55 M AURr e PR B TR T T K
(Improving Antibody Binding Affinity And Specificity For Therapeutic
Development)” , 4% 77 (Methods Mol.Biol.),525:353-376; i Z= /R (Steidl),
S. 2 AN (2008) “IH 1t B[4 i CDR 22 £ AL ) N SEGM-CSFHUAR AR A1 52 A 7 Bl (T Vitro
Affinity Maturation Of Human GM-CSF Antibodies By Targeted CDR-
Diversification)”, s FHfE2: (Mol . Tmmunol. )46(1): 135-144; FIFEfE S #7 (Barderas)
R.5F A (2008) “I I T 5L A BB SO 25 0 3 il (Affinity maturation of
antibodies assisted by in silico modeling)” , 3 H E Z Bl 2 5 B
(Proc.Natl.Acad.Sci.(USA))105(26):9029-9034.,

[0089] AW BAKINZE (& T AEAT bk fodd S AR 456 v B “0r A= i 7= A MRk

[0090]  RAE “DT A" =248 T e e PEHBAS & B — Phbu i) — M ia BB 5 456 B
EHA TSR AR” (BB AR A — . = DY A ECE 2 AN E LRI A8 N . Bk
S BB M o S U B HUAREAS AT 5 N R SR A7 AE (R, DNA- 45 (1) ) BRAE R SR A7 AE 1) 2
BRI o RTE “Br A" 5B, ik 1. 3.4, 5807 . 8FFE— MR A B AL AS 14, & [7] H
A AL CHL VB 8E  CH2 L CH3 B CHA DX I A2 A& , LA TR R A9 G EL A PR B0 58 B 52 43 F) 8 1+
BRAE SR I AR ARF ¢ X I HUAR 55 o RAE “BTAEM” S35 AR AR BB i , 49t 2z B R m]
1 R OR 47/ BEL L ] 3 5K 2R A T A R A (Al , BT SO AR O 1 B M L 2-N- B
IR G - FURE M AT MR VR L5 -N-Z B A E IR 5 - EEMAZIRENEM) L
BEA R 4 R TR R AL Bk AT AR AL i 2 A I A B AR B 1 5 o A U STt 45
BRI IR KA S VST 7 AN P — DB A U H VA AR L S04 40 i B i AT
G WA AR BE P A R 3 A G SE B MR RIS AR A 5 I R Dl e o AE— A o STt 191
R T SR AL B B B B IR KRR KA S B IG 08 T SR A SRR
5~ Dy BE o 5 BUSUAR B S A4 AT B R T D B B ZK AL B B Vi i AR ST R i (8 an 2
WA /R % (Shields) ,R.LAE A (2002) “ NS TgGNIERE I S0 e M i B = 5odt 7 &8 A 6
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Y RITTH &5 A A AR AR 40 B 85 78 (FeLack Of Fucose On Human TgG N-Linked
Oligosaccharide Improves Binding To Human Fcgamma RIII And Antibody-Dependent
Cellular Toxicity)” , EM2:2%&E () .Biol .Chem.)277(30):26733-26740 ; # 4k
(Davies)J.ZE A (2001) “H HHTCD20CHOAE P A F WP A GnTTTTHY 55 « HA U TR Y
JUAR R IL S BOEIE XFC y RITTH B w28 AR ADCCH i 34 I (Expression Of GnTITI
In A Recombinant Anti—-CD20 CHO Production Cell Line:Expression Of Antibodies
With Altered Glycoforms Leads To An Increase In ADCC Through Higher Affinity
For FC Gamma RITI)”, M R&AEY) TFE(Biotechnology&Bioengineering)74(4): 288~
294) « BB IK AL A V)N B W) J7 15 2 AR IR @ B RN BT AN, 2 W a4 7 v
(Wallick),S.C.%5 A (1988) “klfa(1-6) 41 HEH BT Y 5 v B B4 () VIR A () B 2 A0 38 n 17
HAHE R Z M /7(Glycosylation Of A VH Residue Of A Monoclonal Antibody
Against Alpha(l1-6)Dextran Increases [ts Affinity For Antigen)”,sEEGEE 272 &
(J.Exp.Med.)168(3):1099-1109; [ (Tao) ,M.H.ZE A (1989) “Fi AR TgGIHE X /r S HI45 4
MR T e Rl B2 AL O M A iR & /N R - AN 28 Te G FHIUBFFE (Studies OF
Aglycosylated Chimeric Mouse—-Human IgG.Role Of Carbohydrate In The Structure
And Effector Functions Mediated By The Human IgG Constant Region)”,fuj&2g 4% &
(J.Immunol.)143(8):2595-2601; 5545 F & (Routledge) ,E.G. 58 A (1995) “ToME FE b4t A
VAL G TT PECD 3 7a B PR B S )8 JE EH 5200 (The Effect Of Aglycosylation On The
Immunogenicity Of A Humanized Therapeutic CD3 Monoclonal Antibody)” , 2
(Transplantation)60(8):847-53; LHEHF(El1liott),S. 25 A (2003) Mt ¥ TREAIIGITHE
EFEAEANEMER 5 (Enhancement Of Therapeutic Protein In Vivo Activities
Through Glycoengineering)”, HREYIH A (Nature Biotechnol.)21:414-21 ;%5 /K24
(Shields),R.LAF A (2002) “NIETgGNIERE I SEME L iF M A B = 20t 1 28 ASKFe v RITI
(K1 &5 & BT AR R B A B % %k (Lack Of Fucose On Human 1gG N-Linked
Oligosaccharide Improves Binding To Human Fcgamma RIII And Antibody—Dependent
Cellular Toxicity)” , Wb Z4E(J.Biol.Chem.)277(30):26733-26740) .

[0091]  FE—sEsjf i oh , NIEALTUAE AT X P AR IUE AR A — B Z A HEA
FSCDR A ) 2 FE PR VR B BUAR L Bl 2R B N o 24 S5 AERT AR N VEAL BUAR AR EC IS, NV BiAd fiT
AW LR AR FAH IR B 45 I I 455 BUOE Z I 45 o AR 8 SE 9], iZCDRI —
TV BRTAN S R B s A A B R BRI (R, AR

[0092]  —FhfiT A WP B AR JFr B P A A A A ) 35 Sl B RN 7 2 R B AR i AL 52
BT, IX S AR AFEAEARE T, e PR AL 2 2 LAk R R BRI S
FREE AL SERE G b, AT AV B 5 2R AR AR B[R] A BhBE o 72 55— AL i
Bl SUARRT A YR RE AR T 28 A BRSO RS T At AHEL T2 AR5k, T A v ik
(B Fr B ] B B3 i 2455 30 HL SR A B0 B 1 7K g SE N 52

[0093]  fiTAEAL Sk ] AT e ARy FL W (DL i A28 b i SR AR S A4 1 2 32 9 (437 2, ML 375
) AR E L, SRR R EUE L 15K LI L 20K Ll I 25K B 30K | i 35
KR40 K GHERE 45K L 2 A VB 3AS H A A BGEE S AR A KT
NI AR B A BOAEN L 30470 (DR 3ds AN 28) v B 389 Ty 2 3 A 3 3500 ik 44 B4 v

26



CN 106414489 A w B B 22/46 T

BUAEAZI FL AN 1) B s My i B, FF BRI BRI T 45 7 ek S stk 7 Be it A e, #i/
SRR T A5 T I TR AR B v BB B o AT DA Jd It AR s i R 2 2 AR
SR AR HL A SN A N - 5 JH SR B B A a0, HAT SN AR N~ 3 BH I SR B
Jr BeRT L i A (3, B SRR B TN 22 A 2500 i I BIF e 5 FeRn 32 44 2 [8] 1) AH
HAE H TP & S ER R LR e A NIRALBT-HA AR A 4 TREAL DA N A v 22 11 (S W, #il
WSEE L R56,277,375) T, AIEABT-HEHUAAR AT AEF c~80RE R P 4 TR Ak LR 39
1) 4 P B L - 5 1

[0094]  ELAAHG AR P 52 B SuAk B BEr] LU 2 iAo A im 25
7. 1% (PEG) bt 2 2 Frik Uik s g i BOKR 72 42 o PEGR] DAAEAFAE B AFE 2 B e i 111
TEOUT W PEGS iR BT B4 v B IINAR sy B3CCOAR S A7 s R e PR 05 BRES FH U TR
Bk b AFAE I e~ L A B 4 2 BT iR AR BB Fr B o 16058 F 3 B W0 1 e /D 4 A 1 2
B SRS AT AL - AT SDS-PAGE R 5T 11 2 4] W BT A FIFE R , L IRPEG rF 5
PRI I HE A o m] LA I 451 40 RO HEBR BB 58 i  1E5 Sk MIUARPEGHE &4 43 B R
JSZ R PEG o

[0095]  &m] DA FH 8 4E T (Davis)ZE AN (S R E L R'54,179,337) #iA 1 7715 AE
R RAB BT -HA A , LA 2 (i P DA v 59 B0 FLh G 30 SR i B As A B Sz 5
TERLEH 5.

[0096]  — > SE it 451] i 55 N\ Y AB 7 —HBHT AR 1 A B0 JE A2 1 o AR 2 X o ) HE 2 Ak ] LA
FH 2R B CORFHAZR 40 A4 1 AH B2 3 Sl B DABE DU AR , L8 b D5k B0 SR 465 o I U HE R B 2 i
T AR A RN ) T3 VR4 S 1 491 408 3 0 CDRFIE B2 7% 5 1) AH B AE A E A DL 25 58 W Pl 4
A EH BRI AL, IF Hadad Fe 7 b B DL S e e B A B B R HER R L . (R
L H'55,585,089 ; M b 2 (Riechmann)L. 5¢ A (1988) “W HIT-¥697 M N S HU A H B
(Reshaping Human Antibodies For Therapy)”, H#X(Nature)332:323-327).

[0097] X 5y — Skt ) 25 B ZH Hh i 22 BUAL 2 B A (R LM BE S AR IS A )
2 F I (RER ) Pt AN FEBT-Ho b4k (3F H AL IR NItk iiid) S i 454
Bt A FRAR A2 LR, 1 A] DA s I Sk R B R R A

[0098]  FE—ANsEhfil , I3 R4 e B A 201040 20204 #4304 20401
F D501 2060 HAT04N L £ 80 L B A90N B A A 100N IR 1) 2 ik o I 28 e
3] DA R] B ACH R B R AR R 524 29 oy v - BR R (I A S S B R L AR
BRAVESEMES E R (HIPE-40) A E R ERMER AWM ER BEEMERTUREE
), 8 i (B s IR R+ R (Bl e —FH R BT ) LA K 7. /MR
R AR AR DR 1 A A v i i 8 ) 4 T 7R (A g S SR Rl - Jied SR BE R -
B)), A=W S LA 77 (A gk L R (e A -1 CIL-17) A AR -2(FIL-27) LT
F-6(“IL-67) ) ki 41 B 5 Wk 41 i 4 V& 3B IR - (“GM-CSF™ ) L 4 i £ v& il 8 A - ( G-
CSE™) L B B W 4 g £ 7 B R+ (“M=CSF” ) ) B UAE KR (B AE KR (GHY ) ) ), Al &
Z (5 G 24 B 40 it 5 B 4 B R, G SR AZ B AT B A St 2R B R AT R KD L YR AL L BE AR L 22
HER MIEWH & Jeii 1 (tenoposide) K EF L KEW MK FTER EHE
R ORERIEE R KRR OUEE R R ERD I -EE R P R S
R TR R 22 R DA 229 R HINERS B 2R S L RAUBR] R 40)) » SriARaat 4 (48] o AR 2
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RS 63T FE RS | 6T KL WS RA | RATBE i L 5 - R Mg L R R (5-f luorouracil
decarbazine)) , G AL (B 0T R T BR BT K4 BICNU® (R A]7T s BSNU) i
&S AT (CONU) VA% (cyclothosphamide) VM % . IR H ik BE EEIR TR L E R
C A — & — %80 (11) (DDP) 4R , IR K (At TR (R A IR E T R) N HZR) , it
(I E AT R (JRAHREER) JERE R S R B R (AWC)), Bita 273
B BT T

[0099] AT 44 Bb2V6 97 3 0 B0 A B PR R BAE S s Z WA Wik /R A& (Arnon) %8 A,
“FH T 0E VR T TR R 25 W 1) e % BE 1) K 5 5e B Bt (Monoclonal Antibodies For
Immunotargeting Of Drugs In Cancer Therapy)” B3 F&Fiik FAERE 16 Y7 (MONOCLONAL
ANTIBODIES AND CANCER THERAPY) il 2% /R (Reisfeld) 55 A (44 ) , 1985,243-56 111,
SABR. MBI AR A "] (Alan R.Liss,Inc.) ; #/REHHS (Hellstrom) 5N, “FH T 25411
i3k (Antibodies For Drug Delivery)”,32{%#5¥)i#ik (CONTROLLED DRUG DELIVERY),
(20 , &= (Robinson) 5 A (4% ) , 1987 ,623-53 01, B ZE /R1E yi A7 IR & 7 (Marcel
Dekker,Inc.); & (Thorpe) , “SEdE IR J7 H 40 i 55 7 75 19 S AR 304K : 738 (Antibody
Carriers Of Cytotoxic Agents In Cancer Therapy:A Review)” ,BATal&Fiik 84 : %W
22 ) A PR 16 B2 T (MONOCLONAL ANTIBODIES 84:BTOLOGICAL AND CLINICAL
APPLICATIONS) ,*¥-#f (Pinchera) % A (4$H) , 1985,475-506 01 ) s “S@iETAIT U AR 1g ot
RHIVE ST IS 87 45 ARk 22 (Analysis,Resul ts,And Future Prospective Of
The Therapeutic Use Of Radiolabeled Antibody In Cancer Therapy)” , F3-T @ iE R il
FVET7 1 B8 5o B $i 44 (MONOCLONAL ANTIBODIES FOR CANCER DETECTION AND THERAPY),fifi
R (Baldwin) %8 A (4mdE) 1985, 55 303-16 71, 22 Rt itk (Academic Press); flE&
(Thorpe) %5 AN (1982) “HiAkE: 2 BE A WA Hl % A4 fu B3 'k 47 % (The Preparation And
Cytotoxic Properties Of Antibody-Toxin Conjugates)” , #u )& 2% %2R (Immunol.Rev.)
62:119-158,

[0100]  FE—ANSEhEH| , BT-Ho AR B B7T-H5 Al & 73 F O FEFcifi 4« I 4 F I Fe il o m]
F R R PP Y B IR M AN [A], 7T DL R S AR B &4, /8 n] G A8 DAE 491 G g sk R v+
THRE 2 2 52 BA L 2 23] e Pk 3 3 A M R R P A AR M O Bk AR RGR (OF H
AR B /N ) o £E 3R R I Rl B 1 1 A A T il e AT 7 v A R 2421 e AR A
ORI, Z WA K (Mueller), J.P. 28 A (1997) “BA A 1g62/G41H & X 19 A IR J#4
VCAMAEF 7 M B0 5 o S0 A4 BEL Vil N 8 11 A M &5 5 9 B Al (Humanized Porcine VCAM-
Speciflc Monoclonal Antibodies With Chimeric 1gG2/G4Constant Regions Block
Human Leukocyte Binding To Porcine Endothelial Cells)”, T %% (Mol . Immun.)
34(6):441-452, BiHE (Swann) ,P.G. (2008) “XF ¥ 97 1Y B vd B& U4k 1 HF & 19 % &
(Considerations For The Development Of Therapeutic Monoclonal Antibodies)”, %
J& 228 W (Curr .Opin. Immun . )20:493-499(2008) , flI% 25 # & (Presta) ,L.G. (2008) “V&77
AR 1 TR TE (Molecular Engineering And Design Of Therapeutic
Antibodies)” , f %2 # W.(Curr.Opin. Immun. )20:460-470 . fE— L8 52 HE 41 7, Fe X & R IR
1gG11gG2 B IgGAFC[X o 7E — L SL i i o, Fe X J& 24 A 1A, BNl TeG2/ TgGARCfH 52 [X 41 B
R A K A Fe X BT FRAEAN R T2 T eG4 ARR 1L 45 & Fc v S ARMIAMA BT eG 1 LA
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Nk —PhEk 2 R v SZARRI 454, 181 1gG1 PL i /IME RN F D BE (R LR g 48 ) , 1gG1 A
A AR S /AN B A B0 (ALl 1 2 A 8 1 ), BA S TGl B A 5 FeRni 2L A2 ) pH
REAVELE A 5 UL S ] gGALE S8 B8 X 1) R IR R L #228 A ) 22 A R P48 N il &R (S228P) LA 3
SRASE ME Fe X Al AR RN S BE X, BAS R B ERHELX

(01011 FHR)Z & B (BT X CD20 M ik & /N / NS TG L v B 4K ) ¥ yT BB I HE B A 4
PR 2 9 B BL /R 6 0 p A6 IR B 3R € 1 AR AR VAT 45 R S5 Fc v B2 AR S A AR AR I MR R 1A
R, LR e v 240 N2 TG LI Fe 5 MR AT AN R N AE SR A0 77« BAKTT &, R (RSR A
FTBEBIFeSZARCD16A (Fe v RITTA) (1) & o8 A S A e DR AR 355 Y 7 B s K IR B2 28, 9 HLAE
AR A IR IR I 00 T 2 s O B ek fe AR A7 I o AE S — AN S, Feddm] & —
NI AN E RN BB, 1% ek N B R B8 2D 55 A5 A ] PR P e 52 4k
CD32B(Fc v RIIB) ()45 & I HARKERE A AK V1) 5 AKSE M 13 P e 5246 CD16A(Fe v RITTA)
GBI R S NG

[0102] 5y —SETti B 0 FE 1 gGo- a2 B AR M T gGA R AR, AT R A FEARH) SFcRII L &, IX 1
ey eI AR E TG 2 R SR M T gG4 R AR IA T % %5 /R (Angal) ,S. & A
(1993) “BA 2 AR BT BR Tk & /DB /A (Tggd) iR H) 5 Btk (A Single Amino
Acid Substitution Abolishes The Heterogeneity Of Chimeric Mouse/Human(Igg4)
Antibody)” , T )&% (Molec. Immunol.)30(1):105-108 ;%) (Mueller),]J.P.Z A
(1997) “BA A 1 Teg2/GATH 72 [X A U5 5% VCAMAR 5 1k 50 v e AR PR N L AR &5 &
KGN B 4 (Humanized Porcine VCAM—=Specific Monoclonal Antibodies With
Chimeric 1gG2/G4Constant Regions Block Human Leukocyte Binding To Porcine
Endothelial Cells)”,srF%)E (Mol . Immun.)34(6):441-452; L JtFEE EH]56,982,
323 AE—LESLHE R, 1% 1gGuNT /B LeGa 25 A IBE SRR , 1 21, 22 75 /R (Angal) , s . 5 A HHIA
T 2 ZIR241 B BN AR K TeGi AN 186Gz,

[0103]  ZERTAE AR FUAA I U S INER R 2% AT AEZ SR RO Fe X I HLAT HH B e 1 F BAE
Wiz 2 — D EZ A Fe RGNS HTBMiiE (RA BN 2 — 1821 Fe R
M4 ) BT AE AU P o B RN, 2 WA nPCT A 15 W0 04/029207 WO 04,/029092.W0
04/028564 W0 99/58572.W0 99/51642.W0 98/23289.W0 89/07142.W0 88/07089.VL 2
[ & H)'55,843,6970A 5,642,821 AE—MEARSLJE G H , AFc X E 1S 2 0 1 — Fh
U PR B A SRR HUR A F RR - D B8 B K 5 HoAthF e Sz 44 (14, Fe ot 3244 )
P25 B DA R A0 AA MR RS 200 A 5 ) T i 25 12 (ADCC ) 1 SO R CLa 45 BV T L AR 1Y
MRS 2 e B MRS 14 (CDC) B 48 v M BT 5

[0104]  FE—RLsZfE 5] vh , AR B R AR F e X0 B @B 1 B Ik, IR A3 2 0 1K e o
UL Fe 3244 (FeR) 4560 1t 490 4, 68 T e ARG AR 5 150 9 A4 32 4 (B fiF ¢ v RITABRFc v
RITTA)FVE P BN 58 18] 4161 M 52 A4 (B anFe v RITB) BTG PR Pk b , BhSS Huiddé e IR
e8I %) 0 A AR5 P 4000 A 5 40 400 53 P (ADICC) B0 A St 1 &40 i 25 14 (CDC) 7 e (A T
A AIFCAZAK) .

[0105]  FEMRIF A3 YA N Dy BB F B 1 2 A Sk A N ) (2 W3E [ B 1) 56,194, 5514
WO 00/42072; HriE 3 ig R (Stavenhagen) , J.B. 55 A (2007) “677 B SUAARIF LA IE 38 1 &
A HARSE M FEAF e v 32 AR AEAR SN 3% B0 Il Jed 40 o O HLAE A4 A 32 il e 7 5K 1K B 77 (Fe
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Optimization Of Therapeutic Antibodies Enhances Their Ability To Kill Tumor
Cells In Vitro And Controls Tumor Expansion In Vivo Via Low—-Affinity
Activating Fcgamma Receptors)” ,JEIEMFF (Cancer Res.)57(18):8882-8890 ;75 /K24
(Shields),R.LZE A (2001) “A2%1gGl F4F*fFcy RI\Fcy RIT.Fcy RITI.MIFcRnff 455147
AU A E M B AT B ey RIB B3 45 6 1 TgG1 AR 4R 1) B it (High Resolution
Mapping of the Binding Site on Human IgGl for Fc yRI,Fcy RII,FcyRIII,and
FcRn and Design of IgGlVariants with Improved Binding to the FcyR)”, MMt
74 (J.Biol.Chem.)276(9):6591-6604) . B4 £Fc v RITABFc v RTTTAM BEARES S (H 2 H
A ZFcy RITBI AN A 1 BUHG 38 1K) 45 5 10 N S8 TgG 1F ¢ 45 A I3 75 481 1 A2 AR A 5 S239A
H268A.S267G.E269A.E293A.E293D.Y296F \R301A.V303A.A327G.K322A.E333A.K334A.
K338A.A339A.D376A.

[0106]  FE—LBSLiE g b , AR B i F e XU B G sk K i A (B FabBERE (ab) 255 ) o
[0107] AR EHRAEAT 43+ 7T AR & AR 107 51, B ik, DA o Bh 264k o R0 32 1Y S i 161
W BRIC R R 7 51— PN~ E R K, BP ML BRERAE 2R “HA” Fn 28, Hok v 98 5 T ki
BRIESE R E O HIRA (BURE (Wi lson) , T.A. S5 A (1984) “Bi Jil vk 8 FEAE B (1 I 45 4 (The
Structure Of An Antigenic Determinant In A Protein)” ,4Hd,37:767-778)3F H.
“flag” hr2& (FLy 2 o (Knappik) ,A. 55 A (1994) “B: TFLAGHK I 5 1) SE A b 28 T
PP A BUAE LA Ko 4li4k (An Tmproved Affinity Tag Based On The FLAG Peptide
For The Detection And Purification Of Recombinant Antibody Fragments)” ,ZE#+Hi
AR17(4):754-761),

[0108] AR B a2 0 & 2 — FHZ W BOR T I TR BUR B IR 456 Fr BREUAE A oAtk Ay
BRI P 3 SHI N 70 o X LA 2 W b s (A o R A7 B 40 ) LAk S — 1 Il
PRI GRE e B 78 2 e 00— e s 2 VR B G ) e Bt 8, 491 T DA 0 4 SE VR T T T BRI
R 7 o T AT AT A4 A BB 38 TR W A 5T AT DA A 0 o TG I A2 o ) S A8 A A 5 R L
B PN R ICH BT ARG BT TR A R T R 5 4 DA AT TR IR 4
JE o PR DN BRI R ELREAR I BURE & R Ak, B A AR A b 2 R0 ) s AR i) 4
i ) A i 2, 481 G A A b i 2K #3547 o 2 L an S 1 B R 54, 741,900 5% TR A
BEA AR A K I R oA FAVE 2 W7 7001 <6 8 B8 1 o AT W B4 5w AG ) o A K 5 X
B A I, B i m] e 0P B 5 AR AN R T 25 i , B E 45 AEL AN T B A A P il T
VEREIRIE B—F LA G (B L B AR BRI s S B R SR I AR T AR R R/ &
W=V TR R E A/ R E 2RI R 3 WHEA R TR B 58 6 25 7 im &L 2
AT S EM R PO R FHBE S BRI B RO R, 1 I E AR T RO A
MR IR W I EAIR T2 JE R B 62 LA BOK BRI SR 1 s U M R v i (EAN R
THECEBL) R (M0) B Cler) B (VCo) I (°F) L £L(176d, °6d) L 82 (*6a, VT6a) L £ (*Ge )
Bk (1%0H0) 4 (1P Tn, 3 0, W2 n, i n ), (131D, 1257 13T 1) 6 (M40La) 4 (VL) 4
("Mn) , 40 (*Mo) , ZE (*PPd) , B (°°P) , 8% ("°Pr) , A (P°Pm) , Bk ('PRe, '%*Re ) , 84 ("*°Rh) , 57
(TRu), % (P%Sm) , BL(YSe) Al (7PSe ), HECPOST) L BR (PPS) L 45 (PTe) BB (PO L 45 (1 Psn,
Hisn) SR CH) R (FXe) B CPYh, YD) A2 V) B (P Zn) o FEAS A 1E L R 6 T 2 41
A AR TR PR MR <6 & 15 1 O IR RS 2 o
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[0109] ARKHAIXESFr LIS 258 “Fiik, LI Bk 225059, W1 76 4% /R
(Segal ) fERHE L H'54,676,9809 Bridk o W Z- 0 & VAR n] LA 53 A4 & 2101 30 5 (i an
POGE L), LA A B4 AR iC A (19 JPD-1.4-1-BB.B7—-H4 .B7-H5.CD4.CD8.CD14.CD25
CD27.CD40.CD68.CD163.CTLA4 .GITR.LAG-3.0X40TIM3.TIM4.TLR2.LIGHT %% ) , B 45 & 3|
YU R (BN TL-7 1L-15.1L-12. IL-4TGF-B.1L-10.1L-17.IFNg.F1t3.BLys) Bt fk K+
(fccL21 ) , %5,
[0110] A B ()X L& 43— W] R B 4 2 [ AH S, FORET- 8845 I I BRBR 8 25 5 B $E AR 41
Jir ) FEAth 43— 1 98 D 5 Bl AR i A Y i AR O i 45 5 B4R B — e
IR IR 45 A A B[] 58 2 SCHEAE b o TGS AR ST AR B R (HAN R T 9030 A 4 = R TS
Wil Je e BRI R A LI BUER T M o
[0111] AR BH F MO KE rbd AT AT e SR dudd (B 8 1 B BE A% R 43+ (DNABKRNA) , 1%
[F] B 4% 75 40 i 22 b AL 1 BUE I SRR IR o 9F H AR S Bk R & B2 1 B B dg 4y
F (B 5k ) o X BEAZ R AT DA A SRR OUBE R, AT B DL S U A P

D. A AR T A A
[0112]  fuupth &b fsfF AR AR TE “UAT7 ¥ R R R B SR B8 70 o B g, AR B K 2 ik
(3% %6 22 A0 H Hh 2 S P 25 A N 2EBT-HB I T\ ZEBT -H5 AR B AT ART Ho L SR 45 4 B
B TR e MR 45 S BT-HB I 73 (IX 28 73 B % U 77 B7—Hb S [RI YR e A4 2 [R] 1 &5 & A/
BYEE 8 U 1T B T B7-HA Rl s B2 AR &5 A R AE G 5 F) « ok, 25 RSB T-Hodiidk
PUBT-HAHL S 456 v B S AR Rl & 74 CEANT B A G 0 455 CD28HEL H: At 4 B Be A4 5%
AR RE 77) 7E V0 Wl 4 b S BO AR B2 A4 11 4 i 3 e A7 22 3R AKX CD28HI 41 g Hh B A 3
IR H
[0113] A B Aepidh (B B B BGRB8 Be IRl o+ B 1 e e e 1k
i 2h & 2 B7-H5Jf H BB AEAR A1 BRAE 352 38 52 i3 B 38 vh AN RV B7-H5 -5 CD28HIK
FHEAE o QA2 A F 5 G e sk 76 10 38 2 B A A o DU = 1), “Be g AR HIR BT -HA 5
CD28HIJ AHBAE HI” 1 43 s Fa Fe b 28 70 4 B7-H5-CD28HAH BLAE FIZZ 8 1 2 T50% . 5
k2 T60% .2 T70% .2 T80% .2 T90% .2 T95% .2 T99% , Bl Li% 554 2wt
A EAE B EPuAE v Bt A KRl & 43 - 1E 52 JskB7-Ho—-CD28HAH FLAE FI I A= M Rk i | LAY

Rl HEVEIE
[0114] A< B} B b B AR s 2 2 M SRS 11D 701 » 3K 8 SE T 19 S N ISAL S04 A BB
NG B

[0115] gttt , 4 LA PN 5K R IA I HHED T2 Wl F B A R i i, th oy B
AR L G 2IBT-HA M R W SE M TIUL JoG 6 77 ARTE WK B 2 R W B AKCF , R AKSP
— Mo AR B T E B SR A4 B G R 4 P R R AR SR I (B FEANEAE R AR AR B
HIBBNFHEILT) .
(DL It A ZEBT-Hohidk 2 H.CDR

[0116]  ARIEAK M, 24—+ n] DL LT 77 20 A « 0 e 20 20 0 3 b ™ A % s e 1
B A NSEBT-Ho R FUAR I L , 3 HLAR F5 78 1t 38 o A 228 7 17 e IO 735 12k (48] 2 v R
PECEEIETE SRR G S AR FIETE ) RIS A B B R A T O R BT A SEBT-HE 5
F% : 2D3F118C3 . Jiik2D3F118C3RE ML 45 A 22 N FB7T-Hb H IE A% | R W FH B 7-H5-5 CD28HI AH
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Eﬁﬁﬂf%f%ﬁfﬁﬁ@%%Eﬁfﬁ#&%ﬁi%%@ﬁmﬂﬁ%mwmmﬁw%
R PeiR B AR A& AL i2 W e, AR FASBE R W BT -H5 5 CD28HIY AH FLAE I bk B A
4%&1&!%%*%%ﬂU%?%ﬁm%&ww%ﬂﬂﬁ%ﬂﬁ’&Eﬁﬁ“%
[0117] X} B W BH ¥ B7-H5 -5 CD28H) AH T AE F R 470 A 2B 7 —H5 b [ 3Rk i Fri A4 i2E 47 U
J7 5 CAFE 7 B AN DR ] AR 85 RA 5 3 8 ] AR 35 (1 CDR 7 27 LA AR AT I R R 267

HLNZEBT-H5 vE [ 2D3

HEEATAZIX (SEQ 1D NO: 9)

CRTOTONOREAR

IE‘PGDGSTKﬁ
E’YSMDYN oG TRV

Ymhd F A ] AR X 1) Z A% R (SEQ 1D NO:10):

e BUKAHGYTET SHDINWYROR PE
LOTTDRESETAY ICLERLTSED SAVYFCARNS

?&
WYOQOE PG &« el
VY ,’ CROSYNL

ﬁﬂ?&

&E%%Vﬁ%@%

guasgomatoe

ra gbagaad

HiAKEBT-H5 7% 18C3
A4 A[AR[X (SEQ 1D NO: 13)

SVKL SUKASGYTET SHDINWVH
L TTDXSSETAY IQLSRLT

ID NO: 14)

$Z%_ §E[:(SEQ ID NO:15):
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HSRTRENOQL.A WYCUOREGOED
POIBEVOARDLA VYXYC ‘

(2)HT NZEBT-H3H AL A CDR

BE 5 B7-H5 : CD28HAH F./E FH K ZIKEEU% OEAREN
[0118] X i % 52 B BRI CORBEAT 43 M7 » LA %5 2 S A7 CDRIF B LA B vl Be () £ 3R ik il 4 &
)%‘Tiﬂ‘]’EﬁiCDR)?ﬁﬂo@ﬁﬁBlosum62.11Jﬁj‘*ﬁ*@%ﬁ%&lﬁﬁﬁt%’é’iwcmoiélazfﬁHj
Blosum62. ii jEUARAS 73« 153 40 0 i EUA AR AT , ¢ ELIR B inm] B8, 12 BRARCKE AS 2 52 e 2

e

FIPISITIWIY V
Als iAol aiaie
R 2120 -1-11 312103
N 3120101 41213
D S 041303
C Qi3 -t 21211
Q IR
E Qi1 0i-1ial2i2
G 2121012121313
H 222 2l
I RIS
L 013|211 -2 111+
K Qi1 0i-11 31202
M| 2 0121111 -1 <1+l
¥ 1 3| -2 1 {+31 -1
P A 1-210-20-31-31-1 i -4 {31 -2
S| Dlol-11-21-210 3 {212
T NIRIRIEInn \ 21 0
W RREERRENEIENEE -3
Y 23R e a3 -1
v QPR3 2l 203 +4

(01191 AR W FRVFHAT1.2.3. 45806 DAL AR COR B AR AL & Fr BUI 1. A
NARHITTEC LS E T HAEE A FICDR, BT LA AR B fovr 78 B4 %5 58 1 CDRH A4
AR AR AT BE 2R A CDRAR L TR o 7E R 2N 3 AR 7 Hh 7 ) BB S Bk o 0 T IR L8 e
BLAE L B COR AP AR AL [ A 2, R 1A BUARAR 7 4R 106 07 T i A o VI ) A B 4 ) 7
Bt B, i R AR CDRA H ARSI R AR ARELS , -2 B T RAISHAT - LK ERARAF 72, R
S AT 1 B KA BUA A 70 (A AT B AR 7 B A 48 A2 1A (RERS ) (B EE REXS BE 2 ]
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RETE) A ST B A 5% HAK CORII 45 & SR M 78 2 M 8 LG &5 & J8 P i AR 4R CDR, B R VR %
A AACDRI AT, LA R — Rl Tl B8 PEATIBT-Ho HUAK BRI R 45 & F B A TR B, B
B Ry R 2 SR B I B AL b I T B AT A EARAS 2 O AR L 1 1 9%

[0120] K22 I T HB7T-HAHUAA 1) T HECDRIK 4 M 3 HL IR AL 7 AR & 1 W42 (1) A A e 11 A2
IR (“LC” ) FBT-H5CDRII LA 31

2 : i B7-H5 B CDR
Fitk bz 27 SEQ ID NO
2D3 GIY[T|F|[T[S|H]D 16
18C3 GlY|T|F|[T|S|H|D 16
HCCDRI #EFH : | G|Y|T|F|T|S|H|D 16
HE&CD
itk 5
2D3 IFIP|GID]IG]S]T
18C3 I/FIP|GIDIG|S]|T
HCCDR2 HEFEHR : |1 |F|P|G|D|G|S|T
B
btk Fr5l
2D3 AIRIN[S[FlY[S|M|D|Y 18
18C3 AIRIN|S|F|Y|S|M|D|Y 18
HCCDR3 ®E®EH : |[A|R/N|S|F|Y|S M|D|Y 18

[0121]  RIZI T HiB7T-HSHUAR I FE FECORIT 73 Fr ¢ HLA& A 7 A & BH 1y W82 1 A A 32 1) A%
1R FBT-H5 FE 5% (“HC” ) CDRIY 4 B 51

34



CN 106414489 A w B B 30/46 7

3 : i B7-H5 B CDR

itk
2D3 QISILIL|INISIR|T|R|K|N]OQ
18C3 QSILIL|NI/SIRI[TIRIKIN]OQ
HC CDR1 #%&
Q!S|L|L|N SIR|T|RIK|/N|Q
5
B
itk ,
2D3 WI[A] F
18C3 WIA|l S
LC CDR2 #§
W A| X, 22
<27

X, BRFHS REFHEMNRERNERAES (B, >2) WEL : A, C, H,
I, Ly M, F, S, T, W, Y, ®V

Bl
- SEQID |

s 227 Nex

2D3 K|Q|IS|Y |NILIRI|T 23

18C3 KQ|S Y|N/LIR|T 23
LC CDR3 3t& |

| K[Q|S Y|/N LR T 23
Fr3)

[0122]  [Ak, Bk 7 B A HIBT-H5HUAE2D3F11 3C3[ CORM fufd e Hebi i 456 v B, AR B 75
SARILT A B B R/ B S A 7 COR fidd e R 456 v BLe
[0123] Ak B ki 25 A0 4% S ad it AT ArT DA B B ™ A 1 0 B BR e B A () R AR B A/ Bl
BRI P 2 045% (F050% B 055% (FE60% B D65% FET0%  EADT5%
£ /080% & /85% . £ /090% 42795 % (B A /99 % — B AT AR H R AN/ B n] AR &
R A I BB s St i 5 & BT -H5 I AR B H: B o A R B 3 — 2 ik s 0 5
UL B 7 R CORI R IER P52 /045% .2 /050% £ /055% . £ /060% .5 /b
65% E/070% EDT5%  FE80% B A85%  EAL90%  FEAD9I5% (B E D99 % —FHY
CDR I H I Sy e J M M 45 & 2= BT-H5 [ i i HL B .

PR PP IR 7 B 1) T 4 b — B G A 5 T LA B BLASTER [ U R B 5E o
[0124]  FE—AMRIESLHER  , ik 2 B — DB AR EECORF— A A B =
HEECDR (B L% J& =AM R BECDRAI =S BEAECDR) B 938 BREE (4 (B A U4 i
HEE V), P REECDRuHE
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(D)L AZEBT-H547142D3/18C3 I 2 BECDR 5

(2)FLNFRBT-H5 4144 2D 3B 470N BT -H5 044 1 8C3 ) 2 HECDR2 B S H A4 [ CDR2(] 3%
HIPH]s Ll K&

(3) LN FB7T-H5471442D3/ 18C3 11 4 #ECDR3 ;
[0125]  fE—EARPLL LG+, fZ sk E 0 5B — A DB =N R FECDRAT—
AN B = AN FEHECDR (e i A& = AN R BECDRAN = AN EHECDR) , H A FE HECDRAL AT -

()Pt AZEB7-H547442D3/18C3 (1) FE HECDR 5

(2) 3T NZEBT-H5H442D3/ 18C3[H FFECDR2 s A J2

(2) BT NZEBT-H5H442D3/ 18C3 [ HFECDR3 5
[0126]  FE—ANHARSLHEE] , A K A PUABC SR A B BOR RS R i s
A AT A VBRI 456N CDR, I B e IS & 22 A 25BT-H5 K R

(3)CD28HE & &
[0127] L&KW ,CD28RN A H A Al L AZABT-H5FICD28H. 8] 15 545 S AU FE U R I, I8 4
#2 1 CD28HE A 81 11 AT FH e LA R i RGN 7732 R, 32 AR A 2 ik i B b 77 e 4
A B CD28HII B 77, 3 % S EZEFFBT-H5 : CD28HA S5 515 T
[0128] 7 b % (I CD28HRN & Z IR R A S — B A 113 % — B A HEaFs () R 5
2R, B D) RS B RS T 5 GZSL IR 7§ R A 22 58 — 2 k) 1 CD28H
ZIRHI AT — o SRR A S A AT DUE AL R AR S 2 AR IR/ 2 IR Sk &5 /48 n] L 2
a3 B S A, BT A, T AR AL S 7R R A B 1 R H A 45 A3k (CD28H 2 IR Bl 38 — 2 1K)
Z— W SRl , A LA Rl A 2 1 SR 2 SR A XA 45 R S ] Ry B ) A5 A I
B A] B AL PT AL A TR A B A B — D HA 25 80 (CD28HZ Ik L 28 — 2 IRBI K/ 22 IR 45 Sk 45
F380) W AE— AR, IR/ 22 BRAL A BN / 2 JDR e Sk 25 R S A AT 1
[0129]  7E b EE (K A& 25 A B A T :N-Ri—Re—Rs—C, H i “N” FoRml & & A N A IR, “C7
FINRA B A CoR I o FE LIRS HEB 5 “Ri” AECD28HZ IR , “Re” AT I/ 22 ik 423k 45 44
1, IF HRe” A& 58 2 K nl B kL, Rem] DA CD28HZ ik JF HRi A DA 38 — 2 Bk
[0130] a.fE—RIAfHA
[0131]  ZAkfh A& A A ARG 4 K CD28HZ I, B AT DAL & 42 K CD28HI v B B AR 44 . 7
P s s v, 58— @A A8 & CD28HIY AT ¥4 I Bt , 461 CD28HT) i &1 45 #a 3 ) — B 43 Bl 4
B, B H AR AT LAAE FATART U SLEh ) 7 51 CD28H L /R RS2 i), ZELL b o rh it 7 AK 7
), 32 [ H O B BT AR o A — BS ST, HAt i FLEh A 0, B30 /NG 1 A AR A
W LA BT DA AR SRR AL A B R A B A ZECD28HZ IR AT LA R A 5 SEQ 1D
NO: 7THA FE/60% .65%.70% . 75% 80 % +85% .90 % .95% 99 % BL 100 % 7 51— 2 1)
FAERIT |, B R A 5SEQ 1D NO: 7THI M 445 #3k B A 60% .65% .70% . 75% .80 % .
85% .90%.95% .99 % EL100 % J7 7 —EU M 2R IT 7 AL PR AL & = E A A
ZECD28HZ R A 5SEQ 1D NO:8E A £ /60% .65%.70% .75% .80% +85% .90 % .
95% .99 % B 100% J7 51— BRI Z IR 7 7 9 hs , BUARIE FHH S5 SEQ 1D NO:8[HIRX IR [7 71 b
(1) L 1 5 A6 LA 60 % 165 % . T0% <75 % +80% 85 % .90 % .95 % .99 % 8% 100 % /7 51—k
PERAZIR 7 51 A o
[0132]  b.EE RS 1A
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[0133]  CD28HZ Ik P AR A 22 58 — 2 IK . 85 — 2 IR A7 76 v AU R A 22 IR V8 A 1 A
SE TR R IR/ B A (valency) JIFERLAE L, “Ah B0 B fa RN F AT S &
B s B E AR SEHES R, 5 2 IR Sk B A FRIESCA R E A 1 2K

[0134]  FE—ASLHfrh , 58 — 2 KA fy& 3R B B E 2 X 1) — DN B2 DS IR, %
Gy BRER 1 EFEEE XL B A 5 A BRE I C y TRERIBCHE L Ca2 FICu3 X 0 B2 B 5
B BREE 1 C y 208 A 408E L Cu2 FICu3 [X % B2 ) B L 8 7 31

[0135]  FE—MRIEN AR AEAYT , “RARH A Tg B BHEX P 1) Cy sk A1
LA g LE P A X e Cy sHR L JE R AN IE 5 Te B Ak b DL — B 2 A A [R] Cy shk 3t o 26
& A A AR NCD28H-1g

[0136]  FE—ANSEHta 5] o , Ho % 3R 1 1 58 J80P] 5 A 3 9 CD28H 2 JIK L Hefil & 88 1 B By
5 B AR SRR ) 454 B A= R R B i = A e PR — D 2 DN R ER RN L Bk
PR T A 1 2 R AU S 1 b BTl (9 47 <5 DL SRR < BUAR

[0137]  FE 53— ANkl , 55 — 2 KAl A 905 S50 180, I a2 Y0 A 45 1 38 5 40 0 4+
Al 455 B IXLECD28HRL & B 1 AL — DX FERI LB, A o FRe R A M 2 A
PRI #8 B BUH R AE I — AN X L, 05 472 T LA TG SR B INCD28HR & 2 [ (1)
ORI 7 — S5 P81 7 o 75 R — AL A 2 R & B (PEG) o

[0138] Rl £ A (IFCH 4 Al # B[R AR AL B2 AN, o] DL R G AR Bl R & 44, AT/ Bl n]
A i A S A5 01 3k AR R Th R L 45 e S L A SRR P B3 A ) EE AR T 6 A
BT 5 HLdE = A 2 (FF ELRRCAS BE /0N ) o 748 4 Bl B B I ik & 2 1 R A VR 21840 A
F i EATH I IE AR AR SUEE TR, Z WL i ) (Mueller) % A, 43+ )% &
(Mol.Immun.),34(6):441-452(1997), BiHE (Swann) &8 A, %98 2 24 5 W &
(Cur.Opin.Immun.),20:493-499(2008), PL fe % 85 #i & (Presta) , Ho 0% 57 24 Hi W 05
(Cur.Opin. Immun.)20:460-470(2008) . /& — 2L 5Z i 5] , Fe X & R IR 1gG1 . 1gG2. B [gG4Fc
X o £E—LLSZ 45, FelX & 2 A, 491 T 1 G2/ 1gGAF efE 58 [X 4 B i k& 44 o 1% Fe X [l 45
WA EA SRR T : TeGAR B LARE 1k S5Fc v 2R FIAMAR 454, TeGLE B DL Ct# 5 —
FhE 2 FiFc v SZARI S & 5 TG LB AB 1 LA St/ IME RN R+ ThRe (R AR IR AR 1L ) , TeGLH A
R /AN B TR (ML 2 bl o e R I T 32) 5 B TG 1 LA S5 FeRn i o 242 1) pH-A9 i 14 45
Ao Fe X AT LA AFRBANGHEX , B B BB .

[0139] 7 FAIZ 5 Bt (— PP AT CD20 1 #k A /MR / AN R TgG LR T B Fidd ) v o7 JR a1 3R
B AT 4 IR 8 B /R 8 R 1S IR B BR B 1 IE (R VAT IR 5 M I Fe v 32 AR S5
DRI AR (1) R IB FH IR , IR B ARG T N K TGl P B A AR B W AEE M 71 Bk 5 , A
RSB AN T BEE BLF c SZARCD16A (Fe v RTTTA) 1 iy 58 A1 7 S A7 2 PR (1) F8 3 B B = (1) ROBL
I BAE AR A 4 IR E R R AB 50 S e gk (9 To i e AR A7 3 A2 3 — N SEE ], Fedgn]
Tl AEEZ NARERIEN BB, X B RN B R B b S AR R i PR e
ZARCD32B(Fe v RITB) 1 &5 A HAR 37 B A2 A K 1 1 S AR SR A 35 AL e 32 4 CD16A (Fe v
RITTA) KI5 A B R E 2 4G

[0140] 5 — ALt 6 1gG2-4 J B AR N T gGA T ARA , BN 1 B A PRI 5FcRII 45 &
BT AR5 B AR PE 1G24 22 B R TN 1 gGAR B R F IR T % 35 /R (Angal ), S. &N
Ty (Molecular Immunology),30(1):105-108(1993) ;#8# (Mueller),J.ZEN %

2

> dg i

i
%)
T
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Ho g, 34(6) :441-452(1997) 5 BL K2 F (Wang ) 28 AREE % H 56,982, 323 7 —LL 5L i
B, 1% 1gG1 A/ BRI G245 M B2 B AR 1Y, B4, 42 55 /R 58 AR T 22 51 241 B o A il A R
[F)1gG1 I TgG2.,

[0141]  FE— LI L, Fe b M5 38 0 5 CD 16 AR 45 & I 2 L IR N | SR 2R B
o 7EN TGP 25 /038 4 3 N5 CD16A R 45 & I HigiZ> 5 CD32BIH 45 A IR = EURAE A
S O RN IF HLFA T B s S0 i (Stavenhagen) 58 A SBIEF 4L (Cancer Res.),57
(18):8882-90(2007) 1 . LA P& IK) 55 CD32B I &5 4 Fl /B N1 5 CD 16 AR 45 & 1 A\ 2K
1gG1F e 45 M3 11 735 41 P A8 4440, 27 F 24 3L W R929P . Y300L . V305 T B P296 LEU AR o 3% 6 28 i PR B A ©
A AEATH G AFAET AR TgGIFc & M o 75— N SEHE B 1, 12 N R TG F e 45 b A8 4 25
HF243LR929PLL L Y300LHUAR o 7E 53— AN K19 1 5 1% N K TeG1F e 45 AR 44 5 A F243L
R929P.Y300L. V3051 LA S P296LELAR o« 7E J— N SEHta I , AR TgG1Fe &b M I AR 14,5 N297Q
B, PRI AN RAZTHBR T FeRE A

[0142]  c. BRI B 2 Rk 45 40 45

[0143] B E& M CD28HAL A & AT M AL 5 CD28HZ IR 5 58 — 2 Ik 73 F I IR B 22 ik ek
ZERIR

[0144] 1. HUARRIEIEEX

[0145]  FE— AR fe] h , B S 45 b A0 25 S B BREE ) IR BOBE X o 72— ML e SE a5 o 5 4R
FEX 2R EA NSRRI BRE A ] DR AEBEE R IRFE A AR R SR E A 1eG. IgD A
TgAo AE—MILIL LT B, BEFE X AR H A FETgG o o2 BRET 1 B0RE DO H A 465 1) Jel i) e
P& 7 3 2 AR AT S

[0146] 2. FAthIRER 2 K42 Sk 25 F 3

[0147]  HAthIE 5 () IR/ 20 IR 42 Sk &5 A0 48080, 5 R SRAFAE B R SR A7 AE B IRER 22 IR o ke =k
JEFN LR 2 /D2 R IR LI b, KB 2 IR 45 A3 e VR KB 2 IR - “Te PR 3K7 7R k2
BAL B — AN ECE A IR TE 12 () P A B 2 AN 2 BE PR VR L I IR B 22 IR, 1 A FH I IE 32 1K) R
M2 IR ME T H AR T SR AR AE T R 42 1 2 IR BA I e 3h B R3S n i)
Bl E H XML D) B E RV Z R EERIE R A B 2 M PUR S S A & 3
HRHAZE — DB AR R BIEYEIR 2 IR B E AR T 2 &R 7 561y-Ser.
Gly—-Ser-Gly—Ser(SEQ ID NO:16).Ala-Ser.Gly-Gly—Gly—Ser(SEQ ID NO:17).(Glys-
Ser)s(SEQ ID NO:18)F1(Glys—Ser)s(SEQ ID NO:19) . BAMKIZZMEIE/ 2 Ik T 51 4t AR 450 24
HIF

[0148]  ZE—AsLifirh , 55— Fh & fE 4B L CD28HIK) Fi B o 78— M SE i 4] o , B & 25
BFERLG 2 1g FelX (1 CD28H M oh 45 #9380 B Fr B o WIS A i (23 FL /R (Chapoval ) 55
N, 3 FE 2771 (Methods Mol . Med. ) ,45:247-255(2000) ) , 7] DL b5 w4 85 & 1 B
EA RS X B Bl G 2 A IS TG BN R TgG2alFelX B A IE & 1K Te 45 41, ok il
# EAHCD28H-TgRl A E A .

d. =Bl PERA A
M N ZECD28H- T gt & 85 1 1) 2 3L 8 7 51 /& (SEQ 1D NO:20),CD28H-h1gG4(CD28H

ECD aa23-140, B85 ‘5K : CD28HFF LA REAR T/~ th s RAZ I N IS TgCGAFe A1 N T Rl B
H, 22 A PR 228 2 [ 2 BRI S AR AT R4 )
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LSVOOGPNLLOVROGSQATLVCOVDOATAWERLRVKWTKDGAI LCOPY I TNGSLSLGVCGRD
GRLSWQAPSHLTLOLDPVSLNHSGAYVCWAAVE I PELEEAEGN ITRLEVDPDDPTQLS XY GPPCPY:

CPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFENSTYRVVSY
LTVLHQDWLNGKEYKCKVSNKGLPSSTEKTTSKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWE
SNGQPENNYKTTPPVLDSDGSFFLYSRLTVDK SRWQEGNVESCSVMHEALHNHY TQKSLSLSPGK

Rl 8 A ] LA S M FEN R v T 5 7 8 (R B ii 27 71)) (SEQ 1D NO: 21 e hk k1 -
20),

MSVPTQVLGLLLLWLTDARC

B SRATAERICD28HAET T 7 71, ] 1 (SEQ 1D NO:22):

MGSPGMVLGLLVQIWALQEASS

EARRIEA R, B 487K HCD28HF PRl & 22 N 2K 1gGAX 45, {H 42 b2 e 51 m] DL AT 4%
Wil & E AT 1A B , BUARSERL & BT Hih A .

RS ALFESEQ 1D NO: 2115 5 FERIKISEQ 1D NO: 20/ A25CD28H-T g IDNAF %1 /& (SEQ
ID NO:23):

ATGTCCGTGCCCACCCAGGTGCTGGGATTGCTGCTGCTGTGGCTGACCCACGCCAGATGCCTGTCTGTGCAGC
AGGGCCCTAACCTGCTGCAAGTGCGGCAGGGCTCTCAGGCTACACTCGTGTGTCAGGTGGACCAGGCCACCGCCTGG
GAGAGACTGAGAGTGAAGTGGACCAAGGACGGCGCCATCCTGTGCCAGCCCTACATCACCAACGGCTCCCTGTCCCT
GGGCGTGTGTGGACCTCAGGGCAGACTGTCTTGGCAGGCCCCTTCTCACCTGACCCTGCAGCTGGACCCTGTGTCCC
TGAATCACTCCGGCGCCTACGTGTGTTGGGCCGCTGTGGAAATCCCOGAGCTGGAAGAGGCCGAGGGCAACATCACC
CGGCTGTTCGTGGACCCTGACGACCCTACCCAGGAATCTAAGTACGGCCCTCCCTGCCCTCCTTGCCCAGCCCCTGA
ATTTCTGGGCGGACCCTCCGTGTTCCTGTTCCCCCCAAAGCCCAAGGACACCCTGATGATCTCCCGGACCCCOGAAG
TGACCTGCGTGGTGGTGGATGTGTCCCAGGAAGATCCCGAGGTGCAGTTCAATTGGTACGTGGACGGCG TGGAAGTG
CACAACGCCAAGACCAAGCCCAGAGAGGAACAGTTCAACTCCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCA
CCAGGATTGGCTGAACGGCAAAGAGTACAAGTGCAAGGTGTCCAACAAGGGCCTGCCCAGCTCCATCGAAAAGACCA
TCTCCAAGGCCAAGGGCCAGCCCCGGGAACCCCAGGTGTACACACTGCCTCCAAGCCAGGAAGAGATGACCAAGAAC
CAGGTGTCACTGACCTGTCTCGTGAAGGGCTTCTACCCCTCCGATATCGCCGTGGAATGGGAGTCCAACGGCCAGCC
TGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTCCCGCCTGACCGTGG
ACAAGTCCAGATGGCAGGAAGGCAACGTGTTCTCCTGCTCCGTGATGCACGAGGCCCTGCACAACCACTACACCCAG
AAGTCCCTGAGCCTGTCCCCOGGCAAGTGA

E. AR B I A R ia T T I RN R (1) FH i
[0149]  fupbbAd A, RiE VAT (treat.treating.treatment)” PA K “YaIyT FI&E” /& 48 1H
B 98 /0 B A0 M AR N B B AR 1) 028 B2 52 20 1) — PRI B TR I — DN ER 2 AVIEAR -
PEALE R, “YRIT B R e fh —RiB T R 85 0 T OO 0 S e M T HL AL I PR AH
T AR I 38 BLEE R B T — P e B IE HE R 98D B 1 e i R — PR R
(R 52 2 DA S 2252 3 52 (8RR BTG B0, T B8R R e PR B AH DGR VBT A =
A LA A 2 LA/ B MR i, B SR B /M B B i B 2 B A8 S N BRORS A
JFIETT A & 89T B R IR R RGBT B, IR AHE YT S A IR I & . 3
— D, IR YT R BT -HA B AR BB T -HARM A g5 [ B CD28HRA & & A VR IT A B E B IRIRIT
SR B S Al PR A A 7R B (0 VA T BUE B P RV YT s AL B & L IR T s b 2
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B ARV R UR BRI 2077, R LM IT BUE B

[0150]  dyuptk b A FHIET , ARTE “FRET 777 22 48 AT A4 I 21 2% Y B8 9 I AT AR RE IR 2 1iT 76 TRl
X P 2R B AT B 2557 “TBT A 20 & 2 B A MR I TP I = . T A
RCEIE FRAE TR B FRB H , SRALTRBI 78 AL B TP IR & o S34b, 5% T Fps 50 i P A 2 s A2
Ta TIBs 771 B R 5 HAh 25 A2 A A2 i ) Ty e LR as b 1 &= .

[0151] 7 L FR AL (1) 45 24 7 2 AN A 22 A2 W 55 76 AR TE VR 7 A ORI TR A3 20 1) o JL AL e, 45
B T2 7 10 ARV T7 SR BFRR 77, Je e i 7™ P RIS Y, 25 200 45, 3 [F) AR 35 ) AR 0% A4
S NATBE AR S MR PR e R A R R R R SR P MU R E AR & E
77 7] DA HH AR A0 ) T8 B RN 58 3 R B kS OR 21 9 HL T A 4 Sk B E
(B LA S AERR Tl (Physician’s Desk Reference) (B556/,2002) Ht I HEFE R 7 &#EAT 16
$Eo

[0152] AR K Z A5+, Bl indiB7T-Ho itk (FI4h & 2 B7T-H5 B b Bk i v B ) R
CD28H Tg,iX %o~ ilid 45 A 2 B7-H5 A/ B ik 45 4 22 CD28H M 45 Ht (HP 52yl 3 4 35 ) B7-H5
LIRE » I HL DA e 5 s B S TN M S B A/ B A DR 7= AR B R 45 T2 il E T T
ERE R RE RS

[0183]  fEVRIT 2 RE A A B Rt pom AR, % RS X PR 824 A&
BEW) AT 45 T AR R B X SR YR T I B S g% A 1 ) SR RS (R ASIR T B B K
SR ELE AR R CPUB R SR A B B A PERAAR IO VB EIR R B s R R B 5%
PRSP T L B 5 B PRI L B B S PR BN 28 DL =2 AL L 5 S PR I /MR sk 2D
NE ) ZE I - KT PE SRR 0 U S FLBEVS R B2 98 (celiac sprue—dermatitis) . 18
P57 e E DIRE R ELLRAAE (CFIDS) IS PR R ME M sE S ME 2 R M ph 4 0m | I — IR ER A ik
(Churg—Strauss syndrome) IR PEIS R HIE (CRESTSEAE ¥ BEFE 200 « i & U9
BEPIRIE R R PR IR & TS 3R 8 1 IUGE R 4R -2 4R PR DL 28 VB /NERE 28 & 0
MR- A2 S E (guil lain—barre) WA R IE 28 (hashimoto’s thyroiditis) JHEK
P i - 2 A 7 P AL /N AR 2 P R (T TP) L T g ARREZE 95 B4R T O 98 i 1 & J8F L 20 B R
I 3R JEIR IR TR B 45 46 A 200 2 K PEBEALRE (AL AP 2 5B 28 (NMO) 1 B B A % A 3 ) B
PRI~ EREWLE 77 35 Ry BV L A5 T 2 30k 28 - 2 R 3KE & 2 IR SR A1
T 14 22 WU ~ 22 T DL 98 BA S B2 IR IVL 28 J58 R MR DI TR Bl sk i 1) LS 5 A P ML AP i A
A 25 R 8 A BB O 2% B 1 R4 (Raynaud’ sphenomenon )  §ifit4F FQ 2R & 1iE (Rei ter’
s syndrome) IR MEIC T 28 KRV B 0 IBASIEIRZE S E(S) gren’s
syndrome) BAZEIE .2 HAKIRIE AHIRE . S LIk % (Takayasu
arteritis) WBIIK 28 /B AL PEBIK 78 5t TR 45 W 2% i 0 IR 4% L LS 9% AR A iz 8 I
TR VAL L FHRE KA M (Wegener s granulomatosis) .

[0154] AT L I 85 (K BT -HA I A K JLH R 45 & BERICD 28Rl A 8 (1, A HhCD28H-Tg
fil A 85 TR VR T BOE B ) 2E 5 0 1R S 9 B AE AN R T8 i i 28 R 9% T e L 1 R
FE ZE V£ ff Jps (COPD) i Bl 4 2% U L WO I 1 AR v o I & 4 4b R 43 4k 19 3 #E 58 77 9
(undifferentitated spondyloarthropathy) KA ST =TT 4 2 M RV fE DA
e NG 9 B A AT T PR R i B M M S E

[0155] W] LR A HUB7-H5 BT 44>k 7= A B7-HA 1 Fo s 284 K B b4 (UK /R = (Wal lmann) , J .
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SEN(2010) “THGEFRIHTI: & SRR (Anti-Tds in Allergy:Timeliness of
a Classic Concept)”, AL BUEAH L 2% E (World Allergy Organiz.J)3(6):195-201;
4t (Nardi) , M. 58 A (2000) “ZEHIV-1-TTP b, £ fiL /MRS TT T B Re L oAk A
By A /AR s 2> (Antiidiotype Antibody Against Platelet Anti-Gpllla
Contributes To The Regulation Of Thrombocytopenia In HIV-1-1TP Patients)” ,SK
G A (J . Exp.Med. ) 191(12) :2093-2100) BAEHIY) (i (Zang) , Y. C. 28 A (2003) “FEHE
BB ME B A S M PE TR B, %k B TR ILCDRS 7 81 3 3 (1) TCRAK 75 5 1) A\ S ks 84 T4 it
(Human Anti-Idiotypic T Cells Induced By TCR Peptides Corresponding To A
Common CDR3 Sequence Motif In Myelin Basic Protein—Reactive T Cells)”, [Exr %
¥ 2% (Int. Immunol. )15(9):1073-1080; ¥& Wi (Loiarro) ,M. 28 A (201044 H8H L+ H
R “NZE PR I SE ) I TLR/ TL-1R15 54 5 (Targeting TLR/IL-IR Signalling In
Human Diseases)” , BAEN W (Mediators Inflamm.)2010:674363) .29+ HAEB7-H5
(1A, IF BRI 1) 320 25 7 e AT, 1l i B A CD28H R 32 4k 3 HLB 1L & 455 W JEB7-H5
SART N P2 B E W R RS AL R PUE TR RIEDR A E B Sz PEOR R
S R RS

[0156] PRtk , FEABAEAHLAE 50  SOE B A B & PR B KR YT, AN R B B dug
MRS S BB AEA BA8H.

[0157] ARt , G55 b S PUAAR A 52 A4/ Be AR 2 TR 45 & B Bsh A4, DA S A 52 44
B (B wB7-H5E & B 1) B A 1ENBT-H5{5 ‘4% 3 BB BN 2 A  IF HLIR e A8 S diE fn
TR MR BRI B R A RIS K B R B A CD28HI N 51 43, 49 B 7 -H5— T g il
HHEA, Xl 4G 2 CD28H, Hia)CD28HD) §E (RN {E 5 4% 5 ) Al /Bl id 45 & 2 B7-H5,
I LD G 3 0 B3 R T 240 L B4 B R/ B L DR AR 2R 745 T 2 R E )
o 250, I HAT LA H TR 7 S8 e e B g MR 9 1 52103 o DRI A9 AE T 0 Ak v i J
B7-H5H % , BT LA 24 25 A i ), BE2 4 e e il A R o

[0158]  7E b BT 424 1) CD28HIE B 77 7E A4 PR A0 B A v A Sy B 38 B I 9 7 TR o e
1 o 18130, X5 Tl 25 T 32 3 3 — AN = CD28HL B 7] , FB B 3G i 1 5 v 1) e 08 B2, PAE
TBITHREAE , CD28HI BN 2 A I o T DA SR (LB A AT 516 97 B e e i R A A R H A
1 N N BN o I I = T R TN 78 o I = B = I = N BN B R LS N
NG IR NS S N = R N R = AN S R N

(01591 4R 4z it 87 kS Yt 19 2H 2R 1 W i B8 U, A L6 OKs AT DAYR 97 1Y W 1 i o 2K e e
(carcinomas) AT H I SN JE L0 21, 440 J BRE A 28 B FHIRAR I b 57 = 1)
JE o PR, B A KA I, IR B I Z S 46 A2, B E i TR AR - 1 I e Ak
P e 10 22 L0 0 L ) 28 P P o 13 L9 1 g B T 38 00 e A 22 98 03T 1) T A Sy P 121
BB R T DAE BRI 2 as B B 23 BB, DL S E

[0160] W LAZ5 T CD28HI B, FHTVa T JR S I B4 B B B 4t , B FEH AN PR T s il
B (B THTV ) S LSRRI (B THPY ) W82 (1 THS V) i 28 ek (3 o A SRy s 82A) L BA X
W E (B A\ Bp e ) R ER i 4L - 7] UL R Bl 4 T A 45 CD28HIE 5 71 4 A M i 25 Il
il it DAV T 09 B3 1 S PRI » 491 0 e 2 440 BROR IR R 2 L BRAE TR 288 38 AT LA 257 CD28HI 3]
FIA S 2P AR & S MW ER R , B AR TAIDS (/g il sk J L Bl
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Ko

(01611 ATBLIRT 7 AR T G A AE AR T H A S K I X S R A P B AR A
PR TR e » R I 2 AT TR ST T e B TR AR I s iR e iA s 25
M BT AT B DR, AU SR s, B (Tl R WL e BT T e W R T R S BR e R
W Ay BV 8 Je, o B0 2 8 B T s, R T T R MR AT 1 e, O I AT T i 5 BARY U S AL AT T
(HTB) , A I T e 2R 22 i Z2 A1 T i, AT 2 I i, ey MR e A, 2 0 1 ) Ml
FE R ERTEABAIC, B BEAT B &, AR B, 70 SORF I J , SO T, R BRI, 23 R IR T R, 1
W o, B e, B aRsE, AR AT A R B IR R 200 SRR IR AR YT TR B R
PR WR T e R A e, A BRTE R L R TR R T R B AL T R, IR EUA R B
PR & A g e A e , TR » HOR AR TR, B RS BK TR, S IR AL U , 1 5 3R 7
AR L2 BB, BORVE R IR, SLIR S S0 IRAA, B2 105 FE 5L 0k B AR, i 28 ST A, BEE IR
JEU A, YO UR A SR ST PR S el i) L B B, A EROHE HL, SRR AR IR 1L, B 5 A [ 3 B
LA K R i H o

[0162] W LL b B 45 & AT HARIE & ROVR T, R4 T 45 Bk 1 CD 28 Hgh 771 B 4 4
IR o AE A SEH b, P PSS B i AL &1, B e AL SV AL 7y, R 45 F CD28HE
B T H A VIR IE G ALy, FUEAN/ BT o ] BLAE S T A RN B ok 4
T35 1 CD28 BN 51 o ££ — AN SE B, £E 459 v ) R e Rk 25 3 CD28H B AL 540 o
[0163]  mJLAZE & FIB 5 B BRI 5 B R 48 T 4808 1Y CD 28 Mg sl i 41 54 » IX 48 5 e ] LA
FIT Ja sl B 5 32 150 X e A7 AR DU, B0 A T AR I 32 03 mh ) 38 0 i ) S 88 B

o
= o

(01641 AR A AUk 28 S0 () B FE , FRUBH 19 V897 140 B 11 9 93 2 250 1) A B 1) 485 SR P AR
P 90 RN o AU, At St o 3t B B A A s A ) B 9% B 25 AT DA S8 A YR 9T R
95 > AT LASRERRE IR, BORT DA A B X6 5 9 1) B AR YR 97 P - F0 1) — A 3 T o 451 4, A e iE 1) e
9 N5 1 SRR DAABYIBE AR A7V 0 T IR 3R 1 RD At 4 9% 1) T 2 R B2 YR
J7
F.e5 771k

[0165]  A[AI#% RGO A I BT UL T4 73097 M BLTBE A A4, ol , B 370
FE A ORI B, BE R IA DR B AL & R (1 I AL, 2N SN EER (S0
(1 3m) S (Wu) TS (Wu) , 1987, b2 2 &5 (J . Biol . Chem. ) 262:4429-4432) , ¥ A% R A4 ik
NI SRR A A T — ),

[0166] 45T HiiR G & 8 110 7 AR EAIR T - B B 4457 (B, B I LR 17
G B8 P 14D e JOk AT DA R R TR 1)) B AN T, DA ORGSR 5 (M8 B, B8 P 3 43 R 11 1 0
1) o AE— AN BARSZHE B, VLA 0 bk P M B IS T AR B R A A L ] BLIE AR
A J7 AR (A IR 25 T 1K R 2 A0, A0 Gl ot v B R R bk T 55 (bolus injection) il
T2 b R B R SR PN 2 (AR 11 Rk IS | B A TR i, S YWl OF HT LB
HoAAEPIE PER— 45 T o 25 T 1T LAAR 4 B P BR300« Bh A, 17T DA i sl IR N
AR LA S L AL B S R IS T . 2 0L, B an S5 £ R 56,019, 968 ;
5,985,20:5,985,309;5,934,272:5,874,064;5,855,913;5,290,540; LA 24,880,078 LA &%
PCTAFFEWO 92/19244 ;W0 97/32572:W0 97/44013;W0 98/31346; LA JZWO0 99/66903 . 7E—
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M EARSLE G, AR A A AW RS T 2 75 208G T I X I 1X AT DLdE ] 2 A
77 AEEI AHAY PR T 277 2 R A, WIS S B BVE YD, B & 2 1L
(1) AE 2 FLH BB BOIR A B, A HE 5, AR I (sialastic membrane) BREF4E. ik,
M T HURBEL G AR, U2/, EAE AR SR B A 8 A A L

[0167]  7E—LLsijifa 5 o , K Ak AIB R & 8 1 il A2 G ik, T PR sim & S a m
A8 1) 365325 o JIR JPT A4 A2 FH b 2R AKORE ) [) /0o A 3 B0 T8 T 0040 2 2L RS ) S IS o L 28t £,
FEAN R AL TG o TN A0/ B D Vi PR 91 o IR P AR 1) 2 43 A2 DA L3 2 AR B 22 HE I 5 540
TV 6 2822 HE I8 T 2 e ) DL () 38528 12 A, 30 7 VA IR T AR WA 28 1 I e )%
J 1 DA S AR EE VR o BT ) 86 I AR 1) 07 V2 AR A1, FF HLIR a5 AE AR R BH A, 2 UL
W5z vk 88 (Epstein) 28 N, 1985, 35 [ [E ZZ Bl 2B 5t T (Proc.Natl .Acad.Sci.USA)82:
3688 ;7% (Hwang ) 2 A , 19803 [H [E X Bl 2~ B B T (Proc . Natl .Acad.Sci.USA) ,77:4030-4;
EHLF'54,485,045H14,544,545,

[0168] T fhill & H A GE K I 375 Y- 52 HA (B 3 56 1 406 BB 1) ) (59 g oA 1 7 4 , 46 e
TRE LR 55,013,556 [ JELL , 7] LA H T i1 g Bk —dudk 2054 - ik 19 g Buig I A
ATIE A e G 7 5% 5 B S AN 8 B B A% 0 AT A JR 0 (MPS) o o AR e FH ek 5450 FH AR A
BN 5O 388 7V A& B AR R G IR Pk « AR IEAS B A5 52 BAR/E FIALHI I R
ai  HE ARRR G AR B & AR I H i BRI 268 7K 3 I IR 4L 4, IX Se 2 43
> T e AR 5 G S AN AR B R, /b T LS A A I ERAE L 9 Hsb T MPS
T o AR S 5 & B R i A ST AR AR E Mg s o 9% T il & Mg A AL AR RS e I o dd , 2 DL
Bl ALl (Bendas ) 55 A, 2001 M) 25 (BioDrugs ) , 15(4) : 215-224; A& (Allen)FEN,
198TRR AL 2 2 B A 2 BT (FEBS Lett. )223:42-6; 7 A% (K1ibanov) 2 A, 1990
KM AE AL 2 2 B G 2 R (FEBS Lett. )268:235-7 ;A1 /7 4 (Blum) 58 A, 1990, &Mk 7 5
LI 2E IR (Biochim. Biophys.Acta. ),1029:91-7 ;46 3E M (Torchilin) ZE A, 1996, g i
g 244 (J . Liposome Res.)6:99-116; B 3EAL/R(Litzinger)ZE N, 1994, £k 54
YR R (Biochim.Biophys.Acta. ), 1190:99-107 s #u1ll (Maruyama)ZE A, 1991, 4225
2% 4% (Chem. Pharm.Bull.),39:1620-2; 5 FIEL #% 7% (K1ibanov ) 58 A, 1991, k22 5
YRR (Biochim. Biophys. Acta. ), 1062;142-8; 348 (Allen) 2% A, 1994, S5 HEZ54)
i#1%EPF12 (Adv.Drug Deliv.Rev),13:285-309. 4 & Bk s &l N H THF E 8 B 4l (S
WS B LR 54,544 ,545) BURE E 4 M EE [A) (2 WL 20 38 [ & R RS A FF 52005/
0074403 ) ¥ JIg A4 o T DA JE 3k FH A FE A2k T I AR - L[] 2 L FNPEGAT A= A7k T 18t £ 8 i (PEG—
PE) I IG B2 AW I A 28 7325 SR 7 A8 F T3 i 1Y 2L W) R 7 v 1 e il A L TG oA
T I PR e LA R/ Rk pE AR B R Ak, DR il B A A BB BRI G AR o £ — LS e 451
AT DA G R RO (1 U7 B BRI BOBIAnE (ab” ) BE-A 2 06 Btk , 2 W 5T
(Martin)&F A, 1982, MW7 & (J . Biol. Chem. ) 257:286-288.

[0169] & m] LOKBT-HoHidk  BUB7T-H5 B CD28HRAM & 85 [ BL il S % IR B A o % T o4 o2
TR G AR A9, Hoh fuAR B L Bl L B BRI A M 32 2 B iR R [ B B ik &
JIE AR 2 1 AL e AR AU R, R S e AR R B, 2 WA w32 L5 56,787,
153; 48 (Allen) N, 1995, B JEJE itk (Steal th Liposomes) fli4< il : CRCH At 4t , 233~
44 s WA (Hansen ) ZE N, 1995, Wi 54 YW 3 224 (Biochim.Biophys.Acta. ),1239:
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133-144  F£ B PLde K S2 a1 b, FH T35 10 5 15 AN LA W0 S 0 g s gk — 2B A s 8
b AL HE , PriR B EL A B (LA BB % 12 2 K B S BRI AE T R A T
JE B3 2 T o i 7K 1 S ) A RE AR AN R T IR 5 48] 200t Jig I8k < B ik (PE) T Mg B D LB
(P1) o 9 1 S IRATUAA NG 7 Al 1) PR AN B, ] A R AR s mh A AT 2 0 ) AR AL 25 SR s
2 WA Q0T 7 B4 A% (J . Thomas August) g, 1997, JEVE YT : 253 %3 & (Gene
Therapy:Advances in Pharmacology),40% , # A H ittt (Academic Press), &1 X, InAl
& JE M 5, 399-435 51 A4, JuAdk o ) B R A AT LA 9T o 4 (4 i 7K Bl 7 3 2
S 48] oA %) st e A 1 25 mT DA K 23 SR IR IR A () FH 7K PR e — I Jie s Ak
[RIN=J3 - 5 — ik T I e Jic s B2 p T e s 2 P 497 T bt e 5 5 T I Tl S I8 < B e
S AR I R B I T AR IEC 2 I B A « 2 WA i 5 R A5 (Dietrich) 58 N, 1996, £ ¥4k
2 (Biochemistry),35:1100-1105; %' 5t /R (Loughrey )25 A\, 1987 , A Wik 54 W3 2
# (Biochim.Biophys.Acta.),901:157-160; %] (Martin)ZE A ,1982, Wik 2% 4~ &
(J.Biol.Chem.)257:286-288; 5 (Martin)ZE A , 1981, &M% (Biochemistry),20:
4429-38, BRI AN B 1052 BARVE FIAUHI AR 25 (2 & B PR s & 8 A 1 %% Te Ak ic
Hl AR TG R R A U RO EATTE IR TR BURL G 8 () 2 0 20 g (BRI AR5 o A4 Bl
AR A LA TSR A0 ) () 20 M 5T o % T o A4 A e B T v (it D M B 240 ) 38 i )
52, FF H AT DA P A4 32 S0 2 O r 4 B 5, B DR G YR T R I R R BB N T I A e
S

[0170] %y IR Ak 4 & W) 45— Fh e 2 Mg it B i le B buAk BOH: i Bl fim AR M ekt &
EA MG, SRR IR A T RGPtk 22 B A RN SR BE L 491 gk 5 B R0 AR e Sk
1) JIg I3 - FE VT BRI 5 1) S 09040, 45 Tk I 197 Ju ke s IO FIEL it ke e Ik o T e < Tl IR TR T g B L
B UG ARG, 49000 g I S PR T TR o R TR R A S S AR R G TR A A
FARN RO I B ss /e AR K AN o 7E— L2 STl , S% g Uik S0 — 0 B HE s
KA, BIANEE 2 B R HRGML , IX B85 K B A W3 1 Jig A4 1) 1 35 2 52 1
WG oB K IR A WDHEA 2 I8 AR I 712 A8 AR AT AN 1) 9 LR 5576 A8 B o 0T S0 88 T o 4
AT hl#& BN TER 2Rk , 2 D045 38 [ & R H 15 5 2003/0044407 s PCTE BR 2 F- 5 WO
97/38731, A% FE W (Vingerhoeads) % A, 1994, %3 757 % (Immunome thods) ,4 : 259-72; H,
Ll (Maruyama) , 2000, 44 525 2% 3 (Chem. Pharm.Bull.)23(7) : 791-799 ; Fi fi$i (Abra )
2N ,2002, 8 FARWF A 2+ & (Journal of Liposome Research),12(1f12):1-3;1H 7%
(Park),2002, &£ YB3 iE (Bioscience Reports),22(2):267-281; AL (Bendas)ZE
N 5200149259 (BioDrugs ) , 14(4) : 215-224 6 L 4 AR 2148 (J . Thomas August) 4,
1997, FERVR YT : 25 233 & (Gene Therapy:Advances in Pharmacology),40%4, AR H i
t1(Academic Press),2Ei&%, INAI#EJE I ,399-435 01,

[0171]  ATRLKEPuis Rl A & A AR PUEN =R H B A, Bl 2 s/ 2
TE—SEHEHIH , IX B SR SR AR A — P T2 B 25 28 0 1 T80 R B R T B Kk 484
Skt , 3 BT DL R /KEER K B A4 22 T4 7 52 3038 IR0 I 2 AR el , iX B AR Bt &
EAREN MR EEG TR AR RSP %L T BA R &S L1 2 Domg BALE
HF /D 10mg . /0 15mg . £/025mg . £ /035mg . £ 7L 45mg B /050mg B R /D 75me o 5 TR LAk
BRl G A RAE2 CH8 C AR R IR A A8 i 47 , I HIX LehiiR7E A G RLAE L2/ Nmf
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W, DR -6 /N P L5 /NET N O 3ZNESS S GBS S 45 T o AE— AN ] B ARSE B P, uAR B R
AE A2 BRI R iU LA E A BURS 9 E AR B 5 B A A fe it
(1) o A et , AR TE W Pk BRl & A R A B RSP L2 D Img/ml  EAR G %2 /2. 5mg/
ml . % /b5mg/ml . %2 /b8mg/ml £/ 10mg/ml . & /> 15mg/ kg 2 />25mg/ml . 22 /050mg/m1 . &2 /b
100mg/ml % />150mg/ml . £ /200mg/m1 ) ks Bl & F F k.

[0172]  TAC 1l it H SR FH 40 A 80 71 B B 0 B e T 45 2 I 20 R i 1) P2 EELVE , 3 LR 4 AR HiE 3
MU= il 0 b A — SR ()4 DUk U8 o T DAAR FE R B A 4 B AR 2 i SR S R &
N [ 2 HE WA ROH & N THRME S &AL, 40 TR EFEN A EHAHIZ0.0001ng/kg S
100mg/ kg S FH AR ARG , 25T BB 5 & 42 7E0.0001mg / kg F120mg/kg 0. 000 1mg / kg Al
10mg/kg.0.0001mg/kgf5mg/kg0.0001 F12mg/kg-0.0001 Ffllmg/kg.0.0001mg/kgH
0.75mg/kg+0.0001mg/kg A0 .5mg/ kg2 [6].0.0001mg/kgE0.25mg/kg.0.0001 0. 15mg/kg.
0.0001%20.10mg/kg.0.0012%0.5mg/kg.0.01%20. 25mg/kgBk0.01 %0 10mg/ kg i 14 H . i@
W NISTURLE AR A EL At R B B - 22 0, U IR T4 ARk 22 IR ) S B2
I, BEAR A & B AN SSTUAR LA S /NRZR 25 T W e B TG ) o 8 — 2, 45 T PR B B El Rt
A8 A BRI A EE ] I 3 R IX e hU AR B R A g 1 IR DL R 2B E T CE IR
w1, Bl e AL ) K2 o

[0173] £ N 5y— skt b , A DAAE 3% i BT B RF 22 BT R G 1B 18 X e 2H A 4) ] LA
158 FHAR S0 T AR 51 O FN I AT B Ak ™ AR L 46— PhE 2 Phbu AR Bl Rl & B2 1 1 FR 42
TR i o o 2 WA SR [ L8] '54,526,938; PCT A HFEW0 91/05548; PCTAFFEW0 96/
20698 ;7 (Ning) ZE N , 1996 , “ff AR S BE JH0RE 2 19 N 2 &5 e e b R AR 420 1190 988 P Ui e %
VBT (Intratumoral Radioimmunotheraphy of a Human Colon Cancer Xenograft Using
a Sustained—Release Gel)” , S VAIT &MY ¥ (Radiotherapy&Oncology)39:179-189; K
(Song)ZFE N, 1995, “KAEH I AL N FHI ML A (Antibody Mediated Lung
Targeting of Long—Circulating Emulsions)”, %24 Bl i RKIPDAZ% L (PDA Journal
of Pharmaceutical Science and Technology)50:372-397 ;5% B 55 (Cleek)ZE A, 1997,
“HT 0 I B2 B bFGF B A4 1 A W) AT B il 58 A W) %4k (Biodegradable Polymeric
Carriers for a bFGF Antibody for Cardiovascular Application)” , ¥l W%
PER R B PR HE £ 10 £ 8 3 (Pro. Int 1. Symp. Control .Rel .Bioact .Mater. ) 24:853~
854 ;s FIHL A (Lam) 55 N, 1997, “H T J= 366 226 10 26 26 A YAk 55 S B 0 4 1) Tl fie 22 4k
(Microencapsulation of Recombinant Humanized Monoclonal Antibody for Local
Delivery)” , M B EWHEME M EF T RSMSWILZ(Pro. Int’
1.Symp.Control.Rel.Bioact.Mater.)24:759-760 . 7E—NSEHEH 1, 7] ORI F T 3a il B
RS (Z W24 (Langer) , [A] | s ZE R (Sef ton) , 1987, £ W 2 T FECRCILEES 5 (CRC
Crit.Ref.Biomed.Eng.)14:20 ;Af#f FL /R (Buchwald)ZE A, 1980, 4 Bl2# (Surgery)88:
507 s MR8 (Saudek) TN , 1989, FrJes 2P 2 % 8 (N Engl . J . Med . )321:574) o /£ 75—
SEJE R, A VR RT DL T S I B A ) 4 OB B0 (2 WL A8 G 4 RS I I A B
(Medical Applications of Controlled Release),=2#%(Langer) FIPREr (Wise) (4R%E),
CRCH AL (CRC Pres. ), B RPrii, il 2 AKX N (1974) s 3= BRI 29 AR FHZ . 2517 1)
W R A PEEE (Controlled Drug Bioavailability,Drug Product Design and
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Performance) , i 548 (Smolen) Ml R (Ball) (4adE) , BRI b kL (Wiley) , 4027 (1984) 5 =
A (Ranger) MHIE B (Peppas), 1983, Ko FRFL&ER MKy FihwrET.,
Macromol.Sci.Rev.Macromol .Chem. )23:61;i48% WLAZE (Levy )ZE N, 1985, Bl2% (Science)
228:190 ;i 2% (During) 28 A, 1989, #4222 4EH (Ann . Neurol . )25: 351 ; & 475 (Howard ) 25
N 1989, Mg SRR E (J . Neurosurg. )71:105) s S [H L F) 55,679,377 K [H L H] 55,
916,597 3 H L F]'55,912,015; FH L H)55,989,463 ; FE H L F)'55,128,326 : PCT AT 5
WO 99/15154 ; FIPCT A FH5WO 99/20253 ) o £ERF SR B 7 5 FHIK 2 -G 0 4]+ B 5 H
ARRT, R - OHERENEREE) K (FREANGR TR K (RGR) R (LIt am e
WlE) VB (R TG ER) R 2 ACBR (PLG) BT V5 (N-Z G ML v e i) 58 (20 B ) R T
Ml VB (2 ) VR TNACHER (PLA) R (AR 3L 2,48 1) (PLGA) SR R RS o 7E X 55— MK
it A5, T D 4 R TR AR G S AE YR T S (9 S i) B T, R SR SR — R 43 4 B PR A
= (S W& A (Goodson) , ¥ Bl B I A & 2% B Hl (Medical Applications of
Controlled Release), [ I+, 24, 115-138 5T (1984)) o 7F 75— AN St i+ , AR 4% XS J& (Dunn)
HEN RSB REA A MR SMAAY (S MU.S.5,945,155) 1% — HAK T 7k
Fe TR B R AW RGN E DTS A B SR A 45 R 0 VR T R R N R R
BURTTRIRTT I B 1 AR N AT AT R T o 78 5 — S o i AR R B sidik R4,
HH G52 3 R N B AR R A P NV AR 25 W0idt R4 U EAR NN BT A L
VTR LA DT B BOR N 208, 3 AR AW RLEIZ B 5 B Tie DA
T R A iU 5T (22 WU S.5,888,533) o fE 2 4% (Langer ) K 45314 (1990, BH4% (Science)
249:1527-1533) i it | = HIUBIR R G o 7] LLS AR QU BN 52 C R AT B AR K
FEAE ARG —RPER 2 R TT ), BIBT-H5 5 A B CD28HE & 25 1 1) 157 L R JEUTC 1] & « 25 WL 191 2
EEEF'54,526,938; [E R AFFFW0 91/05548F1W0 96/20698; 7 (Ning) ZE A, 1996 , L5
1597 &R 2 (Radiotherapy&Oncology ) 39: 179-189 ; K (Song) 25 A, 1995, il Z 22 FlH A
HIPDAZ& & (PDA Journal of Pharmaceutical Science and Technology)50:372-397; 7.
HyE (Cleek) % A, 1997, #2742 4036 PE R R B B i5F 18 2 19 2308 % (Pro. Int’
1.Symp.Control.Rel.Bioact.Mater.)24:853-854 ; 14 (Lam)ZE N , 1997, #= Hl g i £
i AR E B 82 B 210 5% (Pro. Int ' 1. Symp. Control .Rel.Bioact .Mater. )24:
759-760,

[0174]  FE— AN BARSZHERE]  , HAh v y7 R BRI 59 2406 70 2 i b BT -Ho Bk B H 3 J5 45
A P BORIAZ R , B 4 A CD28HRED 4 45 11 (Bl ICD28H-1 gfil &8 1) IR , 1l LAZEAR N 45 T 1%
W%, LR 3 gt (1 SUAR BB A (R I R0, 1% 2l 1 M) 8 e i M IR R IR HAR 1) — 6
a3 9F B2 T e TS5 S AR 4N P ) SR ST , 4 s ik A A A SR R A (S LR E &
F'54,980,286) LI, B T B B2 5 SE P, B G H RORL 22 o () G0 R A
Biolistic,#:# 2 & (Dupont ) ) SETH, , B Ik i 78 M o B 40 ffd 38 1 32 AR B0 G 7RI s2 B, B
TR G B O HE N A0 AR RV HERE IR OR 25 7 & SE I (S W I 2 B B (Joliot) 5%
A5 1991, 25 H H B4R B Tl (Proc. Natl . Acad. Sci . USA)88: 1864-1868) %% . i # (Ui, #%
R TT DL 5N ZH i Py 38 5 R 5 S 40 A N T 241 BEDNAY T RIA .

[0175]  fff FVa 7 A 2 & BT A R & I TR BURl A 88 A 0 32 3 AT R 7 T LA
F& B —3097 B IE L AT LR — RINATT

46



CN 106414489 A w B B 42/46 T

[0176]  G.ZHH AW
[0177] X LLlH BV FEAE 25 A -G i g e 204l &4 (B an A2l i Bl aE
TEHE R AH) UA K AT F T 57 7 B 1 il 2% 00 25 AL A (RRE A T 45 732 3 BUR A1)
HEWYD) IXFERH -G VB HE 7 35 g 1K TRl BIG 7 R0 I TR A1/ Ba T R BRI 8 245 711)
5255 BTS2 AR A AL b, B8R 00 S WS TR A S E K BRI A A E
PR B R A B AN BT AR .
[0178]  FE—AMHrE FISEHEHIH , AR5 “Zj 2% E ] E52 1107 J& 48 B IR BUR BN BUR I 18
A AE ) B AE 3 [ 24 3 B AR i A P 9 25 b B R 8, AT AE S AR 9 9 HLSE R il
TENARP A RS “BUAE™ J2 48 5167 A2 45 T B R RE R A2 7] Cun o B A 77 (58 A AN
SEA ) ) IR R Bi0E 844 - SR 25 W A mT DL R e T VRAR , KR, SRR A B
VB A AR VR I T, e AR Tl S 2 R A A E R N 48 T 25 AL AR, K
PRIZE B B o 3 7] DA ER KA VR KT A R A R v s v A E VR 3 A, e A TV
TR 18 A 1 245 IO SR H6 e S A ) B U0 S e B IR S22 28 K VT 1 28 VR VAT
PR A B T R H VR VA SN B K VTR L K SEE LA R SR .
A BRI % A Pk TS D &I B A R E pHEE M) X L2 41 A W T AR A
DI IV BTV FLVRL 70 L) B 2 591 R SR OB i o DA A A
(01791  — et , AH AW B 53 BUIR & AE— R LA SR A7 50 4 1, 4 4, AR N AE 26 B A 4
W TR R R TR BTG /K IR A 77, BT I 5 25 45 19 02 i BH VS R AR B B 1) e S BN 2 3
P 4 TS Y, v BL & A Jo i 25 oK BER 7K R SO T i o 78 18 3k 3 5 4
THAYINS, AT AR T B v S KB A 228, {15 A] DA LS R X e Rl 1R & o
[0180] W LLM X L2 S fil b P EEL B 2 25 % bl () Sh AR H AR T
B 8 1 B AR, 5 4 e Y5 T SR R IR L 18 L MR VI A PR AR I Ik, L K FR B T
IR IS, 5 B SR T4 B0 B S VBRI SV M, R IG, = O, 2- L R LT A
g, W E-RR SRR,

H. AR £
[0181]  —/ skl fit 7 aHE— B 2 MEA A PUEBENG & A KA &S 1 AW aE0A
FIEL o AN A TR IT s A I — PP a2 R Ath 7R 77 8697 7714 n] DL AL HE 7E 25 P40 BR
WA — AL Rt T ERHE AT — MEE M A SR D I — DN E AR A
(25 A B & PTAT e, 51X — AN B2 AN B 25 AH G IBRH A] LA 2 H 8 B 25 M) B AE )
il it B )3 S P B B I BURFATLARILE [ T S0 A 5 BITIA o 4 I Iz AT LR B 6 A 225
T, i AT B SRR
[0182] A BH4R Mt 1 AT LAAERL 05y m 3 A k) & o A2 — A st 9 b, lm s —
PhELZ MR Bl & A AL e, WAt — AR AR A EE T G
ST RERE A FH) — BB 2 Ph HAR TR S B0G 7 0 o 7E 5 — SErt il o S — DA S
B9 A OG0 — PR a2 P iE DT IR I — FHER 22 Fh A0 53 PR A4 o A i 2 S 9] o, Ath Fi
B3 SR B8 IR 9T A 2R T R o A A S 491 L TR R BRI R AR R T R B R R
7556

L. ZWi 72
[0183]  B7-Hodifhk KAt R4 A Fr Benl LA T2 B (49, 6 anks U« 12 B I 5 B7-H5
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RIEH R GIA R BURGY AR R ISR 1A T80 R IHBURGY  Fr a2 B 5 fE ek
R R B2 W, G : (a) ff H Sy Fr PR 45 A 22 2T R — Pk 2 P i (B
Bt , W52 A5 5230 38 1) 41 B B2 ZURE i P BT -HA I 3834 5 3 H. (b)) K iz 3 I 1 7K~ 5 X BE K~
(g, 76 1E 5 2 AURE b (R K P ) BEAT BL B A e AH EE T2 B0 B 0 6) B ZKF 1T & i
D52 AT B 38 N B3R AR 75 1252 0« 2% U B0 G o 78 G 03 DU 5, 1 QU EEK % VIR )
(ELTSA) «J38 5 P 4% B 5 (RTA) LA A2 S0 R A1 i 431 (FACS) FR I SR FH I 23044 DA &%
F B,

[0184]  —NSEJ {51 P Fos b SR FuAR LA S B L FF HA il 45 5 B ABT-H5 1 SR S 44 DA
Jo v BT A MBS 2 23 it B4R A 40 B H (3% THC 73 B kR o PRk 5 AR D BH ) 3 24 4
DA SR BEAERT M DA B2 N B0 2R L BGRB8 o AE— AN SEH ) R, IS 2
A o) BA ER G S 45 5 BIBT-HS AR S I FUE BRI R 45 & B4 T E 2R
(I, & B A R VBURIE N ) s b) FE 45 2 Ja SR A — AN TR] [R] K% LA SR VR AR LI 4+
LA R AR E FBT-HS R IE W FAL (O ARG A AR IR 0 F TG R 25 =K ) s¢)
9 B w0k I H DR 2 R AR IC SUE , 15 & T 5 s ACE AR IL S B A D 5
TNZSE AT B T O U BB IR ST 1, FH B A bR ic iz AR 1 B 4 AT
5 P AU B R N R A R RSk B 8 5K ] L IE A R 7 E X
ST AR B MBI AR IC ) 4 F I &5 2 BT e Bk 250 B bR AE(E 3 AT XL
[0185]  AAHIHCRE AR A2 , 5200 AU I B RGN KNG g 7 A2 W UG BT 75 1)
RGBT  H & AELL N T R AR R R - S WL AT IR (Burchiel )55 N, “TEURBRIC
B PUAE M A B e 9% 2548 5) /722 (Immunopharmacokinetics of Radiolabeled
Antibodies and Their Fragments)”, (JiJ8d it , 55133 ¢ JeiE 1) A2 404 2446 1) ( TUMOR
IMAGING: THE RADIOCHEMICAL DETECTION OF CANCER),S.W.AfitJJ/R (Burchiel ) #1B.A. %' f
(Rhodes)Zm%E , B AR i 7] (Masson Publishing Inc.)(1982).

[0186] AT T A2 & , A HE Bl AR IR R A DA Je s T 5K, 7245 2 5 DA fe ¥R 1%
FRic B9 AR e B A 32 8 A A JF HoR S5 & AR I B 9 F A% IE R 25 5K — 14
I 171 [V ol A2 6 42 48 /1N B06 42 24/ N BI6 2 1 2/ NI o 7 53— /N St 8], 47 243 i ) BT 1) T Bl A
5F20RELH 10K,

[0187]  AE—AsLhtfrh , il B2 - T2Wr s 2 BB GE 1) T VERZ IR « 2K 1 B
et AT I, B, WKW — A HZ G MR AA A2 G Wk e —F 2 5%
[0188] W DA FHAS A5t da 0 N i) FH T4 P9 48 0 7 VA8 5230 Fh R DA 12 1 43+ 17)
FFAE X LT M T BT A8 I AR I S8 2 o BRSO R 8 1 2 A T4 I B A K B 1)
& T71 o n] T X S 3 5 1S W T VAR T VA DL R B AR E AR T B AL JE R
(CT) A B WIE Y R FHEZ 3052 (PET) VREIL IR A5 (MRT) L DA S PR A 22

[0189]  fE—AMRriE KHEBI , 170 7 FITBUN PR R 7 ZR AR AT, I AL 88 25 b fd %8 55t
M S AR S I CEE B (Thurston) 55 A, 2 L R)'55,441,050) o £E J3— Lt
%2 FHZOCA WFRICI I HLAE 5 vh 8 RS D e B2 ) 4 A Aar Il o 76 53— SE
5 5 1% 5 2 R R 5 & B AR 10 i, I HLAE B3 vl IR i R ST JE 4 ke
FEX S — AL %5 e IR IR ARG K , 35 B AR 838 o ff TG SR g (MRT)
For I o
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[0190]  Hulj Gk EC Gk 7 A KM, H 78 n] LLid It 228 71 [0 1 55 ] 56 25 & 3, X
oSl DA UG 0 07 ARt IR AR B ERR fA K BT, BRAERR I F5 0

SEA 1

TN FEBT-HEHUARRY 43 2 FIRAE
[0191]  JEiL FIB7-H5 4 0% & B » 7 H. 438 RAABT-H5 40 0% S N PR AU AR ) 2 28 8 , 3RS A
BT-HoHUAL o 43 8 77 A AR 1) T 2D3 A 18C3 « K 4A-4B7 H FH 3 [ 2D3 FI118C3 77 4E (1 444k
454 FHCHOB% e 1R IS 19 N FEBT-HE Y B
[0192]  JH L 7E ML BURBIAFAE T ¥ B RIS N FEBT-H5[K CHOFE Je+ , IF H I INCD28H 1g
(SEQ 1D NO:20) FHt AN 1g PERIHR S , Rt 2 4 B B U AR P 7 B7-H5 : CD28HAH B 1E ¥ B8
e
[0193]  FEIXFE—ANSZIGH , fEAERA A HUAR I A77E N & 4l fege 8 45 A CD28H 1g(ZS L
WEE i A% ) (E15A-5B) o K IN BTk 2D3 F118C3FH #B7-H5 : CD28HAH HLAE H -

[0194] %5 HFH ¥ B7-H5 : CD28HAH FLAE FH I B8 77, WA A A BH 1 BT -HAFL A4 o il 2 B7—
H5 T gl A A 3 HUR I & Re % 45 5 CD28H I HL HH b Ae % 58 141 fg R (116 « il B2 1 A2
A 3R 1gG2a)7 B IBT-H5 [P oA 45 #4035 (SEQ 1D NO:26).

IFPLAFFTYVPMNEQIVIGRLDEDI I LPSSFERGSEVVIHWKYQDSYKVHSYYKGSDHLESQDPRYANRTSLF
YNETQNGNASLEFRRVSLLDEGIYTCYVGTATQVITNKVVLKVGVFLTPYMKYEKRNTNSFLICSVLSVYPRPT I TW
KMDNTPISENNMEETGSLDSFSINSPLNI TGSNSSYECT IENSLLKQTWTGRWTMKDGLHKMQSEHVSLSCQPYNDY
FSPNQDFKVTWSRMKSGTESVLAYYLSSSQNT I INESRFSWNKELINQSDFSMNLMDLNLSDSGEYLCNISSDEYTL
LTTHTVHVEPSQET

IgG2af7 7 n] LA (SEQ 1D NO:27)

EPRGPTIKPCPPCKCPAPNLLGGPSVF IFPPKIKDVLMISLSPIVTCVVVDVSEDDPDVQISWEVNNVEVHTA
QTQTHREDYNSTLRVVSALPTQHQDWMSGKEFKCKVNNKDLPAPTERT I SKPKGSVRAPQVYVLPPPEEEMTKKQVT
LTCMVTDEMPEDIYVEWTNNGKTELNYKNTEPVLDSDGSYFMYSKLRVEKKNWVERNSYSCSVVHEGLHNHHT TKSF
SRTPGK
[0195]  mIgG2adf ANZEERS->PEME (FELL N B VRIS F H@WISEQ 1D NO: 20+ 7k th ) KAz
SEFabf BANER 8  CR Ly s o i 7] LA HADR Tg 751, 491 01 A 28 TgGASK il i B A 82 1 o 4
T ANHK eG4, & n] MR BHES->PIEI A/ Bk Ok B Ja i Ly sk , e DL _ B i 7= 4 14
hTgGAEE A UL .

[0196]  Bb &4 FRIA H IS CD33(E 5 K (A2 R IRE 5 IO 34k .

[0197]  E7/RHHB7-H5 1giE S0+ (1L-2.1FN-v FIIL-10) KL 77, FH LA %
I F R IE RGIBE 17 FIBT-HS HUAR2D3HI SR AL 1 I Rl (8) o i R I iZ 44 A
WP AR T M 25 (B9) o X 2o 25 IR 7R BE 8 45 5 BT -H M BE 7 B7-H5 (1) 5 HCD28H %
SZARFHTLAE I BE IR0 AR B I AR Lo B AR BR8N T 40 08 RATE L AR FE 22 R B .

SEA2

LA FEBT-HEHUAAFE AAA A AL TAH BRI 5 40 bE
[0198] Ay T W Fidu A ZEBT-HoHUAR I 44 P 4 F , 45200075 A4~ 41 Ji i 542 4 i (PBMC) 7N
NOD scid TL25Z4& v bR (NSG) /MR B IR I i o (3 D4l an S B B i (Torns) ,E. 28 A
(20124F10 H31HHE ) “FH TR AN KFIBE IRH /NR AR AL (A New Mouse Model
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For The Study Of Human Breast Cancer Metastasis)” , AdLFl2EE431E—(PLoS One)7
(10):€47995; K¥P Ak (Misharin) ,A. V.58 A (2012) “FF A8 AN IEAL /ISR AR AL SR 72 S ME R
SEPE R % (Development Of A New Humanized Mouse Model To Study Acute
Inflammatory Arthritis)”#4bPEE2EZ%E (. Trans] Med.)10: 190 : YK /R{#48 (Waldron) -
AT (Lynch) 58 A (20124E8 H17 H ML+~ H AR “FIAIEAL AN BR A 16 70 BR B2 R AZ AELAE 2R 43 A A
FKE W) (Analysis Of Human Biologies With A Mouse Skin Transplant Model In
Humanized Mice)” ,EE M 24 (Amer. J. Transplant. )12(10) :2652-2662; ¥k /K 7L
(Volk),A.ZE AN (2012) “H-T T4 M gk 5 R 1) = A A P4/ BR AR (1) b 5% (Comparison Of
Three Humanized Mouse Models For Adoptive T Cell Transfer)”,:[FE 2% 44 &
(J.Gene Med.)14(8):540-548 ;3% (Racki) ,W. J. 2 A (2010) “ N 3 5 A% KA1 ) b 57t Ak
Fo A HE R 1 /N AR (NOD-scid TL2rgamma(null)Mouse Model Of Human Skin
Transplantation And Allograft Rejection)” ,#HH (Transplantation)89(5):527—
536) o FF L £h 2% ph R /K (PBS) BU BT A FEBT-H5HU 4K (2D3) 7 A h Wi 2 i ik o B w4 2
CDA5RO 4l g H CD28H 4l e 1) B 4B o
[0199] i 10AMIE 10BH 7 Y, 24 4T A SEBT-HSHUAR AT ¥Ry T Iy, ZE R IE (&1 10A) Al 4b
JE ML (B 10B) A, 340 (CD45R0™) A T4 A H () CD28H 4H B ) 1 4 LU B A1 » PRI I HIB7-HB 37T
EBATIRIT AR TR TS AL TAT B i 43 bE o AL 2 5 5 X RPva y7 4 5] (CDABRO™) T4 M 7
& (B LLAFIE LB EA A IR

L4513

HAHFTANRBT-IBHUEIREE Pk
[0200]  TgGaduid H AT I 45 M K A D) e B A ME IF HAEAR N & 7 ““EHURSS 8, A i H
PAANAN R 25 6 5 e PR 2L ) AL fi ik (@ i (Nirula) , AL 58N (2011) “f 42 Tggd Py
B sRE A W R Y 2 4538 (What s Igg4?A Review Of The Biology Of A
Unique Immunoglobulin Subtype)” , RWE %% H W (Curr.Opin.Rheumatol.)23(1): 119~
124 ;B /R Af1H (Aalberse) ,R.C. 25 A (2009) “Y 3R (1G4 : & 1% 5144 (Immunoglobulin
G4:An 0dd Antibody)” Il RANSZESG I BE (Clin . Exp. Al lergy)39(4):469-477) . #5Ser228
RAZNProblARE B % E K A hIgCAP I AMEL L HUR AT # .
[0201]  Hg A& B N BT -H545 A 44 (F442D3F018C3) M H R SR 0 B, [F] Fh 4 26 Hh 5%
N N TgGAPIR PR AL AR G AE BB BUARIAEAE T , I B R IE AN FEBT-H5[ CHORL 4o+ . an &
12A-ChoR RIS TgGAPHT A FUAAER R 1 I3 1) N 2EBT-H [ S e r e PR 45 & e
FF HFR A T IR B7-H5—CD28HAH B4/ R 5E 77 (B 13, /NEIA-C) o I 14A-14B7R HE fi A 2D 3 1
18C3 iR AIIBT-H5 ] 55— g VAE /48, X £S5 M I8 /1 3 1 B7-H5- 5 CD28HI AH B /E H (&1 14C) - &l 15
PLE T Bk 20311 8C345 A 22 IR IA/ECHOAN i i 3R i1 A SRB7-HA 22 M1 77

L4

B7-H5: CD28HAH T 1 F i BEL w1 il A% RS B 28 (T ) e e PR T A L 2 25
[0202] Sy 'y 5 B7-H5: CD28HAH LA FH X 10424 S 1t T4 A0 73 =1 ¥ 52 , AR A% IR 25
R OTT? )R e o N SEPBMC TN b 3 44 5 4 B B A4 INSG /N BR o AE[R] — K, AT R T g
B RBT-HoHiAR 2D3VR YT /N o RS, YR MR B v (R 4 i, I HL FH T T SR 38T I
I BrdUB AR B T4 ML 43 2 . FH S Th1/Th2CBAB G kA 2 5 5% I Hh i 41 e B
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*.
[0203] 7RI 16A-16BH 7 th LR AL [0 45 3L o i 8 P v 7 HE 5 6T T 3 PR e A2 T4
(%) 1], P YEBT-H5 : CD28HAH B A FH 2 30 2 B 21 , PR 9 FHFE #mAb  2D3 [ B7-H5ESS /)N B
AN T TR T 51 R T4 M 3858 , fni@ it BrdUB A T8 710 (B 16A, /NEIA-B) o Hi 45 B 2
AFEIFN-v JIL-5FTL- 10/ 35 37 BB 40 B IR #EAR 4 2D3mAb R K (& 16B , /N
A-B) &% I, 45 R BB T-H5 : CD28HAH FLAE FIAE 1L A2 T 40 M 1 4 =] ok 3 3 AR

S5

B7-H5 : CD28HAH T A FH (14 BEL 7 401 it S T 400 L oz 25
[0204] AT #5EB7-H5 : CD28HAH F.AE FI A Ay 5 e o2 25 (1) 4 FH 5 i S 4k N 2 5 ek 40 i ok
W NJFAUNSG /NG, o ZE R — %, FE 6T HR B 2D3mAb B Fi i — /N, o 76 587 %, UCER B 4t i 5 AL
T PN Gt , FK -6 7RIS SR VEAS A4 CDAFNCDS TAH i 351
[0205] FEWE 17 R DL ZREF ARG S5 R . e B 79 Bl s 5 T AR AN L R, N YRR T -
H5 : CD28HAH FLAE F B B 200, I8 o R #mAb  2D3 [ B7-H5vE 5/ i 2 25 #1617 CDS+
(B 17A) FICDA+(FE 1 7B) T I 355 , A kK i -6 7R I8 T fa /n i)

SEf5l6

B7-H5: CD28HAH B FH (I BE 7 41 1] A ST Hh (1 AK TS AL
[0206]  7EPE 181 7~ Y bR 72 10 45 1 o I AE B 18 T T , 5T A7 7E TCRAE 5 (¥ AK T B 7%
1k, WIEB7-H5 : CD28HAH LA FH 0 W A2 B 211 o 72 4385 30mi n , TCRAIBT -HABH A &5 (1 (1) [R] A
LIS S AK TR ERAK. » [F] B TCRAZ I B A 7% 5 A /M AK T BR AL o BEL 7 A4 2D 3[BT -HA K A5
BH 1IEAKTYE AL , $i8 7~ B7—Ho B 7 7T DARE ¥ T4H MU AK Tl 2% V5 14 o

SEA57

B7-H5: CD28HAH T AE FH 1) BE 775 FU 1) B % ek T 200 e P 40 2 P TORR 22 A e o
[0207]  {EWE 19 7~ HY A 78 19 45 1 o I AE B L9 R BT, FoRi A DG BT —H5 5 41l B PR T4H
J 238 (1) CD28HI AH LA FH A )5 200 i 25 Pk R A3 i 1 DR PR35 RN F 5 EE (B T [ Bk 26
AT S I A2 AR A 8 1 BE B T-H5-CD28HIm g H il 1 CTLAM% -

S8

B7-H5: CD28HAH FAE HI1I BE e #0161 B SR 2% 45 40 i v 1k
[0208]  7E [ 20A-BH 7~ HE G 72 10 45 L o I AE B 20 R 7R HY , 7R RT VPR EEL4H N 2R 1L -2/ 47
2T, B AR 408 (NK) (I CD16 FIBT-H5/E A 88 11 1) [F] B 22 16175 SENKYS AL AR AL (CD107a
Fm EE) , m B MCD 1648 A T ANE 5 T IONK i o 4 3 B7-H5470 44 2D 3BH 7B 7 -H5-CD28H
TR T NKI R (E20B) , 5 7RB7-HA L HIIBINKIE AL -
(02091 i BH-FR4R IR BTG A AL R85 45 & 700k, 51 FIRE sl R 44 5k
AFFEEF R ER e IE A foR Bt 5| U e g G- RECEB AR
HARSZIE G HGA T AR R, w et b au, F A A S B S EAK
IR (1) — MR, AR R A (AT ART AR AL L & W B0 g, IF HAAFE ABE M R, REHEAN
AR B JE AT B O AN B R SR B Y, I LT RLE AT AE R DA B3 H ) R AR AE
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1/23 0

[0001]

PR

110> 2y% ; ¥ (The Johtis Bopkins Tniversity)
ZEFERROEMR A (Anplinmune, Ine. )
B3 (Chen, Lieping)
i{)kflft.(Ya_o, Sheng )
BRI (Liv, Linda) ,
RS« BT (Langermann, Solomon)
120> P-BT-NsTk R R
130> AMP 1164
LIR0> 61/827,216
151> 2018-05-24
<1680 29
<170> Paventln 3, 5HR
210> 1
Q11> 414
<2i2» PRT
313> HA
<400% 1
Mol Lys Ala Gln The Ala Leu Ser Phe Phe Leu Tle Lew Ile Thr
1 5 10
Leu Ser Gly Ser Gln Gly Ile Phe Pro Leu Ala TPhe Phe Ile
20 25 30
Fro Met: Asn Glu Gln Ile Val Ile &ly Arvg Leu Asp Glu Asp
35 40 45
Leu Pro Ser Ser Phe Glu Arg Gly Ser Glu Vel Val Ilc Hig
a0 55 66
Tyr Gln Asp Ser Tyr Lys Val His Ser Tyr Tyr Lys Gly Ser
65 70 Th
Letw Gl Ser Glo Asp Pro Arg Tyr Ala Asp Arg The Sev leu
85 1t}
Asi Glu Ile Gln Asn Gly Asn Ala Ser Leuw Phe Phe Avg Arg
100 105 110
Lew Lew Asp Glu Gly Ile Tvr Thr Cys Tyr Val Gly The Ala
115 120 125

Val Ile Thr Asn Lys Vel Val Leu Lys Val Gly Yal Pne Leu
136 135 140

Val Met Lys Tyr Glu Lys Arg Asn The Aswt Ser Phe Lew 1le

150 155

Val Led Ser Val Tyr Pro Arg Pro Tle Tle Thr Tep Lys Met

165 170

Thr Pro Ile Sor Glu Asn Asa Met Glu. Glu The Gly Ser Leu

180 185 190

Phe Ser Ile Asn Ser Pro Leu Asn Ile Thr 6ly Ser Asn Ser

195 200 205

52

Ile

Trp

Asp

Phe

96

Vel

Tle

The:

Cys

Asp

s

Asp

Ser

Ser

- Val

Tle

llis

80

Tyr

Ser

Gl

Pro

ser

160

Asn

Ser

Tyr
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[0002]

Thr Trp
220

Ser Gly L

Pro Asn

Phe Ser

Asn Glu

285

Phe Ser

300

Leu Cys

Val His

Trp The

Ser Val
365

Thr

Gl

Val

270

Ser

Mer

Asn

Val ¢

leu

350

Lys

Pro Ala As

380

Arg Cys

Pro

Gly Lys Val

Gly

5 Val

Asp

255

Leu

Arg

Asn

Ile

Cys

Gly

Ser

Arg

Ser

240

Phe

Ala

Phe

Leu

Ser

320

Pro

Pra

Cys

Ala
400

Glu Cys Thr Ileé Glu Asa Ser Len Leu Lys Gln
210 215
Trp Thr Met Lys Asp Gly Leu llis Lys Met Gln
224 2360 235
Leu Ser Cys 6ln Pro Val Asn Asp Tyr Plie Ser
245 260
Lys Val Thr Trp Ser Arg Met Lys Ser Gly Thr
260 265
Tyr Tyr Leu Ser Ser Ser Gln Asn Thr [le lle
275 280
Ser: Trp Asn Lys Gl Lew Tle Asn Gli Ser Asp
290 295
Met Asp Leu Asn Leu Ser Agp Ser ¢ly Glu Tyr
305 310 315
Ser Asp Glu Tyr Thr Leu Leu Thr Ile His Thr
32a 330
Ser Gln Glu Thr Ala Ser His Asn Lys Gly Len
340 345
Ser Ala Ile Leu Ala Ala Phe Lew Leu Ile Trp
355 360
Arg Ala Gln Leu Glu Ala Arg Arg Ser Arg His
370 375
Gln GIn Glu Arg Cys Gys Val Pro Pro Gly &ln
383 390 306
Pro Asp Asn Gly Glu Glu Asn Val Pro Leu Sor
405 410
{2103 2
211> 1242
<Z12x DNA
213y ALRFF
220y |
223> ERIS IR ABT-HS cDNA
<4003 2
atgaaggeac agacageact gtetttetteo etcatictea
caaggeatat tecctttgge tttettecatt tatgtteeta
ggaagactleg slgaagatal qatleteccl tobleatity
atacactgga agratcdags tagetataag gtteoatagtt
tlggaaagee gagatcecag atatgeaadac aggacatece
datgggaaty cgleactatt titcagadga gtaagecite
tgctatgtag gaacageaat tecaagtgatt acaasraaag

53

taacatetet gagtggatet
tgaatgaaca aatcgteatt
agaggpeale cgddgltogla
actacasagg cagtoaccat
tittetataa. tgagatcaa
tggacgaagg aatttacace

tggtectana getgggagtt
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[0003]

tttetedcar cepgltgatgaa glalggatag Aggaacacad

gtgttaggty tttatectog tocaattate degtpgaaan

ganaacaaca Tggaagaaac. agggtettty gatrtettttt

attacaggat. canattcaie ttatgaatgt acaattgada

tggacaggee getggacgat gaaagatgge ctteataana

gtoteatgte sacctgtana tgattatttt teaccaaace

tecagaatga aaagtgggac ttictetgte ctggettact

acaattatea atgaatcceg atictcatgg ascaaagage

totatgaatt tgatgpatcet taatetttes gacagtgrag

teppatgaat atactitact taceatocac acagtgoatg

gettecenta, acaaaggotlh arggatitig ghgoentetyg

ctgatttgga gegtaaanty ftigeagages cagelagang

getgatggag cceaacagga aagatgitgt gtecetooty

ceccgataatg gegaagaaaa tgtgectett tcaggaaaag

2103 3

811> 356

212> PRT

@2l ALHF

220> i )

Q223 HEMER - BT-HARIA RN

<4007 2

Ile Phe Pro Leu Ala Phe Phe Lle Ty Val Pro

1 G 10

Val 1le:Gly Arg Leu Asp Glu Asp Tle Ile: Len

20 25
Arg Glv Ser Glu Val Val Tle Tlis Trp Lys Tyr
35 40

Val His Ser Tyr Tyr Lys Gly Ser Asp His Len
50 it

Apg Tyr Ala Asu Arg The Ser Leu Phe Tyr Asn

65 70 75

Asn Ala Ser Leu Phe Phe Arg Arg Val Ser Leu

35 90
Tyr-Thr-€ys Tyr Yal Gly Thr Ala Tle Gln Val
160 185
Val Leu. Lys Yal Gly Val Fhe Leu Thr Pro Val
115 120

Glu Ser Lys Tyr Gly Pro Pro €ys Pro Pro €ys
130 135

Leti ¢ly Gly Pro Ser Val Phe Leu Phe Pro Pro

145 150 155

54

geagettert

TEpacaatcae

ctatraacag

atteagtget

tgeadagten

aagacttcaa

atetgagete

tgataaacca

aatatttary

tagaacegan

cgattttges

CeagEaEeng

gtgagesetg

Ta

Met

Pro

Gln

Glu

60

Gly

Leu

Tle

Mot

Pro

140

Lys

Ast Glu

Ser Ser
30

Asp Ser
45

Ser Gln
e Gln
Asp Glo
Thr Asn

110

Lys Tyr
125

Ala Pro

Pro Lys

aalatgeage
acetatetot
cogactgaant
gaagecagaca
acacgtitea
agttacttgg
cteacaaaat
gagtgactte
caatatrtet
coangaaace
agetttrotyg
cagacaceet

teceagtgea

Glo Tle
15

Phe Glu
Tyr Lys
Asp Fro
Asn Gly
80
Gly Ile
95
Tays Val
Glu Lys

Glu Phe

Asp Tht
160

480

600
660
T20
780
840
900
960
1020
1a80
11:40
1200
1242



CN 106414489 A

FF

.l

23

4/23 T

[0004]

Leu

Ser

Glu

Thr

Asn

225

Ser

Gln

Val

Val

Pro

305

Thr

Val

Leu

Met

Gln

Val

Tyr
210

Gly |

Tle

Val

g
D
i

Glu

290

Pro

Val

Met,

Ser

210>
11>
L2312
L2185

(2205

828>

<400>

Ile &

Glu

ilis
195

Arg

Tyr

Leu
275

Trp

Val

Asp

His

Pro
355

1
29
PRT

Asp
180

Asn

Val

Lys
Thi
260
Thr
Glu

Leu

Lys

Arg
1865
Pro

Ala

Val

g Tyr

Thr

245

Leu

Cys

Ser

Asp

Ser
325

Thr Pro

Glu Val

Lys Thr

Ser Val

215

Lys Cys

230

Tle Ser

Pra Pro

Lot Val

Asm Gly

295

Ser Asp
310

Arg Trp

Glu Ala Leu His

340

Gly

AL

4

SRREEK -

=

el

G1n

Gln

Lys

200

Lew

Lys

Lyg ¥

Ser

Lys
280

Gln

Gl

Asn

Val ‘Thr Cys Val Val

Phe

185

Pro

Thr

Val

Pro

y Ser

Glu

His
345

Met Lys Ala Gln Thr Ala Leu Ser Phe
1 5

Leu Ser Gly Ser Gln Gly

210>
211>
<212
213>

20
5
66
DNA
AL

a Lys
250

170

Asn

Arg

Val

Ser

Glu

; Phe

Gly

Phe

Gly

330

Tyr

Trp

Glu

Leu

Asn

235

Gly

Glu

Ty

Asn

Phie

316

Asn

Tyr

Glu

His

220

Ly

&

Gln

Met

Bro S

Asn

300

Leu

Val

Gln

Gl

205

Gln

Pres

The

Tyr

Phe

Liys

e

Val
Asp
190

Phe

Asp

y Len

Arg

Lys
270

Asp

Ly

Ser

Ser

Ser
350

Asp

175

Gly

Asn

Trp

Pro

Gl

255

Asni

Ile

Thr

Arg

Cys

335

Len

Val

Val

Ser

Leu

Ser

240

Pro

Gln

Ala

Ihr

Leu

320

Set:

Ser

Phe Leu 1le¢ Len Ile Thy Ser

19

55

15
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[0005]

220>

Q2% BB AR SISE S AR

400> B

atgaaggeee agaccgecet gtecttette ctgatectga teacectcoet ghecggeage

<210 6
¢211> 1068
C19%  DNA
N3 ANLFY

<2205
<9237

<H0> 6
atcticeete tggeettett

s atattatect

tggadgtace aggactecta
teccaggace ceagatacge
adacgestece tgllelleeg
glgggraceg ceatceaagt
aeececgigd Lganglacga
grccotgEat ttetgggegs
clgalgalet coeggacece

ceegngglge aglleaally

credgagdEg aacagllcda

cappallzge Lgaacggean,

Lecategana agaceatele
etguekerad geeaggaaga
ggettetace cotergatat
Lacangaces ceeoecetgl

acegtggaca agtecagate

geoetgeaca agcactacac

t
282
PRT

7

1

catetacgtg
geeetoeags
cadaggticac

caaccggace

gegaglglee

gateaceaac
gaaagagtet
acectetgtyg
Cgadgltgacd
glacglpggae

cltecacetae

agaglaeaag

cHaggLeaag
galgaccaag
cgeeptggaa
gelggactos
geaggaagee

ceagaagtec

HRINS BN IR E B AR

cecatgaacg
Ttegagongs
tectactaca
ageetgtiet
clgelggaty
aaggtogtge
anglacggue
ttoetgttoe
teeglagley
greglggang
cggplegglet
tgoaaggltgt
ggeeageeot
agecagrlgt
tgpgagtoca
gacggetett
aacgtgtiet

ctgtecotga

10

agoagategt gategpeegy
POTRCEAEET cElgatecas
AgEELLeLER. poacetgraa
dcdacgagat coédgaacgge
AgEECaLeLA catelgtiae
fgaaagtege cgtgticety
clecergeer eepltgheed
coeotaaagee caaggacace
lgpalgtgle toaggdagal
Lgudpancge caagaecang
ceglgetgae cglgelgeae
cegdeadpre celseeeage
gggaacceta, ggleglacaca
vectpacely teteglgaag
acggecagee tgagaacaac
Lelteelgia cleccgeely
OGthFS@gT gatgeacgag

BCOGORES

Mot Gly Ser Pro Gly Met Val Leou 6ly Leu Leu Yal Gla Ile Trp Ala
5

15

Leu 6la Glu Ala Ser Ser Leu Ser Val 6la &la Gly Pro Asa Leu Leu

20

2%

Gla Val Aeg Gln Gly Ser Gln Ala Thr Leu Val

35

40

Ala Thr Ala Trp Glu Arg Leu Arg Val Lys Trp

a0

55

56

30

Cys Gln Val Asp Gln
45

Thr Lys Asp Gly Ala
60

66
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[0006]

Ile

65

Cys

Let

Trp

Thr

Tle

145

Met

Ser

Ser

Gys

Pro

Leu Cys
1y Pro
Gli Leu
Ala Ala
115
Arg Leu
130
Ala Ser
Gly Val
Cys &la

Asn Val
o

Ser Gly
210

v Phe Pro

Pro Ser

Mel Val

Lys Gly
273

210> 8
211> 846
212> DNA

<213

220>

$223»

400> 8

Gln

Gln

Asp

100

Val

Phe

Phe

Ala:

Gln

180

Let

Glu

Gln

Pro

Arg

260

Phe

AT

Pro
Gly
85

Prio
Glu
Val
Pro
Ala
165
Arg

Tyr

Gly

Tyr
70

,«’\T‘g

Val

Ile

Asp

Gly

150

Tle

Asp

Arg

Lys

Pro Ala

Arg
245

Val

Pro

Ser

Lys

Ile

Leu

Ser

Pro G

Pro i

135

Pae
Val
Ser
Pro
Asp

5
Pro
Cys
Pro

Val

Thr

Lt

Leou

Arg

200

in

Arg

Pra

Arg

Gly
280

atggggtcee
teaageetga
accetgglet
aaggalgees.
LgCggRoEce

cetgtgagee

cgggeatget getgggeote
gogtgeagoa ggggoocane
geeagglgga Ceaggtracy
ceateetpgty teaaccglac
agggacgget ctoatggeag

teagccacag CEERgeLtac

Asn

= Trp

Asn
105

u Leu

Fhe

Gly

Arr

185

Gly

Arg

Gln

Pro
268

Glu

Gly

Glin

90

His

Gly

Pro

Val

Ala

170

Ser

Ala

Gly

Pro

Pro

260

Glu

Ser Lew Ser Leu
F6

Ala Pro Ser His

Ser Gly Ala Tye

Glu Ala Glu Gly
125

Thr Gln Asn Arg
140

Leu Leu Gly Val
15b

Trp Phe Trp Gly

Pro Gly Asn Ala
190

Pro Lys Lys Ser
208

Gln Ser lle Twvr
220

His Leu Ala Ser
235

Arg Pro Gly Hisg

270

LIRS 0 AZECO2BHACDRA

Gly

et

b5

Val

Asn

Asn

Gly

Arg

175

Phe

Glu

Ser

Arg

Pro
255

Val

80

Th

Cys

Ile

Arg

Ser

164

Arg

Tyr

Thr

Pro
214

Val

- Pro Thr Gln Gln Pro Arg

otggtgeaga totgggocel geaagaageo

ttgotpgoagy rgaggoaggg cagtoaggeg

geelgggaae ggelecglygl taaglggacy

atcaccaacyg geageetcag cotgegegte

geagecagee ateteacecet goagetggae

gtetgetgeg cggecgtaga gattectgag

57

60
120

180

ol
o]
)

360
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[0007]

ttpgagragy

adacagaaace

atgegtates

agggact
ggggeece

atttatt

cag

caa.

caa

tgeececagee

gtetete
gaggag
£210>
211>
<212
213>

4220
<2237

100>

Gln Val
1

Ser Val

cta

9
117
PRT

clgaggerda caladacaagy

ggalcgeaag cticecagga

ctgegategl grgggatge

grtaacagece

agaagagtga

cetectreet geaaceggee

cgagaccety Ceecagesce

gapcangeee

ANIFF

agraaatgea

ggactgerat

cacceagag

<

ctetllgleg

ttoctetieg

tggttetgeg

tictacagca

ggagageggs

Gécogecage

aggoeegeet

cegaggetan

ERE R REETERR

9

Gln

Lys

Let Gln Gin

5

Leu Ser Cys
20

Asp lle Asn Trp Val Arg
35
Gly Trp Ile Phe Pro Gly
50
Lys Gly Lys Ala Thr Leu
65 70
Ile Gla Leu Ser Arg Leu
85
Ala Arg Asn Ser Phe Tyr
100
Val Thr Val Ser Ser
115
210> 10
211> 351
<212> DNA
<213y ATLITH
220>
223>

<400>

BRI ISR EE R R - A SRT-HE BN 2 TR

10

Ser Gly

Lys Ala |

Gin Arg

40

Asp Gly

Thr Thr

Thy Ser

Ser Met

Al

Pro

Ser

Asp

Gl

AsSp
105

Gl

10

Gly

Glu

Thr

Lys

Asp

90

Tyr

l.ait

Tyr

Ser
75

Ser

Trp

aveeagalga
tgetgetegs
gecgocgeag
acgrectata
aggaceagag
cgeacetgge
aceecogtere

aagggttcer

-~ NFSBT-Ha T 23

Val Lys Pro

Thr Phe Thr
30

1 Gly Leu Gln

45

e Phe Asn Glu

60

Ser Ser Thr

Ala Val Tyr

Gly Gln Gly
110

ceceacacag
geleggraage
clgecageas
CEREECCCER
BRECCARARC
glicdagacee
tatggtcagg

canagtegga

Gy Ala
15

Ser His
Trp. Lle
Lys Phe
Ala Tyr

80

Phe Cys
95

Thr Ser

caggrteaac tgcaacngtc tggagetgasn ctggtanage chgggeette aglgangtng

Leelgeangy citelggela cacelleqra agecatgaly ladac lggel gaggeagags

cetgaactgy gacttgagty gatteggategy atttitecty gegatggtag tactaagtic

58
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[0008]

aatgagaagt tcaagggeaa ggecacactyg actacagaca aatcotocag tacagcetae

atacagetea geaggetgae gtetgaggae tetgotgtet attietygtge asgasactee

ttetacteta tggactatty mggteaagga accteagtea cegtetecte a

210y 11
211> 112
¢212> PRT

213> NI
<8207

€993>

<Ay 11

Asp lle V¥al Met: Ser &in
1 5

2l

Gl Lys Val Thr Met Ser
26

Arg Thr Arg Lys Asn Gln
3

Ser Pro Lys Leu Leu [le
50

ro Asp Arg Phe Thr Gly
: 70

Ile Ser Ser Val Gln Ala
85

Ser Tyr Asn Leu Arg Thr
LG0

210> 12
€21l» 337
<212> DNA

L1y ANUFR
<220

993y AMHI ST S A - A TG S M DA 2 TR

400> 12

gacattgtea tgtcacagte toecatectee
atgagetgea aatecagtea gagtetgete
tggtaccage agasaceagg acagtoteet
gaatctigggy tecectgateg cttecacagge
atecageagly tgeaggetga agacplggen

vrgacgllicg gltggaggeac caagelgena

<2107 13
211> 117
€912y PRT
13y AL

£220>

Ser Pro

Cys Lys

Leu Ala

40

Tyr trp
55
Ser Gly

Glu Asp

Phe &ly

Set Ser leu

Ser Ser Gln
95

Tep Tyr Gln

Ala Phe 1le

Ser Glv The

Leu Ala Val
90

Gly Gly The
108

ctpectgtgt
aacagtagaa
aaattactga
agtggatety
gtttattact

ateanss

BRRE R - BB R - AZERT-HE ST DS

Ala Val Ser Ala Gly
15

Ser Leu Leuw Asn Ser
30

GIn Lys Pro €ly Gln
45

Arg Glu Ser Gly Val
60

Agp Phe Thr Leu Thr
80

Tyr Tyr Cys Lys Gln
95

Lys Leu Glu lle Lys
110

cageaggage gaaggtecact
cecgasagaa coaglrigger
tetactgege attecattagg
ggacagattt cactcteace

goaageaate ttataatett

<293y ARNEHE - EEETHR - ASBT-H5 E 1803

59

240
300
351

60
120

300
337
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[0009]

<4002

1

Gl Val 6ln Leu Gln 6ln Ser Gly

13

5

Ser Val Lys Leu Ser Cys Lys Ala

20

Ala Glu Leu Val Lys Pro Gly Ala

10 15

Ser Gly Tyr Thr Phe Thr Ser His
25 30

Asp Tle Asn Trp Yal Arg Gln Avg Pro Glu Gln Gly Leu 6lu Trp: Ile
.

35 40

Gly Trp Ile Phe Pro Gly Asp Gly

50

55

45

Ser Thr Lys Phe Asn Glu Lys Phe
60

Lys Gly Lys Ala Thr Leu The Thr Asp Lys Ser Ser Ser Thr Ala Tyr

65

Tle GIn Leu

70

85

75 80

Ser Arg Lew The Ser Glu Asp Ser Ala Val Tyr Phe Cys
=

90 95

Ala Arg Asn Ser Phe Tyr Scr Met Asp Tyr Trp 6ly Gln Gly: Thiv Ser

i

100

Val The ¥l Ser Ser

<210»
211>
€212
@13

<2207
223>

<400

118

14

351
KA
S

TR TRl bl ARl 22 X 4~ A ZRBT-HE T B 18CB I £ 4 17 IR

caggttcaac tgeagcagle tggagotgad

cetgnacagg gacttgagng

caagg ctictggeta cacettcars

datgagaagl teaagggcaa ggocacacty

atacagctea geaggetgace atctgaggac

ttelattete tggaclacig gugledagya

<2102

€211

<2123
213>

L2207
$223>

<4003

I

15
112

PRT
A7

185 110

ctggtaaage ctgggectie agtgaagtty

ageeatigata tanactggrt gageeagagy

gattggatge attritecty gepatgetag tactaagtte

actacagaca aatcotecag ¢acagectac
tetgetgret atttetgtge aagasactec

accreagled cepteloete a

LRSI ~ PR AS K H- AR U5 B 1803

15

Asp Ile Val Met Ser Gln Ser Pro
5

Gluy Lys Yul Thr Met Ser -Cys Lys
20

Arg Thr Arg Lys Asn Gln Leu Ala
35

Ser Ser Leu Ala Val Ser Ala Gly
16

ser ser Gln Ser Leu Leu Asn Ser
25 30

Trp Tyr Gln Gln Lys Pro Gly Gln
45

60
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[0010]

Ser Pro Lys Leun
50

Pro-Asp Arg Phe

C

Tle Ser Ser Val

Ser Tyr Asn Leu
100

210> 16
g1l> A
(212> PRT
2213 ALEH

£220>

Len Ile Tyr Trp Ala Ser Thr Arvg Glu Ser Gly Val
55 60

Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
70 75 80

85

Arg Thr Phe Gly &ly Gly Thr Lys Leu Glu Ile Lys
103 110

A GBI - %

4005 16
Gly Ser Gly Ser

210> 17
211> 4

212> PRT
@135 ATEH

220>

223 AREBIk - sk

<4003 17

Gly Gly Gly Ser
;

<210> 18
211> 15
<212 PRT
18> AT

L2207

G2 AmNE - Bk

400> 18
Gly Gly Gly Gly
L

22107 19
211> 20
<2125 PRT
@1y ALEA

£220%

Ser Gly 6ly 6ly Gly Ser-Gly Gly Gly Gly Ser
5 10 15

osy fukmEik - 2%k

A00> 19

Gly Gly Gly Gly
i

Gly Gly Gly Ser
20

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 6ly
5 140 15

61

Gln Ala Glu Asp Leu Ala Val Tyr Tyr Cys Lys 6€ln
90 95
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[0011]

210> 20

211> 347

<212» PRI

213> ATFY)
€720y

223> HIRMIZHK -

100> 20

1

Gln

Leu

Tle

Feu

65

Ser

Pro

Pro

Pri

145

Cys

Tep

Glu

Leu

Asn

225

Gly

Glu

Ala Thr

Arg Val
35

Thr Asn

50

Ser Trp

Lew Asn

Gl Leu

Asp Asp
115

Pro Ala
130

Lys Pro

Val Val

Tyr Val

6lu 6ln
195

His 61In
210

Lys Gly

Lew Ser VYal Gl Gln
5

Leu

Lys

Gly

Gln

His

Gl

100

Pro

Pro

Lys

Val

Asp

160

Phe

Asp

Leu

Val Cys
Trp Thr
Ser Leu
Ala Pro
70
Ser Gly
85
Glu Ala
The Gln
{1 Phe
Asp Thr
150

Asp Val

Gly Val

Asn Ser

Trp Leu

Pro: Ser
230

G1n Pro Arg 6lu Pro

Met Thr

Lys
260

245

Asn Gla

Gl

Ser
55

Ser

Ala T

Glu

Gl

Glu

Thr

Asn

215

Ser

Gln

Val

Val

Asp

10

Leu

His

Tyr

Gly

Ser

120

Gly

Met

Gl

Val

Tyr: /

200

Gly

Tle

Val

Ser

Gly Pro Asn Leu Le

CO28I-hTeGARE & R

10

Asp Gln Ala

25

Gly

Gly

Yal

Asn
105

Gly

Ile &

Gl

His

185

Lys

Glu

Tyr

Leu
265

Ala

Val

Thr

Cys T

90

Ile

Tyr

Ile

Cys

Thr

Gly

Pro. Ser

Asp Pric

10

Asn

g Val

Glu
Lys
Thr
250

Thr

Ala

Val

Tyr

Thr

235

Leu

Lys

62

utln Val

Thi

Leu

Gly
G0

y Ala

Arg

Pro

Val
140

o Thy

Gl

Lys

Ser

Lys

220

Tle

Pro

Leu

Arg Gln Gly

Ala
Cys
45

Pro
Leu
Ala
Leu
Pro
126
Phe
Pro
Val
Thr
Yal
206

Cys

Ser L

Pro

Val

Trp

30

Gln

Gln

Asp

Val

Phe

110

Lt

Gl

Gl

Lys

150

Leu

Lys

Lys
270

15

Glu
Pro
Gly
Pro
G} u

Vil

5 Pro

Phe

Yal

Phe

175

Pro

The

Val

Ala

Ser

Arg

Twvr

Arg

Val

80

Asp

Pro

Pie

Thi

T60

Asn

Aeg

Vel

Ser

Lys

240

Gln Gl

255

Gly

Phe
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[0012]

Tyr Pro Ser Asp Ile Ala Val Gln Trp Glu

Asn Asn Tyr Lys Thr
290

Phie Eeu Tyt Ser Arg

305

Asn Val

Phe Ser Cys

Thr &ln Lys Ser Leu

340
2105 21
€211> 20
<919> PRT
@213y AT
€220%
223> DERIEEL -
400> 21
Met Ser ¥al Pro Thr
1 5

Asp Ala Arg Cys

<210
<e11>
<2125
213>

{220>
223>

<4002

20
22
22
PRT
AT

Thr

Pro
295

280

Pro Val Leu

Leu Thr Val Asp Lys

310

Ser Val Met His Glu

330

Ser Leu Ser Pro Gly

345

Ser

Asp

Ser

315

Al

Lys

Asn Gly Gln Pro Glu
285

Ser Asp Gly Ser Phe
300

Arg Tryp Glo Glu Gly
320

Lew His Asn His Tyr
335

Gln Val Leu Gly Leu Leu Leu Leu Trp Let Thr

BRINEIK - E553

22

10

15

Met: Gly Ser Pro 6ly Met Val Leu Gly Leu Leu Val Gln Tle Trp Ala
1

5

Leu Gln Glu Ala Ser Ser

210>
211>
L2120
€213>

8205
223>

<400

alglteeglge ceaeceaggl
cligtotgtee ageagggece
gtgtegteagy tggaccagge
ggcgeeatee tgrgecagee

ccteagggea gactgtettyg

20

23

1104

DNA
ATLFH

23

taacctgetes
CACCECCIEE
ctacatecace

geaggoeeet

10

gelggratty clgolgetel ggetgacega
caagtecges agegetatea
gagagactegd gaglgdagty
aacggetese teltecctggg

teteacctega coctgcaget

63

15

DR AT HIECD2SH- g AT IR

egtengatge
. ggetacacte
gaccaaggac
cgtgtgtgga

geaceetgty

66
120
180
210
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[0013]

tecetgaate

aagtacggee

ttectgttee

tgegtggtes

ggegtggaag

cggsleglet

Lgcaagglat

ggerageree

agccaggtat

tgegagtoca. acggocagee

gacggetect

aacgtgticet

ctgagectgt

<Z18>

L0115

£212>

213y

<2203

<223
<4002

Ile

i

Val

Arg

Val

Arg

65

Tyr

Vel

Arg

Arg

145

Phe

Tle

Gly

His

50

Tyr

1 Ala 8

Thr

Leu

Asn

130

Pro

546
FRT _
NI FZ

Pro

Glv

Ser

35

Ala

Tle

actécggeee
geasgatcae
gtecetgoee
ceecasages
tggatgtgte
tgeacaacge
ceglgetgae
CCALCAAELE
gggaaceccd

cactgacelg

Tettectgta

cetgetecat

cecceggeaa gLed

Leu
Arg
20

Gl

Tyr

Leu
Tyr

160

Val

Tle

Ala
i3
Len

Val

Tyr

e Arg

i Ser

Thr

Phe Phe

Asp Gl

Val Ile

Lys Gly

55

Thr Ser

70

e Phe Arg

61y Thr

- Val Phe

Phe Leu
135

Trp Lys
150

ctiacgtetet
ceggrtgtte
teettgenen
caaggacape
ccaggaagat
caagacraag
uglgelgean
pelgeeeuge:
gglgtacaca
tetegtgaag
tgagascaac
cteeegeetg

gatgecacgag

Ile

Asp

His

40
Ser

Len

Ar g

Ala

Leu

120

Tle

Yet

Tyr Yal
10

Tle Tle

el

f3s]

Trp Lys

Asp His

Phe Tyt ?

Yal. Ser
90

Tle Gln

195

Thr Pro

Cvs Ser

ASp Asi

tgggecgoty
gtggaceety
goecetgaat
ctgatgatet
cecgageEtge
cocagagage
caggatigge
Lecalegana
cltgectocaa
ggottotace
tacdagacca
accgteggaca

gecetgeaca

Sl Z Ik — BT-HSECD-hIpCaPRt-L &1
24

Pro

Len

Ty

Leu

Ten

Val

Val

Val

64

tgpaaatoes

aggaceotac

Thetgegere

CCOERACCOT

agtteaattg

aagagtteaa.

Lgracggosa

agaccatele

geeaggaaga

ceteogatat

[Feresteislenned

agtecagatg

gecactacas

Met

Prio Se

Gln

Glu

60

Glu

leu

Ile

Met

Let
146

P Pro

Asn. Gl

2
D
=3
Go
S
e

Asp Sor

Ser Gl

ITle Gln

Asp Glun

Thr Asn

BEY]

Lys Tye

Ser Val

Tle Ser

ppagetggaa

coaggadatet

acecetengtyg
cganglgace
gtacgtggac
ctecacetas
agug tacaay
cagggresag
gatgacraag
cgeogtggas
gotggactee
goaggangec

ceagaagtec

Gln Ile
15

= Phe Gln

Tyr Lys
Asp: Pro
Asn Gly

50

Gly Tle

95

Lys Val

Glu Lys

Tyr Pig

Glu Asn
160

1020
1080
1104
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[0014]

Asn

Leu

Ser

Asn

225

Met

Gln

[le

Gly Pi

Tle

Glu As

His
385

Arg

Glu

Tyr

Met

Lou

1+ His

210

Asp

Lys

Asn

Asn 6

5 Ser

290

The

Glu

Ile

Tyr

Ser

The

Ile

[y Gly

Ser

Asn

Val

s Glu

Lys

Thr
4564

Ser

Arg

365

Fro

Ala

Yal

Tyr

Thr

43

Leu

Glu

Tar

180

Lys

Met

Phe

Gly

Ile
260

Ser A

Glu

His

Pro

Val

340

Thr

Glu

Lys

Ser

Lys

420

Tle

Pro

Thy

165

G ly:

Gln

Gln

Ser

Thr

245

Ile

Tyr

Thr

Pro

325

Phe

Pra

Val

Thr

Val
4045

Gly

Ser

Ser

Asn

Thy Ty

Ser

Pro

230

Pha

Asn

Phe

Len

Val

310

Cys

Glu

Gln

Lys

390

Leu

vs Lys

Ser

Pro §

Ser

Gl

Cys

295

His

Prao

Phe

Val

Phe

373

Pro

The

Val

Ala

- Gln

455

Len

Ser

thr
200

u His

1 Gl

Ser /

- Met

280

Val

Pro

Pro

Thr

360

Asn

Arg

Vel

Lys
440

Glu

Asp Ser Phe

Ser
185
Gly

Yal

Leit

Lle
Glu
Cys
Pro
345
Cys

Trp

Glu G

Leu

Asn

425

Gly

Glu

170

Tyr

Arg

Ser

Len

Ser 5

Pro
330
Lys

Val

Tyvr

is
410

Lys

ot

it

G

Met

Glu

Trp

Leu

Lys
235

- Tyr

Ser

Met

Ser
315

Ala

Ser

Thy

Ser

220

Val

Tyr

Trp

Asp

Asp

300

Gln

Pro

Pro Ly

Val

Val

Gln
395

Gl]l i

Gly

Pro

Thy

65

Asp
380

Phe

Arg

LEys !

460

Tle

rs Thr

Mot
200
Cy S

Thr

Leu

Asn

Lew

285

Glu

Glu

Glu

Asp

Asp

365

Gly

Asn

o Tep

Pro

Glu
445

Asn

Ile

190

Lys

Gin

Trp

Ser

Lys

29

Asn

Tyr

Thr

Phe L

Thr

350

Val

Yal

Ser

Leu

Ser

430

Pra

Gln

Ser

175

Glu

Asp

Pro

Ser

Say

255

GFlu

Led

Thr

Glu

Ser

Glu

Thr

Asn

415

Ser

Val

Pro

Gly

Val

Arg

240

Ser

Leu

Ser

Leu

Ser

320

Gly

Met

Gln

Val

Tor

400

Gly

Tte

Val

Ser
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[0015]

Lew Thr
165

Trp Glu Ser

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile

1470

185

190

479

Asti Gly Gln Pro Gli Asn Asn Tyt Lys Thr

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg

Asp Lys

200 506

Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys

ol5 920

525

His Glu Ala Leuw His Asn His Tyr Thr Gln Lys Ser Leu
530 535

Pro Gly
545

<2105
211>
2125
<213>

<220
223>

<4007

Ala Thr

Cys Cys

Gly Ala

Cys Thr
5

Gly Alg
65

Cys Thr

Cys Cys

Thr Cys

Gly Gly

130

Cys Thr
145

Ala Gly

25

1707

PRT
NTHFH

540

BRI ESR AR - SERT-HARCD-h I gdPI S % B

25
Gly Ala Ala Gly Gly Cys Cys
5

Cys The Gly The Cys Cys
26

Do =
oo
=~

Thr Cys Cys The Gly Ala The
35 40

Gly Thr Cys: Cvs Gly Gly Cys

D3

Ala Thr €ys Thr The Cys
70

R
Uz
[

B
Uz

Thre Cys Thr Thr Cys Als Thr
85

Cys Ala Thr 6ly Ala Ala Cys
160 105

Gly Thr 6ly Ala Thr Cys Gly
115 120

Ala Cys Gly Ala Gly Gly Ala
135

Gly Cys Cvs Cys Thr Cvs Cys
150

Cys Gly Gly Gly 6ly Cys Thr
165

Cys
16

- Thy

A&

Gly

Nla €

Cys Thr Thy

CYS Ala

Ala

g Lyy

Cys

90

Gly

Gly

Thr

Ala

Cys
170

Gly

The

o
f

Thr

Ala

Cys

Ala

Gly

155

Lys

66

Cys
Cys
60

Lyy
Ala
Gly
Cys
Thr
140

Cys

Gly

Cys
45

Cys
Thy
Cys
Cys
Gly
125
Thr

Thi

Ala

Ala Val

Thi Pro
495

Leu Thi
510

SerVal

Ser Lew S

Thr Cys
Ala Gly
Gly Gly
Gly Thr
4bh

Ala Gly
110

Gly Cys
Ala Thr

Thr Cys

Gly Gly
175

Gly

180

Fro

Val

Mot

('W ¥

s Thi

Gly

Cyy

&0

Gly

Ala

Thr

Cvs

Gy

160

Thr
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[0016]

Cys

Thre

Ala

Cys
225

Cys

Cys

Gly

Ala

Gly

210

Thr

Gly Ala

Ala

G

e
ol

Cys

Cys

The

Gly

Gly

385

Thr

Ala
290
Cys

Thr

Thr

Gly
370

Thr

Gly

Cys Gly

Gly

Ala

Thr
465

Thr

Gly
450

Thr

Thr

Cys
195

Gly

a Ala

Gly

Aa

Cys €

275

Cys

Thr

Gly

s Thr A

365

Gly

Gly

Gly

Thr

Gly

435

Cys

Thr

Gly

180

Cys

Thr

Gly

Gly

Gly

260

Gly

Ala

Cys

Cys

340

Cys

Ala

Tar

Gly

420

Ala

Gy

Cys

Ala

Ala

Gly €

Gly
Ala
245

Ala

Ala

The

Gly

Gly

230

Ala

Thr

Gly

Gly

vs Gly

Cys

325

Thr

Cys

Ala

Thy

Gly

405

Thr

Thr

Cys

310

Gly

Gly

Ala

Cys

Cys

390

Cys

Thr

Gly

Thr
470

Cys

Gly

Ala

218

Cys

Thr

Ala

Gly

Gly

\La Cys

Thr

Cys

Ala

a Ala

455

Gly

Ala

200

Cys

Thr

Cys

Cys

rs Cys

280

Thr

Cys

Lys

Ala

¢ Cys

360

Gly

Gly

v Ala

185

Cys

Thr

Cys

Cys

Gly

265

Th

Cys

Thr

Gly

Thr

The

Ala

Cys Th

Ala
440

The

Ala

Ala

Thr

Cys

Thr

Cys

Cys

Cys

230

Cys

Gly

Cys

Cys

Ala

330

Gly

Gly

Ala
410

Gty

r The

Thr

Cys

Cys

Thr

Ala

Cys

315

Gly

Ala

The

s Ala

Ala

395

Ala

Ala

Ala

Cys

67

Gly

Cys

Thr
220

v Ala

Gly
Ala
Thi
Gly
300
Cys
Thr
Gly
Thr
Thr
380
Gys
Gly
Cys
Cys
Ala

460

Gly

Gly

Thr

200

Cy g

Gly

Ala

Cys

285

Alz

Thr

Ala

365

Cys

Al

Thi

Cys

Gly

445

Ala

Cys

Ala Ale

190

Ala

Cys

Cys

Ala

Cys

270

Thr

Ala

Thr

b4 Glf«' ;

350

Cys

Cys A

Ala

Gly

Cys

430

Ala

Cys

Thr

Cys

Thr

Gly

Gly

415

Cys

Gly

Thr

Cys

Gly

Ala

Ala

i Cys

240

Cys

8 Gly

1 (¥8

Gly

= Thr

320

s Cys

Ala

Thr

a Ala

I GIV

400

Gly

Cys

Aba

Cys

Cys

480
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Gly Thr Gly Cys Thr Gly Thr Cys Cys Gly Thr Gly Thr Ala Cys Cys
485 490 495

Cys Thr Cys Gly Gly Cys Cys Cys Ala Thr Cys Ala Thr Cys Ala Cys
500 508 510

Cys Thr Gly Gly Ala Ala Gly Ala Thie Gly Glv Ala Cys Ala Ala Cys
515 520 525

Ala Cys Cys Cys Cys Cys Ala Thr Cys Thr Cys Cys Glv Ala Gly Ala
530 535 240

Ala Cys Ala Ala Cys Ala Thr Gly Gly Ala Ala Gly Ala Gly Ala Cys
518 550 5b5 560

Ala Gly Gly €Cys Thr Cys Cys Cys Thr Gly Gly Ale Cys Thr Cys Cys
565 570 575

Thr Thr €ys Thr Cys Cys Ala Thr Cys Ala Ala Oys Thr Cys Cys Cys
580 684 590

Cys Cys Cys Thr Gly Ala Ala Cys Ala Thr Thr Ala Cys Cys Gly Gly
595 600 605

Cys Thr Cys Cys Ala Ala Cys Tht Cys Cys Thr Cys Cys Thr Ala Cys
610 613 620

[0017] Gly Ala Gly Thr Gly Cys Ala Cys Cys Ala Thr Cys Glyv Ala Gly Ala

825 620 635 640
Ala. Cys Thr Cys Cyvs Cys Thr Gly Cys The Gly Ala Ale Gly Cys Ala
615 630 655

Gly Ala Cys Cys Thr Gly 6ly Ala Cys Cys Gly Gly Cys Ala Gly Ala
660 665 670

Thr Gly Gly Ala Cys Thr Ala Thr Gly Ala Ala Gly Gly Ala Cys Gly
675 680 685

Gly Cys Cys The Gly Cys Ala Cys Ala AlaGly Ala The Gly Cys Ala
690 695 00

Gly Thr Cys Cys Gly Ala Gly Cys Ala Cys Gly Thr Gly Thr Cys Cys
705 710 715 720

Cys Thr Gly Thr Cvs Cys The Glv Cys Cys Ala Gly Cys Gys Cys Gly
725 730 735

Thr Gly Ala Ala Cys Gly Ala Cys Thr Ala Cy Thr Cys Ala Gly
74O 715 75

0
5
=
=1

Cys Cvs €ys Cys Ala Ala €ys Uys Ala Gly 6ly Als Cys Thr Thr €ys
755 760 765

Ala Ala Ala Gly Thr Gly Ala Cys Cys Thr Gly Gly Thr Cys Cys Cys
770 773 780

68
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[0018]

Gly Gly Ala Thr

8o

Gly Ala

790

Cys Thr Thr Cys Ala Gly

The Ala Cys Thr
820

Cvs Cys Cys
835

Ala

Cys Ala Ala Cys

850

Thr Cys Cys Thr

865

Thr Gly Ala Thr

Cys Thr Thr Cys
900

Ala Thr Gly Gly

91b

Cys Cys Gly Ala

930

Cys Cys Thr Gly

945

Ala Gly Cys Gly

Thr Gly Cys Thr
980

Cyvs Gly Thr Gly

995

Thy Cys Cys €

1610

Thr Cys Thr
1025

Cys Cys Cys

10340

Cys Cys  Cyw
1055

Cys Thr Gly G

1070

Gly Thr Gly

Ala Ala Gly Thr

Thi

Gly

Thr

8084

Ala Cys

Gly Ala Ala Cys Ala Cys Cys

Gly Ala

Gly Gly
870

Cys Ala
885

Thr- Cys

Ala Cys

Cys Ala

Thr-Gly

950

Ala Cys
965
Gly Ala

Cys Ala

Gly Cys

Cys Cys Cvs

Gly Cys

Thr Cys

Ala Gly Thr €ys €ys

Cys Gly Thr Gly Cys

Cys Thr Gly Thr Cys

824

840

Gly The Cys Cys Cys

855

Ala Ala Cys Ala Ala

875

Ala Cys Cys Ala Gly
890

Cys Ala Thr Gly Ala

905

Cys Thr Gly Ala Ala

Y20

Glv Cys Gly Gly Cys

935

Cys Ala Ala Cvs Ala

955

Gly Ma Gly Thr Ala
970

Cys Cys Ala Thi Cys

983

Cys Gly Thr Gly Gly Ala Ala Crs Cys Cys
1 =4

1000

1015

Ala Cys
1030

Cyvs Cys Ala
1045

Cys Thi
1060

Gly Gly Ala
1075

Cys: Thr Gly

Gly 61

Cys Ly

Gly Al

Cys Gy

Gly Gly Cys

Thr Gly Gly

Cys Ala Gly
830

Ala Thr Cys

845

Gly Gly The
860

Ala Gly Ala

Thr Cys €ys

Ala Cys Cys
910

Cys Cys Thr
925

Gly Ala Gly
94
Thy €ys Thr

Cys Ala Cys

Cys Ala Cys
990

005

s Ala Gly Gly Ala Ala Ala Cys Cyvs Gly

1020

v Lys  Cys
1035

g Thr Thr
1050

o Ala Thr
1065

s Cys  Thr
1080

Thr Thr Cys Cys

69

Ald Cys
800

Cys Lys
815

Cys Thr

Ala Thr

The Cys

Gly Cys

880

Thr Glv

Gly Thr

Thr Ala

Cys Cys

960

Cys Cys
975

Ala Cys

Ala Gly

]
&
743
=3
=
=

Gly The

Thr Thr

Cys The

Cys Cys
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[0019]

Cys

Ala

Cys

Ala

Gly

Gly

Thr

Gly

Cys

Ala

Cys

Thr

Ala

Ala

Ala

Ala

Ala

1085

Cys Ala Ala
1100

Cys. Cys Cys

Gly Gly Ala
1130

Cys Ala Thr
1145

Alta Thr Gly
1160

Ala: Thr Cys
LI7S

Thr Cys Ala
119G

Ala

Thr

Gly

Gly

s Cys

6Ly Cys

Thr

Cys

Ala

Ale Cys Gly Gly

1205

Ala Cys Ala
1220

{92}

Ala Gly €y
1235

Ala Gly Thr
1230

Ala Cys Cys
1265

7 The Gly €yvs

1280

5 Ala Cys Cvs

1295

Ala Cys Gly
1310

Ala Gly Thr
1325

Ala Cys Ala
1310

Gly Cys Thr
1355

Gys €vs Ala
1370

Ala

Thr

Gly

Thr

Ala

Gly 4

Gly €

Ala

Thr

Gly

Cys

Thi

Cys

Cys

Gly

Gly

Gly

1090

Cys
1105

Ala
1120

Cyvg
1135

Gly
1150

Thr
1165

Gly
1180

Thr
1195

Gly
121

. bly

Thr

Cys

Ala

Gly

Thr

1225

5 Ala

1240

Ala

1265

GLy
1270

Ala
1285

Gly
1300

Ala
1315

rs Ala

1330

Al‘d
1360

s Thr

1375

Ala

Thiy

Ala

Ala

Ala

Gly

Tht

Cys

Cys Cys

Gly

Gly

Gly

3
]
w

Ala

Cys

Gly

- Ala A

Kla

Gly

The

Gly

Ala

Gly

Thy

Gly

Cys Gly

Cys.

Ala

Cys

Cys

Cys

Thy

Gly

¥y 6ly

Cys T

Gly

Ala

Thr

Ala

Thy

Ala

Thr

Ala

Ala

Ala

Ala

Thr

Thy

Gly

Ala

Thr

Ala

Ala

70

Cys
1200

Ala
1215

Gly
1230

1245

rs Oy

1260

Gly
1275

Gly
1290

Gly
1305

Gly
1320

Gly
1335

e Gly

1356

Ala
1365

Gly
1380

Gly

Thr

Cys

Gly

Gily

Ala

Gly

Ala €

The €

Cys

Thr

Thr

Ala A

Gly

Ala

Lys

Thr

¢ Thi

Ala

Ala

The

Thr

Cys

Ala

Thr

Thr

Als

Cys €

Cys

Cys

Cys

Cys

Gly

Gly

Al

Gly

Gly

Gly

Ala

v The

Gly

Gly

Cys

i Gly

Cys
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[0020]

Ala

Gly

Ala

Cys

Ala

Cys

Ala

Thr

Ala

Cys

Thr

Gly

The

Gly

Ma
1385

Ala
1400

Cys
1415

Ala
1430

Ala
1445

Tht
1460

Ala

1475

Cys
1490

Ala
1605

¢ Gly

1520

Ala

1535

Cys
1550

Cys
1565

rThic

1580

s Thr

1695

Gly
1625

Gly
1640

Ala

1655

Gly

Ala

Ala

Gly

Gly

Gly

Cys

Ala

Cys

Cys

Cys

Cvs

Gly

CYS

Cys

6ly Gly

Cys Cys

Cys Thr

Gly Ala

Ala Ala

Ala Cys

Gly Gly

Gly Ala

Thr &ly

s Cys Ala

Thr Ala

Cyy Cys

Gly Ala

Cys Thr

3728

Ala Cy

Ala Gly

Ala Ala

v Ala Gly

a7, G1§ ;vas.

Cys

Cys

Gly

Ala

Cys

Thr

Cys

Tht

Gly

Gly

Cys

Thr

Cys |

Gly

Cys

Ala

Cys

Cys

Cys

Cys  Ala
1390

Cys Ala
1405

Cys Cys
1420

Gly Ala
1435

Cys Ala

Thr Gly
1465

Thr Thr
1480

Alsg  Thr
Gly Ala
Cys
Ala Ala
Gly The
Gly
Thr Ala

Gly Thr
1600

Thr Gly
1615

Gly The
1630

Gly  The
1645

Cys. Thr
1660

Gly

Gly

Thr

Gly

Gly

Cys

Cvs

Cys

Gly

Thy

Gly

Gly

Cys

Cys

Gly

Gly

Gly

Gly

Cys

Gly

Cys

Alea

Gly

Cys

Thr

Gly

The

Gly

Ala

Lys

Thr

Thr

Gly

Cys

Thr

Ala,

y Cys

Cyg

Thy

Cys

Thr

Thr

Thr

Cys

Ala

Cys

The

Cys |

Cys

Ald

Ala

Thr

Th:

Ala

71

Cys
1395

Gly
1410

Ala
1425

Gly
1440

Gly

1455

Cys

1470

. Cys

1485

Cys
1500

Gly
1650

Cys
1665

CI})»' 8

Thr

Ala

Ala

Thr

Cys

Gly

Ala

Ala

Ala

Gly

Thr

Cys

Ala

Gly

The

Cys

Gly

Ala

Gly

Cxs

Gly Cys

Cys

Cys

i Thy

Cys

Thr

Ala €

Ala

Cys

Ala

Thr

Ala

Ala

Ala

Ala

Cys

Cys

Gly

Cyvs

Cys

Cys

Cys

Gly

Ald

s Cys

Cys
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[0021]

Cys Ala Cys The Ala Cys Ala

16760

Cys Cys Cys Ala Gly Ala Ala Gly
1680

1675

Thr Cys Cys Cys Thr Gly Ala Gly Cys Cys Thr Gly Thr Cys Cys
1690 &

1685

Cys Cys Cys Gly Gly Cys Thr Gly Ala
1705

1700

2105 26
211> 318
¢212> PRT

00> 26

Ile Phe Pro
1

Val Ile Gly

Arg 6ly Ser

35

Val His Ser
50

Arg Tyr Ala

65

Asn Ala Ser

Tyr Thr €ys

Val Leu Lys
115

Arg Asn Thr
130

Arg Pro lle
145

Asn Met Glu

Lew Asn 1le

Ser Leu Leu
195

Leu His Lys
210

Lew Ala
5

Arg Leu
20

Glu Val
Tyr Tyr
ASH Arg
l.ew Phe

85

Tyr ¥Yal
160

Val Gly
Asn Ser
lle Thr
Glu Thr

165

The Gly
180

Lys Gln

Met Glo

Phe

ANTH#E — MRS R

Phe

Asp Glu Asp

Val I

Lys
ghf
Phe
Gy

Vil

Phe Le

Trp
150

Gly 5

Ser

Arg

The

Phe

His
/J;O
L&t
Arg
Al
e
20

Ile

Lys Mat

Asn

- Trp

r Glu

215

- Lew A

Ser

Thi
200

His

Tyr

Tle

25

Trp

- Asp

Phe

Val

Tle

105

Thr

Ser

185

Gly 2

Val

Val
10

Tle

His

Tyr

Ser

90

Gl

Pro

Ser

Pro

Leu

s Tyr

Let

e

[0

[Leii

Val

Val

Vel

Thr

1A5

Phe

- {5

g Trp

Leu

2

169

Mot A

Pro

Gln

Glu

60

Gl

Lait

Tle

Met

Leu

140

Pro

Ser

Cys

Thi

Ser
220

o}

Ser
Asp
’1‘5

Ser
Ile
Asp
Th
Lys
125
Ser

Ile

Lle A

Thi

Met

Cys

Ser

Ser

Gln

Gln

Gl

B

119

Tyr

Verl

Ser

Gl

Gly
95

Tyr

Glo

Glu

Lys

Pro

1 Gy

80

Tle

ps Val

v LS

Pio

Asn

160

er Fro

R CASE

< Asp

Pro

Asn

Gly

Val
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[0022]

Asn Asp Tyr Phe
248

Met Lys Ser Gly

Gln Asn Thr Ile
260

Tle Asn G

Asp Ser Gly €lu
290

Len Thr Ile His
305

<Z10» 27

211> 233
£212» PRT
213>

220>

Ser

Thr
215

Tyr

Thr

w3y LRk -

400> 27
Glu Pro Arg Gly

1

Ala Pro Asn Leu
20

I'le Lys Asp Val
35

Val Val Asp Val
50

Val Asn: Asa: Val
65

Asp Tyr Asn Ser

Gla Asp Trp Met
100

Asp Leu Pro Ala
115

Val Arg Ala Pro
130

Thr Lys Lys &In
115

Glu Asp Tle Tyr

Prg

a

Leu

Leun

Ser

Glu

Thr

85

Ser

Pro

Gln

Val

Val

Pro Asn Gln Asp Phe

230

Phe Ser Val Leu Ala

250

Asn Glu Ser Arg Phe
265

Phe Ser Met Asn Leu

280

Let Cys Asn lle Ser

295

Vil Bis Val Glu Peo

310

RlgbraZi i

The Tle Ly Pro-Cys

Gly Gly Pro Sor Val
25

Met I'le Ser Leu Ser

40

Glu Asp Asp Pro Asp

59

70

Val His Thr Ala ¢ln

Leu Arg Val Val Ser

90

Gly Fys Gl Phe Lys
105

Tle Glu Arg Thr Tle

120

Val Tyr ¥al Leuw Pro

135

The Lea Thr Cys Met

130
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