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USE OF B7-H3 AS AN IMMUNOREGULATORY AGENT

DESCRIPTION OF THE INVENTION

Field of the Invention

[0001]) The present disclosure rg[étes to the fields of immunoldgy and
clinical immunology, and more particularly to the use of B7-family ligands and
agonists and antagonists thereof in modulation of immune responses.

Background of the {hvention

[0002] Lymphocyte activation is a multi-step process requiring several
signaling events between the lymphocyte and an “accessory” cell-an antigen
presenting cell (APC) in the case of T cell activation, or a helper T cell for B cel| _
activation). For lymphocyte activation to oceur, two types of signals must be
delivered to a resting lymphocyte. The primary type (stimulatory) confers speciﬁéity
to the immune response and is mediated by the antigen-specific.receptor (TcR-on
T cells, and BcR-on cells) upon recognition of the antigenic peptide-MHC complex,
The second type (costimulatory) is responsible for the magnitude of the response.
This signal is mediated via “accessory” receptors expressed on the surface of the
lymphocyte. The requirement for costimulation allows lymphocyte activation to be
strictly regulated. Costimulation is in turn regulated by the inhibitory receptors on”
these cells that can deliver negative signals which counteract the positive
costimulatory signals.

[0003] Mounting evidence suggests that a large number of structurally
related ligands and receptors belonging to the immunoglobulin (Ig) superfamily of
molecules interact and balance signals used during the process of lymphocyte
activation (Frauwirth et al. (2002) J. Clin. Invest., 109:295-299). One such
structurally related group includes ligands of the B7 family (B7-1, B7-2, ICOS-L,
PD-L1, PD-L2, and B7-H3), which share similar domain structure having one
lg-V-like ("V") domain and one lg-C-like ("C") domain which reside in the

5
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extracefiular portion of the molecule (Sharpe et al. {2002) Nature Rev. Immuno!.,
2:116-126). In exon deletion and crystallographic studies of B7 proteins, it has
been demonstrated that receptor-ligand interaction occurs via the V domains
(Ostrov et al. (2000) Science, 290:816-819), while the C domains serve as
structural support means for the V domains. |

[0004] B7-1 and B7-2 can deliver either positive signals (through their low
affinity cognate receptor CD28) or negative signals (through the high affinity
receptor CTLA4). ICOS-L interaction with ICOS receptor results in positive
signaling whereas PD-L1 delivers negative signals through its receptor,_l?D-1
(Carreno et al. (2002) Annual Rev. Immunol., 20:29-53).

[0005] The present disclosure relates to the modulation of immune
responses regulated by the newest member of the B7 family of ligands, B7-H3.

. Human B7-H3 was originally identified as a B7-like protein which shares 20-27%
amino acid identity with other B7 family members and has one V and one C domain
(Chapoval et al. (2001) Nat. Immunol., 2:269—274). However, a more detalled
analysis of partial B7-H3 EST clones demonstrated a variation in the gene exon
structure in mammalian species (Sun et al. (2002) J. Immunol., 168:6294-6297). In
particuiar, in primates, B7-H3 cDNA exists in two forms: one encodes a single set
single set of V and C domains ( “vC form™), and the other encodes a duplicated set
of V and C domains (“VCVC form”). In contrast to the primate B3-H3, rodent B7-H3
cDNA exists only in a single form as VC.

[0006] B7-H3 VC has been initially characterized as a costimulatory ligand
in both human {Chapoval et al. (2001) Nat. Immunol., 2:269-274 and U.S. Patent
Application Pub. No. 2002/0168762) and mouse (Sun et al. {2002) J. immunol.,
168:6294-6297). In particular, it has been reported that costimulation of human T
cells with B7-H3 VC results in enhanced T cell proliferation, induction of cytotoxic T
cells, and increased gamma interferon transcript expression. Additionally, binding
experiments in cell-based assays suggest that B7-H3 VC binds to a receptor
expressed on activated T cells, which is not CTLA-4, ICOS, or PD-1.

[0007] in general, a need exists to provide therapeutic methods for
Immune system-related disorders and conditions. Appropriate modulation of
immune responses can be accomplished by manipulation of the B7-H3 pathway.
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SUMMARY OF THE INVENTION

[0008] it is one of the objects of the present invention to provide methods
and compositions for modutation of immune responses. Additional objects of the
invention will be set forth in part in the following description and in part will be
undersiood from the description or may be leamed by practice of the invention,

[0009] The present invention is based, in part, on the discovery and
transcnpte seen across multiple tissues while the VC form of B f-H'% is only a minor
transcript. The invention is further based, in part, on the discovery and -
demonstration that both forms of B7-H3, VC and VCVC, exhibit an inhibii my effect
on lymphocyte actjvation as evidenced by decreased proliferation of.T ceIIs a.ncj,s
* cytokine secretion by these cells in the presence of B7-H3. "The inventon |s yet
further based, in part, on the discovery of speclﬁc regions within the B7-H3 genes
that are currently undergomg purifying evolutionary selection.

[0010] In one aspect, the present disclosure provides in vitro, in vivo, and
ex vivo methods of modulating immune responses, including methods of treating
humans or animals. In some embodiments, such methods comprise a step of
contacting a lymphocyte, such as a T cell, with a B7-H3 agent, wherein the B7-H3
agent may be (a) a derivative of B7-H3 such as a solubie form of B7-H3; (b) an
antibody against B7-H3; (c) an antibody against a B7-H3 receptor: or (d) a nucleic
acid comprising at least a portion of the B7-H3 mRNA or a complement thereto, In
certain embodiments, the B7-H3 agent is coupled with the primary (stimulatory,
antigen-specific) signal.

[0011] In particular embodiments, the methods of the invention are used to
treat or prevent immune disorders susceptible to treatment with such compositions.
Specifically, such disorders include but are not limited to immunalogic disorders,
including autoimmune disorders (e.g., rheumatoid arthritis (RA), psoriasis, multiple
sclerosis (MS), inflammatory bowel disease (IBD), Crohn's disease, systemic lupus
erythematosis (SLE), type | diabetes), transplant rejsction, graft-versus-host
disease (GVHD), hyperproliferative immune disorders, cancers,
immunosuppressive disorders, various infectious disaases, etc. Thus, in certain

embodiments, the methods of the invention compriss identifying a subject in need
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of inhibiting lymphocyte activation, and administering a B7-H3 agent that is an
agonist to the subject. In other embodimerits, the methods comprise identifying a
subject in need of enhancing lymphocyte activation, and administering a B7-H3
agent that is an antagonist to the subject.

[0012] Antibodies used in the methods of the invention fall info two groups:
(1) antibodies against B7-H3 and (2) antibodies against a B7-H3 receptor. These
antibodies may: (a) specifically bind to B7-H3 theretiy blocking the interaction of
B7-H3 with its receptor; {b) specifically bind to a B7-H3 receptor thereby blocking its

- interaction wuth B7-H3; or (c) perform both (a) and (b). Depending on the desired

effect, the antle‘ijS may be used i in altemative configurations to either enhance or
inhibit immune résponses. In som& ambodiments, antibodies are administered to
antagomze the biological d'btlwty of naturally expressed B7-H3.

[0013) The disclosure further provndes methods that involve compositions
comprising soluble forms of B7-H3. In some-anpodiments, a solubte form of B7-H3
comprises less than full length B7-H3 and does not include the transmembrane and
the intracellular domains of B7-H3. In further embodiments, a soluble form of
B7-H3 comprises at least one V domain of B7-H3, and optionally at least one C
domain of B7-H3. A soluble form may comprise at least 2, 3, 4, or 5V domains,
and optionally at least 1, 2, 3, 4, or 5 C domains. In yet further embodiments, a
solqble form of B7-H3 may comprise: (a) a first amino acid sequence derived from
the extracellular domain of B7-H3 and (b) a second amino acid sequence derived
from the constant region of an antibody. The first amino acid sequence is derived
from ali or a portion of the B7-H3 extracellular domain and (a) competitively mhlblts
binding of a naturally occurring form of B7-H3 to its receptor and/or (b) has a
negative costimulatory activity. In some embodiments, the first amino acid
Séquence comprises a sequence as set out in SEQ ID NO:15. In certain
embodiments, the first amino acid sequence is identical to or is substantially
identical to amino acids 23-244 of SEQ ID NO:14, or amino acids 23-462 of SEQ ID
NO:12. In an illustrative embodiment, the soluble form of B7-H3 comprises a
sequence as in SEQ 1D NO:12 or SEQ ID NO:14.

[0014] The disclosure also provides methods involving therapeutic and
nontherapetitic uses of nucleic acids or polypeptides encoded by such nucleic

acids, where the nucleotide sequence of such nucleic acid is selected from: (a)a
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nucleotide sequence of SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, or a portion
thereof; and (b) a nucleic acid that is at least 80, 80, 100, 120, or 140 nucleotides
long and hybridizes to the nucleic acid of (a) under defined conditions, wherein the
Nucleic acid encodes an expression product having a negative costimulatory
activity. In certain embodiments, such a nucleic acid encodes an amino acid
Sequence as in SEQ ID NO:15. In an illustrative embodiment, the nucleic acid
Comprises a sequence substantially as in SEQ ID NO:11 or SEQ ID NO:13.

[0015] The methods of the invention also encompass the use of short

_ interfering RNAs and antisense nucleic acids to reduce the expression of B7-H3 in

order to enhance immune response.

[0016] The invention also qﬁ'pqrpp_asses vectors that contain any of the

_.. foregoing nucleic acids and host celll:s'-c'o.[;taining any such vectqr.

[0017] Itis to be understood _that both the foregoing genéral description
and the following detailed description are exemplary and explanatory only and are
not restrictive of the invention, as claimed.

BRIEF DESCRIPTION OF THE FIGURES

[0018] FIG. 1A depicts human and mouse B7-H3 sequence comparisons.
Sequence alignment of deduced translated human B7-H3 VC, human B7-H3
VCVC, and mouse B7-H3 gene products. Dark bars above sequence alignment
denote exon domains demarcated by genomic sequences. Arrows below peptide
sequence denote corresponding nucleic acid positions used in oligonucleotide
primers used for cross-species amplification. )

[0019] FIG. 1B depicts genomic organization of human and mouse B7-H3
gene loci. Assemblies are based on selected portions of Celera human genomic
axis GA_x2HTBL4SSTP and Celera mouse genomic axis GA_x5J8B7W7NMO.
Bars denote relative locations of Alu and SVA complex repeats, simple repeats,
transcript exon structure, and domain name,

[0020] FIG. 2A shows results of B7-H3 RT-PCR on human samples.
Three separate panels of first strand human cDNA were ampiified with PCR
primers common to both B7-H3 VC and B7-H3 VCVC sequences and detected with

mat
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oligonucleotides to V, domain. Expected sizes of amplified products are as
indicated. ‘

[0021] FIG. 2B shows results of B7-H3 RT-PCR on mouse samples. A
mouse panel consisting of adult and embryonic cDNA was analﬁed for the
presence of B7-H3 transcripts. Predominant specific hybridization of a ~1 kb band
is consistent with the presence of the single VC form of mouse B7-H3.

[0022] FIG. 3A-3B demonstrate a costimulatory effect of B7 as measured
by proliferation of activated T cells. B7-H3 activation of T cells results in  __.-
attenuation of proliferation and cytokine production. FIG. 3A depicts results of
proliferation assays for CHO.HLA-DR2 cells expressing GFP, B7-1, B7-2, whereas
FiG. 3B showé results of proliferation assays for CHO.HLA-DR2 cells expressing
GFP, B7-H3 VCVC, or B7-H3 VC. CHO.HLA-DR? transfectants (1.25 x 10*
cells/well) were incubated with CD4" T cells (10° celis/well) in the presence of
soluble anti-CD3 antibody (1 #g/ml) and titrated concentrations of anti-CD28
antibody. Proliferation was measured at 72 hours. Responses for CD4* T celis
plus CHO.HLA-DR2 transfectants in the absence of anti-CD3 antibody were below
300 CPM.

[0023] FIG. 4 demonstrates inhibitory effect of B7-H3 on cytokine
production by activated T cells. CHO.HLA-DR2 cells expressing GFP, B7-H3
VCVC, or B7-H3 VC (1.25 x 10° cells/well) were incubated with CD4* T cells (10°
celis/well) in the presence of soluble anti-CD3 antibody (1 #g/ml) and titrated
concentrations of anti-CD28 antibody (0.5 ng/ml). Supernatants were harvested
from T cells cuitures stimulated with either CHO.HLA-DR2 GFP, B7-H3 VCVC, or
B7-H3 VC in the presence of anti-CD3 (1 zg/ml) and anti-CD28 (0.5 ng/mi)
antibodies. Cytokine production was measured at 72 hours using multiplex ELISA
screening.

[0024] FIG. 5 demonstrates that B7-H3 VC and B7-H3 VCVC deliver a
negative signal to human CD4™ T cells as measured by inhibition of cell
proliferation. Purified CD4" cells (10 cells/well) were activated with anti-CD3
antibody (1 ug/10" microspheres) and B7-H3-Ig (VCVC or VC; 4 ug/107
microspheres) on CIS or TRANS microspheres. CIS microspheres coated with
both anti-CD3 antibedy (1 pa/10” microspherag) and B7-H3-1g (VCVC or VC) at 4

al107 microspheres." TRANS microspheres consisted of a mix of two types of
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microspheres: (a) microspheres coated with anti-CD3 antibody (1 #g/10’
microspheres)laln_d (b) microspheres coated with B7-H3 (VCVC or VC). To
maintain equél micrbsphere-to-cell ratio, microspheres coated control murine Ig
were added to achieve a total protein coﬁoentratibn of 5 ug/107 beads. Proliferation
was measured at 72 hours.

[0025] FIGS. 6A-6C demonstrate that B7-H3 VC and B7-H3 VCVC deliver
a negative signal to human CD4" T cells as measured by inhibition of cytokine
secretion. Purified CD4* cells (10° cells/well) were acti\fated with anti-CD3 antibody
(1 pgo’ micfospheres) and B7-H3-Ig (VCVC or VC; 4 ug/10” microspheres) on
CIS or TRANS microspheres. CIS microspheres coated with both anti-CD3 (1
1g/1o’ microspheres) and B7-H3-lg (VCVC or VC) at 4 pg/10" microspheres.
TRANS microspheres consisted of a mix of two types of microspheres: (a)
microspheres coated with anti-CD3 antibody (1 xg/107 microspheres) and (b)
microspheres coated with B7-H3 (VCVC or VG)': _To maintain equal
microsphere-to-cel! ratio, microspheres coated control murine Ig were added to
achieve a total protein concentration of 5 yg/10” beads. The amount of cytokines in
the supematants was measured at 72 hours using multiplex ELISA screening:
TNF-a (FIG. 6A), IFN-y (FIG. 6B), and GM-CSF (FIG. 6C).

BRIEF DESCRIPTION OF THE SEQUENCES
=Dl ZEoLRTIVUN VP THE SEWUENGES

[0026] SEQID NO:1 and SEQ ID NO:2 represent, respectively, nucleic
acid and amino acid full-length sequences of human B7-H3 VC.

[0027] SEQID NO:3 and SEQ ID NO:4 represent, respectively, nucleic
acid and amino acid full-length sequences of mouse B7-H3.

[0028] SEQ ID NO:5 and SEQ ID NO:6 represent, respectively, nucieic
acid and amino acid fulldength sequences of human B7-H3 VCVC.

[0029] SEQ ID NO:7 represents an amino acid sequence of human B7-H3
(amino acid 28-139 of B7-H3 VC or B7-H3 VCVC).

f0030] SEQIDNO:8 represents amino acids conserved between the V1
and V2 regions of human B7-H3 VCVC, i.e., between amino acids 28-139 and
246-357 of SEQ ID NO-6.

I
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[0031] SEQID NO:9 and SECi ID NO:10 represent respectively nucleic
acid and amino-acid sequences of a fusion polypeptide containing the oncostatin M
signal sequence (amino acids 1-22 of SEQ ID NO:10), the extracellular domain of
human B7-H3 VC (amino acids 23-244 of SEQ [D NO:10), and the constant region
of mouse 19G2am (amino acids 245-482 of SEQ 1D NQ:10).

[0032] SEQ ID NO:11 and SEQ ID NO:12 represent respectively nucleic
acid and amino acid sequences of a fusion polypeptide containing the oncostatin M
signal sequence (amino acids 1-22 of SEQ ID NO:12), the extracellular domain of
human B7-H3 VCVC (amino acids 23-462 of SEQ ID NO:12), and the constant
region of mouse 1gGaam (@mino acids 463-700 of SEQ 1D NO:12).

[0033] SEQ iD NO:13 and SEQ ID NO:14 represent, respectively, nucleic

acid and amino acid sequences of a fusion polypeptide containing the oncostatin M-

signal sequence (amino acids 1-22 of SEQ ID NO:14), the extracellular domain of
mouse B7-H3 VC (amino acids 23-244 of SEQ iD, NO:14), and the constant region
of mouse IgGzam (amino acids 245482 of SEQ ID NO:14). .

[0034] SEQ ID NO:15 represents canserved amino acids in the Ig V-like
domain(s) of mammatlian B7-H3. '

[0035] SEQ ID NOs:16-22 represent individual highly conserved regions
in the g V-like domain(s) of mammalian B7-H3.

. [0036] SEQ ID NOs:23-35 represent PCR primers employed for isolation
of B7-H3 sequences as described in the Examples.
DETAILEED DESCRIPTION OF THE INVENTION

1. Definitions

[0037] In order for the present invention to be more readily understood,
certain terms are defined herein. Additional definitions are set forth throughout the
detailed description.

[0038] The term "antibody,” as used herein, refers to an immunoglobutin
or a part thereof, and encompasses any polypeptide comprising an antigen-binding
site regardless of the source, method of production, and other characteristics. The
term includes but is not limited to polyclonal, monoclonal, monospecific,

palyspecific, non-specific, humanized, single-chain, chimeric, synthstic,
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recombinant, hybrid, mutated, and CDR-grafted antibodies. The term
“antigen-binding domain” refers to the part of an antibody molecule that comprises
the area specifically binding fo or complementary to a part or all of an antigen.
Where an antigen is large, an antibody may only bind to a particular part of the
antigen. The “"epitops,” or “antigenic dsterminant” is a portion of an antigen
molecule that is responsible for specific interactions with the antigen-binding
domain of an antibody. An antige:n-binding domain may be provided by one or

. more antibody variable.domains (e.g., a so-called Fd antibody fragment consisting
of a Vy domain). An antigen-binding domain comprises an antibody light chain
variable region (V,) and an antibody heavy chain variable region (V).

[0039] The term "anti-B7-H3 antibody,” or “antibody against B7-H3,"
refers to any antibody that specifically binds to at least one epitope of at least one
B7-H3 form, including but not limited to B7-H3 VC and B7-H3 VCVC. The terms
“anti-B7-H3 receptor antibody" and “antibody -qgainst a B7-H3 receptor” refer to
any antibody that speciﬁcall'y binds to at least one epitope of a receptor for B7-H3.

[0040] As used herein, the term “B7-H3," unless otherwise stated, refers to
any and alf forms of B7-H3, including but not limited to VC and VCVC. The term
“B7-H3 agent” refers to any compound capable of modulating biological activity of
B7-H3. The term “modulating” and its cognates refer to a reduction or an increase
in biological activity of B7-H3, e.g., the activity associated with the effect exerted by
naturally expressed B7-H3 on a lymphocyte expressing a B7-H3 receptor. A
reduction or an increase in biological activity is preferably at least 10%, 20%, 30%,
40%, 50%, 60%, 70%, 80%, 90%, or more. A B7-H3 agent that causes such a
reduction is referred to as “antagonist,” while a B7-H3 agent that causes such an-
increase is referred to as “agonist.” It will be understood that an antagonist of B7-
H3 would counteract the “negative costimulatory signal” exerted by naturally
expressed B7-H3 orra lymphocyte expressing a B7-H3 receptor, whereas an
agonist would enhance such a “negative costimutatory signal.” Therefore, an
antagonist of B7-H3 generally causes an increase in lymphocyte activation (e.g., as
measured by cell proliferation and/or cytokine secretion), whereas an agonist of B7-
H3 generally cause a decrease in the same.

[0041] The term “biological activity” refers to a funation or set of functions
(or the effect to which the function is attributed to) performed by a molecule in a
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biological system, which may be in vivo or in vitro. Biological activity may be
assessed by, for example, the effect on lymiphocyte proliferation, survival, and
function (e.g., cytokine secretion), cluster of differentiation marker expression, gene
expression at the franscriptional, translational, or post-translational levels, or the
effect on autoantibody production, etc.

[0042] The term “costimulation” and its cognates refer to signaling events
between receptor/ligand pairs of cell surface molecules on the responder
lymphocyte and an “accessory” cell (e.g., an antigen presenting cell (APQC) in the
case of T cell activation, or a helper T celt for B cell activation) to allow lymphocyte
activation. The terms “negative costimulation,” ‘negative costimulatory signal,”
“inhibitory signal,” “riegative costimulatory activity,” and their cognates refer to
signaling events ttiat }éi:ttr'ilbit'l.ymphocyte activation relative to that in the absence of
such signals. It will be understood that an activated T cell may be a helper cell (i.e,,
CD4"), a cytotoxic, or a suppressor cell (i.e., ('3158_*). Negative costimulatory activity

can be measured using standard techniques and, without limitation, as described in

the Examples. In particular, the presently disclosed B7-H3 agents inhibit
lymphocyte activation, which can be measured by (a) cell proliferation and/or (b)
cytokine secretion.

[0043] The term “derivative,” “derived from,” and their cognates, when
used in reference to an amino acid or a nucleotide sequence, refers to a sequence
that is identical or substantially identical to all or a portion of a parent sequence and
can be actually obtained from the parent sequence, for example, by way of amino
acid or nucleotide substitution, deletion, or addition, or other modifications.

[0044] The term “hybridization under defined conditions” refers to
conditions for hybridization and washes under which nuclectide sequences that are
significantly identical or homologous to each other remain bound to each other.
The conditions are such that sequences, which are at least 50, 100, 150, 300, or
more nucleotides long and at least 70%, more preferably at least 80%, even more
preferably at least 85-90% identical, remain bound to each other. The percent

-identity can be determined as described in Altschul et al. (1997) Nucleic Acids Res.,
25:3389-3402. Nonlimiting examples of low, moderate, and high stringency
hybridization conditions are provided in subsequent sections.

10
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[0045] The term ‘immunologic disorder” refers to disorders and
conditions in which an immune response is aberrant. The aberrant response can
be due to (a) abnormal proliferation, maturation, survival, differentiation, or function
of immune cells such as, for example, T or B cells. Such disorders include but are
not limited to autoimmune disorders (e.g., theumatoid arthritis (RA), psoriasis,
multiple sclerosis (MS), inflammatory bowel disease (1BD), Crohn'’s disease,
systemic lupus erythematosis (SLE), type | dlabetes) transplant rejection,
graft-versus-host disease (GVHD), hyperproliferative immune disorders -and
immunosuppressive disorders. In particular, the disclosure provides methods that
involve compositions comprising B7-H3 agents such as soluble forms of B7-H3 or
antibodies against B7-H3 or against its receptor.

[0046] The term “isolated” refers to a molecule that is substantially free of
its natural environment. For instance, an isolated protein is substantially free of
cellular material or other proteins from the cell or tlssue source from which it is
derived. The term “isolated” also refers to preparatlons where the isolated protein
is sufficiently pure to be administered as a pharmaceutical composition, or at least
70-80% (w/w) pure, more preferably, at least 80-90% (w/w) pure, even more
preferably, 90-95% pure; and, most preferably, at least 95%, 96%, 97%, 98%, 99%,
or 100% (w/w) pure. The term ‘isolated,” as used herein, also refers to
preparations that are Substantially endotoxin-free, i.e., the endotoxin levels are
below 500, 300, 200, 100, 50, 10, 5, 1, 0.5, 0.1, 0.05, 0.01 EU/mI, or below a
detectable level.

[0047]) The term “mammal” refers to any animal classified as such,
including humans.

[0048) The term “ primary stimulatory signal” refers to a stimulatory
signal delivered to a lymphocyte that confers specificity to the immune response
and is mediated by the antigen-specific receptor (TcR—on T cells, and BcR—-on
cells) upon recognition of the antigenic peptide-MHC complex.

[0049] The terms “treatment,” “therapeutic method,” and their cognates
refer to both therapeutic treatment and prophylactic/preventative measures. Those
in need of treatment may include individuals already having a particular medical
disorder as well as those at risk for the disorder (i.e., those who are likely to
ultimately acquire the disorder). A therapeutic method results in prevention or

11
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amelioration of symptoms or an otherwise desired biological outcome and may be
evaluated by improved clinical signs (e.g., PAS! as described in the Examples),
delayed onset of disease, reduced/elevated levels of lymphocytes and/or
antibodies, eftc.

[0050] The terms “therapeutic compound” and “‘therapeutic,” as used
herein, refer to any compound capable of ameliorating clinical manifestations of a
disorder, or to produce a desired biclogical outcome,

[0051] The terms “therapeutically effective dose” and “therapeutically
effective amount” refer to that amount of a compound that results in prevention or
amelioration of. symptoms in a patient or a desired biological outcome, e.g.,
improved clinical signs (e.g., PASI as described in the Examples), delayed onset of
disease, reduced/elevated levels of lymphocytes and/or antibodies, etc. The
effective amount can be determined as described in the subsequent sections.

[0052] The term “specifically binding:' and its cognates mean that two
molecules form a complex that is relatively stabl'é under physiologic conditions.
Specific binding is characterized by a high affinity and a low to moderate capacity.
Nonspecific binding usually has a low affinity with 2 moderate to high capacity.

" Typically, the binding is considered specific when the affinity constant K; is higher
than 10°M™, or preferably higher than 108 M™. If necessary, nonspecific binding
can be reducedt-without substantially affecting specific binding by varying the
binding conditions. Such conditions are known in the art, and a skilled artisan
using routine techniques can select appropriate conditions. The conditions are
usually defined in terms of protein concentration, ionic strength of the solutioﬁ,
temperature, time allowed for binding, concentration of unrelated molecules (e.g.-,
serum albumin, milk casein), etc.

[0033] The phrase “substantially identical" means that a relevant amino
acid sequence is at least 70%, 75%, 80%, 85%, 90%, 95%. 97%, 98%, 99%. or
100% identical to a given sequence. By way of example, such sequences may be
variants derived from various species, or they may be derived from the given
sequence by truncation, deletion, amino acid substitution or addition. Percent
identity between two amino acid sequences is determined by standard alignment
algorithms such as, for example, Basic Local Alignment Tool (BLAST) described in
Altschul et al. {1980) J. Mol. Bil., 215:403-410, the algorithm of_Needleman et al.

12
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(1970) J. Mo\. Biol., 48:444-453; the algorithm of Meyers et al. (1988) Comput.
Appl. Biosci., 4:11-17; or Tatusova et al. (1999) FEMS Microbiol. Lett.,

174:247-250, etc. Such algorithms are incorporated into the BLASTN BLASTP
and “BLAST 2 Sequences” programs (see www.ncbi.nlm.nih govIBLAST) When
utilizing such programs, the dsfault parameters can be used. For example, for
nucleotide sequences the following settings can be used for “BLAST 2 Sequences”:
program BLASTN, reward for match 2, penalty for mismatch -2, open gap and
extension gap penalties 5 and 2 respectively, gap x_dropoff 50, expect 10, word
size 11, filter ON. For amino acid sequences the following settings can be used for
“BLAST 2 Sequences™: program BLASTP, matrix BLOSUMG62, open gap and
extension gap penalties 11 and 1 respectively, gap x_dropoff 50, expect 10, word

. size 3, filter ON.

[0054] The terms “polynucleotide,” “oligonucleotide,” and “nucleic acid”
refer to deoxyribonucleic acid (DNA) and, where appropnate to ribonucleic acid
(RNA), or peptide nucleic acid (PNA). The term should also be understood to
include nucleotide analogs, and single or double stranded polynucleotides (e.g.,
siRNA). Examples of polynucieotides include but are not Ilmtted to plasmid DNA or
fragments thereof, viral DNA or RNA, antisense RNA, etc. The term “plasmid DNA"
refers to double stranded DNA that is circular. "Antisense," as used herein, refers
to a nucleic acid capable of hybridizing to a portion of a coding and/or noncoding
region of mRNA by virtue of sequence complementarity, thereby interfering with
translation from the mRNA. The terms “siRNA” and "RNA" refer to a nucleic acid
which is a double stranded RNA that has the ability to induce degradation of mRNA
thereby “silencing” gene expression. Typically, siRNA is at least 15-50 nucleotides
long, e.g., 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 nucleotides in length.

(0055] The term “V domain” (singular or plural), unless specifically stated,
refers to the first Ig-like variable domain (V1) and/or the second Ig-like domain (V)

-in the protein or genomic sequence of B7-H3, regardless of the species of origin
(e.g.. any sequence comprising SEQ ID NC:15 and a nucleotide sequence
encoding it: or a sequence substantially identical to SEQ ID NO:7 and a nucleotide
sequence encoding it). Likewise, the term “C domain” (singular or plural), unless
specifically stated, refers fo the first lg-like constant doemain (C4) and/or the second
Ig-like constant domain (C,)in the protein or genomic sequence of B7-H3,

13
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regardiess of the species of origin. Unless context requires otherwise, references
to V and C domains should be understood to encompass the protein domains,
nucleotide sequences encoding therefor, and pseudo-exon sequences
Corresponding to the coding sequences (e.g., Cy and Vy of rodent genomic
sequences).

2. B7-H3 Acents

[0056] In one aspect, the present invention relates to the use of B7-H3
agents in modulation of immune responses. The present invention is based, in
Part, on the discovery and demonstration that the VCVC form of B7-H3 accounts for
the majority of B7-H3 transcripts seen across multiple tissues while the VC form of
B7-H3 is only a minor transcript. The invention is further based, in part, on the
discovery and demonstration that both forms of B7-H3, VC and VCVC, exhibit an
inhibitory effect on T cell activation as ewdenced by decreased proliferation and
cytokine secretion by the cells in the presence of B7-H3. The invention is yet
further based, in part, on the discovery of specific regions within the B7-H3 genes
that are currently undergoing purifying evolutionary selection,

[0057] Portions of mouse, human, monkey, and hamster genomic V-exons
were aligned using ClustalW of the Align module of Vector NT1 version 8.0.
Regions that exhibited 100% sequence identity in alignment greater or equal to
nine nucleotides were chosen as the most highly conserved nucleotide positions.
These eleven conserved regions are represented in SEQ ID NO:15.

[0058] In certain embodiments, compositions used in the methods of the
invention comprise a B7-H3 agent that antagonizes or agonizes the biological
activity of naturally occurring B7-H3. in some embodiments, the B7-H3 agent is
proteinaceous, i.e., it comprises amino acids linked by peptide bonds.
Proteinaceous B7-H3 agents include but are not limited to soluble forms of B7- H3,
including B7-H3-Ig fusions, antibodies against B7-H3, and antibodies against a
B7-H3 receptor. In other embodiments, compositions used in the methods of the
invention comprise nonproteinaceous B7-H3 agents, such as nuclsic acids, small
molecule inhibitors, efc. |n particular, the presently disclosed B7-H3 agents

medulate lymphocyte activation as measured by one or more of the following: (a)
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lymphocyte proliferation; and {b) cytokine secretion (e.g., interleukin (IL)-10, tumor
necrosis factor (TNF)-c, interferon (IFN)-y, and granulocyte-macrophage-colony
stimulating factor (GM-CSF)). In some embodiments, B7-H3 agents possess
pharmacokinetic properties that make it suitable for therapeutic use, e.g.,
sufficiently long circulatory half-life and/or acceplable protection from proteolytic
degradation.

2.1 Antibodies

[0058] Antibodies used in the methods of the invention fall into two groups:
(1) antibodies against B7-H3 and (2) antibodies against a B7-H3 receptor.” In
" various embodiments, antibodies usad in the methads of the invention specifically
bind to at least one of: (a) B7-H3; (b')'PT-HS i-'-éc?é‘ptor; (¢) V domain in B7-H3; (d) C
domain in B7-H3; and (e) polypeptide comprising SEQ ID NO:15, SEQ (D NO=2,
SEQ ID NO:4, SEQ ID NO:6, or SEQ ID NO:7."Such antibodies may (a) specifically
bind to B7-H3 thereby blocking the interaction of B7-H3 with its receptor; (b)
specifically bind to a B7-H3 receptor thereby blocking its interaction with B7-H3; or
(c) perform both (a) and (b). Depending on the desired effect, the antibodies may
be used in altemative configurations to either enhance (as an antagonist of B7-H3
biological activity) or inhibit immune responses (as an agonist of B7-H3 biological
activity) as described in subsequent sections.

[0060] Antibodies can be made, for example, by traditional hybridoma
techniques (Kohfer and Milstein {1975) Nature, 256:495-499), recombinant DNA
methods (U.S. Pat. No. 4,816,567), or phage display techniques using antibody
libraries (Clackson et al. (1991) Nature, 352:624-628: Marks et al. (1991) J. Mol.
Biol., 222:581-597). For various other antibody production technigues, see, e.g.,
Antibodies: A Laboratory Manual, eds. Harlow et al., Cold Spring Harbor
Laboratory, 1988; and Antibody Engineering, 2nd ed., Oxford University Press, ed.
Borrebaeck, 1995. For administration to humans, antibodies may be fully human or
humanized. In certain embodiments, antibodies may have an altered or mutated
Fc region as described in subsequent sections.

15
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2.2 Soluble Forms of B7-H3

[0061] The methods of the invention involve a use of soluble forms of
B7-H3 that inhibit lymphocyte activation. In some embodiments, a soluble form of
B7-H3 comprises less than full length B7-H3 and does not include the
transmemnbrane and the intraceliular domains of B7-H3. Such a soluble form may
also not include a signal sequence. For illustration only, and not to be limiting,
these domains can be delineated in human and mouse B7-H3 as depicted in FIG.
1A o

[0062] In certain embodiments, a soluble form comprises an amino acid
sequence as in SEQ ID NO:15 or SEQ ID NO:7. In yet further embodiments, a
soluble form of B7-H3 comprises at least one V domain of B7-H3, and optionally at
least one C domain of B7-H3. A soluble form may comprise at least 2, 3, 4,0or5V
domains, and optionally at least 1, 2, 3, 4, or 5-C domains.

[0063] In further embodiments, a solublé form of B7-H3 may comprise (a)
a first amino acid sequence derived from the extracellular domain of B7-H3 and (b)
a second amino acid sequence derived from the constant regidn of an antibody.
The first amino acid sequence is derived from all or a portion of the B7-H3
extracellular domain and (a) competitively inhibits binding of a naturally occurring
form of B7-H3 to its receptor and/or (b) has a negative costimulatory activity.

[0064] In some embodiments, the first amino acid sequence comprises a
sequence as set out in SEQ ID NO:15. In certain embodiments, the first amino acid
sequence is identical to or is substantially identical to amino acids 23-244 of SEQ
ID NO:14, or amino acids 23-462 of SEQ ID NO:12. In an illustrative embodiment,
the soluble form of B7-H3 comprises a sequence as in SEQ ID NO:12 or SEQID
NO:14.

[0065] The second amino acid sequence may be derived from the constant
region of an antibody, such as the Fc portion. in some embodiments, the second
amino acid sequence is derived from the F¢ portion of an I1gG. In related
embodiments, the Fc portion is derived from lgG that is 19G4, 1gG., or another IgG
isotype. In nonlimiting illustrative embodiments, the second sequence is derived
from mouse 1gGaam.
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[0066] In certain embodiments, the second amino acid sequence is liﬁked
to the C-terminus or the N-terminus of the first amino acid sequence, with or without
being linked by a linker sequence. The exact length and sequence of the linker and
its orientation relative to the linked sequences may vary. The linker may, for
eXample, comprise one or more Gly-Ser. The linker may be at legst 2, at least 10,
as least 20, at least 30, amino acids long and is selected based on propertigs
desired such as solubility, length, steric separation, immogenicity, etc.

2.3 Derivatives of Proteinaceous B7-H3 Aqents
=—=x<Tvos OF Fioteinaceous B7-H3 Aqgents

P

[0067] Derivatives of proteinaceous B7-H3 agents (inciuding soluble forms
of B7-H3, antibodies against B7-H3, and gﬁtfﬁqdies against B7-H3 receptor) can be
made by altering their amino acids Sequences. by substitutions, additions, and/or
deletions/truncations or by introducing chemical modification that result in
functionally equivalent or molecules. It will be understood by one of ordinary skill in
the art that certain amino acids in a sequence of any protein may be substituted for
other aming acids without adversely affecting the activity of the protein.

[0068] Various changes may be made in the amino acid sequences of the
proteinaceous B7-H3 agents of the invention or DNA Sequences encoding therefor
without appreciable loss of their biological activity, function, or utility. The use of
such derivatives is within the scope of the present invention. In a specific
embodiment, the derivative is functionally active, i.e., capable of exhibiting one or
more activities associated with the extracellular domain of the naturally occurring
B7-H3, e.g., as set out in SEQ ID NO:2, SEQ ID NOC:4, or SEQ ID NO:8.,
Substitutes for an amino acid within the sequence may be selected from other
members of the class to which the amino acid belongs (see Table 1 ). Furthermore,
various amino acids are commonly substituted with neutral amino acids, e.g.,
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and
methionine (see, e.g., MacLennan et al. (1998) Acia Physiol. Scand. Suppl.
643:55-67; Sasaki ef al. (1998) Adv. Biophys. 35:1-24),
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TABLE 1

Original Exemplary Typicél r
Residues | Substitutions Substitutions
Ala (A) Val, Ley, lle Val
Arg (R) Lys, GIn, Asn . Lys
Asn (N) Ghn .. . N . I GIn
Asp (D) Glu ' Giu
Cys (C) Ser, Ala Ser

The [GN@ A SF | " Asn

Gly (G) Pro, Na T Ala

His (H) Asn, Gin, Lys, Arg - . Arg
lie (1) Leu, Val, Met, Ala, Phe, Noﬂe;Jcine Leu
Leu (L) Norleucine, lle, Val, Met, Ala, Phe lle

Lys (K) Arg, 1,4-Diamino-butyric Acid, Gin, Asn Arg

. Met (M) Leu, Phe, lle Leu
Phe (F) Leu, Val, lie, Ala, Tyr Leu
Pro (P) Ala Gly
Ser (S) Thr, Ala, Cys Thr
Thr (T) Ser : Ser
Trp (W) Tyr, Phe Tyr
Tyr (Y) Trp, Phe, Thr, Ser Phe
Val (V) lle, Met, Leu, Phe, Ala, Norleucine Leu

[0069] B7-H3 agents may be chemigally coupled, or conjugated, to other
proteins and pharmaceutical agents. Such modifications may be designed to alter
the pharmacokinetics and/or biodistribution of the resultant composition. The

B7-H3-Ig and antibodies of the invention may also be glycosyiated, pegylated, or
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linked to another nonproteinaceous polymer, e.g., polyethylene glycol,
polypropylene glycol, or polyoxyalkylenes, in the manner set forth in U.S. Patent
Nos. 4,640,835; 4,496,689 4,301,144; 4,670,417; 4,791,192; or 4,179,337. The
B7-H3-Ig and antibodies may be chemically modified by covalent conjugation to a
Polyrer to increase their circulating half-ife, for example. Exemplary polymers,
and methods to attach them to peptides, are also shown in U.S. Patent Nos.
4,766,106; 4,179,337; 4,495,285; 'and 4,609,546.

[0070] B7-H3 agents that comprise the Fc portion of an antibody, such as
B7-H3-lg fusions, or antibodies of used in the methods of the invention may further
be modified in the Fc region to minimize the effector function. Such modifications
include changing specific amino acid residues which alter binding to an Fc¢ receptor

(Lund et al. (1991) J. Immun., 147:2657-2662 and Morgan et al.$%1995)

"lmmunology. 86:319-324), or changing the species from which the constant region
is derived. Antibodies and B7-H3-Ig fusions may have mutations in the C;2 region
of the heavy chain that reduce effector function,'i.e., Fc receptor binding and
complement activation. For example, antibodies and B7-H3-Ig fusions may have
mutations such as those described in U.S. Patent Nos. 2,624,821 and 5,648,260.
In the IgG+ or IgG; heavy chain, for example, such mutations may be made at
amino acid residues corresponding to amino acids 234 and 237 in the fuil-length
sequence of IgG, or IgG,. Antibodies and B7-H3-Ig fusions may also have
mutations that stabilize the disulfide bond between the two heavy chains of an
immunoglobulin, such as mutations in the hinge region of IgG,, as disciosed in
Angal et al. (1993) Mol. Immunol., 30:105-108.

[0071]  in certain embodiments, additional fusions of any of B7-H3-lg of the
invention to amino acid sequences derived from other proteins may be constructed
for use in the methods of the invention. Desirable fusion sequences may be
derived from proteins having biological activity different from that of B7-H3, for
example, cytokines, growth and differentiation factors, enzymes, hormones, other
receptor components, etc.

[0072] The B7-H3 agents (proteinaceous and nonproteinaceous) may also
be tagged with a detectable or functional label. Detectable labels include
radiclabels such as "'l or ®*Te, which may be attached using conventional
chemistry. Detectable labels further include enzyme iabels, e.g., horseradish
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peroxidase or alkaline phosphatase and detectable moieties such as biotin or
avidin. '

[0073] Derivatives can be produced by various techniques well known in
the art, including recombinant and synthetic methods (Maniatis (1990) Molecular
Cloning, A Laboratory Manual, 2nd ed., Cold Spring Harbor Laboratory, Cold
Spring Harbor, NY; and Bodansky et al. (1995) The Practice of Peptide Synthesis,
2nd ed., Spring Verlag, Berlin, Germany).

' 2.4 Nucleic Acidé

[0074] The disclosure also provides methods involving therapeutic-and
nontherapeutic uses of nucleic acids or polypeptides encoded by such nucleic
- acids, wherein the riucleotide sequence of such nucleic acid Is chosen from (@)a
nucleotide sequence of SEQ ID.NO:1, SEQ ID NO:3, SEQ ID NO:5, or a portion
thereof; and (b) a nucleic acid that is at east 60, 80, 100, 120, or 140 nucleotides
long and hybridizes to the nucleic acid of (a) under defined conditions, wherein the
nucleic acid encodes an expression product having a'negative costimulatory
activity. _

[0075] In certain embodiments, such a nucleic acid encodes an amino
acid sequence as in SEQ ID NO:15. In an illustrative embodiment, the nucleic acid
comprises a sequence substantially as in SEQ ID NOs:11 or SEQ ID NO:13. In
other embodiments, such a nucleic acid includes a nucleotide sequence that différs
from SEQ ID NO:11 or SEQ ID NO:13 in that it has at least one synonymous
substitution, i.e., the codon having the substitution encodes the same or a
functionally equivalent amino acid residue as in SEQ 1D NO:11 or SEQ ID N0:13-.

[0076] In one embodiment, the defined conditions are low stringency
conditions. In another embodiment, the defined conditions are moderate stringency
conditions. In yet another embodiment, the defined conditions are high stringency
conditions.

[0077} Appropriate hybridization conditions can be easily selected by those
skilled in the art as exemplified in Ausubel et al. (1995), Current Protocols in
Molecular Biclogy, John Wiley & Sons, sections 2, 4, and 6. Additionally, stringent
conditions are described in Sambrook st al. (1989) Molscular Cloning: A
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Laboratory Manual, 2nd ed., Cold Spring Harbor Press, chapters 7, 9, and 11. A
nonlimiting example of defined conditions of low stringency is as follows. Filters
containing DNA are pretreated for 6 h at 40°C in a solution containing 35%
formamide, 5 x SSC, 50 mM Tris-HCI (pH 7.5), 5 mM EDTA, 0.1% PVP, 0.1%
Ficoll, 1% BSA, and 500 #g/ml denatured salmon sperm DNA. Hybridizations are
carried out in the same solution with the following modifications: 0.02% PVP, 0.02%
Ficoll, 0.2% BSA, 100 ug/mi salmon sperm DNA, 10% (wt/vol) dextran sulfate, and
5-20x10° 3%P-labeled probe is used. Filters are incubated in hybridization mixture
for 18-20 h at 40°C and then washed for 1.5 h at 55°C in a solution containing 2 x
SSC, 25 mM Tris-HCI (pH 7.4), 5 mM EDTA, and 0.1% SDS. The wash solution is
replaced with fresh solution and incubated an additional 1.5 h at 60°C. Filters are

. bfotted dry and exposed for autoradiography. Other conditions of low stringency .

well known in the art may be used (e.g., as employed for cross-species
hybridizations). -

[0078] A nonlimiting example of defined conditions of moderate stringency
is as follows. Prehybridization of filters containing DNA is carried out for 7 h to
overnight at 50°C in buffer composed of 5 x SSC, 50 mM Tris-HCI (PH 7.5), 1 mM
EDTA, 0_.02% PVP, 0.02% Ficoli, 0.02% BSA, and 500 yg/ml denatured salmon
sperm DNA. Filters are hybridized for 18-36 h at 50°C in the prehybridization
mixture containing 100 #g/mi denatured salmon sperm DNA and 5-20x10° cpm of
*2p_labeled Probe. Washing of filters is done at 37°C for 1 h in a solution containing
2xS8SC,0.01% PVP, 0.01% Ficoll, and 0.01% BSA. This is followed by a wash in
0.1 x 8SC at 50°C for 45 minutes. Other conditions of moderate stringency well
known in the art may be used.

[0079] A nonlimiting example of defined conditions of high stringency is as
follows. Prehybridization of filters containing DNA is carried out for 8 h to overnight
at 65°C in buffer composed of 6 x SSC, 50 mM Tris-HCI (pH 7.5), 1 mM EDTA,
0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 yg/ml denatured salmon sperm
DNA. Filters are hybridized for 48 h at 65°C in the prehybridization mixture
containing 100 xg/ml denatured salmon sperm DNA and 5-20x10° cpm of
*2P.labeled probe. Washing of filters is done at 37°C for 1 h in a solution containing
2 X 88C, 0.01% PVP, 0.01% Ficoll, and 0.01% BSA. This is followed by a wash in
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0.1 x SSC at 50°C for 45 minutes. Other conditions of high stringency well known
in the art may be used.

[0080] B7-H3 agents may be obtained, isolated, and/or purified from their
natural environment, in substantially pure or homogeneous form, or in the case of
nucleic acid, free or substantially free of nucleic acid or genes origin other than the
Sequence encoding a polypeptide with the required function. Systems for cloning
and expression of a polypeptide in a variety of different host cells are well known.
Suitable host cells include bacteria, mammalian cells, and yeast and baculovirus
systems. Mammalian cell lines available in the art for expression of a h_a_terologous
cells, NSO mouse melanoma cells and many others. A common bacterial host is E.
coli. For other cells suitable-for producing, e.g., B7-H3-lg, see Gene Expression o
Systems, eds. Fernandez et al., Academic Press, 1999.

[0081] Suitable vectors can be chosen or constructed, containing
appropriate regulatory sequences, including profﬁoter sequences, terminator
Sequences, polyadenylation sequences, enhancer sequences, marker genea and
other sequences as appropriate. Vectors may be plasmids or viral, e.g., phage, or
phagemid, as appropriate. For further details see, e.g., Molecular Cioning: A
Laboratory Manual, Sambrook et al. » 2nd ed., Coid Spring Harbor Laboratory
Press, 1989. Many known techniques and protacols for manlpuﬂatlon of nucleic
acid, for exampile, in preparation of nucleic acid constructs, mutagenesis,
Sequencing, introduction of DNA into cells and gene expression, and analysis of
proteins, are described in detail in Current Protocols in Molecular Biology, eds.
Ausubel et al., 2nd ed., John Wiley & Sons, 1992.

{0082] A nucleic acid can be fused to other sequences encoding additional
polypeptide sequences, for example, sequences that function as a marker or
reporter. Examples of marker or reporter genes include B-lactamase,
chloramphenicol acetyltransferase (CAT), adenosine deaminase (ADA),
aminoglycoside phosphotransferase (responsible for neomycin {G418) resistance),
dihydrofolate reductase (DHFR), hygromycin-B-phosphotransferase (HPH),
thymidine kinase (TK), lacZ (encoding p-galactosidase), xanthine guanine
phospheribosvliransferase (XGPRT), and many others known in the arl.
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[0083] The methods of the invention also encompass the use of short -
interfering RNAs (siRNA) and antisense oligonucleotides to reduce the expression
of B7-H3 in order to enhance immune response. siRNA may be produced using
standard techniques as described in Hannon (2002) Nature, 418:244-251 :
MchManus et al. (2002) Nat, Reviews, 3:737-747; Heasman (2002) Dev. Biol.,
243:209-214; Stein (2001) J. Clin. Invest., 108:641-644; and Zamore (2001) Nat.
Struct. Biol., 8(9):746-750. Antisénse nucleic acids may be produced using

. ..-Standard techniques as described in Antisense Drug Technology: Principles, - - -

Strategies, and Applications, 1st ed., ed. Crooke, Marcel Dekker, 2001. N

3. Methods of Use

3.1 Methods of Modulating Immune Reponses

[0084] The disclosed B7-H3 agents can act as either agonists or
antagonists of naturally expressed B7-H3, deperiding on the method of their use.
The B7-H3 agents can be used to prevent, diagnose, or treat medical disorders in
mammals {(such as in humans). In vitro application of B7-H3 agents can be useful,
for example, in production of activated lymphocytes for use in either studies on
Immune cell function or, for example, or for testing the biological activity of other
B7-H3 agents. Such methods are detailed in the Examples.

[0085] In one aspect, the present invention relates to the use of B7-H3 and
agonists and antagonists thereof in modulation of immune responses. The
methods of the invention involve contacting a lymphocyte, e.g., T or B cell, with a
B7-H3 agent in order to modulate (i.e., costimulate or inhibit) lymphocyte activation.
In particular, the presently disclosed B7-H3 agents modulate lymphocyte activation
as measured by one or more of the following: (a) lymphocyte proliferation; (b)
cytokine secretion (e.g., interleukin (IL)-10, tumor necrosis factor (TNF)-a,
interferon (IFN)-y, and granulocyte-macrophage—colony stimulating factor
(GM-CSF)). The methods can be performed in vitQ,jp.xiveror ex vivo,

[0086] The contacting step can occur before, during, or after activation of
the lymphocyte. T cell activation can be effected, for example, by exposing the T
cell to an antibody that binds to the TcR ar one of the polypeptides of the CD3
complex that is physically associated with the TCR (e.g., using an anti-CD3
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antibody; U.S. Patent Nos. 6,405,696 and-5,316,763). Altematively, the T cell can
be exposed to either an alloantigen (e.g., a MHC alloantigen) on, for example, an
antigen presenting cell (APC) (e.g., a dendritic cell, a macrophage, a monocyte, or
a B cell) or an antigenic peptide produced by processing of a protein antigen by any
of the above APC and presented to the T cell by MHC moleculse on the surface of
the APC. The T cell can be a CD4" T cell or a GD8* T cell. The B7-H3 agent can
be added to the solution containing the cells, or it can be expressed on the surface
of an APC, e.g., an APC presenting an alloantigen or an antigen peptide bound to
an MHC molecule. " _'

[0087] Furthermore, B7-H3 agents can be used to treat a subject.-at risk of
or susceptible to a disorder or having a disorder associated with aberrant B7-H3
expressmn or function. Thus, in certain embodiments, the methods of the |nv.ention
comprise identifying a subject in need of mhnbltmg lymphocyte activatiorr, and
administering a B7-H3 agonist to the subject.- ‘In other embodiments, the methods
comprise identifying a subject in need of enhanc;fng lymphocyte activation, and
administering a B7-H3 antagonist to the subject.

[0088] When diminished immuneé response is desirable, B7-H3 agents may

"be used as agonists of B7-H3 in order to enhance the B7-H3-associated
attenuation of the immune response. For example, B7-H3 agents can be used in
methods of the invention for induction of tolerance to a specific antigen (e.g., a
therapeutic protein). In one embodiment, tolerance is induced against a specific
antigen by co-administration of antigen and a B7-H3 agent. For example, patients
that received Factor ViIt or Factor 1X frequently generate antibodies to this proteln
therefore co-administration of a B7-H3 agonist (e.g., B7-H3-lg and nucleic acids
encoding B7-H3 or its functional fragments) in combination with recombinant Factor
Vil or Factor IX is expected to result in the downregulation of immune responses to
this clotting factor. Additionally, a reduction in the level of immune response may
be desirable, for example, in certain types of allergy or allergic reactions,
autoimmune diseases (e.g., rheumatoid arthritis, psoriasis, type | diabetes meliitys,
multiple sclerosis, inflammatory bowel disease, Crohn's disease, and svstemic
lupus erythematosis), tissue, skin and organ transplant rejection. and
graft-versus-host disease (GVHD).
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[0089]  In certain embodiments, to achieve an agonistic effect,
co-presentation, or coupling, (i.e., physical proximity) between positive (i.e.,
mediated by an.antigen receptor, e.g., TcR or BcR) and negative (i.e., B7-H3)
signals may be necessary. This may be achieved by immobilizing a B7-H3 agent
On a support matrix which also carries a primary stimulatory molecule (e.g.,
andi-CD3 antibody). In such cases, the preferred distance is less than or
comparable to the size of a naturally occurring antigen-presenting cell, i.e., less
than 100 pm; more preferably, less than 50 pm; and most preferably, less than 20
Km. Alternatively, a B7-H3 agent can be coupled with a primary stimulatory
molecule, e g., by cross-linking via antibodies. .

{0090] Insome embodiments. the positive (activating) and the negative
(inhibiting) signals are provided by a ligand of antibodies immobilized on solid |
Support matrix, or a carrier. In various embodiments, the solid support matrix may o
be composed of polymer such as activated agarose, dextran, cellulose, .
polyvinylidene fluoride (PVDF). Alternatively, the solid support matrix may be
based on silica or plastic polymers, e.g., as nylon, dacron, polystyrene,
polyacrylates, polyvinyls, teflons, etc.

[0081] The matrix can be implanted info the spleen of a patient.
Alternatively, the matrix may be used for the ex vivo incubation of T cells obtained
from a patient, which are then separated and implanted back into the patient. The
matrix may.also be made from a biodegradable material such polyglycolic acid,
polyhydroxyalkanoate, collagen, or gelatin so that they can be injected into the
patient's peritoneal cavity, and dissolve after some time following the injection. The
carrier can be shaped to mimic a cell {e.g., bead or microsphere). '

[0092]  Under certain circumstances, it may be desirable to elicit or
enhance a patient's immune response in order to treat an immune disorder or
cancer. The disorders being treated or prevented by the disclosed methods include
but are not limited to infections with microbes (e.g., bacteria), viruses (e.g.,
systemic viral infections such as influenza, skin diseases such as herpes or
shingles, and HIV), or parasites; and cancer (e.g., melanoma and prostate
cancers).

[0023] Insuch circumstances, B7-H3 agents may be used to inhibit or
reduce the downregulatory activity associated with B7-H3. In particular, B7-H3
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antagonists (e.g., anti-B7-H3 antibody, antibody against a B7-H3 receptor, siRNA,
and antisense nucleic acids to B7-H3) can be used for stimulation of T cell
activation. In various embodiments, antibodies against B7-H3 or against & B7-H3
receptor inhibit binding of B7-H3 to cells expressing such a receptor with an iCsp Of
less than 10 nM, and more preferably less than 5 nM, and most preferably less than
1 nM. ICso can be measured using standard techniques known in the art.

[0094] The compositions of the present invention are administered in
therapeutically effective amounts. Generally, a therapeutically effective amount
may vary with the subject's age, condition, and sex, as well as the severity of the
medical condition of the subject. A therapeutically effective amount of
proteinaceous B7-H3 agents ranges from 0.001 to 30 mg/kg, preferably from 0.01
to 25 mg/kg, from 0.1 to 20 mg/kg, or from 1 to 10 mg/kg body weight. The dosage
may be adjusted, as hecessary, to suit observed effects of the treatment. The
antibodies and soluble forms of B7-H3 may givén as a bolus dose. Continuous
infusion may also be used after the bolus dose. The appropriate dose and regimen
is chosen based on clinical indications by a treating physician.

[0085) Immune cells (e.g., activated T cells) can also be isolated from a
patient and incubated ex vivo with a B7-H3 agent. For examb!e, peripheral blood
monénuclear cells (PBMC) can be withdrawn from a subject or a suitable donor and
exposed ex vivo to an activating stimulus (see above) and a B7-H3 agent (whether
in soluble form or attached to a sold support). The PBMC containing activated T
cells are then introduced into the same or a different subject. Alternatively, isolated
cells can be transfected with a nucleic acid and such transfected cell may then
reintroduced into the subject. While such cells would preferably be hemopoietic -
cells (e.g., bone marrow cells, macrophages, monocytes, dendritic cells, T cells, or
B cells) they could also be of another cell type inciuding, without limitation,
fibroblasts, epithelial cells, endothelial cells, keratinocytes. The use of hemopoietic
cells may be advantageous in that such cells would be expected to home to,
among others, lymphoid tissue (e.g., lymph nodes or spleen). In addition, if APC
are used. the APC expressing the exogenous B7-H3 can be the same APC that
presents an alloantigen or antigenic peptide to the relevant T cell. The B7-H3
agents can be secreted by the APC or expressed on its surface. Prior to retumning
the recombinant APC to the subject, they can optionally be exposed to sources of
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antigens or antigenic peptides of interest, e.g., those of tumors, infectious
microorganisms, or autoantigens.
[0096] In'some embodiments, B7-H3 agents are used to treat or prevent

immune disorders Susceptible to treatment with compositions of the invention which
include but are not limited to immunologic disorders (2.9., rheumatoid arthritis (RA),
psoriasis, multiple sclerosis (MS), inflammatory bowsl disease (IBD), Crohn's
disease, systemic lupus erythematosis (SLE), type | diabetes, transplant rejection,
graft-versus-host disease (GVHD), hyperproliferative immune disorders, etc.),
cancers, immunosuppressive disorders, and various infectious diseases._ In
pa'rticular. the disclosure provides methods that involve compositions compﬁsing
B7-H3 derivatives such as soluble forms of B7-H3 or antibodies against B7-H3 or

. against its receptor.

3.2 Screening Methods

[0097] B7-H3 agents can also be used in screening methods to identify
therapeutic agents. A compound to be tested can be, for example, an anti-B7-H3
antibody, an antibody against a B7-H3 receptor, or a small organic molecule. In
such a screening assay, a first binding mixture is formed by combining B7-H3-Ig
and a cell expressing a B7-H3 receptor (e.g., an activated T cell); and the amount
of binding between the two in the first binding mixture (Mo) is measured. A second
binding mixture is also formed by combining B7-H3-Ig, a cell expressing a B7-H3
receptor, and an agent to be tested, and the amount of binding in the second
binding mixture (My) is measured. ,

[0098] The amounts of binding in the first and second binding mixtures are
then compared, for example, by calculating the M1/My ratio. The tested compound
is considered to be Capable of modulating a B7-H3-associated downregulation of
immune responses if a decrease in binding in the second binding mixture as
compared to the first binding mixture is observed. The formulation and optimization
of binding mixtures is within the level of skill in the art, such binding mixtures may
also contain buffers and salts necessary to enhance or to optimize binding, and
additional control assays may be included in the screening assay of the invention.
Compounds found fo reduce the BY-H3 binding by at least 10% (i.e., i1/Mo<0.9),
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preferably greater than 30% may thus be identified and then, if desired, secondarily
screened for the capacity to ameliorate a disorder in other assays or animal models
as described below. The strength of the binding can be measured using, for
example, an enzyme-linked immunoadsorption assay (ELISA), radio-immunoassay
(RIA), surface plasmon resonance-based technology (e.g., Biacore), all of which
are techniques well known in the art.

[0100] The tested compound may then be further tested in vifro as
described in the Examples or in an animal model (see, generally, Inmunologic
Defects in Laboratory Animals, eds. Gershwin et al., Plenum Press, 1981), for
example, such as the following: the SWR X NZB (SNF1) mouse mode! {Uner et al.
(1998) J. Autoimmune. Dis., 11(3): 233-240), the KRN mouse (K/BxN) model (Ji et
al. (1999) Immunol. Rev. ,169: 139); NZB X NZW _(B/W) mice, aquel,\for SLE
(Riemekasten et al. (2001) Arthritis Rheum. . 44(10): 2435-2445); experimental
autoimmune encephalitis (EAE) in mouse, a model for multiple sclerosis (Tuohy et
al. (1988) J. Immunol., 141:1126-1130, Sobe] et al. (1984) J. Immunol.
132:2393-2401, and Traugott (1989) Cell immunol., 119:1 14-129); the NOD mouse
model of diabetes (Baxter et al. (1 991) Autoimmunity, 9(1):61-67), etc.).

[0101] Preliminary doses as, for example, determined according to animal
tests, and the scaling of dosages for human administration is performed according
to art-accepted practices. Toxicity and therapeutic efficacy can be determined by
standard pharmaceutical procedures in cell cultures or experimental animals, e.g.,
for determining the LDsq (the dose lethal to 50% of the population) and the EDsgy
(the dose therapeutically effective in 50% of the population). The dose ratio
between toxic and therapeutic effects is the therapeutic index and it can be
expressed as the ratio LDso/EDsp. Compositions that exhibit large therapeutic
indices are preferable.

[0102] The therapeutically effective dose can be estimated initially from cell
culture assays. A dose may be formulated in animal models to achieve a
circulating plasma concentration range that includes the IC5 (i.e., the concentration
of the therapeutic which achieves a half-maximal inhibition of symptoms) as
determined in cell culture assays or animal models. Levels in plasma may be
measured, for example, by high performance liquid chromatography or ELISA. The

effects of any particular dosage can be monitored by a suitable bioassay.
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Examples of dosages are: 0.1 x 1Csq, 0.5 x|
ICsp, and 100 x ICqg.

[0103] The data obtained from the cell culture assays or animal studies can

—

PCT/US2004/011767 33

Cso, 1 X 1Csp, 5 X ICsp, 10 X ICs0, 50 x

be used in formulating a range of dosage for use in humans. Therapeutically
effective dosages achisved in one animal madel can be converted for use in
another animal, including humans, using conversion factors known in the art (see,
e.g., Freireich et al. (1966) Cancer Chemother. Reports, 50(4):219-244 and Table 2
for Equivalent Surface Area Dosage Factors).

TABLE 2
To: Mouse Rat | Monkey| Dog Human
(20g) | (1504g) | (3.5 k?) (8kg) | (60 kg)

From: o
Mouse 1 172 74 | e 712
Rat 2 1 112 1/4 17
Monkey 4 2 1 3/5 1/3
Dog 6 4 3/5 1 112
Human 12 7 3 2 1

4. Pharmaceutical Compositions, Methods of Administration, and Dosage

[0104] The disclosure provides pharmaceutical compositions comprising '
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B7-H3 agents. Such compositions may be suitable for pharmaceutical use and
administration to patients. The compositions typically comprise one or more
antibodies of the present invention and a bharmaceutically acceptable excipient.
The phrase "pharmaceutically acceptable excipient” includes any and all solvents,
dispersion media, coatings, antibacterial agents and antifungal agents, isotonic
agents, and absorption delaying agents, and the like, that are compatible with
pharmaceutical administration. The use of such media and agents for
pharmaceutically active substances is wall known in the art. The compositions may
also contain other active compounds providing supplemental, additional, or
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enhanced therapeutic functions. The pharmaceutical compositions may also be
included in a container, pack, or dispenser together with instructions for
administration,

[0105] A pharmaceutical composition of the invention is formulated to be
compatible with its intended route of administration. Methods to accomplish the
administration are known to those of ordinary skill in the art. The administration

may, for example, be intravenous' intraperitoneal, inframuscular, intracavity,
subcutaneous.or transdermal. It may also be possible to obtain compos:tlons which
may be topically or orally administered, or which may be capable of transmission
across mucous membranes.

[0106] Solutions or suspensions used for intradermal or subcutaneous
application typically include one or more of the followmg components: a sterite -
diluent such as water for mjectron saline solution, fixed oils, polyethylene glycols
glycerin, propylene glycol, or other synthetic solvents antibacterial agents such as
benzyl alcohol or methyt parabens; antioxidants such as ascorbic acid or sodium
bisulfite; chelating agents such as ethylenediaminetetraacetic acid: buffers such as
acetates, citrates or phosphates: and agents for the adjustment of tonicity such as
sodium chloride or dextrose. The PH can be adjusted with acids or bases, such as
hydrochloric acid or sodium hydroxide. Such preparations may be enclosed in
ampoules, disposable syringes or multiple dose vials made of glass or plastic.

[0107] Pharmaceutical compositions suitable for injection include sterile
agueous solutions or dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersion. For intravenous
administration, suitable carriers include physiological saline, bacteriostatic water or
phosphate buffered saline (PBS). In all cases, the composition must be sterile and
should be fluid to the extent that easy syringability exists. It should be stable under
the conditions of manufacture and storage and must be preserved against the
contaminating action of microorganisms such as bacteria and fungi. Prevention of
the action of microorganisms can be achieved by various antibacterial and
antifungal agents, for example, parabens, chlorobutanal, phencl, ascorbic acid,
thimerosal, and the like. In many cases, it will be preferable to include isotonic
agents, for example, sugars, palyalcehels such as mannifol, sorbitol, and sodium
chloride in the composition. The carrier can be a solvent or dispersion medium
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Containing, for example, water, ethanol, polyol (for example, glycerol, propylene
glycol, and liquid polyetheylene glycol, and the like), and suitable mixtures thereof.
The proper fluidity can be maintained, for example, by the use of a coating such as
lecithin, by the maintenance of the required particle size in the case of dispersion
andjor by the use of surfactants. Prolonged absorption of the injectable
compositions can be brought about by including in the composition an agent which
delays absorption, for example, aluminum monostearate, and gelatin.

[0108] Oral compositions generally include an inert diluent or an edible
carrier. They can be enclosed in gelatin capsules or compressed into tablets. For
oral administration, the antibodies can be combined with excipients and ﬁs_ed in the
form of tablets, froches, or capsules. Pharmaceutically compatible binding agents,
and/or adjuvant materials can be included as part of the composition. The tablets,
pills, capsules, troches, and the like can contain any of the foliowing ingredients, or
compounds of a similar nature; a binder such as microcrystaffine cellulose, gum
tragacanth or gelatin; an excipient such as starch or lactose, a disintegrating agent
such as alginic acid, Primogel, or corn starch; a Jubricant such as magnesium
stearate or Sterotes; a glidant such as colloidal silicon dioxide; a sweetening agent
such as sucrose or saccharin: or a flavoring agent such as peppermint, methyl
salicylate, or orange flavoring.

[0109] Systemic administration can also be by transmucosal or transdermal
means. For transmucosal or transdermal administration, penetrants appropriate to
the barrier to be permeated are used in the formulation. Such penetrants are
generally known in the art, and include, for example, detergents, bile salts, and
 fusidic acid derivatives. Transmucosal administration may be accomplished, for
example, through the use of lozenges, nasal sprays, inhalers, or suppositories. For
example, in case of antibodies and lg fusion proteins that comprise the Fc portion,
compositions may be capable of transmission across mucous membranes in
intestine, mouth, or lungs (e.g., via the FcRn receptor-mediated pathway as
described in U.S. Patent No. 6,030,613). For transdermal administration, the active
compounds may be formulated into ointments, salves, gels, or creams as dgenerally
known in the art. For administration by inhalation, the antibodies may be delivered
in the form of an aerosol spray from pressured container or dispenser, which

contains a suitable propeliant, e.g., a gas such as carbon dioxide, or a nebulizer.
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[0110] In certain embodiments, the presently disclosed B7-H3 agents are
prepared with carriers that will protect the compound against rapid elimination from
the body, such as a controlled release formulation, including implants and
microencapsulated delivery systems. Biodegradable, biocompatible polymers can
be used, such as ethylene vinyl acetate, polyanhydrides, polvalycalic acid,
collagen, polyorthoesters, and polylactic acid. Methods for preparation of such
formulations will be apparent to those skilled in the art. Liposomal suspensions
containing the presently disclosed antibodies can also be used as pharmaceutically .
acceptable carriers. These cah be prepared according to methods known to those
skilled in the art, for example, as described in U.S. Patent No. 4,522.81_1'.

[0111] It may be advantageous to formulate oral or parenteral compositions
in a dosage unit form for ease of administration and uniformity of dosage. The term
“dosage unit form” as used herein lli'uefers to physically discrete units suited as
unitary dosages for the subject to be treated;-ehqh unit containing a predetermined
quantity of active compound calculated to prodube the desired therapeutic effect in
association with the required pharmaceutical carrier.

[0112] Toxicity and therapeutic efficacy of the composition of the invention
can be determined by standard pharmaceutical procedures in cell cultures or
experimental animals, e.g., for determining the LDsp (the dose lethal to 50% of the
population) and the EDs (the dose therapeutically effective in 50% of the
population). The dose ratio between toxic and therapeutic effects is the therapeutic
index and it can be expressed as the ratio LDsy/EDsq. Compositions that exhibit
large therapeutic indices are preferred.

[0113] For any composition used in the.present invention, the
therapeutically effective dose can be estimated initially from cell culture assays.
Examples of suitable bioassays include DNA replication assays, cytokine release
assays, transcription-based assays, binding assays, creatine kinase assays,
assays based on the differentiation of pre-adipocytes, assays based on glucose
uptake in adipocytes, immunological assays other assays as, for example,
described in the Examples. The data obtained from the cell culture assays and
animal studies can be used in formulating a range of dosage for use in humans. A
dose may he formulated in animal models to achieva a circulating plasma

concentration range that includes the ICs (i.e., the concentration of the therapeutic

32



WO 2004/093894 PCT/US2004/011767 :5Qr

that achieves a half-maximal inhibition of symptoms). Circulating levels in plasma
may be measured, for example, by high performanée liquid chromatography. The
effects of any particular dosage can be monitored by a suitable bioassay. The
dosage lies preferably within a range of circulating concentratibns with little or no _
toxlcity. The dosage may vary depending upon the dosage form employed and the
route of administration utilized.

[0114)} The following Examples do not in any way limit the scope of the
invention. One of ordinary skill in the art will recognize the numerous modifications
and variations that may be performed without altering the spirit or scope of the
present invention. Such modifications and variations are encompassed within the
Scope of the invention. The entire contents of all references, patents, and
pubiished patent applications cited throughout this application are herein
incorporated by reference.

EXAMPLES .

Example 1: Isolation of genomic DNA for B7-H3

[0115] B7-H3 RT-PCR was performed using oligonucleotides
corresponding to the regions containing the initiation methionine and termination
codons 6f human B7-H3 (Genbank accession No. AF302102) using the following
PCR conditions.

[0116] PCR enzymes used in this study include KOD Hot Start (Novagen,
Madison, Wi), Advantage™ 2 (Clontech, Paio Alto, CA), and Platinum Taqg
(fnvitrogen, Carlsbad, CA) enzymes according to manufacturer's protocols. When _
nNeécessary, reaction conditions were supplemented to a final concentration of 1 M
Betaine and 3% DMSO for robust amplification. Primers PW?264 (SEQ ID NO:23)
with imbedded attB1/Kozak and PW2865 (SEQ ID NO:24) with imbedded attB2
sites, were used to amplify human B7-H3 coding sequences from first strand cDNA
of spleen, ymph node, heart, liver, pancreas, and placenta as templates
(Clontech). Human B7-H3 VCVC coding region sequences were obtained
corrésponding to sequences represented in existing database entries (Celera
Human and Mouse Genomic Assemblies, Celera Genomics, Rockville, MD):

AX3STIB0, AX097550, AX0ATOT2, AX09TS56, and AX| 36383 among others.
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Human B7-H3 VC form was constructed by deletion of human B7-H3 VCVC C4-V,
domains, matching the coding sequence of NM_025240. PW270 (SEQ ID NO:26)
and PW271 (SEQ ID NO:27) were used to amplify mouse B7-H3 sequences from
mouse embryo first strand cDNA. PCR products with a size of 951 bp were
subcloned, clearly revealing the correct splicing of the 7 predicted hona fids exons
with a 100% accuracy, without inclusion of any pseudo-exons sequences in any
analyzed cione. Mouse B7-H3 coding sequences corresponded to existing
database entries BC019436, AX370312, and NM_133983. Primers PW284 (SEQ
ID NO:29) and PW267 (SEQ ID NO:25) were used to semi-quantitatively assess
the relative contribution of human B7-H3 VC (690 bp) and VCVC (1344 bp)
transcripts in cDNA panels (Clontech). Southern blots were performed by alkaline
transfer of DNA onto Zetaprobe™ GT membrane (BioRad, Hercules, CA) and
hybridized using P end-labeled PW278 (SEQ ID NO:28) as detection
oligonucleotide (Ling et al. (2001) J. Immunol.; 166:7300-7308).

{0117] Monkey and hamster genomic DNAs were isolated from COS and
CHO cell lines (Ling et al. (1999) Genomics 60:341-355). Genomic PCR was
performed using PW358 (SEQ ID NO:30) and PW359 (SEQ ID NO:31) as primers
based on nuclectides conserved between human and mouse B7-H3 sequences
(amino acids 60-66, 216-221, and 278-284, 434-439 of SEQ ID NO:6).
Amplification reactions were performed in duplicate and multiple subcloned
products were analyzed by sequencing. Orientation of V-intron-C domains within
monkey genomic DNA was determined by PCR using PW381 (SEQ ID NO: 33) and
PW384 (SEQ ID NO:34), and within hamster genomic DNA using PW358 (SEQ ID
NQ:30) and PW378 (SEQ ID NO: 32).

(0118] DNA analysis was performed as follows. An aliquot (0.25-0.5 ug) of
plasmid DNA was combined with 1 M of 5 uM primer and 3 u! of 2 fold diluted ABI
PRISM™* BigDye™ Terminator Cycle Sequencing Ready Reaction Kit mix (Version
3.0). The volumes were adjusted to 10 ut with 10 mM Tris-HCi (pH 8.0), and
amplification reactions were performed on PTC-225 cycler (MJ Research, Waltham,
MA) for 25 cycles (96°C for 10 seconds, 50°C for & seconds and 60°C for 4
minutes). 10 4l of water was added to the reactions and the excess dye was
removed by gel filtration on a 26-well Millipore filter plate with G-50 beads. The
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samples were heat-denatured for 2 min at 90-95°C and electrophorezed on
ABI3100 Genetic Analyzer (Applied Biosystems, Foster City, CA) under conditions
recommended by the manufacturer, Manual sequence editing was performed
using Sequencher™ 4.1 (Gene Codes, Ann Arbor, MI).

[0118] Sequence determination of the major amplification product resulted
in a 1605 bp sequence distinct from B7-H3 and consistent with other EST and
patent database entries. Whereas B7-H3 contained single V and C domain (B7-H3
VC form), the variant clones contained a duplicated V and C domains (B7-H3
VCVC form). To determine whether these clones were gene products independent
from B7-H3, the genomic organization of the VCVC clones was analyzed. by human
genomic database query (Celera Genomics). The resulting match corresporded to
one chromosome 15 genomic axis GA _X2HTBLASSTP-04, suggesting a smole >
genetic origin of both B7-H3 VC and B7-H3 VCVC variants. FIG, 1B depicts
genomic organization of human and mouse B?--‘-I;Ije: gene loci. Assemblies are
based on selected portions of Celera human geﬁomic axis GA_x2HTBL4SSTP and
Celera mouse genomic axis GA_x5J8B7W7NMS. Bars denote relative locations of
Alu and SVA complex repeats, simple repeats, transcript exon structure, and
domain name. The genomic organization of B7-H3 VCVC revealed 9 exons
encoding leader domain, V, domain, C; domain, V, domain, C> domain,
fransmembrane domain and three cytoplasmic domains. Approximately 13.5 kb of
genomic sequence separated initiation methionine on excn 1 from termination
codon on exon 9 of the human B7-H3 locus. Exon delineation of human B7-H3 VC
to the B7-H3 locus revealed alternative splicing from exon 2 (V) to exon 5 (Ca),
resulting in the deletion of the Ciand V, domains from this gene product.

[0120] Sequence analysis, alignments, and phylogenetic guide tree
generation were performed using the Ahgn module (Clustal W) of Vector NTI™
version 7.1 (Informax Ing, North Bethesda, MD). Sequence alignment and
phylogram analysis of primate sequences revealed a greater degree of sequence
similarity between intraspecies V-intron-C DNA sequences than interspecies
V-intron-C DNA sequences, i. e., human V-intron-C, is more similar to human
Va-intron-C; than monkey V-intron-C. Indeed, 100% identity was observed between
the mankey C domain sequences analyzad. Intraspecies clustering is further
supported by alignment of the non-coding intra-VC intron sequence where higher
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sequence conservation is observed than the duplicated V exons (97% vs. 94%).
Although conserved nucleotides were found in intron sequences of all four species,
no conserved nucleotide pairs were found to be shared exclusively between rodent
and primate species, (data not shown) arguing against a common “pre-duplicated”
primate VCVC molecule ancestral to both primates and rodents. Sequences
flanking human B7-H3 V-intron-C domains revealed no such sequence
conservation, suggesting the duplication in primates is very recent or the V-intron-C
region is extremely protected from mutation. Thus, these data strongly support a
modei of multiple independent emergence of tandem VC repeats within human and
monkey species.

Example 2: Relative transcript contribution between B7-H3 splice variants

[0121] RT-PCR was performed on various human tissue samples followed
by hybridization with radiolabeled oligonucieotide probes (FIG. 2A). Two
unambiguous bands were detected with one migrating with a relative mobility
corresponding to 1344 bp, consistent with the predicted size of the B7-H3 VCVC
amplification product. A minor band was also detected corresponding to 690 bp,
consistent with the predicted size of a VC amplification praduct. RT-PCR of three
cDNA panels revealed this pattern in every tissue examined, except for
leukocyte/PBL, where no amplification products were detected. Phosphoimage
quantitation of hybridized regions indicated a ratio between 12.7:1 (brain) and
92.1:1 (kidney). In no case was the hybridization signal to the smaller B7-H3 VC
product found to be greater than those seen for the B7-H3 VCVC product. Given
that the amplification reactions favor smaller amplification products, the relative
abundance of larger B7-H3 VCVC products over that of the smaller B7-H3 VC
products suggest that B7-H3 VCVC is the dominant transcript species of naturally
expressed human B7-H3 gene product in human tissues. The rarity of the B7-H3
VC form is consistent with the observed single 4.1 kb B7-H3 band in previously
reported Northern blots, most probably representing the predominant B7-H3 VCVC
praduct (Chapoval et al. (2001) Nat. immunol., 2:260-274). In comparison,
FCR-Southern blots of mouse B7-H3 show expression in all tissues examined with

a dominant band at approximately 4 kb, consistent with the predicted 951 bp
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amplified product (FIG. 2B). Other B7-H3 hybridization signals were also detected
in mouse embryo, heart and skeletal muscle tissues. Unlike primates, rodent
sequences have only the singte VC form, due to codon degeneration of putative C;
and V, exons.

[0122] As demonstrated below, hoth human B7-H3 VC and VCVC forms
have similar biological activity in vitro, suggesting that the tandemly duplicated
exens are functionally equivalent in cell based assays. Such functional redundancy
may explain the tolerance of C4-V; exon loss without an adverse effectin .
physiology. '

Example 3: Comparative genomic analysis of mouse and human B7-H3

[0123]) Given that the .segm't-:f:higlr duplication of VC domains appears to be
unique to B7-H3 amongst the BT-f'aif;’iily of proteins, we next examined whether the
sequence of B7-H3 was distinct from those of-other costimulatory ligands based on
codon base substitution. One method of determlnlng the rates of molecular
evolution is by the measurement of predicted mutation rates between synonymous
and nonsynonymous sites within codons. Additional rodent versus primate
Sequence comparisons were performed for the V and C exons of other known
ligands: B7-1, B7-2, GL50, PD-L1, and PD-L2. These ligands share structural
similarities in which V and C domains reside in the extracellular portion of each
molecule. The presence of shared structural motifs between these disparate
molecules have propagated the notion that these molecules were derived from an
ancestral sequence bearing V and C sequences. To determine the relative rates of
divergence of V and C domains between mouse and humans, relative frequencnes '
of nucleotide substitutions in Synonymous and honsynonymous codons were
determined. Calculation of Synonymous and nonsynonymous mutation frequencies
were performed using Wisconsin Package GCG 10.0 Diverge module (GCG,
Madison, W1). For B7-H3 alignments, exons corresponding to human V, and C,
domains were aligned with mouse V and C domains. Of all the V and C domains
examined, the ratio of synonymous substitutions vs. nonsynenymous mutations
was less than 1 except for the V domain of B7-H3. The B7-H3 molecule had the

lowast levels of synonymous mutations (d=0.129 substitutions per site) of all V
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domains while simultaneously also had the lowest levels of honsynonymous
mutations (d,=0.026 substitutions per site) of all C domains. As a result, the B7-H3
molecule is distinct among costimulatory ligands in having the highest dy:dg ratio in
the V domain while concurrently having the lowest dy:dg ratio in the C domain. The
cross-domain divergencs comparison between human V, and mouse V domain
revealed a d;=0.433 and d\=0.037, while human C, and mouse C domains
revealed a dg=0.393 and dN¥0.034. The lower synonymous mutation rate sgen
between human Vv, ar'xd mouse V than human V, and mouse V implies that human
V, and mouse V domains are orthologous. Assurming a linear mechanism of
sequence evolution, dichotomy of nucleotide substitution rates between adjacent
exons of the same molecule indicates that different selection processes occur
between the V domains and C domains of B7-H3.

[0124] Based on mathematical models of molecular evolution, cases where
synonymous substitution rates are greater than nonsynonymous substitution rates
for a particular coding sequence reflects purifying selection. Purifying selection
occurs when physiological constraints limits the levels of amino acid variation within

the gene product. Purifying selection is evident in all B7-family V and C domains
examined with the exception of the B7-H3 V, domain. For B7-H3 V.. d, is less than

half that of B7-2 V and approximately one eighth that of PD-L1 V. Although B7-H3
V1 dN is low, it still exceeds that of B7-H3 V dg for dN:dS ratio of 1.18. Cases in

which d:d, ratio is greater than 1 are unusual, and have been attributed to

sequences undergoing positive selection for rapidly evolving function. It is also -
notable that the B7-H3 Co exon exhibits a d,d, ratio of 0.063, the lowest of all
exons examined, and is from one-fifth to one-fifteenth the levels seen for other C
domains examined. Therefore, exons comprising B7-H3 were/are currently being
actively maintained in a manner disparate to other costimulatory ligands.

Example 4: B7-H3 VC and VCVC downregulate T cell activation

[0125] Based on the single VC unit observed in rodent B7-H3, we sought to
determine whether the 87-H3 VC and VCVC forms found in numans had similar
function in cell-based assay. The ability of B7-H3 VC and B7-H3 VCVC to
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downregulate T cell activation was observed for both proliferation and cjltokine
Praduction levels. The experiments were conducted as follows.

'{0126] Human B7-H3 VC or VCVC construct entry vectors were cloned into
bicistronic retroviral vectors encoding IRES-GFP. The recipient destination
retroviral vectors were originally derived from GFP-RV vector (Ranganath (1998) J.
Immunol., 161 :3822-3826) and modified for Gateway recombination using a
attBi-ccdB-atiB2 cassette (Invitrogen). Virus-containing supernatants were
generated and used to infect CHO.HLA-DR?2 cells as previously described (Carter
et al. (2002) Eur. J. Immunol., 32:634-643). CHO.HLA-DR2.B7-H3 VC and
CHO.HLA-DR2.B7-H3 VCVC were selected by cell sorting based on GFP
expression. A CHO.HLA-DR2 transfectant expressing similar GFP levels was used
as a control in cellular assays. Generation of CHO.HLA-DR2.B7.1 and
CHO.HLA-DR2.B7.2 has been described previously (Anderson et al. (2000) Nature
Medicine, 6(2):21 1-214). CHO.HLA-DR2 transfe'qtants were fixed in 0.2%
paraformaldehyde at room.temperature (RT) for 4 min and fixation quenched in 1 M
lysine at RT for 4 min. Cells were washed once with PBS, resuspended in culture
media (RPMi1640, 10% FCS) and used as antigen presenting cells in T cell
proliferation assays,

[0127] Human CD4* T cells were purified by negative selection from
peripheral lymphocytes as described previously (Blair et al. (1998) J. Immunot,,

160:12-15). CD4"* T cells (105 cells/well) were cultured in flat-bottom 96-well plates

with paraformaldehyde-fixed CHO.HLA-DR?2 transfectants (1.25 x 104 celis/well) in
the presence of soluble anti-CD3 antibody (1 yg/ml, UCHT1, Pharmingen, San
Diego, CA) and various concentrations of soluble anti-CD28 antibody (CD28.2,
Pharmingen). Proliferation was determined by pulsing cultures with 1 Ci

[3H]-thymidine per well for the last 5-12 hours of a 72-hour incubation period. To
measure cylokine production, supernatants were harvested at 72 hours, and
samples assayed by multiplex ELISA screening (Pierce Boston, Woburn, MA).
[0128] In order to determine functional activity of the B7-H3 VC and VCVC
forms, the following cell-based assays were conducted. Purified human CD4* T
ceils were stimulated with paraformaldehyde-treated CHO.HLA-DR2 transfectants

in ths presence of constant amounts of soluble anti-CD3 antibody and Increasing
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concentrations of soluble anti-CD28 antibody. Activation of purified T cells with
anti-CD3 in the presence of CHO.HLA-DR2-GFP transfectants resulted in no
proliferation; proliferation levels were enhanced in the presence of anti-CD3 and
anti-CD28 antibodies (FIGS. 3A-3B); stimulation of T celis with anti-CD3 antibody
in the presence of CHO.HLA-DR2.B7-1 or B7-2 resulted in proliferation above the
levels obtained with CHO.HLA-DR2-GFP control cells (FIG. 3A). Soluble
anti-CD28 antibody enhanced the GFP control, but not the B7-1 and B7-2,
responses. In contrast, stimulation of T cells in the presence of B7-H3 VC or B7-H3
VCVC led to decreased proliferative responses (FIG. 38). With anti-CD3 (1 g/ml)
and low costimulation (5 ng/ml of anti-CD28 antibody), cytokine production was
significantly reduced upon B7-H3 VC and B7-H3 VCVC stimulation. IL-10 (~81%),
TNF-o. (~69%), IFN-y (~85%), and GM-CSF (~65%) levels were dramatically
reduced in cultures stimulated with either B7-H3 VC or VCVC cultures relative to
GFP controls {(FIG. 4). Negligible amounts of IL-1 A, IL-2, IL-4, IL-6, and IL-13 were
detected in these assay conditions. These ﬁndiﬁgs indicate that neither B7-H3 VC
nor B7-H3 VCVC function as a costimulatory molecule and suggest that B7-H3 VC
and B7-H3 VCVC celi surface molecuies engage receptors on T celis that serve as
negative regulators of activation. Addition of anti-CD28 antibody at concentrations
as high as 200 ng/m! could only partially rescue the B7-H3 inhibitory effect on
proliferation.

Example 5: B7-H3 VC and VCVC downregulate T cell activation

[0129] To further characterize B7-H3 function, experiments were performed
on a single (CiS) or a separate (TRANS) surface to determine whether B7-H3
downregulation of T cell responses requires coordinate TCR/B7-H3 receptor
engagement. CIS beads contained anti-CD3 antibodies and purified fusion
proteins B7-H3 VC-Ig or B7-H3 VCVC-lg, whereas TRANS beads contained either
anti-CD3 antibody and B7-H3 VC-ig or B7-H3 VCVC-Ig.

[0130] Bead stimulation of T cells was performed as follows. Anti-CD3
(UCHT1, Pharmigen), human B7-H3 VC-lg, human B7-H3 VCVC-Ig and control fg
were covalently attached to polyurethane-coated tosyl-activated Dynabeads (Dynal,

Lake Success, NY). Beads wera prepared with a constant sub-optimal anti-CD3
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antibody concentration (1 48, 20% of the total bound protein) and B7-H3-Ig or
control Ig (4 1g,-80% of total bound protein (Bennett et al. (2003) J. Immunol.,
170:711-718). Beads have a binding capacity of 5 g per 107 beads. CIS beads
contain both anti-CD3 and B7-H3 on the same bead, TRANS beads consist of two
types of beads, one containing anti-CD3 antibody and the other containing
B7-H3-Ig (Bennett et al. (2003) J. immunol., 170:711-718). To maintain equal
bead-to-cefl ratios under CIS and TRANS conditions, beads coated with control IgG
were added to CIS cultures. Protein-coated beads were added to purified CD4+ T
cells (110° celis/well) in fiat bottomed 96-weli microtiter plates at a ratio of 1:1.
Proliferation was determined by pulsing cultures with 1 Ci [ﬁ-l]—thymidine per well
for the last 6-16 hour of a 72-hour incubation period. . . ™

[0131] As shown in FIG. 3, inhibition of proliferation was only observed
when cells were activated with CIS beads. Altogether, these findings suggest that
the B7-H3 receptor and the TCR need to be in close proximity for the
downregulation of T cell activation. These data éuggest that for the B7-H3 receptor
pathway to modulate a T cell response, both activating and inhibitory signals must
emanate from the same cell.

:~ [0132] The amount of cytokines in the supernatants was measured at 72
hours using multiplex ELISA screening: TNF-o. (FIG. 6A), IFN-y (FIG. 6B), and
GM-CSF (FIG. 6C). The ability of B7-H3 VC and B7-H3 VCVC 1o downregulate T
cell activation was assessed by cytokine production levels. With anti-CD3 (1 g/mi)
and low costimulation (5 ng/ml anti-CD28 antibody}, cytokine production was
significantly reduced upon B7-H3 VC and B7-H3 VCVC stimulation (FIGS. GA-SC)_.
IL-10 (~81%), TNF-x (~69%), IFN-y (~85%), and GM-CSF (~65%) levels were
dramatically reduced in cultures stimulated with either B7-H3 VC or VCVC cultures
relative to GFP controls. Negligible amounts of IL-1A, IL-2, IL-4,1L-6, and IL-13
were detected in these assay conditions. These findings indicate that neither
B7-H3 VC nor B7-H3 VCVC function as 3 costimulatory molecule and suggest that
B7-H3 VC and B7-H3 VCVC cell surface molecules engage receptors on T-cells
that serve as negative regulators of activation.

[0133] Results show that TCR/B7H3 (VC or VCVC) activation of T cells
leads to downregulation of T ealf responzes. Froliferation and cytokine nrocluction

41



- | ¥

WO 2004/093894 PCT/US2003/01 1767 q 6

is decreased in TCR/B7-H3 activated T cells relative to cells activated by TCR
alone. This data suggests that engagement of the B7-H3 receptor on T cell delivers
a negative signal. Resulis also suggest that physical proximity between TCR and
the B7-H3 receptor may be required in order to downregulate T cell activation via
the B7-H3 receptor.

[0134] The ability of B7-H3 VC and VCVC to downregulate CD4* T-cell
activation is reminiscent of negative signals produced by engagement of CTLA4 by
either of B7-proteins or by PD-1 by either of the PD-L1 and PD-L2 proteins.
Furthermore, the experiménts with B7-H3 coupled to 2 solid matrix indicates that
both TCR and B7-H3 receptor signals are delivered by the same cell. Similar
requirements have been described for negative signaling by either CTLA-4 or PD-1
(Griffin et al. (2000) J. Immunol., 164:4433; and Bennett et al. (2003) J. Immunol.,
170:711-718). Finally, both 'human B7-H3 VC and human B7-H3 VCVC molecules
appear to be redundant in their ability to modulate CD4 T-cell responses.

Example 6: Therapeutic efficacy in psoriasis patients

[0135] Modulation of immune response regulated by B7-H3 is useful in
instances where an immunosuppressive effect or augmentation of immune
response is desired. B7-H3 agonists (e.g., soluble forms of B7-H3) may be used
to prevent and/or to reduce severity and/or symptoms of diseases or conditions that
involve an aberrantly elevated immune response, including response to self
antigens as, for example, in autoimmune disorders. B7-H3 antagonists, on the
other hand, may be administered to subjects having an undesirably low immune
response as for example it may occur in cancers or immunosuppressive disorders.

[0136] Psoriasis is considered to a typical T-cell-mediated autoimmune
disease. Psoriasis is a chronic inflammatory skin disease mediated, in part,
through IFN-y production by activated lesional T cells (Thy skewed).

[0137] Most commonly, soluble proteins are administered in an outpatient
setting by weekly administration at 0.1-10 mg/kg dose by slow intravenous {iv)
infusion. The appropriate therapeutically effective dose of an antagonist iz sslected

by a treating clinician and would range approximately from 1 pg/kg to 20 mgikg,
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from 1 pg/kg to 10'mglkg. from 1 ug/kg to 1 mg/kg, from 10 Hg/kg to 1 mg/kg, from
10 pg/kg to 100 pg/kg, from 100 Hg/kg to 1 mg/kg, and from 500 ua/kg to 5 mg/kg.

[0138] To evaluate the effects on skin T cells, an antibody against B7-H3,
an antibody against a B7-H3 receptor, or B7-H3-Ig is administered for 12
Consecutive weeks to randomized groups of psoriasis patients with normalized
disease severity (minimum PAS| (Psoriasis Activity and Severity Index) score of
12). To assess clinical improvement in patients over time and to monitor their
response to therapy, the PASI scoring system can be used (Fredriksson et al.
(1978) Dermatologica, 157:238-244; and Marks et al. (1989) Arch. Derrnatpl., 19809;
125:235-240) .

[0139]_ In brief, elements of the PAS| score include:(1) body regions
affected as percent of body surface area (BSA); (2) extent to which body region is
affected (on a scale of 1-1 0); and (3) extent of psoriatic changes (erythema,
infiltration, desquamation) on a scale of 0-4). PASI score is calculated as follows:
(0.1 x (erythema head) + (infiltration head) + (désquamation head)) x (extent of
head affected)) + ((0.2 x ((erythema trunk) + (infiltration trunk) + (desquamation
trunk)) x (extent of trunk affected)) + ((0.3 x ((erythema Upper extremities) +
(infiltration upper extremities) + (desquamation upper extremities)) x (extent of
upper extremities affected)) + ((0.4-x ((erythema lower extremities) + (infiltration
lower extremities) + (desquamation lower extremities)) x (extent of lower
extremities affected)). The minimum score is 0, while the maximum score = 72. A
reduction in PAS! score is indicative of the effective treatment. It is anticipated that
at least 50% of individuals receiving the treatment would exhibit g reduction in PASI
score and an improvement in their condition.

[0140] The specification is most thoroughly understood in light of the
teachings of the references cited within the specification which are hereby
incorporated by reference. The embodiments within the specification provide an
tustration of embodiments of the invention and should not be construed to limit the
scope of the invention. The skilled artisan readily recognizes that many other
embodiments are eéncompassed by the invention. All publications and patents cited
and sequences identified by accession or database reference nurnbers in this

disclosure are incorporated by reference in their entirety. To the extent the material
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incorporated by reference contradicts or is inconsistent with the present
Specification, the present specification will supercede any such material. The
citation of any references herein is as not an admission that such references are
prior art to the present invention.

[0141] Unless otherwise indicated, ail numbers expressing quantities of
ingredients, cell culture, treatment conditions, and so forth used in the specification,
including claims, are to be understood as being modified in all instances by the
term “about.” Accordingly, unless otherwise indicated to the contrary, the numerical
pParameters are approximations and may very depending upon the desired
Properties sought to be obtained by the present invention. Unless otherwise
indicated, the term “at least” preceding a series of elements is to be understood to
refer to every element in the series. Those skilled in the art will recognize, or be
able to ascertain using no more than routine experimentation, many equivalents to
the specific embodiments of the invention described herein. Such equivalents are
intended to be encompassed by the following claims.
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We claim:

1. A method of inhibiting activation of a fymphocyte, the method
comprising contacting the lymphocyte with a B7-H3 agonist and allowing the
agonist to inhibit the activaiion of the lymphocyte.

2. The method as in claim 1, wherein the B7-H3 agonist is a soluble
form of B7-H3.

3. The method as in claim 3, wherein the B7-H3 agonist comprises SEQ’
ID NO:15.

4, The method as in claim 2, wherein the soluble form comprises at least

one V domain of B7-H3. :

5. The method as in claim 4, wherein the V qomain comprises: (a) SEQ
1D NO:7 or (b) an amino acid sequence which is substantially identical to SEQ ID
NO:7.

6. The method as in claim 4, wherein the soluble form of B7-H3 further
comprises at least one C domain of B7-H3.

7. The method as in claim 4, wherein the soluble form of B7-H3 further
comprises an Fc region of an antibody. _

8. The method as in claim 7, wherein the soluble form of B7-H3
comprises: (a) an amino acid sequence chosen from SEQ ID NO:16, SEQ ID
NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, or SEQ ID
NO:22; or (b) an amino acid sequence which is substantially identical to at least
one of the sequences chosen from SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18,
SEQ 1D NO:19, SEQ ID NO:20, SEQ ID NO:21, or SEQ ID NO:22.

9. The method as in claim 7, wherein the soluble from of B7-H3
comprises: (a) an amino acid sequence chosen from SEQ 1D NO:10, SEQID
NO:12, or SEQ ID NO:14; or (b) an amino acid sequence which is substantially
identical to at least one of the sequences chosen ffom SEQ ID NO:10, SEQID
NO:12, or SEQ ID NO:14,.

10.  The method as in claim 3, wherein the B7-H3 agonist is coupled with
a primary stimulatory molecule.
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M.  The method as in claim 10, wherein the soluble form of B7-H3 and the
primary stimulatory molecule are spaced by no more than 100 pm.

12. The method as in claim 1, wherein the B7-H3 antagonist is a nucleic
acid encoding amino acid of SEQ ID NO:15,

13. A method of enhancing activation of g lymphocyie, the method
comprising contacting the lymphocyte with a B7-H3 antagonist and allowing the
antagonist to enhance the activation of the lymphocyte.

14.  The method as in claim 13, wherein the lymphocyte is human.

15.  The method as in claim 13, wherein the B7-H3 antagonist is an
antibody to B7-H3 or an antibody against a B7-H3 receptor.

16.  The method as in claim 13, wherein the B7-H3 antagonist is an
antisense nucleic acid or a siRNA.

17. The method as any one of claims 1 through 16, wherein the
lymphocyte is a T cell. - .

18.  The method as in claims 17, wheréin the T cellis a CD4™ T cell.

19. The method as any one of claims 1 through 16, wherein the
lymphocyte is in 2 mammai.

20.  The method as in claim 19, wherein the mammal is afflicted with oris
at risk for at least one of: an irﬁmunologic disorder, a cancer, or an infectious
disease,

21.  The method as in claim 19, wherein the mammal is treated with
Factor Vill or Factor IX.
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Wyeth

Ling, Vincent

SEQUENCE LISTING

Carreno, Beatriz M.

Collins, Mary

<110>
<120>.
<130>
<160> 35
<170
<210> 1
<211> 951
<212> DNA
<213>
<400> 1
atgctgcgte
ctgtagttet
ctggtgggea
gcacagcteca
gagggccagg
gcacagggea
acctactteg
ccctacteoga

Homo sapiens

ggcggggcag

gcctcacagg

ccgatgecac

acctcatctg

accagggeas

acgcatceccet

teagcatecy

agcccagcac

cgtgctceag

tgcceoctgac

tgcacagegt

08702.0134-00304

PatentIn version 3.1

ccctggeatg

agccectggag

cctgtgectge

gcagectgacs

cgecctatgcc

gaggctgcag

ggatttcoge

ctaccaggge

tggcsacgoyg

cotgogggtg g

ggtgtgcaty

gtcecaggtec

tcctectecce

gataccaaac

aaccgcacgg

cgcgtgeghg

agcgcigocyg

ICCRECARTg

USE OF B7-H3 AS AN IMMUNOREGULATORY AGENT

tggctgeage

-

ctgasgacce
ctcagectcg
agctggtgea

ccctctteer

PCTRIS2O4/01 1767

cctgggagea

eatggtggca

cttcagecktg

cagctitget

gazoctgetyg

cogcageotte

60

300

n
13
L]

2

59



WO 2004093894 PCT/US2003/011767 go

ctggtgegea acccegtget gcagcaggat gcgcacggct ctgtcaccat cacagggeag
cctatgacat tccccccaga ggecctgtgg gtgaccgtgg' dgctgtetgt ctgtcteatt
gecactgctgg tggecetgge tttegtgtge tggagaaaga tcaaacagag ctgtoaggag
gagaatgcag gagctgagga ccaggatggg gagdgagaag gctccaagéc agcectgeag

cctctgaaac actctgacég caaagaagat gatggacaag aaatagcctg a

<.2.L'0?-_; 2
<21T5:53%6 o'

‘.‘.3 - e
<2125 " PRT*

<213> Homo sapiens

<400> 2

Met Leu Arg Arg Arg Gly Ser Pro Gly Het Gly val His Val Gly Ala

Ala Leu Glv Ala Leu Trp Phe Cys Leu Thr Gly 2la Leu Glu Vval Gln
20 25 30

Asp Pro Val val Ala Leu Val Gly Thr Asp Ala Thr Leu

Val Pro G
3 40 45

mn

Cy¥s Cv¥s S=r Phe Ser Pro Glu Pro Gly Phe Ser Leu Ala Gln Leu Asn
50 55 a0

Leu Iis Trz Gln Leu Thr Asp Thr Lys Gln Leu Val His Ser phe ala

] 70 75 €0

Glu Giy Gz Asp Gln Gly Ser Ala Tyr Rla Asn Arg Thr Ala Leu Phe

)

720

780

840

200

951

4



WO 214093894

Pro Asp

Arg Val

Phe Gly

130

Pro Ser

148

Val Thr

Phe Trp

Ser Gin

Arg val

kv
H
0

Leu

Ala

115

Ser

Met

Ile

Gln

Met

195

Thr

Leu Ala Gln

100

Asp Glu Gly

Ala Ala val

Thr" Leu Glu

Thr

Asp

180

Ala

Leu

: Gln

Phe

Cys

165

Gly

Asn

Gly

Fro
245

150

Ser

Gln

Glu

Ala

Asp

230

Proc

Gly

Ser

Sexr

135

Pro

Ser

Gly

Gln

Asn

215

Ala

Glu

Asn

Phe

120

Leu

Asn

Tyr

Val

Gly

200

Gly

His

Alg

Ala

105

Thr

Gln

Lys

Arg

Pro

185

Leu

Thr

Leu

Ser

Cys

Val

Asp

Gly

170

Leu

Phe

Tyx

Ser

Leu

Phe

Ala

Leu

155

Tyr

Thr

Asp

Ser

val

235

val

Arg

Val

Ala

140

Arg

Pro

Val

Cys

220

3
=3
1A

|
s

Leu

Ser

125

Pro

Pro

Glu

Asn

His

205

Leu

Val

Gln

110

Ile

Tyr

Gly

Ala

Val

190

Ser

Val

Thr

PCT/USZNO4M 11767

Arg

Arg

Ser

Asp

Glu

175

Thr

[
1]
=

48]
wm
m

Val

Asp

Lys

Thr

150

Val

Thr

Leu

Asn

3 G}
-9 |
= s

Ser

Fif

ol



WO 2004/093894

vVal Cys Leu Ile Ala Leu Leu Val Ala Leu Ala
260 265
Lys Ile Lys Gln Ser Cys Glu Glu Glu Asn Ala
275 280
Asp Gly Glu dly Glu Gly Ser Lys Thr Ala Leu
290 295
Ser Asp“-Ser Lys Glu Asp Asp Gly Gln Glu Ile
305 310 315
<210> 3
<211> 951
<212> DNA
<213> DMouse
<400> 3
atgcttcgag gatggggtgyg ccecagtgtyg ggtatgtgtg
ctgkgeceet gcctcacagg agetgtggaa gtccaggtet
ctggtggaca cggatgccac cctacgectge tecttttecc
gcacagctca acctecatcetg gcagctgaca gacaccasac
gagggccszy accaaggcag tgectactec aaccgcacag
gtgcaagc-coxs atgegtectt gaggctgczy cgcgkccgag
acctgct-cg tgagecatcca ggacttigac agegctgcig
ccctactcza ageccageoat gaccctggag cccaacaagg
gtgaccazca cgtgctcoag ctaccaggc: tatceggagyg

PCT/US2004M11767 Liz,

Phe Val Cys Tzp Arg

270

Gly Ala Glu Asp Gln

285

Gln Pro Leu Lys Hig

300

Ala

tgcgecacage

ctgaagaccc

cagagcctgg

agctggtgea

cactcttecc

Taaccgacaa

actgggggtyg

cgktggtyggecco

cttcagtctyg

cagcttcacg

tgacctgtig

gggcagctac

gatggccgec

agggaacatg

ctggaaggat

60

120

180

(V]
153
o

300



WO 2004/093894

ggacagggag
ttgttegaty
ctggtacgca
ccoctgacat
gtactactgg
gagaatgcag
cctctgaaac
<210> 4

316
PRT

<21is
<212

<«213>

<400> 4

Met Leu Arg

1

Ala Leu

val

Gly

Ser Glu

tgecettgac
tteacagegt
acccggtgft
teccecectga
tagececetgge
gtgccgagga

cctetgaaaa
-
- -

Mouse

tggcaatgtg

gctgagggtg

gcagcaagat

ggctetgtgg

tttegtgtge

ccaggatgga

caaagaagat

Gly Trp Gly Gly Pro

Val
20

Asp Pro Val val

i)

Gln Le=u Thr RBep Thr Lys Gln

70

Leu Cys

he S2r Pro Glu

Leu Cys

accacateec
gtgetgggtg
gctcacgget
gtaaccgtygg
tggagaaaga
gatggagaaé

gacggacaag

Ser Val
10

Gly

Leu Thr Gly

25

Leu Val Asp

Gly

Ser

Leu

agatggccaa
ctaacggeac
cagtcaccat
ggctetetgt
tcaagiagag
gztccaagac

aaattgettyg

Val Cvs val

Ala Val Giu val

30

Thr Asp Ala Thr

I
i
[

in
o

_His &

Ala &ln

r Phe

PCT/US204/01 1767 bb

cgagcggggce

ctacagctgc
cacagggcag
cegtettgtg
ctgcgaggaq

agctctacgg

Arg Thr

15

Gln

Leu

i Asn

600

660

720

780

840

200

951



WO 293894 PCT/US2004011767 b“\

Glu Gly Arg Asp Gln Gly Ser Ala Tyr Ser Asn Arg Thr Ala Leu Phe
85 a0 95

Pro Asp Leu Leu Val Gln Gly Asn Ala Ser Leu Arg Leu Gln Arg Val
100 105 110

Arg Val Thr Asp qu Gly Ser Tyr Thr Cys Phe Val Ser Ile Gln BAsp
115 120 125

Phe Asp Ser Ala Ala Val Ser Leu Gln Val Ala Ala Pro Tyr Ser Lys
130 135 140

Pro Ser Met Thr Leu Gilu Proc Asn Lys Asp Leu Arg Pro Gly Asn Met
145 150 155 150

Val Thr Ile Thr Cys Ser Ser Tyr Gln Gly Tyr Pro Glu Ala Glu Val
165 170 175

Phe Trp Lys Esp Gly Gln Gly Val Pro Leu Thr Glv Asn Val Thr Thr
130 185 190

Ser Gln Met 2la Asn Glu Arg Gly Leu Phe Asp Val His Ser val Leu
195 200 205
Arg Val Val L=u Gly zla Asn Gly Thr Tyr Ser Cvs Leu val Arg isn

21¢ 215

[1%]
)
™

o

Pro Val Zeu Gln @lpn Asp Ala His Gly Ser val Thr Ile Thr Gly Gln

230 235 2490



WO 2iH4/093894

Pro Leu Thr Phe

Val Cys Leu Val Val Leu Leu Val Ala Leu Ala
260 265
Lys Ile Lys Gln Ser Cys Glu Glu Glu Asn Ala
275 280
Asp Gly Asp Gly Glu Gly Ser Lys Thr Ala Leu
290 285
Ser Glu Asn Lys Glu Asp Asp Gly Gln Glu Ile.
305 310 315
<210> &5
<211> 1805
<212> DNA
<213> Homo sapiens
<400> 5
atgctgegtc ggcyggggcag ccctggeatg ggtgigcatg
ctgtggttet gcctcacagg agcectggag gtccaggteoe
ctggtgggca ccgatgcocac cctgtgectge tecttectcee
gcacagcteca acctecatctyg gecagctgaca gataccaaac
gagggccagg acrcaggscag cgcctatgece aaccgcacgg
gcacagggca acgcacocct gaggctacag cgcgtgegta
acctacttog tgagcatoog ggatttogge agocgctaceoy
cectactcga acscccagoat gaccctggag ccczacaagg

245

Pro Pro Glu Ala Leu Trp Val

250

Thr vVal

val

Phe

Ala
285

Gly

Arg Pro
300

Ala

tgggtgcagc

ctgaagaccc

ctgagcctay

agctggtgcsa

coctettoon

PCT/US2004/011767

Gly Leu Ser

255

Cys Trp Arg
270

Glu Asp Gln

Leu Lys Pro

cctgggagca

agtggtggca

cttcagectg

cagctttagct

ggacctgcra

2 ggacagcttc

ggtgaccget

aggggacacg

60 .

120

180

300

480

&

6>



WO 20047003894

gtgaccatca cgtgctecag
gg9gcagggtg tgcccctgac
ttgtttgatg tgcacageat
ctggtgcgea acceccgtget
agaagcccéa caggagccgt
ggcaccgatg ccaccctgeg
ctcaacctqh*ﬁ;?édhagct

€gggaccagg gcagcgcocta

ggcaatgcat

ttegtgagea

tcgaageccea

atcacgtgct

ggtgtacccec

gatgtgcaca

cgcaaccceg

acattcceoce

cTggtggecce

gcaggagetg

aaacacictg

<210> 6

ccctgagget

tcecgggattt

gcatgaccct

ccagctaccg

tgactggcaa

gcgtcctgeg

tactgcagea

cagaggccct

tggetciegt

aggaccagga

acaggaaaga

ctaccagggce

tggcaacgtyg

cctgcgggtg

gragcaggat

ggaggtccag

ctgctecectte

gacagacacc

tgccaaccge

gcagcgogty

cggcageget

ggagcccaac

gggctaccct

cgtgaccacyg

ggtggtgctg

ggatgcgcac

gtgggtgacc

gtactggaga

tggggaggga

agatgatgga

taccctgagg
accacgtege
gtgctgggtg
gcgcacagcet
gtccetgagg
tcceecgage
aaacagctgg
acggccc?ct
cgtgtggcegyg
geecgteagec
aaggacctgce
gaggctgagg
tcgcagatag
ggtgcgaatg
ggctctgtea
gtggggctgt
aagaltcaaac
dJaaggctcca

caagaaatag

ctgaggtgtt
agatggccaa
cazatggcac
ctgteaccat
acceggtggt
ctggcttecag
tgcacagttt

tceceggaccet

2

PCTIUS2004611767 G

ctggecaggat

cgagcagggc

ctacagetge

cacaccceoag

ggccctagtg

cctggeacag

caccgaaggce

gctggcacaa

acgagggcag ctteacctge

tgecaggtggce

ggccagggga

tgttcoctggca

cgctcectac

cacggtgacc

ggatgggcag

Ccaacgagca gggcttgttt

gcacctacag ctgcctggtg

ccatcacagg gcagcctatg

ctgtctgtet caktgcactg

agagctgiga ggaggzgaat

agacagccct goagsoictg

cctga

540

600

660

780

840

. 500

260

10BO

1260
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<211> 534
<212> PRT
<213> Homo sapiens

<400> ¢

Met Leu Arg Arg Arg Gly Ser Pro Gly Met Gly Val His val Gly Ala

Ala Leu Gly Ala Leun Trp Phe Cys-Leu Thr Gly Ala Leu Glu Val Gln
20 25 30 '

Val Pro Glu Asp Pro Val Val Ala Leu Val Gly Thr Asp Ala Thr Leu
3s 40 , 45 .

Cys Cys Ser Phe Ser Pro Glu Pro Gly Phe Ser Leu Ala Gln Leu Asn
50 55 60

Leu Ile Trp @ln Leu Thr Asp Thr Lys Gln Leu Val His Ser Phe Ala
65 70 75 BO

Glu Gly Gln Asp Gln Gly Ser Ala Tyr Ala Asn Arg Thr Ala Leu Phe
8BS g0 85

Pro Asp Leu Leu Ala Gln Gly Asn Rla Ser Leu Arg Leu Gln Arg val
100 105 110

Arg vai

n
1-

Ala Asp Glu Gly Ser Phe Thr Cy¥s Phz Val Sar Ile Arg asp
115 120 125

Pha Jls Ser

I
=
i

. Rla Va2l Ser L=su

G1
s
]

1)

! Val 2Ala Ala Pro Tyr Ser
13¢ 135 140

[l
<
in



WO 2004/09 3894 PCT/US2004/081767

Pro Ser Met Thr Leu Glu Pro Asn Lys Asp Leu Arg Pro Gly Asp Thr
145 150 155 160

Val Thr Ile Thr Cys Ser Ser Tyr Gln Gly Tyr Pro Glu Ala Glu Val
165 170 175

Phe Trp Gln Asp Gly Gln Gly Val Pro Leu Thr Gly Asn Val Thr Thr

180 185 150
Ly . -
: I TR
Ser Gln Met Ala Asn Glu Gln Gly Leu Phe Asp Val His¢sSep.Ilgeleu

195 200 205 . *®

Arg Val Val Leu Gly Ala Asn Gly Thr Tyr Ser Cys Leu Val Arg Asn
210 ‘215 220

Pro Val Leu Gln Gln Asp Ala His Ser Ser Val Thr Ile Thr Pro Gln
225 230 235 240

Arg Ser Prc Thr Gly Ala val Glu Val Gln Val Proc Glu Asp Pro Val
245 250 255

Val Ala Leu Val Gly Thr Asp Ala Thr Leu Arg Cys Ser Phe Ser Pro
260 265 270

CGlu Pro Gl: Phe Ser Leu Ala Gln Leu Asn Lsu Ile Trp Gln Zeu Thr

27z 280 285

)
n
o)
1

=
a
[
S
tn

Gln Leu Val His Ser Phe Thr Glu Gly Arg Asp 3ln Glv

2
1
=
-
"
N

300
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Sexr Ala Tyr Ala Asn Arg Thr Ala Leu Phe Pro Asp Leu Leu Ala Gln
05 310 - 315 320

Gly Asn Ala Ser Leu Arg Leu Gln Arg Val Arg Val Ala ASp Glu Gly
32s 330 335

Ser Phe Thr Cys DPhe Val Ser Ile Arg Asp Phe Gly Ser Ala Ala val
340 345 350

Ser Leu Gln Val Ala Ala Pro Tyr Ser Lys Pro Ser Met Thr Leu Glu
355 360 . 365

Pro Asn Lys Asp Leu Arg Pro Gly Asp Thr val Thr Ile Thy Cys Ser
370 375 380

Ser Tyr Arg Gly Tyr Pro Glu Ala Glu V¥al Phe Trp Gln Asp Gly Gln
385 390 395 400

Gly val Pro Leu Thr Gly Aspn Val Thr Thr Ser Gln Met Ala Asn Glu
405 €10 415

Gln Gly Leu Phe Asp Val His Ser Val Ley Arg Val Val Leu Gly ala
4290 225 430

Esn Gly Thr Tyr Ser Cys Leu Val zrg isn Pro Val Leu Gln Gin Asp
223 1ag 445
Al=a His Qlv Sar val Thxr Tle Thr @ly @ln Preo M=t Thr Phe Pro Prro
1450 455 150

Glu ala Leu Trp val Thr Val Gly Leu Ssr val Cys Leu Ile Ala Leu
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465

Leu Val Ala

‘Glu Glu Glu

Ser Lys Thr
515

Asp Gly Gln
530

<210> 7
<21l>

<212>

112
PRT
<213> Homo
<400> 7
Ala Leu Glu

1

Thr As» Ala

Leu =

]
(W]
[
i
3

[F]]

<
U
=
tH
I
in

m

470

475

PCT/US204011767 3'0

480

Leu Ala Phe Val Cys Trp Arg Lys Ile Lys Gln Ser Cys

485

490

495

Asn Ala Gly Ala Glu Asp Gln Asp Gly Glu Gly Glu Gly

500

505

510

Ala Leu Gln Pro Leu Lys His Ser Asp Ser Lys Glu Asp

ST o

Glu Ile Ala

sapience

Val Gln val

n

Pro

Cys

1=
ol

Gl
55

I

¥

520

Glu

Ser

Gln

Asp

Phe

Gln

Agp

Pro Val val

10

Ser Glu

Lol
.
L0

Gln G

- Beyx

50

525

Ala

Pro

45

Ala

Leu

Gly
30

EsD Thy Lys

Val Gly

Gin Leau

-
|..l
"
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WO 2004/093894

Arg Thr Ala Leu Phe Pro ASp Leu Leu Ala Gln Gly Asn Ala Ser Leu

65

Arg Leu Gln Arg val Arg Val Ala Asp Glu Gly Ser Phe Thr Cys pPhe

Val Ser Ile Arg Asp Phe Gly Ser Ala Ala Val Ser Leu Gln val Ala

<213

<2205
<221>
<222

<223>»

<220>
<221>
<222

<223

<220
<221>
«3222>

<223

'ﬁ_dﬁilﬁh
T 212>

70

85 90

100 105

8

F12

PRT

Homo sapiens

MISC_FEATURE
(53)..(53)

A, or T, or any other amino acid

MISC_FERTURE
(58) .. (53)

Q, or R, or any other amino acid

MISC_FERTURE
(2)..(2)

L, or v, or any other amino acid

MISC_FEATURE
{(z2).. (22

C. or R, or any other amino acid

110

PCT/US2004/081767 :} \

&
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<400> 8

Ala Xaa Glu Val Gln Val Pro Glu Asp Pro Val Val Ala Leu Val Gly

Thr Asp Ala Thr Leu Xaa Cys Ser Phe Ser Pro Glu Pro Gly Phe ser
20 25 30

Leu Ala Gln Leu Asn Leu Ile Trp Gln Leu Thr Asp Thr Lys Gln Leu
35 40 45 .

Val His Ser Phe Xaa Glu Gly Xaa Asp Gln Gly Ser Ala Tyr Ala Asn
50 55 60

Arg Thr Ala Leu Phe Pro Asp Leu Leu Ala Gln Gly Asn Ala Ser Leu
65 . 70 75 80

Arg Leu Gln Arg Val Arg val Ala Asp Glu Gly Ser Phe Thr Cys Phe
85 o0 95

Val Ser Ile Arg Asp Phe Gly Ser Ala Ala val Ser Leu Gln Val Ala

100 105 110
<210> @9
<211> 1870
<212> DN2
<213> Chimera
<2100 o
&tgggggtac tgctcacaca gegjacgctyg cteagkbctgg tecktgecact ecctgttteca 60
agcatggeca gcatgctgga ggtccaggte cctgaagacce cagkbggtggs actygtgage 120

14
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accgatgcca

aacctcatcet

gaccagggca

aacgcatcce

gtgagcatcc

aagccceagea

acgtgctcca

gtgccectga

gtgcacageqg

aacccegtge

ttcecececeag

ccatgcaaat

gctataaaca

atcageacct

tgtactcatg

tgacccagat

acaaacceat

gcaccaggac

agegoceatce

ggggctggga

cctttgtgta

ccectgtgetg

ggcagctgac

geogectatge

tgaggctgca

gggatttcgg

tgaccctgga

gctaccgggg

ctggcaacgt

tcctgegggt

tgcagcagga

aggcagggtc

gececaggtaa

tcectgeoact

aacctcgagy

atctcecktga

gtccagatca

agagaggatt

tggatgagkyg

gagagaaccs

tgggcataag

tgtttctacc

ctecttcetee

agataccaaa

caaccgcacy

gegegtgegt

cagcgectgece

gcccaacaag

ctaccctgag

gaccacgtcg

ggtgctgggt

tgegcacgge

ggggtccgag

gtcactagac

agaggataag

gtggaccatc

gceoecatagt

cctggtttgt

cctgagectg

cagctggtge

gcectecttee

gtggcggacg

gtecagcctge

gacctgegge

gctgaggtgt

cagatggcca

-

gcgaatggé%_
tctgtcacca
cccogeggac
cagagctcca
ccatgtacag
cgtctteate
cacatgtgtg
gaacaacgtg
tctcegggtyg
cgcatgcgee
caaaggtgag
tgtgtggaca

cagtaagagc

gcttcagect

acagctttge

cggacctget

agggcagett

aggtggeege

caggggacac

tctggcagga

acgagcaggg

cctacagctg

tcacagagea

cgacaatcaa

ctcccgggag

atccatttee

ttecectecaa

gtggtggatg

gaagtacaca

gtcagtacce

gtcaacaaca

agctgcagcc

geccttetget

tccacaggta

PCT/US2004/01 1767

ggcacagctc
tgagggeccag
ggcacagggc
cacctgettce
tccctactcg
ggtgaccatc
tgggcagggt
cttgtttgat
cctggtgegc
gccéatgaca
gecctgteet
aatggtaagt
atctctecte
agatcaagga
tgagcgaqgga
cagctcagac
tccecrateea
aagacctecce

tgactgeatyg

180

240

300

360

420

480

540

600

660

780

84¢

200

960

1020

lio080

1260

132¢

13is0

)



WO 2004093894
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ctccaccaga agaagagaty actaagaaac aggtcactct gacctgcatg gtcacagact 1440
tcatgcctga agacatttac gtggagtgga ccaacaacgyg gaaaacagag ctaaactaca 1500
agaacactga accagtcctg gactctgatg gttettactt catgtacagce aagctgagag 1560
tggaaaagaa gaactgggtyg gaaagaaata gctactecectg ttcagtggte cacgagggtc 1620
tgcacaatca ccacacgact aagagcttct cccggactec gggtaaatga 1670
«210> 10
L
<211> 4832 Ve e
<212> PBRT T
<213> Chimera
<400> 10
Met Gly Val Leu Leu Thr Gln Arg Thr Leu Leu Ser Leu Val Leu Ala
1 5 10 15
Leu Leu Phe Pro Ser Met Ala Ser Met Leu Glu Val Gln Val Prec Glu
20 25 30
Asp Pro Val Val Ala Leu Val Gly Thr Asp Ala Thr Leu Cys Cys Ser
35 40 45
né Ssx Pro Glu Pro Gly Phe Ser Leu Ala Gln Leu Asn Leu Ils Trp
50 55 60

Gln Leu Thr Asp Thr Lys Gln Leu Val His Ser Phe Ala Glu Gl Gin
<3 70 75 80
asp Gln Gly Ser 2la Tyr Ala Asn Arg Thr Ala Leu Phe Pro Agr Leu

35 90 as



WO 2004093894 PCT/US2004/11 1767

Leu Ala Gln Gly Asn Ala Ser lLeu Arg Leu Gln Arg Val Arg Val Ala
1900 105 11¢

Asp Glu Gly Ser Phe Thr Cys Phe Val Ser Ile Arg Asp Phe Gly Ser
115 120 125

Ala Rla Val Ser Leu Gln Val Ala Ala Pro Tyr Ser Lys Pro Ser Met
130 135 140

Thr Leu Glu Pro Asn Lys Asp Leu Arg Pro Gly Asp Thr Val Thr Tie
145 150 155 160

|-
=]

Thr Cys Ser Ser Tyr Arg Gly Tyr Pro Glu Ala Glu Val Phe Trp G
165 170 175

Asp Gly Gln Gly Val Pro Leu Thr Gly Asn Val Thr Thr Ser Gln Mat
180 185 190

Ala Asn Glu Gln Gly Leu Phe Asp Val His Ser val Leu Arg Val val
1es 200 _ 205

Leu Gly A1

fl

Asn Gly Thr Tyr Ser Cys Leu Val Arg Asn Pro Val Leu
210 218 220

=
i
(1]
,_]
=3
[a}

=1
F
h

Gln Gln Asm Ala wHig Gly Ser Val Thr Gly Gln Pro Met

225 230 233

%]
il
'

Phe Pro Prc Glu 2la Gly Ser Gly S=r Glu Pro Arg Gly Pro Thr I

fur
1]

245 250 255



WO 2004093894 PCTA S2004011767

Lys

Pro

Ser

Asp

305

Thr

vVal

Ala

Aryg

val

385

Thr

Pro

Ser

Leu

290

Pro

Ala

Val

Phe

Cys

val

275

Ser

Asp

Gln

Ser

Ala

355

Ile

het

Pro Pro Cys

260

Phe

Pro

val

Thr

Ala

340

Cys

Ser

Pro

Ile

ile

Gln

Gln

325

Leu

Alza

-]

5
H

1l
e
n

Phe

val

Ile

31¢

Thr

Pro

Val

Glu
3990

Lys Cys

Pro Pro
280

Thr Cys
295

Ser Trp

His Arg

Ile Gln

Asn Asn

360

Lys Gly
375

Glu Glu

Phe Metc

Pro
265

Lys

val

Phe

Glu

His

345

Lys

Ser

=2k

Pro

Ala

Ile

Vval

val

Asp

330

Gln

Asp

Val

Thr

Glu a

410

18

-Pro

Lys

val

Asn

315

Tyr

Asp

Leu

Arg

Asn

Asp

Asp

300

Asn

Asn

Txp

Pro

Ala

380

Lvs

Ile

Leu

val

285

Val

Val

Ser

Met

Ala
365

Glu

270

Leu

Ser

Glu

Thx

Ser

350

Gln

Jal

Gly

Met

Glu

vVal

Leu

338

Gly

Ile

Val

Gly

Ile

Asp

His

320

Arg

Lys

Glu



WO 2004/09.389 4

Thr Asn Asn Gly Lys Thr Glu Leu Asn Tyr Lys Asn

420

425

Leu Asp Ser Asp Gly Ser Tyr Phe Met Tyr Ser
435 440

Lys Lys Asn Trp Val Glu Arg Asn Ser Tyr Ser
450 455

Glu Gly Leu His Asn Hig His Thr Thr Lys Ser

465 470 e 475

Gly Lys

<210> 11

<21i> 2324

<212> DNA

<213> Chimera

<400> 11

atgggggtac tgctcacaca gaggacgctg ctcagtetgyg

agceatggeca gcatgctgga ggtccaggtc ccigaagacc

accgatgceca ccetgtgetg ctecttetee ccigagectyg

&3ICctcatct ggcagectgac agataccaaa cezctggtgr

Sa&ccagggca gogectatge Caaccacacg geozockbico

zacqeateccs tgaggctgea gcgcgtgegt gtocscgoaca

g-gageactcs gogatttcogg cageactgce gtsageoctac

&agcccageza tgaccectgga gcccaacaag gacctgegeg:s

Lys
445

Cys
460

Phe

tccttgeact

cagtggtgge

gcttcagect

ogzaceLgectl

PCT/US2004/011767

Thr Glu Pro val

430

Leu Arg val Glu

Ser_Val Val His

Ser Arg Thr Pro

480

Cctgtttcea

actggtggge

ggcacagcte

' tgagggecag

ggcacagggc

cacctgctic

toccctacteg

ggtgaccatc

60

120

180

480



WO 2004093594

acgtgcteca
gtgcecctga
gtgcacagca
aacccecgtge
acaggagccyg
gccaccgtgc
atctgacage
-

ggcagegcct
tecetgagge
atccgggatt
agcatgaccc
tccagctacc
ctgactggca
agcgtectgce
gtgotgeage

ccagaggcacg
aaatgcccac

aacatcccos

acctaacc=-c

catgatcteco

getaccaggg
ctggcaacgt
tectgegggt
tgcagcagga
tggaggtcca
gctgetectt
Fgacagacgq,
atgccaaceyg
tgcagcgegt
teggeagege
tggagcccaa
ggggctaceoe
acgtgaccac
gggtggtgcet
aggatgcgca
ggtcggggtc
gtazgtcact

cactagacgza

ctaccctgag

gaccacgteg

ggtgectgggt

tgcgcacage

ggtccctgag

ctccecegag

caaacagctg

cacggceccte

gegtgtggeg

tgccgteage

caaggacctg

tgaggectgag

gtcgeagatg

gggtgcgaat

cgactetgte

cgageceege

agaccagagc

taagccatgr

catcocgtett

tagicacaig

gctgaggtgt

cagatggcca

gcaaatggea

tctgtcacea

gacceggtgg

cctggcettca
gtgcacagtt

ttcccggacg
gacgagggca
ctgcaggtgy
cggccaggayg
gtgttetgge
gccaacgage
ggcacctaca
accatcacag
ggaccgacaa
tcractceceyg
acagatccat
catcttecct

tgtggtggtg

tctggecagga
acgagcaggg
cctacagctg
tcacacccca
fggccctagt
gcctgacaca
tcaccgaagg
tgctggcaca
gcttcacctg
ccgcteccta
acacggtgac
aggatgggeca
agggcttgtt
gectgectagt
agcagecctat
tcaageocectkyg
ggagaategr
ttccatctet
Craaagacca

catgbtgagcg

PCTIUS2004/011767 ?,g

tgggcagggt

cttgtttgat

cctagtgege

gagaagcecce

gggcaccgat

gctcaaccte

ccgggaccay

aggcaatgca

cttecgtgage

ctcgaagceee

catcacgtge

gggtgtgecc

tgatgtgeac

gegcaaccee

gacatcteccce

tcctceatge

aagtzoctata

cctcstcage

agga-gtact

agga-gaccc

540

600

660

720

780

B40

900

960

1020

1080

1140

1200

is500

1560

lgz0

1680

o
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agatgtccag
Ccatagagag
ggactggatg
catcgagaga
gggatgggea
tgtatgttte
cagaagaaga
ctgaagacat
Cctgaaccagt
agaagaagtg
atcaccacac
12

700
PRT

<2;0?
<2i1>
<2]2>
<213

<400> 12

atcagectggt

gattacaaca

agtggcaagg

accatcteaa

taaggataaa

taccctecaca

gatgactaag

ttacgtggag

cctggactct

ggtggaaaga

gactaagagc

Chimera

ttgtgaacaa

gtactcteeg

ctttegecatg

aacccaaagg

ggtetgtgtg

gagtcagtaa

aaacaggtca

tggaccaaca

gatggttctt

aatagctact

ttctecegga

Met Glv val Leu Leu Thr Gln Arg

1

Leu Lev: Phe Pro S=x

ASp Prc val va)

35

5

20

Elg

40

cgtggaagta
ggtggtcagt
cgeccgteaac
tgagagctge
gacagcctte
gagctcoccaca
ctctgacctg
acgggaaaac
acttcatgté:
cctgttcagt

ctcegggtaa

Thr Leu Leu
ig
et Ala Ser Met Leu Gly
25
Leu Val Gly Thr Asp Ala

cacacagcte

gcecteceea

aacaaagacc

agcetgactg

tgcttecagec

ggtatatgte

catggtcaca

agagctaaac

cagcaagctg

ggtccacgag

atga

Ser Leu

Val

[
j ]
o 1

Thr

-
[+4]

Val

g
w
[
p}

<

PCT/US2004/011767 a‘q

agacacaaac
tecageacca
tccecagegee
catggggget
atgacctth
ttgectecac
gqacttcatge
tacaagaaca
agagtggaaa

ggtctgeaca

Leu Ala

Glu

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2324



Phe

Gln

Asp

Leu

Asp

ala

H

pot
123
R

Thr

o
m
'g

2la

WO 214093894

Ser

50

Leu

Gln

Ala

Glu

Ala

130

Leu

ASBD

Pro Glu

Thx Asp

Gly Ser

Gln Gly

100

Gly Ser

115

Val Ser

Glu Pro

Ser Ser

1]
'..J
o
= Q)
et

Lo
(]

Glu Gln

Pro

Thxr

Ala

85

Asn

Fhe

Léu

Asn

Tyr
185

Val E

Gly

Gly

Lys

70

Tyr

Ala

Thr

Gln

Lys

150

Gln

Leu

Phe

55

Gln

Ala

Ser

Cys

val

135

Asp

Gly

Leu

Phe

Ser

Leu

Asn

Leu

Phe

120

Ala

Leu

Thr

Asp
200

Leu

vVal

Arg

Arg

105

val

Ala

Arg

Ala

His

Thr

90

Leu

Ser

Pro

)
i_l
o £

=t
~}

AEN

272

Gln

Ala

Gln

Ile

Tyr

Gly
155

Alz

u

.
.
Jom

R i S T

Leu

60

Phe

Leu

Arg

Arg

Ser

140

Thr

1L
12
i

Asn

Ala

Phe

Val

Asp

125

Lys

Thr

Val

Thr

Leu

Glu

Pro

Arg

110

Phe

Pro

val

Phe

Ser
190

Arg 3

&

PCTHIS2004/01 1767 9 O

Ile

Gly

Asp

Gly

Ser

Thr

Trp

Gln

8o

Leu

Ala

Ser

Met

.Gln



Leu

Gln

225

Thr

vVal

Phe

Gln

Ala

305

Ser

Cys

val

Asp

WO 2047093894

Gly Ala Asn
210

Gln Asp Ala

Gly Ala val

Gly Thr Asp
2560

Ser Leu Ala
275

Leu Val His
290

Asn Arg Thr

Leu Arg Leu

Phe Val Ser
340

Ala ala Pro

355

Leu Arg Pro

Gly Thr Tyr
215

His Ser Ser
230

Glu vVal Gln
245

Ala Thr Leu

Gln Leu Asn

Ser Phe_Thr
295

Ala Leu
310

Phe

Gln Arg val
325

Ile Arg Rs

o]

Tyr Ser Lvs

Gly Asp Thr

Ser

val

val

Arg

Leu

280

Glu

Pro

Arg

Phe

1o

360

Cys

Thr

Pro

Cys

265

Ile

Gly

Asp

Val

Thr

Leu

Ile

Glu

250

Ser

Trp

Arg

Leu

Ala

330

Ser

ket

Ile

Val

Thr

235

Asp

Phe

Gln

Asp

Leu

315

Asp

Thi

Thx

Arg

220

Pro

Pro

Ser

Jeu

Gln

oo

Ala

Glu

Ala

Cys

Asn

Gln

Val

Pro

Thr

285

Gly

Gln

Gly

Val

Ser

Pro

Val

Glu

270

Asp

Ser

Gly

Ser

Ser

350

Fro

Ser

PCT/US20040011767 Q|

Val Leu

Sexr Pro
240

Ala Leu
255

Pro Gly

Thr Lys

Ala Tyr

Asn Ala

320

Phe Thr

335

Leu Gln

Asn Lys

Tyr Arg

&
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370 375 . 8o

Gly Tyr Pro Glu Ala Glu Val Phe Trp Gln Asp Gly Gln Gly Val Pro
385 390 395 400

Leu Thr Gly Asn Val Thr Thr Ser Gln Met Ala Asn Glu Gln Gly Leu
405 410 415

Phe Asp Val His Ser val Leu Arg Val Val Leu Gly Ala Asn Gly Thr
420 425 430

Tyr Ser Cys Leu Val Arg Asn Pro val Leu Gln Gln Asp Ala His Gly
435 440 T 445

Ser Val Thr Ile Thr Gly Gln Pro Met Thr Phe Pro Pro Glu Ala Gly
450 455 460

Ser Gly Ser Glu Pro Arg Gly Pro Thr Ile Lys Pro Cys Pro Pro Cys
465 470 475 480

Lys Cys Pro Ala Pro Asn Leu Glu Gly Gly Pro Ser Val Phe Ile Phe
485 490 495

Pro Pro Lys Ile Lys Asp Val Leu Met Tle Ser Leu Ser Pro Ile Val
500 505 510

Thr Cys Val Val val Asp Val Ser Glu Asp Asp Pro Asp Val Gln Ile
51s 520 525

Ser Txp Phe Val Asn Asn Val Glu Val His Thr Ala Gln Thr Gln Thr
530 535 540

24
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WO 2004/093%89.4

His

545

Ile

Asn

Lys

Glu

Phe

625

Glu

Erg

L
tn

Arg

Gln

Asn

Gly

Glu

610

Met

Leu

Phs

3 Thr =

69¢

Glu

His

Lys

Ser

595

Met

Pro

Asn

et

-

Asp

Gln

Asp

580

val

Thr

Glu

Tyr

Tyr

660

Tvr

Tyr

Asp

56%

Leu

Arg

Lys

Asp

Lys

645

Ser

Ser

Agn

550

Trp

Pro

Ala

Lys

Ile

€30

Asn

Lys

Cys

g
[y
m

Ser

Met

Ala

Pro

Gln

€15

Tyr

Thr

"Leu

Ser

Thr

Sexr

Pro

Gln

600

Val

val

Glu

Arg

Val

680

Arg

Leu

Gly

1le

585

Val

Thr

Glu

Pro

Val
665

Thr ¢

I TICE TR

Arg

Lys

570

Glu

Tyr

Leu

Trp

val

650

Glu

His

Val

355

Ala

Arg

val

Thr

Thr

635

Leu

Lys

Val Ser

Phe Ala

Thr Ile

Leu Pro

605

Cys Met

620

Asn Asn

Asp Ser

Lys Asn

Glv Leu
685

700

Ala

Cys

Ser

580

Pro

Val

Gly

Asp

Trp

670

His

PCT/US20040011767 § 3

Leu

Ala

575

Lys

Pro

Thr

Lys

Gly

655

val

Asn

Pro

560

Val

Pro.

Glu

Asp

Thr

640

Ser

Glu

His




)
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<210> 13

<211>
<212>
<213>

<400>" 13

atgggggtac

agcatggeca

acggatgcca

aacctcatcet

gaccaaggca

aatgcgtect

gtgagcattce

aagcccagca

acgtgctcta

gtgcccttga

gttcacagcg

aacccggtgt

tteccecctg

ccatgeaaat

gctataaaca

atcagcacct

tgtactcatyg

1670
DNA

Mouse

tgctcacaca

gcatggtgga

ccctacgetryg

ggcagctgac

gtgcctacte

tgaggctgea

aggactttga

tgaccctgga

gctaccaggg

ctggcaatgt

tgctgagggt

tgcagcaaga

aggcagggte

gcccaggtaa

tcectgeact

aacctegagg

atctcecctga

gaggacgctg

agtccaggtc

ctecettttec

agacaccaaa

caaccgcaca

gcgcgtecga

cagegetget

gcccaacaag

ctatecggag

gaccacatcec

ggtgctgggt

tgcteacgyc

ggggtccgag

gtcactagac

agaggataagqg

gtggaccatc

gcecccatagt

ctcagtctgg

tctgaagace

ccagagcctyg

cagctagtgce

gegetcectteco

gtaaccgacg

gttagectge

gacctacgtc

gcegagghge

cagatggcces

gctaacgges

tcagtcaccs

cceccqaegdac

cagagctccs

ccatgtacac

cgtecttcate

cacatgtgtg

?A

tcottgeact

ccgtggtgge

gctteagtcet

acagcttcac

ctgacctgtt

agggcagceta

aggtggcege

cagggaacat

tctggaagga

acgagcgggyg

cctacagetg

cacagggca

cgacaatcaa

stceegggag

skccatttcee

—tcecteceaa

Ztggtggatg

PCT/US2004/011767 94’

cctgttteca

cctggtggac

ggcacagcte

ggagggcegg

ggtgcaagge

cacctgettt

ccecctacteg

ggtgaccatc

tggacaggga

ctigttcgat

cectggtacgce

gcccctgaca

gccctgiect

aatggtaagt

atctctecte

agatcaagga

tgagcgagga

=

60

120

180

240

300

360

420

500

1"
219
=]

[
[[%]
o
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tgacccagat gtccagaktca gctggtttat

acaaaccecat

gcaccaggac

agcgeccate

ggggctggga

cctttgtgta

ctcocaccaga

tcatgcetga

agaacactga

tggaaaagaa

tgcacaatca

<210> 14
482

PRT

<211>

<212s

<213>

«<200> 14

Met Gly val

1

Leu Leu Phe

Asp Pro val

35

agagaggatt

tggatgagtg

gagagaacca

tgggcataag

tgtttetace

agaagagatg

agacatttac

accagtcectg

gaactgagtg

ccacacgact

Mouse

acaacagtac

gcaaggettt

tetcaaaace

gataaaggtc

ctcacagggt

actaagaaac

gtggagtgga

gactctgatg

daaagaaata

aagagcttcet

Leun Leu Thr Gln Arg

5

Pro Ser tiet

20

Val Ala Leu val Asp

40

Ala Ser i

gaacaacgtg gaagtacaca
tctecgggtg gtecagtgcece
cgecatgegee gtcaacaaca
caaaggtgag agctgecagec
tgtgtggaca ggcttctget
cagtaagagce tccacaggta
aggtcactét gacctgeatg
ccaacaacgg gaaaacagag
gttcttacté.catgtacagc
gctactectg ttecagtggtce

cececggactee gggtaaatga

Thr Leu Leu Ser Leu

10

1
r

Val @Glu val Gln

18]
tn

30

Thr Esp Ala Thr

27

PCT/US24/011767 95

cagctcagac

tcecccateca

aagacctece

tgactgcatg

tcagecatga

tatgtettge

gtcacagact
ctaaactaca
aagctgagag

cacgagggtc

Val Leu Ala

15

VY¥al Ser Glu

Arg Cv¥s Ser

1080

1140

1200

1260

1320

1380

1440

1500

1560

l670
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Phe Ser Pro Glu Pro Gly Phe Ser Leu Ala -Gln Leu Asn Leu Ile Trp
50 58 60

Gln Leu Thr Asp Thr Lys Gln Leu Val His Ser Phe Thr Glu Gly Arg
65 70 75 80

Asp Gln Gly Ser Ala Tyr Ser Asn Arg Thr Ala Leu Phe Pro Asp Leu
85 Q0 95

Leu Val Gln Gly Asn Ala Ser Leu Arg Leu Gln Arg Val Arg Val Thr
100 105 110

Asp Glu Gly Ser Tyr Thr Cys Phe Val Ser Ile Gln Asp Phe Asp Ser
115 120 125

Ala Ala Val Ser Leu Gln Val Ala Ala Pro Tyr Ser Lys Pro Ser Met
130 _ 135 140

Thr Leu Glu Pro Asn Lys Asp Leu Arg Pro Gly Asn Met Val Thr Ile
145 150 155 160

Thr Cys Ser Ser Tyr Gln Gly Tyr Pro Glu Ala Glu Val Phe Trp Lys
165 170 175

Asp Gly Gln Gly Val Pro Leu Thr Gly Asn Val Thr Thr Ser Gln Met
is0 185 190

1]

&la Asn Glu Arg Gly Lsu Phe Asp Val His Ser Val Leu Arg Val val

185 2090 205

28
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WO 2004/093894

Leu Gly Ala asn

210

Gln Gln
225

Phe Pro

Lys Pro

Pro Ser

Ser Leu

290

Asp Pro
305

Thxr Ala

Val val

o

Axg Thr

l1a Phe =&

Asp

Pro

Cys

Val

275

Ser

Asp

Gln

Ser

Ile

Ala

Glu

Pro

260

Phe

Pro

Val

Thr

2la

340

Cys

Ser

dly

His

Ala

245

Pro

ITle

Ile

Gln

Thr

Gly

230

Gly

Cys

Phe

Val

Tle

310

Thr

val

Pro

Tyr

215

Ser

Ser

Lys

Pro

Thr

285

Ser

His

Ile

Asn

Lys

Ser

Vval

Gly

Cys

Pro

280

Cys

Trp

Arg

Gln

Asn

380

Gly

Cys

Thr

Ser

Pro

285

Lys

Val

Phe

Glu

His

345

Lys

Ser

Leu

Ile

Glu

250

Ala

Ile

Val

vVal

Asp

330

Gln

Asp

Val

29

Vval

Thr

235

Pro

Pro

Lys

Asn

315

Asp

Leu

Arg

220

Gly

Arg

Asn

.Asp

Asp

300

Asn

Asn

Trp

‘g
H
o]

a xla

Asn

Gln

Gly

Leu

Val

285

Val

Val

Ser

Met

Ala

365

Pro

Pro

Pro

Pro

Glu

270

Leu

Ser

Glu

Thr

Ser

350

Pro

Gln

PCTIUS204/01176 7

Val

Leu

Thr

255

Gly

Met

Glu

Val

Leu

335

Gly

Ile

Val

Leu

Thr

240

Ile

Gly

Ile

Asp

His

320

Arg

Lys

Glu

Tyr

97



Val

385

Thr

Thr

Leu

Lys

Glu

465

Gly

WO 20047093594

370

Leu

Cys

Asn

Asp

Lys

450

Gly

Lys

<210>

<211l>

<212>

<213>

A A
[ 35 B S
S I ]
w o
v

v

<220>

<221>

Pro

Met

Asn

Ser

435

Asn

Leu

15
112
PRT

Pro

val

Gly

420

Asp

Trp

His

Pro

Thr

405

Lys

Gly

val

Asn

Misc_feature

Glu

350

Asp

Thr

Ser

Glu

His

470

375

Glu

Phe

Glu

Tyr

Arg

455

His

Artificial s=quence

Glu

Met

Leu

Phe

440

Asn

Thr

Consexved among mammals

Met

Pro

Asgn

425

Met

Ser

Thr

Thr

Glu

410

Tyr

Tyr

TYY

Lys

30

380

Lys Lys Gln Val

395

Agp Ile Tyr Val

Lys Asn Thr Glu
430

Ser Lys Leu Arg
445

Ser Cys Ser Vval
460

Ser Phe Ser Arg
475

Thr

Glu

415

Pro

Val

Val

Thr

Leu

400

Trp

val

Glu

Eis

[T S

£
bR

PCT/US200401 1767 gg



WO 2004413894 PCT/US204/11 1767
<222% {(1)..(3)
<223> ALE, or another amino acid seqguence

<220
<221>
<222>
<223>

<220>
<221>»
<222>
<223>

<220
<221s
<222>
<223

<220>
<221>
«222>
<223>

<220>
<221>
<222

<223>

N A
L W
N
O
v v

A
[ 8]
5]
3]
v

<223>

<400>

Misc_feature
(26) .. (27)
SP, or another amino acid sequence

Mise feature

Y
(52} .. (62) . e
FAEGQDQGSAY, or another amino acid sequence P
)
Misc_feature
(67)..(79)

ALFPDLLAQGNAS, or another amine acid sequence

Misc feature
(86)..(102)
RVADEGSFTCFVSIRDF, or another amino acid sequence

Misc_feature
(107) ..{107)

V, or another amine acid sequence

Misc_feature
(7) .. (17)

PEDPVVALVGT, or another amino acid seguence

15



WO 2004/093894

Xaa Xaa

Xaa Asp

Leu Ala

Val His

50

Arg Thr
65

Arg Leu

Xaa Xaa

Xaa

Ala

Gln

35

Ser

Xaa

Gln

xaa

<210> 16

<21l> 3

<212> PRT

<213>

<400

)

val Gln va:

1

val

Thr

20

Leu

Xaa

Xaa

Arg

Xza

100

Gln

Leu

Asn

Xaa

Xaa

val

8S

Xaa

val

Cys

Leu

Xaa

Xaa

70

Xaa

Xaa

Xaa

Cys

Ile

Xaa

55

Xaa

Xaa

dly

Artificial sequence

Xaa

Ser

Trp

40

Xaa

Xaa

Xaa

Ser

Conzzrved amoung mammals

Xaa

Phe

25

Gln

Xaa

Xaa

Xaa

Ala
105

Xaa

10

Xaa

Leu

Xaa

Xaa

Xaa

90

Ala

27

Xaa

Xaza

Thr

Xaa

Xaa

75

Xaa

Xaa

Glu

Aép

Xaa

-1y

Xaa

Xaa

Ser

Xaa

Pro

Thr

45

Xaa

Xaa

Xaa

Leu

————

Xaa

Lys

Xaa

Xaa

Xaa

Gln
110

PCT/US2004/011767

Xaa

15

Phe

Gln

Ala

Xaa

Xaa

95

Val

Xaa

Ser

Leu

Asn

Leu

80

Xaa

Ala

a0



WO 2004093894 PCT/US2004/011 1767

<210> 17
<21l1> 8
<212> PRT

<213> Artificial sequence

<220>

<223> Conserved among mammals

<400> 17

Asp Ala Thr Leu Cys Cys Ser Phe

1 5
<210> 18

<21l> 24

<212> PRT

<213> Artificial sequence

<220>

<223> Conserved among mammals

<400> 18

Glu Pro Gly Phe Ser Leu Ala Gln Leu Asn Leu Ile Trp Gln Leu Tar
1 5 10 15

Asp Thr Lys Gln Leu Val His Ser
20
<212> PRT
1

3> Artificial sequence

<223> Conserved among mammals

33



WO 2004/093894

<400>

19

Ala Asn Arg Thr

1

<210>
<211

. €212

<213

<220>

<223>'

<400>

20
3
PRT

Artificial sequence

Conserved among mammals

20

Leu Arg Leu Gln Arg Val

1

<210>
<211>
<212

<213>

<220>

<223>

<400>

5

21
4
PRT

Artificial sequence

Conserved among mammals

Gly Ser Ala Ala

8}
tJ

wun

PRT

Artificial gequence

[
ils

qc

PCT/US2004/011767




WO 200d/093894

<223>

<400>

Conserved among mammals

22

Ser Leu Gln Val Ala

1

<210>
<211>
<212
<213>

<220>
<Z223>

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

<220>
<221
<232

<233

<220>
<221>
<2225

<«223>

N A A
W 1 2
Wt
15 I = - ]
v v v

A
tJ
]
L
v

<400>

23
112
PRT

5

Artificial sequence

Conserved amino acids in human B7-H3 Vi and v2

Misc_feature

{2)..(2)
L or v,

or another amino acid

Misc_feature
(22) ..(22)

C or R,

er another amino acid

Misc_feature
(53) .. (53)

Aor T,

or another amino acid

HMisc_feature

(56)..(55)

Q or R,

©r another amineo acid

35

PCT/AUS2004/01 1767



WO Hud/mv3gyd

Ala Xaa Glu Vval

Thr Asp Ala Thr

20

Leu Ala Gln Leu

Val His
50

35

Ser Phe

Arg Thr Ala Leu

65

Arg Leu

Val Ser

<210>
<211
<212>

<213>

A
¢ ]
[
o
A

A
[ 3%}
F3
W
v

<400>

ggggacaagt ttgtacaaas aagcaggctc

Gln Arg

Ile Arxg
100

24
55
DNA

Gln

Leu

Asn

Xaa

Phe

Val

85

Asp

val

Xaa

Leu

Glu

Pro

70

Arg

Phe

Pro

Cys

Ile

Gly

55

Asp

val

Gly

Artificial sequence

Primer

o4

Glu

Ser

TIp

Xaa

Leu

Ala

Ser

Asp

Phe

25

Gln

Asp

Leu

Asp

Ala
105

Pro.val val Aala
10

Ser Pro Glu Pro

Leu Thr Asp Thr
- 45

Gln Gly Ser Ala
60

Ala Gln Gly Asn
75

‘Glu Gly Ser Phe

90

Ala Val Sex Leu

Leu

Gly

30

Lys

Tyx

Ala

Thr

Gln
110

PCT/US2004/011767

val Gly
15

Phe Ser

Gln Leu

Ala Asn

Ser Leu
80

Cys Phe
95

Val Ala

caccatgetg cgteggcggg gcage 55

36




WO 2004/093894 PCT/US2004/011767 qS

<210> 25

<2ll> 59

<212> DNA

<213> Artificial seguence

<220>

<223> Primer

<400> 25

ggggaccact ttgtacaaga aagctgggtt caggctattt cttgteceatc 50
<210> 28

<2]11> 22

<212> DNA

<213> Artificial sSequence

<220>

<223> Primer

<400> 26

ctetggggqgy aatgtcatag gc 22
<210 27

<211> Bs

<212> DNA

<213> Artificizil seguence

<220>

<223> Primer

<400> 27

ggggacaagt ttgtacaaaa sagcaggctc caccatgcott cgaggatggg gtggc 55
<210> 28

<211l> 50

<212> DHNA

<213>» Artificial segusnce



WO 20041093894 PCTUS2004/011767 %

<220>

<223> Primer

<400> 28

ggggaccact ttgtacaaga aagctgggtt caagecaattt cttgtccgte 50
«210> 29

<211> 21

<212> DNA

<213> Artificial sequence

<220>

<223> Primer

<400> 29

agctttgetg agggceagga ¢ oL 21
<210> 30

<21l> 22

<212> DNA

<213> Artificial sequence

220>

<223> Primer

<400> 30

ctgggagcac tgtggttctg cc 22
<210> 31

<211> 21

<212> DNR

<313> Artificial sscuence

<2320

<223> Primar

<400> 31

ctggcacagc tcaacctca:zs c 21

38



LE]

WO 2004093894

<210>
<211>
<212
<213>

<220
<223

<400>

32
20
DNA

Artificial sequence

Primer

32

accaggcagc tgtaggtgece

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

<220>
<223

<400

a3
22
DNA

Artificial sequence

Primer

33

ctgtgatggt gactgagccg tg

<210
<211
<212>
<213>

<220>

<223

<400

32
21
DNA

Artificial sequence

Primer

34

cgegtgegtg tggeggatga g

<210>
<211

<212>

22
DNA

L)

Lle]

a7t

PCT/US204M0 11767

20




WO 2004/093894

<213> Artificial sequence

<220>

<223> Primer

<400> 35
tacaggaatc agcactaggt tc

40

a3

PCT/US2004/051767

22

o

.
)
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<110-

wyeth

Ling, Vincent

carreno, Beatriz M.

Collins, Mary

<120>

<130>

<160> 34

<170>

<210> 1
<211> 951
<212> DNA
<213>

<400> 1
atgctgcgtc

ctgtggttct

ctggtgggca
gcacagctca

gagggccagg
gcacagggca
acctgetteg
ccctactega
gtgaccatca
gggcagggtg
ttgtttgatg
ctggtgegea
cctatgacat

gcactgctgg

08702.134-00304

Homo sapiens

ggcggggeag
gcctcacagg
ccgatgccac
acctcatctg
accagggcag
acgcatccct
tgagcatccg
agcccagcat
cgtgctccag
tgcccctgac
tgcacagcgt
acccecgtget
tcecceccaga

tggccctgge

PatentIn version 3.1

ccetggcatg
agccctggag
cctgtgetge
gcagctgaca
cgcctatgec
gaggctgcag
ggatttcgge
gaccctggag
ctaccggggc
tggcaacgtg
cctgcgggtg
gcagcaggat
ggccctgtgg
tttcgtgtge

sequence listing
. . SEQUENCE LISTING

B7-H3 AS AN IMMUNOREGULATORY AGENT

ggtgtgcatg
gtccaggtcc
tcctteteee
gataccaaac
aaccgcacgg
cgcgtgegtg
agcgctgecg
cccaacaagg
taccctgagg
accacgtecgce
gtgctgggtg
gcgcacgget
gtgaccgtgg

tggagaaaga
Page 1

tgggtycage
ctgaagaccc
ctgagectgg
agctgatgea
cecetettecc
tggcggacga
tcagectgea
acctgeggec
ctgaggtgtt
agatggccaa
cgaatggcac
ctgtcaccat
ggctgtctgt

tcaaacagag

cctgggagcea
agtggtggca
cttcagcectg
cagctttgcet
ggacctgctg
gggcagcttc
ggtggccget
aggggacacyg
ctggcaggat
cgagcagggce
ctacagctgc
cacagggcag

ctgtctcatt

ctgtgaggag

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



Q

sequence listing

10
gagaatgcag gagctgagga ccaggatggg gagggagaag gctccaagac agccctgcag 900
¢Ctctgaaac actctgacag caaagaagat gatggacaag aaatagcctg a 951
<210> 2
<211> 316
<212> PRT

<213> Homo sapiens

<400> 2

Met Leu Arg Arg Arg Gly Ser Pro Gly Met Gly val His val Gly Ala
1 5 10 15

Ala Leu Gly Ala Leu Trp Phe Cys Leu Thr Gly Ala Leu Glu val GlIn
20 _ 25 30

val Pro Glu Asp Pro val val Ala Leu val Gly Thr Asp Ala Thr Leu
35 40 45

Cys Cys Ser Phe Ser Pro Glu Pro Gly Phe Ser ggu Ala Gin Leu Asn
50 55

Leu Ile Trp GIn Leu Thr Asp Thr Lys GIn Leu val His Ser Phe Ala
65 70 75 80

Glu Gly GIn Asp GIn Gly Ser Ala Tyr Ala Asn Arg Thr Ala Leu Phe
85 20 95

Pro Asp Leu Leu Ala Gln Gly Asn Ala Ser teu Arg Leu GIn Arg val
100 105 - 110

- Arg val Ala Asp Glu Gly Ser Phe Thr Cys Phe val Ser Ile Arg Asp
115 120 125

Phe Gly Ser Ala Ala val Ser Leu GIn val Ala Ala Pro Tyr Ser Lys
130 135 140

Pro ser Met Thr Leu Glu Pro Asn Lys Asp Leu Arg Pro Gly Asp Thr
145 150 155 160

val Thr Ile Thr Cys Ser Ser Tyr Arg Gly Tyr Pro Glu Ala Glu val
165 170 175

Phe Trp GIn Asp Gly GIn Gly val Pro Leu Thr Gly Asn val Thr Thr
1380 185 130

Ser GIn Met Ala Asn Glu GIn Gly Leu Phe Asp val His Ser val Leu
195 200 205
Page 2



Arg val
210

Pro val
225

Pro Met

val Cys

Lys Ile

Asp

Ser
305

ASp
<210> 3
<211> 951
<212> DNA

<213>

<400> 3
atgcttcgag

ctgtgcctct
ctggtggaca
gcacagctca
gagggccggg
gtgcaaggca
acctgctttg
ccctactcga
gtgaccatca
ggacagggag
ttgttcgatg
ctggtacgca
cccctgacat

gtactactgg

val

Leu

Thr

Leu

Lys

Glu

Ser

Leu Gly Ala Asn

GIn Gln

Asp Ala

Gly
215

His

230

Phe Pro

245

Ile Ala

260

GIn Ser

Gly Glu

Lys Glu

Pro

Leu

Cys

Gly

Asp

Glu Ala

val

Leu

Glu
280

Glu

ser
295

Lys

Asp Gly

310

Mouse

gatggggtag
gcctcacagg
cggatgccac
acctcatctg
accaaggcag
atgcgtcctt
tgagcatcca
agcccagcat
cgtgctctag
tgcccttgac
ttcacagegt
acccggtgtt
tcccccctga

tggcectyge

cceccagtgtg
agctgtggaa
cctacgctgce
gcagctgaca
tgcctactec
gaggctgcag
ggactttgac
gaccctggag
ctaccagggc
tggcaatgtg
gctgagggtg
gcagcaagat
ggcrctgtgg
tttcgtgtgce

Gly

Leu

Ala

265

Glu

Thr

Gln

sequence listing

Thr Tyr Ser Cys Leu
220

Ser val
235

Trp val
250

Leu Ala

Asn Ala

Ala Leu

Glu Ile
315

ggtgtgtgtg
gtccaggtct
tcctttteee
gacaccaaac
daccgcacag
cgcgtccgag
agcgctgctg
cccaacaagg
tatccggagg
daccacatccc
gtgctgggty
gctcacgget
gtaaccgtgg
tggagaaaga

Page 3

Thr Ile

Thr val
val

Phe

Ala
285

Gly

G1n
300

Pro

aAla

tgcgcacagce
ctgaagaccc
cagagcctgg
agctggtgea
cgetctteee
taaccgacga
ttagcctgea
acctacgtcc
ccgaggtgtt
agatggccaa
ctaacggcac
cagtcaccat
ggctctcegt

tcaagcagag

val Arg

Thr Gly

Gly Leu

Cys Trp

270

Glu Asp

Leu Lys

AsSn

Gln
240

Ser
255

Arg
Gln

His

actgggggtg
cgtggtggec
cttcagtctg
cagcttcacg
tgacctgttg
gggcagctac
ggtggccgec
agggaacatg
ctggaaggat
€gagcggggc
ctacagctgce
cacagggcag
ctgtcttgtg
ctgcgaggag

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

[°3



sequence listing
gagaatgcag gtgccgagga ccaggatgga gatggagaag gatccaagac agctctacgg 900 IC“*

cctctgaaac cctctgaaaza caaagaagat gacggacaag aaattgcttg a _ 951

<210> 4
<211> 316
<2172> PRT

<213> Mouse

<400> 4

get Leu Arg Gly Trp Gly Gly Pro Ser X81 Gly val Cys val i;g Thr
5

Ala teu Gly val Leu Cys Leu Cys Leu Thr Gly Ala val Glu val GlIn
20 25 30 -

val'ser Glu Asp Pro val val Ala Leu val Asp Thr Asp Ala Thr Leu
35 40 45

Arg Cys Ser Phe Ser Pro Glu Pro Gly Phe Ser Leu Ala G1n Leu Asn
50 55 60

Leu ITe Trp GIn Leu Thr Asp Thr Lys Gin Leu val His Ser pPhe Thr
65 70 75 80

Glu Gly Arg Asp Gln Gly Ser Ala Tyr ggr Asn Arg Thr Ala bgu Phe
85

Pro Asp Leu Leu val Gln Gly Asn Ala Ser Leu Arg Leu Gln Arg val
100 105 110

Arg val Thr Asp Glu Gly Ser Tyr Thr Cys Phe val Ser Ile Gln Asp
115 120 125

Phe Asp ser Ala Ala val ser Leu Gln val Ala Ala Pro Tyr Ser Lys
130 135 140

Pro Ser Met Thr Leu Glu Pro Asn Lys Asp Leu Arg Pro Gly Asn Met
145 150 155 160

val Thr Ile Thr Cys Ser Ser Tyr Gln Gly Tyr Pro Glu Ala Glu val
165 170 175

Phe Trp Lys Asp Gly G1ln Gly val Pro Leu Thr Gly Asn val Thr Thr
180 185 190

Ser GIn Met Ala Asn Glu Arg Gly Leu Phe Asp val His Ser val Leu
195 200 205

Page 4



" Pro

val
210

Arg

Pro val

225

Leu

val Cys

Lys Ile

ASp

ser
305
<210> 5
<211>
<212>
<213>

DNA

<400> 5
atgctgecgtc

ctgtggttct
‘ctggtgggca
gcacagctca
gagggccagg
gcacagggca
acctgcttcg
ccctactega
gtgaccatca
gggcagggtg
ttgtttgatg
ctggtgcgca
agaagcccca

ggcaccgatg

val
Leq
Thr
Leu
LyS
AsSp

Asn

1605

Homo

Leu Gly

GIn Gln

Phe Pro

245

val val

260

Gln Ser

Gily Glu

Lys Glu

sapiens

ggcggggcag
gcctcacagg

ccgatgccac
acctcatctg
accagggcag
acgcatccct
tgagcatccg
agcccagceat
cgtgctccag
tgccecctgac
tgcacagcat
accccgtgcet
caggagccgt

ccaccctgeg

Ala
ASp
Pro
Leu
Cys

Gly

Asn
215

Ala

Glu

Leu

Glu
280

ser
295

ASp

ccctggeatg
agccctggag
cctgtgetge
gcagctgaca
cgcctatgcec
gaggctgcag
ggatttcggc
gaccctggag
ctaccagggc
tggcaacgtg
cctgegggtg
gcagcaggat
ggaggtccag
ctgctcctte

His Gly

Ala Leu

val Ala

265

Glu Glu

Lys Thr

Gly Gln

sequence Tisting

Gly Thr Tyr Ser

val
235

Ser
Trp val
Leu Ala
Asn Ala
Ala

Leu

Ile
315

Glu

ggtgtgcatq
gtccaggtec
tccttctece
gataccaaac
aaccgcacgg
cgcgtgegtg
agcgcetgecg
cccaacaagg
taccctgagg
accacgtcge
gtgctgggtg
gcgcacaget
gtccctgagg

tcccccgage
Page 5

Cys Leu val

220

Thr Ile

Thr val

Phe val

Ala

Gly
285

Pro
300

Ala

tgggtgcage
ctgaagaccc
ctgagcctgg
agctggtgca
ccctettece
tggcggacga
tcagcctgca
acctgeggee
ctgaggtgtt
agatggccaa
caaatggcac
ctgtcaccat
acccggtggt
ctggcttcag

Thr
Gly
Cys
270

Glu

Leu

Arg Asn

Gly GlIn
240

Leu Ser
255

Trp Arg
Asp Gln

Lys Pro

cctgggagca
agtggtggcea
cttcagcctg
cagctttgct
ggacctgctg
gggcagcttc
ggtggcegcet
aggggacacg
ctggcaggat
cgagcagggce
ctacagctgc
cacaccccag
ggcccragtg

cctggcacag

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

105



ctcaacctca

.cgggaccagg
ggcaatgcat

', - ttcgtgagca

tcgaagﬁcca

atcacgtgct

ggtgtgcccc:

..gatgtgcaca

. cgcaaccceg

acattcccce

ctggtggccc

gcaggag
aaacact

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

<400>

Met Leu
1

Ala Leu
val Pro
Cys Cys
. Leu TIle
65

Glu Gly

Pro Asp

ctg
ctg

6
534
PRT

Homo

6
Arg

Gly

Glu

35

Ser

Trp

GIn

Leu

tctggcagct
gcagcgccta
ccctgagget
tccgggattt
gcatgaccct
ccagctaccg
tgactggcaa
gcgtcctgeg
tgctgcagca
cagaggccct
tggctttcgt
aggaccagga

dcagcaaaga

sapiens

Arg

Ala

20

ASp

Phe

Gln

Asp

Leu
100

Arg

Leu

Pro

Ser

Leu

Gln

85

Ala

Gly

Trp

vaf

Pro
Thr
70

Gly

Gin

Ser

Phe

val

Glu

55

Asp

ser

Gly

gacagacacc
tgccaacege
gcagcgegtyg
cggcageget
ggagcccaac
gggctaccct
cgtgaccacg
ggtagtgctg
ggatgcgeac
gtgggtgacc
gtgctggaga
tggggaggga
agatgatgga

Pro

Cys

Ala

40

Pro

Thr

Ala

Asn

sequence 1listing

aaacagctgg

acggccctct

cgtgtggcgg
gccgtcagec

aaggacctgc

gaggctgagg
tcgcagatgg

gbtgcgaatg
ggctctgtca

gtggggctgt

aagatcaaac

gaaggctcca

caagaaatag

Gly

Leu

25

Leu

Gly

Lys

Tyr

Ala
105

Met Gly
10

Thr Gly

val Gly

Phe ser

GIn Leu

75

Ala Asn
90

Ser Leu

Page 6

tgcacagttt
tcceggacct
acgagggcag
tgcaggtggc
ggccagggga
tgttctggca
ccaacgagca
gcacctacag
ccatcacagg
ctgtctgtct
agagctgtga

agacagccct

cctga

val

Ala

Thr

Leu

60

val

Arg

Arg

His

Leu

Asp

45

Ala

His

Thr

Leu

val
Glu
30
Ala
Gln
ser

Ala

GlIn
110

Gly

15

val

Thr

Leu

Phe

Leu

95

Arg

caccgaaggc
gctggcacaa
cttcacctge
cgctecectac
cacggtgacc
ggatgggcag
gggcttgrte
ctgecctggtg
gcagcctatg
cattgcactg
ggaggagaat
gcagcctetg

Ala

Gln

Leu

Asn

Ala

80

Phe

val

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1605

|06



Arg val
Phe Gly
Pro Ser
145

val Thr
Phe Trp
Ser GlIn
Arg val

210

Pro val
225

Arg Ser
val Ala
Glu Pro
Asp Thr

290
Ser Ala
305
Gly Asn
Ser Phe

ser Leu

Pro Asn
370

Ala

115

Ser

Met

Ile

GIn

Met

195

val

Leu

Pro

Leu

Gly

Lys

Tyr

Ala

Thr

Gln
355

Lys

Asp

Ala

Thr

Thr

Leu

GIn

Thr

val

260

Phe

GIn

Ala

Ser

Cys

340

val

ASp

Glu

Ala

lLeu

Cys

165

Gly

Asn

Gly

GIn

Ser

Leu

Asn

Leu

325

Phe

Ala

Leu

Gly

val

Glu

150

Ser

GIn

Glu

Ala

Thr

Leu

val

Arg

val

Ala

Arg

ser

ser
135

Pro

Ser

Gly

Glin

Asn

215

Ala

val

Asp

Ala

His

295

Thr

Leu

Ser

Pro

Pro
375

Phe

120

Leu

AsSn

Tyr

val

Gly

200

Gly

His

Glu

ala

Gln

280

sSer

Ala

GIn

I1le

Tyr

Gly

sequence Tisting
Thr Cys Phe val Ser

Gln

Lys

GIn

Pro

185

Leu

Thr

sSer

val

Thr

265

Leu

Phe

Leu

Arg

345

Ser

Asp

val

Asp

Leu

Phe

Tyr

Ser

Gln

250

Leu

Asn

Thr

Phe

val

330

ASp

LYS

Thr

Page 7

Ala
Leu
155
Tyr
Thr
AsSp
ser
val
235
val
Arg
Leu
Glu
Pro
315
Arg
Phe

Pro

val

Ala

140

Arg

Pro

Gly

val

Cys

Thr

Pro

Cys

Ile

ASp

val

Gly

ser

Thr
380

125

Pro

Pro

Glu

Asn

His

205

Leu

Ile

Glu

Ser

Trp

Arg

Leu

Ala

Ser

Met

365

Ile

ile

Tyr
Gly
Ala
val
190
ser
val
Thr
Asp
Phe
270
Gln
ASp
Leu
ASp
Ala
350

Thr

Thr

Arg

ser

Asp

Glu

175

Thr

Ile

Arg

Pro

Pro

255

Ser

Leu

Gln

Ala

Glu

335

Ala

Leu

Cys

Asp

Lys

Thr

160

val

Thr

Leu

AsSn

Gln

240

val

Pro

Thr

Gly

Gln

320

Gly

val

Glu

Ser

o7



Ser Tyr Arg
385

Gly val Pro

Gln Gly Leu

Asn Gly Thr
435

Ala His Gly
450

Glu Ala Leu
465

Leu val Ala
Glu Glu Glu

Ser Lys Thr
515

Asp Gly GlIn
5

<210> 7

<211> 112

<212> PRT

<213> Homo

<400> 7
Ala Leu Glu
1

Thr Asp Ala
Lteu Ala GIn
35

val His Ser
50

Gly Tyr Pro
390

Leu Thr Gly
405

Phe Asp val
420

Tyr Ser Cys
ser val Thr
Trp val Thr

470

Leu Ala phe
485

Asn Ala Gly
500

Ala Leu Gln

Glu Ile Ala

sapience

val Gln val
s

Thr Leu Cys

20

Leu Asn Leu

Phe Ala Glu

Glu
Asn
His
Leu
Ile
455
val
val

Ala

Pro

Pro

Cys

Ile

Gly
55

Ala

val

Ser

val

440

Thr

Gly

Ccys

Glu

Leu
520

Glu

Ser

Trp
40

sequence listing
Glu val Phe Trp Gln

Thr

val

425

Arg

Gly

Leu

Trp

505

Lys

Asp
Phe
25

Gln

ASp

395
Thr Ser
410
Leu Arg
Asn Pro
GIn Pro
Ser val

475
Arg Lys

GIn Asp

His Ser

Pro val
10
Ser Pro

Leu Thr

Gln Gly

Page 8

Gln

val

val

Met

460

Cys

Ile

Gly

Asp

val

Glu

Asp

ser
60

Met

val

Leu

445

Thr

Leu

Lys

Glu

ser
525

Ala

Pro

Thr

45

Ala

Asp

Ala

Leu

430

Gln

Phe

Ile

Gin

Gly

510

Lys

Leu
Gly
30

LysS

TYyr

Gly

ASnh

Glin
400

Glu

415

Gly

Gln

Pro

Ala

Ser

495

Glu

Glu

val
15
Phe

Gln

Ala

Ala

ASp

Pro

Leu

480

Cys

Gly

Asp

Gly

Ser

Leu

Asn

|08



sequence listing
2;9 Thr Ala Leu Phe Pro Asp Leu Leu Ala ggn Gly Asn Ala Ser Leu
70

80

Arg Leu Gln Arg val Arg val Ala Asp gau Gly Ser Phe Thr ggs Phe
85

. val Ser Ile Arg Asp Phe Gly Ser Ala Ala val Ser Leu Gln val Ala
100 .

<210> 8
<211>
<212>
<213>

DNA

<400> 8
. atgggggtac

agcatggcca
accgatgeca
aacctcatct
gaccagggca
aacgcatecc
gtgagcatcc
aagcccagea
acgtgctcca
gtgcccctga
gtgcacagcg
aacccegtge
ttccccecag
ccatgcaaat
gctataaaca
atcagcacct
tgtactcatg
tgacccagat
acaaacccat
gcaccaggac
agcgeccatc
ggggctggga
cctttgtgta

1670

Chimera

tgctcacaca
gcatgctgga
ccctgtgetg
ggcagctgac
gcgectatgce
tgaggctgca
gggatttcgg
tgaccctgga

gctaccgggyg

ctggcaacgt

tcctgegggt
tgcagcagga
aggcagggtc
gcccaggtaa
tcectgeact
aacctcgagg
atctccctga
gtccagatca
agagaggatt
tggatgagtg
gagagaacca
tgggcataag
tgtttctace

gaggacgctg
ggtccaggtc
ctccttctec
agataccaaa
caaccgcacg
gcgegtgegt
cagcgctgcec
gcccaacaag
ctaccctgag
gaccacgtceg
ggtgctgggt
tgcgcacgge
ggggtccgag
gtcactagac
agaggataag
gtggaccatc
gccccatagt
gctggtttgt
acaacagtac
gcaaggcttt
tctcaaaacc
gataaaggtc
ctcacagggt

105

ctcagtctgg
cetgaagacc
cctgagectg
cagctggtge
gccetettee
gtggcggacg
gtcagcctgce
gacétgcggc
gctgaggrgt
cagatggcca
gcgaatggca
tctgtcacca
cceegeggac
cagagctcca
ccatgtacag
cgtcttcatc
cacatgtgtg
gaacaacgtg
tctcegggtg
cgcatgcgec
caaaggtgag
tgtgtggaca

cagtaagagc
Page 9

110

tccttgcact
cagtggtggc
gcttcagect
acagctttge
cggacctgct
agggcagctt
aggtggccegce
caggggacac
tctggcagga
acgagcaggg
cctacagctg
tcacagggea
cgacaatcaa
ctccegggag
atccatttec
ttccctecaa
gtggtgoatg
gaagtacaca
gtcagtgccc
gtcaacaaca
agctgcagcece
gccttctget

tccacaggta

cctgttteca

actgytygfse

ggtatagf¥£.
tgagggccag
ggcacagggc
cacctgcttc
tccctacteg
ggtgaccatc
tgggcagggt
cttgtttgat
cctggtgege
gcctatgaca
gceetgtect
aatggtaagt
atctctccte
agatcaagga
tgagcgagga
cagctcagac
tccccatcca
aagacctccc
tgactgcatg
tcagccatga

tatgtcttge

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

1020
1080
1140
1200
1260
1320
1380

1o



ctécaccaga
_tcatgcctga
agaacactga
tggaaaagaa

tgcacaatca

<210> 9
<211> 482
<212> PRT

sequence listing

agaagagatg actaagaaac aggtcactct gacctgcatg gtcacagact

agacatttac gtggagtgga ccaacaacgg gaaaacagag ctaaactaca

accagtcctg gactctgatg gttcttactt catgtacagc aagctgagag

gaactgggtg gaaagaaata gctactcctg ttcagtggtc cacgagggtc

ccacacgact aagagcttct cccggactcc gggtaaatga

<213> cChimera

<400> 9
Met Gly val
1

Leu Leu Phe

Asp Pro val
35

Phe Ser Pro
50

Gln Leu Thr
65 -

Asp GIn Gly
Leu Ala GIn
Asp Glu Gly

Ala Ala val
130

Thr Leu Glu
145

Thr Cys Ser

Leu

Pro

20

val

Glu

Asp

Ser

Ser

Pro

Ser

Leu

ser

Ala

Pro

Thr

Ala

85

Asn

Phe

Leu

Asn

Thr
Met
Leu

Gly

Tyr
Ala
Thr

Gln

Gln
Ala
val
Phe
55

Gln
Ala
Ser
Cys
val
135

Asp

Gly

Arg

ser

Gly

40

Ser

Leu

Asn

Leu

Phe

120

Ala

Leu

Tyr

Thr

Met

25

Thr

Leu

val

Arg

Ala

Arg

Pro

Leu

10

Leu

Asp

Ala

His

Thr

90

Leu

Ser

Pro

Pro

Glu
170

Leu Ser Leu val Leu Ala

Glu val GIn val Pro Glu
30

Ala Thr kgu Cys Cys Ser

Gln ggu Asn Leu Ile Trp

ser Phe Ala Glu Gly Gln
75 80

Ala Leu Phe Pro Asp Leu
95

Gln Arg val Arg val Ala
ITe Arg Asp Phe Gly ser

Tyr Ser Lys Pro Ser Met
140

Gly Asp Thr val Thr Ile
155 160

Ala Glu val Phe Trp Gln

Page 10

1440
1500
1560
1620
1670

1O



ASp

- Ala

Leu

Phe

Lys

Pro

Ser

val
Ala
Arg
val
385
Thr

Thr

Leu

Gly

Asn

Gly

210

Glin

Pro

Pro

Ser

Leu

290

Pro

Ala

val

Phe

Thr

370

Leu

Cys

Asn

ASp

Gln

Glu

195

Ala

Asp

Pro

cys

val

275

Ser

Asp

Gin

Ser

Ala

Ile

Pro

Met

Asn

ser
435

Gly
Gln
Asn
Ala
Glu
Pro
260
Phe
Pro
val
fhr
Ala
340
Cys
ser

Pro

val

val

Pro Leu Thr

Gly Leu

Gly

His

Ala

245

Pro

Ile

Ile

Gin

Gln

325

Leu

Ala

Lys

Pro

Thr

405

Lys

Gly

Thr

Cys

Phe

val

Ile

310

Thr

Pro

val

Pro

Glu

390

Asp

Thr

Ser

phe

Tyr
215

Ser

Ser

Lys

Pro

Thr

295

Ser

His

Ile

Asn

Lys

Glu

Phe

Gluy

TYr

Asp

Ser

val

Gly

Cys

Pro

280

Cys

Trp

Arg

Gin

Asnh

360

Gly

Glu

Met

Leu

Phe
440

sequence listing
Giy Asn val Thr Thr

185

val

Cys

Thr

Ser

Pro

265

Lys

val

Phe

Glu

His

345

Lys

ser

Met

Pro

Asn

425

Met

His

Leu

Ile

Glu

250

Ala

Ile

val

val

ASp

330

G1n

Asp

val

Thr

Glu

410

Tyr

Ser

val

Thr

235

Pro

Pro

Lys

val

Asn

315

TYyr

Asp

Leu

Arg

Lys

Asp

Lys

val

Arg

220

Gly

Arg

AsSn

Asp

300

Asn

Asn

Trp

Pro

Ala

380

Lys

Ile

Asn

Tyr Ser Lys

Page 11

Leu
205
Asn
Gln
Gly
Leu
val
285
val
val
ser
et
Ala
365
Pro
Gin
Tyr

Thr

Leu
445

ser

190

Arg

Pro

Pro

Pro

Glu

270

Leu

ser

Glu

Thr

ser

350

Pro

Gln

val

val

Glu

430

Arg

Gln

val

val

Met

Thr

255

Gly

Met

Glu

val

Leu

335

Gly

Ile

val

Thr

Glu

415

Pro

val

Met

val

Leu

Thr

240

Ile

Gly

Ile

AsSp

His

320

Arg

Lys

Glu

Tyr

Leu

400

Trp

val

Glu

W



sequence listing

Lys Lys Asn Trp-val Glu Arg Asn Ser Tyr Ser Cys Ser val val His
450 55

465

Gly Lys

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

10

DNA

<400> 10 -
atgggggtac

agcatggcca
accgatgcca
aacctcatct
gaccagggca
aacgcatccc
gtgagcatcc
aagcccagea
acgtgctcca
gtgccectga
gtgcacagca
aacccegtge
acaggagccg
gccacectge
atctggcagc
ggcagcgect
tccctgagge
atccgggatt
agcatgaccc
tccagctace
ctgactggca
agcgtectge
gtgctgcagc

2324

Chimera

tgctcacaca
gcatgctgga
ccctgtgetg
ggcagctgac
gcgectatge
tgaggctgca
gggatttcag
tgaccctgga
gctaccaggyg
ctggcaacgt
tcctgcgggt
tgcagcagga
tggaggtcca
gctgctcett
tgacagacac
atgccaaccg
tgcagcegegt
tcggcagegce
tggagcccaa
ggggctaccc
acgtgaccac
gggtggtgct
aggatgcgca

gaggacgctg
ggtccaggtc
ctccttctec
agataccaaa
caaccgcacy
gcgcgtgegt
cagcgctgec
gcccaacaag
ctaccctgag
gaccacgtcg
ggtgctgogt
tgcgcacagce
ggtccctgag
ctcccccgag
caaacagctg
cacggccctc
gcgtgtggeg
tgccgtcagce
caaggacctg
tgaggctgag
gtcgcagatg
gggtgcgaat
cggctctgtc

ctcagtctgg
cctgaagacc
cctgagcctg
cagctggtgce
gcccrettec
gtggcggacg
gtcagcctge
gacctgegge
gctgaggtgt
cagatggcca
gcaaatggca
tctgtcacca
gacccggtgg
cctggettca
gtgcacagtt
ttcceggacc
gacgagggca
ctgcaggtgg
cggcecagggg
gtgttctggc
gccaacgagce
ggcacctaca

accatcacag

460

Glu Gly Leu His Asn His His Thr Thr Lys Ser phe Ser Arg Thr Pro
470 475

tccttgeact
cagtggtggc
gcttcagect
acagctttgce
cggacctgct
agggcagctt
aggrggecge
caggggacac
tctggcagga
acgagcaggg
cctacagctg
tcacacccca
tggccctagt
gcctggcaca
tcaccgaagg
tgctggcaca
gcttcacctg
ccgctcecta
acacggtgac
aggatgggca
agggctrrgtt
gctgectrggt

Qgcagcctat

Page 12

480

cctgtttcca
actggtgggc
ggcacagetc
tgagggccag
ggcacagggc
cacctgcttc
tcecctacteg
ggtgaccatc
tgggcagggt
cttgtttgat
cctggtgege
gagaagcecce
gggcaccgat
gctcaaccte
ccgggaccag
aggcaatgca
crtcgtgagc
ctcgaagecc
catcacgtgc
gggtgtgccc
tgatgtgcac
gcgcaacccce

gacattccce

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

1020
1080
1140
1200
1260
1320
1380

ne



- ccagaggcag
_aaatgcccag
aacatccctg
acctaacctc
catgatctcc
_ agatgtccag
ccatagagag
ggactggatg
catcgagaga
gggatgggca
tgtatgtttc
cagaagaaga
ctgaagacat
ctgaaccagt
agaagaactg

atcaccacac

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

11
700
PRT

<400> 11

Met Gly val
1

Leu

Asp
35

Phe
50

Gln
65

Asp

Leu Phe

Pro val

5er Pro

Leu Thr

Gln Gly

ggtcggggtc
gtaagtcact
cactagagga
gagggtggac
ctgagcccea
atcagctggt
gattacaaca
agtagcaagg
accatctcaa
taaggataaa
taccctcaca
gatgactaag
ttacgtggag
cctggactct
ggtggaaaga
gactaagagc

Chimera

Leu Leu

Pro
20

ser
val Ala
Glu Pro
Asp Thr

Ala
85

Ser

Thr

Met

Leu

Gly

Lys

Tyr

cgagccccgc
agaccagagc
taagccatgt
catccgtctt
tagtcacatg
ttgtgaacaa
gractctccg
ctttcgcatg
aacccaaagg
ggtctgtgtg
gggtcagtaa
aaacaggtca
tggaccaaca
gatggttctt
aatagctact

ttcteccgga

GIn Arg

Ala ser

val Gly

40

Phe
55

Ser
Glin

Leu

Asn

Thr

Met

25

Thr

Leu

val

Arg

sequence listing

ggaccgacaa
tccacteeeg
acagatccat
catcttcect
tgtggtggtg
cgtggaagta
ggtggtcagt
cgccgteaac
tgagagctge
gacagcctte
gagctccaca
ctctgacctg
acgggaaaac
acttcatgta
cctgttcagt

ctccgggtaa

Leu Leu
10

Leu Glu
Asp Ala

Ala Gln

His ser
75

30

Thr Ala Leu

tcaagccetg
ggagaatggt
ttccatctcet
ccaaagatca
gatgtgagceg
cacacagctc
gccctcccca
aacaaagacc
agcctgactg
tgcttcagee
ggtatatgtc
catggtcaca
agagctaaac
cagcaagctg
ggtccacgag
atga

Ser Leu

val Gln

Thr Leu

45

Leu Asn

60

Phe Ala

Phe

Page 13

val

val

30

Cys

Leu

Glu

Pro

tcctecatge
aagtgctata
cctcatcage
aggatgtact
aggatgaccc
agacacaaac
tccagcacca
tcccagegec
catgggggct
atgacctttg
ttgcctecac
gacttcatgc
tacaagaaca
agagtggaaa
ggtctgcaca

Leu
15

Pro Glu

Cys Ser
Ile Trp

Gln
80

Gly

Asp
95

Leu

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2324

13



Leu

Asp

Ala

Tht

145

Thr

Asp

Ala

Leu

Gln

225

Thr

val

Phe

Gln

Ala

305

ser

Cys

val

Ala

Glu

Ala

130

Leu

Cys

Gly

Asn

Gly

Gly

Ser

Leu

290

Asn

Leu

Phe

Ala

Glu

ser

Gln

Glu

195

Ala

Asp

Ala

Thr

Leu

275

val

Arg

Arg

val

Ala

ser

Pro

Ser

Asn

Ala

val

Asp

260

Ala

His

Thr

Leu

Ser

340

Pro

Asn

Phe

Leu

Asn

Tyr

165

val

Gly

Gly

His

Glu

245

Ala

Gln

Ser

Ala

Gln

325

Ile

Tyr

Ala

Thr

GlIn

Pro

Leu

Thr

ser

230

val

Thr

Leu

Phe

Leu

310

Arg

Arg

ser

Ser

Cys

val

135

Asp

Gly

Leu

Phe

Tyr

215

Ser

Gln

Leu

Asn

Thr

295

Phe

val

Asp

Lys

Leu

Phe

120

Ala

Leu

Tyr

Thr

Asp

200

Ser

val

val

Arg

Leu

280

Glu

Pro

Arg

Phe

Pro
360

sequence listing

Arg Leu Gln Arg val

105

val

Ala

Arg

Pro

Gly

val

Cys

Thr

Pro

Cys

I1g

Gly

Asp

val

Gly

Ser

Ser

Pro

Pro

Glu

170

Asn

His

Leu

Ile

Glu
250

Ser

Trp

Arg

Leu

Ala

330

Ser

Ile

Tyr

Gly

Ala

val

ser

val

Thr

235

Asp

Phe

GIn

ASp

Leu

315

Asp

Ala

Arg
Ser
140
ASp
Glu
Thr
Ile
Ar

220
Pro
Pro
ser
Leu
Glin
300
Ala

Glu

Ala

Met Thr Leu

Page 14

ASp

125

Lys

Thr

val

Thr

Leu
205

g Asn

Gln

val

Pro

Thr

285

Gly

Gln

Gly

val

Glu
365

Arg

110

Phe

Pro

val

Phe

Ser

190

Arg

Pro

Arg

val

Glu

270

Asp

Ser

Gly

Ser

ser

350

Pro

val

Gly

Ser

Thr

Trp

175

Gin

val

val

ser

Ala

255

Pro

Thr

Ala

Asn

Phe

335

Leu

Asn

Ala

Ser

Met

Ile

160

Gin

Met

val

Leu

Pro

240

Leu

Gly

Lys

Tyr

Ala

320

Thr

GlIn

Lys

1y



Asp

Tyr

Ser

Ser

465

Lys

Pro

Thr

ser

His

545

Ile

Asn

Lys

Glu

Phe
625

Leu
370

Tyr

Thr

Asp

sSer

val

450

Gly

Cys

Pro

Cys

Arg

Gln

Asn

Gly

Glu

610

Met

Arg

Pro

Gly

val

Ser

Pro

Lys

val

515

Phe

Glu

His

Lys

Ser

595

Met

Pro

Pro

Glu

Asn

His

420

Leu

Ile

Glu

Ala

Ile

500

val

val

Asp

Gln

Thr

Glu

Gly
Ala
val
405
ser
val
Thr
Pro
Pro
485
Lys
val

Asn

Tyr

Arg
Lys

Asp

ASp

Glu

390

Thr

val

Arg

Gly

Ar

47

Asn

ASp

Asp

Asn

Asn

550

Trp

Pro

Ala

Lys

Ile
630

Thr

375

val

Thr

Leu

Asn

Gln

455

Gly

Leu

val

val

val

535

Ser

Met

Ala

Pro

Gln

615

Tyr

val

Phe

Ser

Arg

Pro

440

Pro

Pro

Glu

Leu

Ser

520

Glu

Thr

Ser

Pro

Gln

600

val

val

sequence listing

Thr Ile Thr Cys Ser

Trp

G1n

val

425

val

Met

Thr

Gly

Met

505

Glu

val

Leu

Gly

Ile

585

val

Thr

Glu

Gln
Met
410
val
Leu
Thr
Ile
Gly
Ile
Asp
His
Arg
570
Glu
Tyr
Leu

Trp

Asp

395

Ala

Leu

GlIn

Phe

Ser

Asp

Thr

val

355

Ala

Arg

val

Thr

Thr
635

380

Gly

Asn

Gly

Gin

Pro

460

Pro

Ser

Leu

Pro

Ala

540

val

Phe

Thr

Leu

Cys

620

Asn

Page 15

Gln

Glu

Ala

Cys

val

Ser

AsSp

Gln

Ser

Ala

Ile

Pro

605

Met

Asn

Ser

Gly

GIn

Asn

430

Ala

Glu

Pro

Phe

Pro

510

val

Thr

Ala

Cys

Ser

390

Pro

val

Gly

Tyr

val

His

Ala

Pro

Ile

495

Ile

Gln

Gln

Leu

Ala

575

Lys

Pro

Thr

Lys

Arg
Pro
400
Leu
Thr

Gly

Gly

Thr
Pro
560
val
Pro
Glu

Asp

Thr
640

1Y



Glu Leu Asn Tyr
Tyr Phe Met
Arg Asn Ser

675

His Thr Thr Lys

690

<élO>
<211>
<212>
<213>

12

DNA

<400> 12
atgggggtac

agcatggcca
acggatgcca
aacctcatct
gaccaaggca
aatgcgtect
gtgagcattc
aagcccagca
acgtgctcta
gtgcccttga
gttcacagcg
aacccggtgt
ttcccecctg
ccatgcaaat
gctataaaca
atcagcacct
tgtactcatg
tgacccagat
acaaacccat

gcaccaggac

645

660

Tyr

1670

Mouse

tgctcacaca
gcatggtgga
ccctacgetg
ggcagctgac
gtgcctactc
tgaggctgea
aggactttga
tgaccctgga
gctaccaggg
ctggcaatgt
tgctgagggt
tgcagcaaga
aggcagggtc
gceccaggtaa
tcectgéact
aacctcgagg
atctccctga
gtccagatca
agagaggatt
tggatgagtg

gaggacgctg
agtccaggtc
ctecttttec
agacaccaaa
caaccgcaca
gcgcgtccga
cagcgetget
gcccaacaag
ctatccggag
gaccacatcc
ggtgctgggt
tgctcacgge
ggggtccgag
gtcactagac
agaggataag
gtggaccatc
gccccatagt
gctggtttgt
acaacagtac

gcaaggcttt

sequence listing

Tyr Ser Lys Leu Arg val Glu Lys

665

ser Cys Ser val val His Glu
680

ser Phe Ser Arg Thr pPro Gly
695

ctcagtctgg
tctgaagacc
ccagagectg
cagctggtge
gcgctettec
gtaaccgacg
gttagcctge
gacctacgtc
gccgaggtgt
cagatggcca
gctaacggea
tcagtcacca
ccccgeggac
cagagctcca
ccatgtacag
cgtcrrcatc
cacatgtgtg
gaacaacgtg
tctccggatg

cgcatgegee

Lys Asn Thr Glu Pro gga Leu Asp Ser Asp Gly Ser

655

Lys Asn Trp val Glu

670

Gly Leu His Asn His
685

Lys
700

tccttgeact
ccgtggtgge
gcttcagtct
acagcttcac
ctgacctgtt
agggcagcta
aggtggccge
cagggaacat
tctggaagga
acgagcggag
cctacagctg
tcacagggca
cgacaatcaa
ctcccgggag
atccatttcc
ttecctecaa
gtggtggatg
gaagtacaca
gtcagtgecec

gtcaacaaca

Page 16

cctgtttcea
cctggtggac
ggcacagctc
ggagggccgg
ggtgcaaggc
cacctgettt
ccecctacteg
ggtgaccatc
tggacaggga
cttgttegat
cctggtacge
gceccctgaca
gccctgtect
aatggtaagt
atctctecte
agatcaagga
tgagcgagga
cagctcagac
tccccateca

aagacctccc

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

1020
1080
1140
1200

o



dgcgcccatc
ggggctggga
cctttgtgta
ctccaccaga

tcatgcctga

agaacactga.

tggaaaagaa

tgcacaatca

gagagaacca
tgggcataag
tgtttctace
agaagagatg
agacatttac
accagtcctg

gaactgggtg
ccacacgact

tctcaaaacc
gataaaggtc
ctcacagggt
actaagaaac
gtggagtgga
gactctgatg
gaaagaaata

aagagcttct

sequence listing

caaaggtgag
tgtgtggaca
cagtaagagc
aggtcactct
ccaacaacgg
gttcttactt
gctactectg

cccggactec

agctgeagcc
gccttctgcet
tccacaggta
gacctgcatg
gaaaacagag
catgtacagc
ttcagtggtc
gggtaaatga

tgactgcatg
tcagccatga
tatgtcttge
gtcacagact
ctaaactaca
aagctgagag
cacgagggtc

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

13
482
PRT

Mous

<400> 13

e

Tet Gly val Leu

Leu

Asp

Phe

GIn

65

Asp

Leu

Asp

Ala

Thr
145

Leu

Pro

ser

50

Leu

Gln

val

Glu

Ala

130

Leu

Leu

Phe Pro ser

val

35

Pro

Thr

Gly

Gln

Gly

val

Glu

20

val

Glu

Asp

Ser

Ser

Pro

Ala

Pro

Thr

Ala

85

Asn

Tyr

Leu

Asn

Thr

Met

Leu

Gly

Tyr

Ala

Thr

Gln

LyS

Gln

Ala

val

Phe

55

GIn

Ser

Ser

Cys

val

135

ASp

Arg

Ser

Asp

40

ser

Leu

Asn

Leu

Phe

120

Ala

Leu

‘Thr

Met

25

Thr

Leu

val

Arg

Ala

Arg

Leu Leu

10

Ser

val Glu val

Asp Ala Thr

Ala Gln Leu

60

His Ser Phe

75

Thr Ala

20

Leu

Leu GIn Arg

Ser Ile Gln

Pro Ser

140

TYr

Pro Gly Asn
155
Page 17

Leu

Gln

Leu

45

Asn

Thr

Phe

val

ASD

Lys

Met

val

val

30

Arg

Leu

Glu

Pro

Pro

val

Leu
15

Ser
Cys
Ile
Gly
ASp
95

vail
ASp

Ser

Thr

Ala

Glu

ser

Trp

Arg

80

Leu

Thr

Ser

Met

Ile
160

1260

1320
1380
1440
1500
1560
1620
1670

T



Thr

Asp

Ala

Leu

Gln

225

Phe

Lys

Pro

Ser

305

Thr

val

Ala

Arg

val

385

Thr

Thr

Cys

Gly

Asn

Pro

Pro

ser

Leu

290

Pro

Ala

val

Phe

Thr

370

Leu

Cys

Asn

ser

Gln

Glu

195

Ala

Asp

Pro

Cys

val

275

Ser

Asp

Gin

Ser

Ala

355

Ile

Pro

Met

Asn

ser Tyr Gln

Arg

Asn

Ala

Glu

Pro

260

Phe

Pro

val

Thr

Ala

340

Cys

Ser

Pro

val

165

val

Gly

Gly

His

Ala

245

Pro

Ile

Ile

Gln

Gln

325

Leu

Ala

Lys

Pro

Thr

405

Lys

Pro

Leu

Thr

Gly

Gly

Cys

Phe

val

Ile

310

Thr

Pro

val

Pro

Glu

390

Asp

Thr

Gly

Leu

Phe

Tyr

215

Ser

Ser

Lys

Pro

Thr

295

ser

His

Ile

Asn

375

Glu

Phe

Glu

Tyr

Thr

ser

val

Gly

Cys

Pro

280

Cys

Trp

Arg

Gln

Asn

360

Gly

Glu

Met

Leu

sequence listing

Pro Glu Ala Glu val

cys
Thr
ser
Pro
265
Lys
val
Phe
Glu
His
345
Lys
ser
Met

Pro

Asn
425

170

Asn

His

Leu

Ile

Glu

250

Ala

Ile

val

val

330

Glin

Asp

val

Thr

Glu
410

val

ser

val

Thr

235

Pro

Pro

Lys

val

Asn

315

Tyr

Asp

Leu

Arg

ASp

Thr

val

Arg

220

Gly

Arg

Asn

Asp

AsSp

300

Asn

Asn

Trp

Pro

Ala

380

LyS

Ile

Tyr Lys Ash

Page 18

Thr
Leu
205
Ash
Gin
Gly
Leu
val
285
val
val
Ser
Met
Ala
365
Pro
Gin

Tyr

Thr

Phe

Ser

190

Arg

Pro

Pro

Pro

Glu

270

Leu

ser

Glu

Thr

ser

350

Pro

Gln

val

val

Glu
430

Trp

GIn

val

val

Leu

Thr

255

Gly

Met

Glu

val

Leu

335

Gly

Ile

val

Thr

Glu

415

Pro

Lys

Met

val

Leu

Thr

240

Ile

Gly -

Ile

Asp

His

320

Arg

Lys

Glu

Tyr

Leu

400

Trp

val

ng



sequence listing 'lc‘

Leu Asp Ser Asp Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg val Glu
435 440 445

Lys Lys Asn Trp val Glu Arg Asn Ser Tyr Ser Cys Ser val val His
450 45 460

Glu Gly Leu His Asn His His Thr Thr Lys Ser Phe Ser Arg Thr Pro

465 470 475 480
Gly Lys

<210> 14

<211> 112

<212> PRT

<213> Artificial sequence

<220>

<223> Conserved regions in mammalian B7-H3 V1 exon
<220>

<221> Misc_feature

<222> (1)..(3)

<223> ALE, or another amino acid sequence

<220>
<221> Misc_feature
«222> (26)..(27)

<223> SP, or another amino acid sequence

<220>
<221> Misc_feature
<222> (52)..(62)

<223> FAEGQDQGSAY, or another amino acid sequence

<220>
<221> Misc_feature
<222> (67)..(79)
Page 19



<223>

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

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

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

<400>

sequence listing YZJJ
ALFPDLLAQGNAS, or another amino ac1d sequence

Misc_feature
(86)..(102)

RVADEGSFTCFVSIRDF, or another amino acid sequence

Misc_feature
{107)..(107)

V, or another amino acid sequence

Misc_feature
)..@an)

PEDPVVALVGT, or another amino acid sequence

14

Xaa Xaa Xaa val GIn val Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1

Xaa Asp Ala Thr Leu Cys Cys Ser Phe Xaa Xaa Glu Pro Gly Phe ser

20 25 30

Leu Ala GIn Leu Asn Leu Ile Trp Gln Leu Thr Asp Thr Lys GIn Leu

35 40 45

val His Ser Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Ala Asn

50

35 . 60

Arg Thr Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu

65

70 75 80

Arg Leu GIn Arg val Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

85 %0 95

Xaa Xaa Xaa xaa Xaa Xaa Gly Ser Ala Ala Xaa Ser Leu Gln val Ala

<210>
<211>

100 105 110

15
3

Page 20



sequence listing
<212> PRT

<213> Artificial'sequence

<220>

<223> Conserved amoung mammals
<400> 15

vai Gln val

1

<210> 16
<211> 8
<212> PRT

<213> Artificial sequence

<220>

<223> Conserved among mammals
<400> 16

?Sp Aia Thr Leu gys Cys Ser Phe

<210> 17
<211> 24
<212> PRT

<213> Artificial sequence

<220>
<223> Conserved among mammals

<400> 17

Glu Pro Gly Phe Ser Leu Ala GIn Leu Asn Leu Ile Trp G1n Leu Thr
1 5 10 15

Asp Thr Lys gén Leu val His Ser

<210> 18
<21l1> 4
<212> PRT

<213> Artificial sequence

Page 21



sequence 1isting

<220>

<223> Conserved among mammals
<400> 18

g]a Asn Arg Thr

<ilO> 19

<211> 6
<212> PRT

<213> Artificial sequence

<220>
<223> Conserved among mammals
<400> 19

Leu Arg Leu GIn Arg val
1 5

<210> 20
<211> 4
<212> PRT

<213> Artificial sequence

<220>

<223> Conserved among mammals
<400> 20

§1y ser Ala Ala

<210> 21
<211> 5
<212> PRT

<213> Artificial sequence

<220>
<223> Conserved among mammals
<400> 21

Page 22



Ser Leu Gln val Ala
1

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

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

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

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

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

<400>

5
22
112
PRT
Artificial sequence

Conserved amino aci

Misc_feature
(2)..02)

L or v, or another

Misc_feature
(22)..(22)

C or R, or another

Misc_feature
(53)..(53)

A or T, or ancother

Misc_feature
(56)..(56)

Q or R, or another

22

ds in

amino

amino

amino

amino

Ala Xaa Glu val Gln val pPro Glu

1

5

Thr Asp Ala ;gr Leu Xaa Cys Ser

sequence listing

human B7-H3 v1 and VZ-

acid

acid

acid

acid

Asp Pro val val Ala Leu val Gly
10 15

Phe Ser Pro Glu Pro Gly Phe Ser
25 30

Page 23
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sequence listing .
Leu Ala GIn Leu Asn Leu Ile Trp Gln Leu Thr Asp Igr Lys GIn Leu
35 40

val His Ser Phe Xaa Glu g1y Xaa Asp Gln Gly ggr Ala Tyr Ala Asn
5 .

Arg Thr Ala Leu Phe Pro Asp Leu Leu Ala G1In Gly Asn Ala Ser Leu

65 70 5 80

A}g Leu Gln Arg g§1 Arg val Ala Asp ggu Gly Ser Phe Thr ggs Phe

val Ser Ile Arg Asp Phe Gly Ser Ala Ala val Ser Leu Gln val Ala
100

105 110
<210> 23
<?11> 55
<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 23
ggggacaagt ttgtacaaaa aagcaggctc caccatgctg cgtcggcggg geage

<210> 24
<211> SO
<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 24
ggggaccact ttgtacaaga aagctgggtt caggctattt cttgtccatc

<210> 25
<21l> 22
<212> DNA

<213> Artificial sequence

<220>
Page 24
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. sequence listing
<223> Primer

<400> 25
ctctggggyg aatgtcatag gc

<210> 26
<211> 55
<212> DNA

<213> Artificial sequence

<220>

<223> Primer

<400> 26

ggggacaagt ttgtacaaaa aagcaggctc caccatgctt cgaggatgdg gtggc
<210> 27

<211> 50

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 27
ggggaccact ttgtacaaga aagctgggtt caagcaattt cttgtccgtc

<210> 28
<211> 21
<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 28
agctttgctg agggccagga ¢

<210> 29
<211> 22
<212> DNA

<213> Artificial sequence

Page 25
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55

50

21

s



sequence listing

<220>
<223> Primer

<400> 29
ctgggagcac tgtggttctg cc

<210> 30
<211l> 21
<212> DNA

<213> Artificial sequence

<220>

<223> Primer

<400> 30

ctggcacagc tcaacctcat ¢
<210> 31

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 31
accaggcagc tgtaggtgcc

<210> 32
<211> 22
<212> DNA

<213> Artificial sequence

<220>

<223> Primer

<400> 32

ctgtgatggt gactgagccg tg
<210> 33

<211> 21

Page 26
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<212>
<213>

<220>
<223>
<400>

. .sequence listing
DNA

Artificial sequence

Primer
33

cgcgtgcgtg tggeggatga g

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

<220>
<223>
<400>

34
22
DNA

Artificial sequence

Primer

34

tacaggaatc agcactgggt tc

Page 27

21

22

7



RECEIVED

! DEC 0 7 2004
\ Finnegan, Henderson, FaraboE CT

Garmet & Nanekformma e ppLIcANT OF

THE COMMUNICATION OF THE INTERNATIONAL
APPLICATION (TO DESIGNATED OFFICES WHICH
DO NOT APPLY THE 30 MONTH TIME LIMIT

'ATENT COOPERATION TREA" " .

From the INTERNATIONAL BUREAU

LS 6 2UKBHPCTIUS2004/01170

To:

ng 3
GARRETT, Arthur, S.

Finnegan, Henderson, Farrabow, Garrett & Dunner, L L.P.
1300 1 Street, N.W.

Washingion, DC 20005-3315
UNDER ARTICLE 22(1)} ETATS-UNIS D'AMERIQUE
(PCT Rule 47.1(c))

Date of mailing {day/mondvyear)

18 November 2004 (18.11.2004)
Applicant’s or agent's file reference

8702.134-304 IMPORTANT NOTICE
International application No. International filing date (day/month/year) Priority date (day/month/vear)

PCT/AUS2004/011767 16 April 2004 (16.04.2004) 17 April 2003 (17.04.2003)
Applicant

WYETH et al

of 28 months from the priority date).

19

04 November 2004 (04.11.2004)
CH

to be furnished by the applicant to the designated Office(s).

93bis. I :
Fl, LU, SE, TZ, UG, ZM

- application.

4. TIME LIMITS for entry into the national phase

WIPO's Internet site, at hip//www.wipo.int/pet/en/index.html.

It is the applicant's sole responsibilily 1o monitor all these time limits.

I. ATTENTION: For any designated Office(s), for which the time imit under Article 23(1), as in force from 1 April 2002 (30 months from
the priority date), does apply, please sec Form PCT/IB/308(Second and Supplementary Notice) (10 be issued promptly after the expiration

Notice is hereby given that the following designaied Office(s), for which the limé limit under Article 22(1), as in force from 1 April 2002,
does nol apply, has/have requested that the communication of the international application, as provided for in Article 20, be effected under
Rule 93bis.1. The International Bureau has effected that communicaiion on the date indicated below:

In accordance with Rule 47.1(c-bis)(i), those Offices will accept the present notice as conclusive evidence that the communication of the
intemational application has duly taken place on the date of mailing indicated above and no copy of the international application is required

3. The following designated Offices, for which the 1ime limil under Article 22(1), as in force [rom | April 2002, does nol apply, have not
requested. as at the time of mailing of the present notice, that the communication of the international application be effecied under Ruie

In accordance with Rule 47.1(c-bis)(i?), those OfTices accept the present notice as conclusive evidence that the Contracling State for which
that Office acts as a designated Office does not require the furnishing, under Arnicle 22, by the applicant of a copy of the intemational

For the designated Office(s) lisied above, and unless a demand for imemational preliminary examination has been filed before the
expiration of 19 months from the priority date (sec Article 39(1)), the applicable time limit for entering the national phase will, subject to
what is said in the following paragraph, be 20 MONTHS from the priority date.

In practice, time limits other than the 20-month time Emit will continue to apply, for various periods of time, in respect of certain of the
designated Offices listed above. For regular updates on the applicable time limits (20 or 21 months, or other time limit), Office by
Office, refer to the PCT Gazette, the PCT Newslenter and the PCT Applicant’s Guide, Volume 11, National Chapters, all available from

The Internalional Bureau of WIPQ
34, chemin des Colombeties
1211 Geneva 20, Switzerland

Facsimile No.+41 22 740 14 35

Authorized officer

Facsimile No.+41 22 338 87 40

Dorothée Milhausen

Form PCT/iB/308(First Notice) (January 2004) .
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Ofl..;e: Européen des Brevets DG1 \_.:)Q-W\ lESV»\ J Efﬁ["l’

Européisches PatentAmt DG1 : )
European Patent Office DG1
@ Storage and Retrieval of Amino acid and Nucleotide Data
19
Ms. Valérie Marmoy
P.B. 5818 Patentlaan 2 Tel. : +3170 340 23 66
NL-2280 HV Rijswijk ) Fax :+31 70 340 39 92
FINNEGAN, HENDERSON, FARABOW, R EcEEVE 1
GARRETT & DUNNER L.L.P e
1300 | Street, NW.
Washington, DG 20005 DEC 0 9 z004
UNITED STATES OF AMERICA

Finnegan, Henderson, Farabow,
* Garrett & Dunner, LL.P

24 Navember 2004,

Refer: International application : PCT/US 2004/0011767
Your Ref.: 8702.134-304

Dear Sir,

Unfortunately, according to our verification the Sequence Listing on electronical medium
which has been sent to us is not correctly done.

1. We observed that in the sequence' listing you sent on 18 November Item <160> 34, in
the application as originally filed( Item <160> 35).

SEQ.ID.NOs 8 is not the same.
Please check and correct the Sequence listing.

For further information, please see Supplement 2 to Officlal Journal Nr. 11/1998 .
Internet page. http://www.european-patent-office.org/filingsoft/index.htm

The applicant is herewith invited to file a correct Sequence Listing in computer readable
form.

Concerning above mentioned application, we herewith kindly remind you that the ISA
expects to receive the requested documents before 8 December 2004,

The ISA hereby invites the applicant to submit a sequence listing, with appropriate
annotations for each sequence [where applicable], both on paper and In computer readable
form, accompanied by the appropriate statements.

Relating to this, we remind you that if these requirements are not met or not met in due time, the EPO
does not perform the international search where a meaningful search cannot be carried out {Rule
13"™".1(c)PCT). In this case the International search report is replaced in full or in part by the
statement under Article 17(2){a)(ii)PCT.
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Moreover Rule 137 (Oprescribes that a subsequently filed seguence listing, which is not & comection within the
meaning of rule 26.4 PCT and which is not a rectification within the meaning of Rule 91,1 PCT of a sequence
listing, shall not form part of the international application. In accordance herewith, the furnishing of a subsequently
filed sequence listing does not give rise to an opportunity either to amend the description, claims and figures with 9
a view lo refer to said subseguently filed sequence listing or add it to the application as originally filed. The \ 6
subseguently furnished listing will therefore normally not be forwarded fo the international Buresu for publication
DPUrposES.

The computer readable form of the Sequence Listing in ASCII format (text only) Is
mandatory. For further questions do not hesitate to contact us.

Should you not be able to send us the sequence listing, please let us also know your response in the
best delays.

Please send sequence listing in computer-readable form preferably to the European Patent Office,
Strand Program, Directorate Documentation, Ms V. Marmoy,

Room S13C10, Patentlaan 2, NL 2288 EE Rijswijk, The Netherlands.

Yours faithfully

Marmoy Valérie

o
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Agent Reference No: 8702.134-304
IN THE EUROPEAN PATENT OFFICE

Applicant: WYETH et al.
International Application No.: PCT/US2004/011767

International Filing Date: 16 April 2004

European Patent Office

Strand Program

Directirate Documentation

Attn: Ms. V. Marmoy

Roon S13CJ10, Patentlaan 2

NL 2288 EE Rijswijk, The Netherlands
TEL: 011-31-70-340-2040

RESPONSE TO INVITATION CORRECTING SEQUENCE LISTING COMPLYING
WITH WIPO STANDARD ST25

Enclosed are the following documents in response to the INVITATION mailed
November 24, 2004

1. STATEMENT ACCOMPANYING SEQUENCE LISTING
2. SEQUENCE LISTING in written form
3 SEQUENCE LISTING in computer readable form (diskette)

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

il

Arthur S.
Reg. No. 20,338

Dated: December 13, 2004 By:

809825_1
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Agent Reference No: 8702.134-304
IN THE EUROPEAN PATENT OFFICE

Applicant: WYETH, et al.
International Application No.: PCT/US2004/011767

International Filing Date: April 16, 2004

STATEMENT

European Patent Office Via Facsimile

Strand Program 011.31.70.3403992
Directorate Documentation

Atin: Ms. V. Marmoy
Room $13C10, Patentlaan 2
NL 2288 EE Rijswijk, The Netherlands
Itis hereby stated that the information recorded in computer readable form
(attached diskette) is identical to the attached written SEQUENCE LISTING.
Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Dated: November 16, 2004 ] By: : f o
Rhonda B. Hinton :

822938_1



<110>

Wyeth

Ling, Vincent
carrenc, Beatriz M.

<120>
<130>
<160>
<170>
<210> 1

<211> 951
<212> DNA
<213>

<400> 1

35

Homo sapiens

SEQUENCE LISTING

PatentIn version 3.1

atgctgegte ggcggggecag ccctggeatg

ctgtggttct
ctggtgggca
gcacagctca
gagggccagg
gcacagggca
acctgcttcg
ccctactega
gtgaccatca
gggcagggtg
ttgtrttgatg
ctggtgcgca
cctatgacat
gcactgcetgg
gagaatgcag
cctctgaaac
315 316
<212> PRT
<213>

<400> 2

gcctcacagg
ccgatgecac
acctcatctg
accagggcag
acgcatccct
tgagcatccg
agcccageat
cgtgctccag
tgccectgac
tgcacagegt
accccgtget
tccccccaga
tggccctgge
gagctgagga
actctgacag

Homo sapiens

agccctggag
cctgtgctgc
gcagctgaca
cgcctatgec
gaggctgcag
ggatttcgge
gaccctggag
ctaccgggge
tggcaacgtg
cctgegggtg
gcagcaggat
ggccctgtag
tttcgtgtge

ccaggatggg
caaagaagat

ggtgtgcatg
gtccaggtec
tcctteteec
gataccaaac
aaccgcacgg
cgcgtgegtg
agcgetgecg
cccaacaagg
taccctgagg
accacgtegce
gtgctgggtg
gcgcacggcet
gtgaccogtgg
tggagaaaga
gagggagaag
gatggacaag

get Leu Arg Arg ?rg Gly Ser Pro Gly ¥8t Gly

Ala teu Gly 93a Leu Trp Phe Cys Egu Thr Gly

USE OF B7-H3 AS AN IMMUNOREGULATORY AGENT
08702.0134-00304

tgggtgcage
ctgaagaccc
ctgagcctgg
agctggtgea
ccctettecc
tggcggacga
tcagcctgea
acctgeggee
ctgaggtgtt
agatggccaa
cgaatggcac
ctgtcaccat
ggctgtctgt
tcaaacagag
gctccaagac

aaatagcctg

cctgggagea
agtggtggca
cttcagcctg
cagctttgct

ggacctgctg"

gggcagcttc
ggtggccgcet
aggggacacg
ctggcaggat
cgagcagggc
ctacagectgce
cacagggcag
ctgtctcatt
ctgtgaggag
agccctgfag

a

val His val Gly Ala
15

Ala Leu Glu val Gln
30

val Pro Glu Asp Pro val val Ala Leu val Gly Thr Asp Ala Thr Leu

Page 1

60
120
180

- 0248 .y
LI R

.
-

300
360

- 420

480
540
600
660
720
780
840
900
951

135



Cys

Leu

65

Glu

Pro

Arg

Phe

Pro

145 .

val

Phe

Ser

Arg

Pro

225

Pro

val

Lys

Asp

Ser
305

Cys

Ile

Gly

Asp

val

Thr

Trp

Gln

val

210

val

Met

Cys

Ile

Gly

Asp

35

ser
Trp
Gln
Leu
Ala
115
ser
Met
Ile
Gln
Met
195
val
Leu
Thr
Leu
Lys
275
Glu

Ser

Phe

Gln

Ser

Leu

Pro

Thr
70

Asp Gln Gly

Leu
100
Asp
Ala

Thr

Thr

Leu
GlIn
Phe
Ile
260
GlIn

Gly

Lys

85

Ala

Glu

Ala

Leu

Cys

165

Asn

Gly

Gln

Pro

245

Ala

Ser

Glu

Glu

Gin

Gly

val

Glu

150

sSer

Gln

Glu

Ala

Leu

Cys

Gly

ASp
310

Glu
55

Asp
ser
Gly
Ser
ser
135
Pro

Ser

Gly

Gln

Asn

215

Ala

Glu

Leu

Glu

Ser

295

Asp

40

Pro

Thr

Ala

Asn

Phe

120

Leu

Ash

Tyr

val

His

Ala

val

Glu

280

Lys

Gly

Gly

Lys

TYyr

Ala

105

Thr

Gln

Lys

Arg

Pro

185

Leu

Thr

Gly

Leu

Ala

265

Thr

GIn

Phe

Gln

Ala

90

Ser

Cys

val

AsSp

Leu

Phe

Tyr

sSer

Asn

Ala

ser
Leu
75

Asn
Leu
Phe

Ala

Leu
155

Tyr
Thr
Asp
ser
val
235
val
Ala

Ala

Leu

Leu

60

val

Arg

Arg

val

Ala

140

Arg

Pro

Gly

val

Cys

Thr

Thr

Phe

Gly

GIn
300

Glu Ile Ala

Page 2

315

45

Ala

His

Thr

Leu

Ser

125

Pro

Pro

Glu

Asn

His

205

Leu

Ile

val

val

Ala

285

Pro

GIn
ser
Ala
G1ln
110
Ile
Tyr
Gly
Ala
val
190
ser
val
Thr
Gly
Cys
2¥0
Glu

Leu

Leu

Phe

Leu

95

Arg

Arg

Ser

Asp

Glu

175

Thr

vai

Arg

Gly

Leu

255

Trp

Asp

Lys

Asn

Ala

80

Phe

val

ASp

Lys

Thr

160

val

Thr

Leu

Asn

Gln

240

Ser

Arg

Gin

His

ot P



<210> 3

<211> 951
<212> DNA
<213>

<400> 3
atgcttcgag

ctgtgcctct
ctggtggaca
gcacagctca
gagggccagg
gtgcaaggca
acctgctttg
ccctactcga
gtgaccatca
ggacagggag
ttgttcgatg
ctggtacgca
cccctgacat

gtactactgg

gagaatgcag-

cctctgaaac

<210> 4

<211= 316
<212> PRT
<213>

<400> 4

Met Leu Arg Gly Trp
1 5
Ala Leu Gly val Leu
20
val Sser Glu Asp Pro
35
Arg Cys Ser Phe Ser
50

Leu Ile Trp G1ln Leu
65

Glu Gly Arg Asp Gln

Mouse

gatggggtgg
gcctcacagg

cggatgccac
acctcatctg
accaaggcag
atgcgtcctt
tgagcatcca
agcccageat
cgtgctctag
tgcccttgac
ttcacagcgt
acccggtgtt
tccccectga
tggccctgge
gtgccgagga
cctctgaaaa

Mouse

Gly

Cys

val

Pro

Thr

70

Gly

ccccagtgtg
agctgtggaa
cctacgetge
gcagctgaca
tgcctactec
gaggctgceag
ggactttgac
gaccctggag
Ctaccagggc
tggcaatgtg
gctgagggtg
gcagcaagat
ggctctgtag
tttcgtgtge
ccaggatgga

caaagaagat

ggtgtgtgtg
gtccaggtct
tccttttece
gacaccaaac
aaccgcacag
cgcgtccgag
agcgctgetg
cccaacaagg
tatccggagg
accacatccc
gtgctgggtg
gctéacggct
gtaaccgtgg
tggagaaaga
gatggagaag
gacggacaag

Gly Pro Ser val Gly
10
Leu Cys Leu Thr Gly
25
val Ala Leu val Asp
40
g;u Pro Gly Phe ser

Asp Thr Lys GIn Leu

75

tgcgcacage
ctgaagaccc
cagagcctgg
agctggtgea
cgctcttece
taaccgacga
ttagcctgeca
acctacgtcc
ccgaggtgtt
agatggccaa
ctaacggcac
cagtcaccat
ggctctetgt
téaagcagég
gatccaagac

aaattgcttg

val Cys

Ala val

Thr Asp Ala Thr

45

Leu Ala

60

val His

ser Ala Tyr Ser Asn Arg Thr Ala
Page 3

val

Glu

30

Gln

Ser

actgggggtg
cgtggtggcc
cttcagtctg
cagcttcacg
tgacctgttg
gggcagctac
ggtggccgec
agggaacatg
ctggaaggat
cgagcggggc
ctacagctge
cacagggcag
ctgtcttgtg

ctgcgaggag

agctctacgg

a

Arg Thr
15

val Gln

Leu

Leu Asn

Phe Thr
80

Leu Phe

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
951



oy

poc)

Pro

Arg

Phe

Pro

145

val

Phe

Ser

Arg

Pro

225

Pro

val

Lys

Asp

Ser
305

Asp Leu

val

ser

Thr

Trp

Gln

val

210

val

Leu

Cys

Ile

Gl

29

Glu

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

<400>

3

5

Thr

115

Ser

Met

Ile

Lys

Met

195

val

Leu

Thf

Leu

Asp

AsSn

1605
DNA
Homo sapiens

Leu
100
ASp
Ala

Thr

Thr

Leu

GIn

Phe

val

260

Gln

Gly

Lys

85

val

Glu

Ala

Leu

Cys

165

Gly

Asn

Gly

GlIn

Pro

245

val

Ser

Glu

Glu

Gln

Gly

val

Glu

150

sSer

Gln

Glu

Ala

ASp

Pro

Leu

Cys

Gly

310

Gly

ser

ser

135

Pro

ser

Gly

Arg

Asn

215

Ala

Glu

Leu

Glu

Ser

295

ASp

Asn
Tyr
150
Leu
Asn
Tyr
val
Gly
200
Gly
His
Ala

val

Glu
280

Ala

105

Thr

Gin

Lys

Gln

Pro

185

Leu

Thr

Gly

Leu

Ala
265

90

Ser

Cys

val

Asp

Phe

Tyr

Ser

Asn

Lys Thr Ala

Gly

GIn

Glu

Leu

Phe

Ala

Leu

155

Tyr

Thr

Asp

Ser

val

235

val

Ala

Ala

Leu

Ile
315

Arg
val
s
Arg
Pro
Gly
val
St
Thr
Thr
Phe
Gly
300

Ala

Leu

ser

125

Pro

Pro

Glu

AsSh

His

205

Leu

Ile

val

val

Ala

285

Pro

GIn

110

Ile

Tyr

Gly

Ala

val

190

Ser

val

Thr

Gly

Cys

270

Glu

Leu

95

Arg

Gln

Ser

Asn

Glu

175

Thr

val

Arg

Gly

Leu

255

Trp

ASp

Lys

val

Asp

LysS

Met

160

val

Thr

Leu

Asn

Gln

240

Ser

Arg

Glin

Pro

atgctgcgtc ggeggggeag ccctggcatg ggtgtgeatg tgggtgcage cctgggagea 60
ctgtggttct gcctcacagg agccctggag gtccaggtee ctgaagacce agtggtggca 120
Page 4



ctggtgggca
gcacagctca
gagggccagg
gcacagggca
acctgctteg
ccctactega
gtgaccatca
gggcagggtg
ttgtttgatg
ctggtgcgea
agaagcccca
ggcaccgatg
ctcaacctca
cgggaccaqg
ggcaatgcat
ttcgtgagcea
tcgaagccca
atcacgtgct
ggtgtgcccc
gatgtgcaca
cgcaaccccg
acattccccc
ctggtggecc
acaggagctg
aaacactctg
S5 54
315 hon
<400> 6

ccgatgccac
acctcatctg
accagggcag
acgcatccct
tgagcatccg
agcccagceat
cgtgctccag
tgcccetgac
tgcacagceat
acccecgtgcet
caggagccgt
ccaccctgeg
tctggcaget
gcagcgecta
ccctgagget
tccgggattt
gcatgaccct
ccagctaccg
tgactggcaa
gcgtcctgcg
tgctgcagca
cagaggcect
tggctttegt
aggaccagga

acagcaaaga

Homo sapiens

cctgtgetge
gcagctgaca
cgcctatgec
gaggctgcag
ggatttcgge
gaccctggag
ctaccagggc
tggcaacgtg
cctgcgggtg
gcagcaggat
ggaggtccag
ctgctecttc
gacagacacc
tgccaaccge
gcagcgegtg
cggcagcget
ggagcccaac
gggctaccct
cgtgaccacg
ggtggtgctg
ggatgcgeac
gtgggtgacc
gtgctggaga
tggggaggga
agatgatgga

tccttctece
gataccaaac
aaccgcacgg
cgcgtgegtg
agcgctgecg
cccaacaagg
taccctgagg
accacgtege
gtgctgggtg
gcgcacaget
gtccctgagg
tcccccgage
aaacagctgg
acggecectet
cgtgtggcaog
gccgtcagec
aaggacctge
gaggctgagg
tcgcagatgg
ggtgcgaatg
ggctctgtca
gtggggctgt
aagatcaaac
gaaggctcca

caagaaatag

get Leu Arg Arg ?rg Gly Ser Pro Gly ?gt Gly

Ala Leu Gly SAa Leu Trp Phe Cys Egu Thr Gly

ctgagccetgg
agctggtgca
ccctettcce
tggcggacga
tcagcctgcea
acctgeggec
ctgaggtgtt
agatggccaa
caaatggcac
ctgtcaccat
acccggtggt
ctggcttcag
tgcacagttt
tcccggacet
acgagggcag
tgcaggtggc
ggccagggga
tgttctggea
ccaacgagca
gcacctacag
ccatcacagg
ctgtctgtct
agagctgtga
agacagccct

cctga

cttcagectg
cagctttget
ggacctgctg
gggcagcttc
ggtggceget
aggggacacg
ctggcﬁggat
cgagcagoge
ctacagctge
cacaccccag
ggcectagtg
cctggcacag
caccgaaggc
gctggcacaa
cttcacctgc
cgctcectac
cacggtgacc
ggatgggcag
gggcttgttt
ctgcctggtg
gcagcctatg
cattgcactg
ggaggagaat
gcagcctctg

val His val Gly Ala
15

Ala Leu g1u val GlIn

val Pro g}u Asp Pro val val :Aa Leu val Gly Thr 2?” Ala Thr Leu

Page 5

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1605
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Cys
Leu
65

Glu
Pro
Arg
Phe
Pro
145
val
?he
ser
Arg
Pro
225
Arg
val
Glu

Asp

ser
305

Cys

Ile

Gly

Asp

val

Thr

Trp

Gln

val

210

val

Ser

Ala

Pro

Thr

290

Ala

Ser Phe ser

Trp

Glin

Leu

Ala

115

Ser

Met

Ile

Gln

Met

195

val

Leu

Pro

Leu

Gly

Lys

Tyr

Gln

Asp

Leu-

100

Asp
Ala
Thr
Thr
Asp
Ala
Leu
Gln
Thr
2
Ph_e
Gln

Ala

Leu

Gln

85

Ala

Glu

Ala

Leu

Cys

165

Gly

Asn

Gly

GIn

Gly

Gly

Ser

Leu

Asn

Pro
Thr
70

Gly
Gln
Gly
val
Glu
150
sar
GIn
Glu
Ala
230
Ala
Thr

Leu

Va‘l

318

Glu
55

Asp
Ser
Gly
Ser
ser
135
Pro
ser
Gly
Gln
Asn
215
Ala
val
Asp
Ala
His
295

Thr

Pro

Thr

Ala

Asn

Phe

120

Leu

Asn

Tyr

val

Gly

200

Gly

His

Glu

Ala

Gln

280

Ser

Al

1]

Gly

Lys

Tyr

Ala

105

Thr

Gln

Lys

Gln

Pro

185

Leu

Thr

Ser

val

Thr

265

Leu

Phe

Leu

Phe
Gln
Ala
a0

ser
Cys

val

Asp

Phe

Ser
GIn
250
Leu
Asn

Thr

Phe

Page 6

ser

Leu

75

Asn

Leu

Phe

Ala

Leu

155

Tyr

Thr

Asp

Ser

val

235

val

Arg

Leu

Glu

Pro
315

Leu
60

val
Arg
Arg
val
Ala
140
Arg
Pro
Gly
val
Cys
230
Thr
Pro
cys
Ile
Gly

300

ASp

Ala

His

Thr

Leu

Ser

125

Pro

Pro

Glu

AsSn

His

205

Leu

Ile

Glu

ser

Trp

Arg

Leu

Gln

Ser

Ala

Gln

110

Ile

Tyr

Gly

Ala

val

190

Ser

val

Thr

AsSp

Phe

270

Gln

Asp

Leu

Leu

Phe

Leu

95

Arg

Arg

Ser

Asp

Glu

175

Thr

Ile

Arg

Pro

Pro

255

Ser

Leu

GIn

Ala

ASh

Ala

80

Phe

val

Asp

Lys

Thr

160

val

Thr

Leu

Asn

Gln

240

val

Pro

Thr

Gly

GIn
320



Gly Asn Ala Ser Leu Arg Leu Gin Arg val Arg Val Ala Asp Glu Gly
325 330 335

Ser Phe Thr Cys Phe val Ser Ile Arg Asp Phe Gly Ser Ala Ala val
340 345 350

ser Leu Gln val Ala Ala Pro Tyr Ser Lys Pro Ser Met Thr Leu Glu
355 360 365

Pro Asn Lys Asp Leu Arg Pro Gly Asp Thr val Thr Ile Thr cys Ser
370 375 380

ser %yr Arg Gly Tyr Pro Glu Ala Glu val Phe Trp GIn Asp Gly Gln

Gly val Pro Leu Thr Gly Asn val Thr Thr Ser Gln Met Ala Asn Glu
405 410 415

GIn Gly Leu Phe Asp val His Ser val teu Arg val val Leu Gly Ala
420 425 430

Asn Gly Thr Tyr Ser Cys Leu val Arg Asn Pro val teu Gln GlIn Asp
435 440 445

“Ala His Gly.ser val Thr Ile Thr Gly GIn Pro Met Thr Phe Pro Pro
450 455 460

Glu Ala Leu Trp val Thr val Gly Leu Ser val Cys Leu Ile Ala Leu
465 470 475 480

Leu val Ala Leu Ala Phe val Cys Trp Arg Lys Ile Lys Gln Ser Cys
485 49 495

Glu Glu Glu Asn Ala Gly Ala Glu Asp GIn Asp Gly Glu Gly Glu Gly
500 505 510

Ser Lys Thr Ala Leu GIn Pro Leu Lys His Ser Asp Ser Lys Glu Asp
515 520 525

Asp Gly GIn Glu Ile Ala
530

<210> 7

<211> 112

<212> PRT

<213> Homo sapience
<400> 7

?13 Leu Glu val §1n val Pro Glu Asp ;50 val val Ala Leu X§1 Gly

Thr Asp Ala ggr Leu Cys Cys Ser s?e Ser Pro Glu Pro G%y Phe Ser

Page 7
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Leu Ala GIn Leu Asn Leu Ile Trp Gln Leu
35 40

val gas ser Phe Ala Glu g;y GIn Asp GIn

Arg Thr Ala Leu Phe Pro Asp Leu Leu Ala
65 70

Arg Leu GIn Arg val Arg val Ala Asp gau

85

val ser Ile Agg Asp Phe Gly Ser Ala Ala
1

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

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

<220>
<2215
<222>
<223>

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

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

<400>

105

8

112

PRT

Homo sapiens

MISC_FEATURE
(53)..(53) .
A, or T, or any other amino acid

MISL_FEATURE
(56)..(56) .
Q, or R, or any other amino acid

MISC_FEATURE
(2)..()

L, or vV, or any other amino acid

MISC_FEATURE
(22)..(22) ) )
C, or R, or any other amino acid

8

Ala xaa Glu val GIn val Pro Glu Asp Pro
1 5 10

Thr Asp Thr Lys GIn Leu
45
Gly Ser Ala Tyr Ala Asn
60
GIn Gly Asn Ala Ser Leu
75 80

Gly Ser Phe Thr ggs Phe

val ser Leu GIn val Ala
110

val val Mal&u{? Gly

Thr Asp Ala ;Br Leu Xaa Cys Ser ;?e Ser Pro Glu Pro §3y Phe ser

Leu Ala g}n Leu Asn teu Ile IEp GIn Leu Thr Asp Igr Lys GIn Leu

val Eas Ser Phe Xaa Glu Gly Xaa Asp GIn Gly ggr Ala Tyr Ala Asn
55

Page 8

w F



Arg Thr Ala Leu Phe Pro Asp Leu Leu Ala Gln
65 70 75

Arg Leu GIn Arg gg] Arg val Ala Asp gau Gly

val ser Ile Arg Asp Phe Gly Ser Ala Ala val
10 105

<210> 9
<211>
<212>
<213>

<400> 9
atgggggtac

agcatggcca

DNA

accgatgeca
aacctcatct
gaccagggca
aacgcatcce
gtgagcatcc
aagcccagea
acgtgctcca
gtgcccctga
gtgcacagceg
aaccccgtge
ttccececcag
ccatgcaaat
gctataaaca
atcagcacct
tgtactcatg
tgacccagat
acaaacccat
gcaccaggac
agcgcccatce
ggggctggga
cctttgtgta
ctccaccaga
tcatgcctga

agaacactga

1670

Chimera

tgctcacaca
gcatgctgga
ccctgtgetg
ggcagctgac
gcgcctatge
tgaggctgea
gggatttcgg
tgaccctgga

gctaccgggg.

ctggcaacgt
tcctgeggygt
tgcagcagga
aggcagggtc
gcccaggtaa
tccctgeact
aacctcgagg
atctccctga
gtccagatca
agagaggatt
tggatgagtg
gagagaacca
tgggcataag
tgtttctace
agaagagatg
agacatttac

accagtcctg

gaggacgctg
ggtccaggtc
ctccttctec
agataccaaa
caaccgcacg
gcgegtgegt
cagcgetgec
gcccaacaag
ctaccctgag
gaccacgtcg
ggtgctgggt
tgcgcacgge
ggggtccgag
gtcactagac
agaggataag
gtggaccatc
gccccatagt
gctggtttgt
acaacagtac
gcaaggcttt
tctcaaaacc
gataaaggtc
ctcacagggt
actaagaaac
gtggagtgga
gactctgatg

ctcagtctgg
cctgaagacc
cctgagectg
cagctggtge
gccctcttcc
gtggcggacg
gtcagcctge
gacctgegge
gctgaggtgt
cagatggcca
gcgaatggca
tctgtcacca
ccecgeggac
cagagctcca
ccatgtacag
cgtctteatc
cacatgtgtg
gaacaacgtg
tctccgggtg
cgcatgcgcc
caaaggtgag
tgtgtggaca
cagtaagagc
aggtcactct
ccaacaacgg

gttcttactt
Page 9

Gly Asn Ala Ser Leu

80

Ser Phe Thr Cys pPhe
95

Ser Leu GIn val Ala
110

tccttgcact
cagtggtggc
gcttcagect
acagctttge
cggacctgﬁt
agggcagett
aggtggccge
caggggacac
tctggcagga
acgagcaggg
cctacagcetg
tcacagggca
cgacaatcaa
ctcccgggag
atccatttcc
ttccctccaa
gtggtggatg
gaagtacaca
gtcagtgccc
gtcaacaaca
agctgcagcece
gccttetget
tccacaggta
gacctgcatg
gaaaacagag

catgtacagc

cctgtttcca
actggtgggc

ggcacagctc
tgagggccag
ggcacagggc
cacctgcttc
tccctacteg
ggtgaccatc
tgggcaggat
cttgtttgat
cctggtgegce
gcctatgaca
gccctgtect
aatggtaagt
atctctcctc
agatcaagga
tgagcgagga
cagctcagac
tccccateca
aagacctccc
tgactgcatg
tcagccatga
tatgtcttge
gtcacagact
ctaaactaca

aagctgagag

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560

1A\ ?"



W %

tggaaaagaa gaactgggtg gaaagaaata gctactcctg ttcagtggtc cacgagggtc 1620
tgcacaatca ccacacgact aagagcttct cccggactec gggtaaatga 1670
<210> 10

<211> 482

<212> PRT

<213> chimera

<400> 10

Met Gly val Leu Leu Thr G1n Arg Thr Leu Leu Ser Leu val Leu Ala
1

Leu Leu Phe Pro Ser Met Ala Ser Met Leu Glu val Gln val Pro Glu
20 25 30

Asp Pro §g1 val Ala Leu val EAy Thr Asp Ala Thr hgu Cys Cys Ser’

Phe ggr Pro Glu Pro Gly Ege ser Leu Ala Gln ggu Asn Leu Ile Trp

GIn Leu Thr Asp Thr Ly§ GIn Leu val His Ser Phe Ala Glu Gly GIn
65 70 75 80

Asp GIn Gly Sser g;a Tyr Ala Ash Arg ggr Ala Leu Phe Pro ggp Leu

Leu Ala GIn Gly Asn Ala Ser Leu Arg Leu Gln Arg val val Ala

Ar
100 105 11

Asp Glu Gly Ser Phe Thr Cys phe val ser Ile Arg Asp Phe Gly Ser
115 120 125

Ala Ala val ser Leu GIn val Ala Ala Pro Tyr Ser Lys Pro Ser Met
130 135 140

Thr Leu Glu Pro Asn Lys Asp Leu Arg Pro Gly Asp Thr val Thr 1le
145 . 150 155 160

Thr Cys Ser Ser Arg Gly Tyr Pro Glu Ala Glu val Phe Trp GIn

Tyr
165 170 175

Asp Gly GIn Gly val Pro Leu Thr Gly Asn val Thr Thr ser Gln Met
180 18 190

Ala Asn Glu GIn Gly Leu Phe Asp val His Ser val Leu Arg val val
195 200 205

Leu Gly Ala Asn Gly Thr Tyr Ser Cys Leu val g;g Asn Pro val Leu

Page 10



Gln
225
Phe
Lys

Pro

Ser

val

Ala

Arg

val

385

Thr

Thr

Leu

Lys

Glu

465

Gly

<210>

GIn

Pro

Pro

Ser

Leu

290

Pro

Ala

val

Phe

Thr

370

Leu

Cys

Asn

Asp

Lys

Gly

Lys

Asp Ala His

Pro

Cys

val

275

Ser

Asp

Gin

Ser

Ala

Ile

Pro

Met

Asn

Ser

435

Asn

Leu

11

Glu

Pro

260

Phe

Pro

val

Thr

Ala

340

Cys

Ser

Pro

val

Trp

His

Gly Ser val

230

Ala Gly Ser

245

Pro

Ile

Ile

Gln

Gln

325

Leu

Ala

Lys

Pro

Thr

405

Lys

Gly

val

Asn

Cys

Phe

val

Ile

310

Thr

Pro

val

Pro

Glu

390

Asp

Thr

Ser

Glu

His
470

Lys

Pro

Thr

295

ser

His

Ile

Asn

Lys

375

Glu

Phe

Glu

Tyr

Arg

His

Gly

Cys

Pro

280

Cys

Trp

Arg

GIn

Asn

360

Gly

Glu

Met

Leu

Phe

440

Asn

Thr

Thr

ser

Pro

265

Lys

val

Phe

Glu

His

345

Lys

ser

Met

Pro

Asn

425

Met

Ser

Thr

Ile

Glu

250

Ala

Ile

val

val

330

Gln

Asp

val

Thr

.Glu

410

Tyr

Tyr

Tyr

Lys

Thr Gly
235

Pro Arg

Pro Asn

LYS ASp

val Asp

AsSn Asn

315

Tyr Asn

Asp Trp

Leu Pro

Arg Ala

380

Lys Lys
395

Asp Ile

Lys Asn

ser Lys

ser Cys

460

Ser Phe
475

Page 11

G1n

Gly

Leu

val

285

val

val

Ser

Met

Ala

365

Pro

Gln

Tyr

Thr

Leu

445

Ser

ser

Pro

Pro

Glu

270

Leu

Ser

Glu

Thr

Ser

350

Pro

Gln

val

val

Glu

430

Arg

val

Arg

Met

Thr

255

Gly

Met

Glu

val

Leu

335

Gly

Ile

val

Thr

Glu

415

Pro

val

val

Thr

Thr

240

Ile

Gly

Ile

Asp

His

320

Arg

Lys

Glu

Tyr

Leu

400

Trp

val

Glu

His

Pro
480

3

S



<211>
<212>
<213>

<400> 11
atgggggtac

agcatggcca

DNA

accgatgeca
aacctcatct
gaccagggca
aacgcatccc
gtgagcatcc
aagcccagcea
acgtgctcca
gtgcccctga
gtgcacagca
aaccchtgc
acaggagccg
gccaccctge
atctggcagce
ggcagcgect
tccctgagge
atccgggatt
agcatgaccc
tccagctace
ctgactggca
agcgtectge
gtgctgcage
ccagaggcag
aaatgcccag
aacatcecctg
acctaacctc
catgatctcc
agatgtccag
ccatagagag
ggactggatg
catcgagaga

2324

Chimera

tgctcacaca
gcatgctgga
ccctgtgetg
ggcagctgac
gcgectatge
tgaggctgea
gggatttcag
tgaccctgga
gctaccaggg
ctggcaacgt
tcctgegggt
tgcagcagga
tggaggtcca
gctgctectt
tgacagacac
atgccaaccg
tgcagegegt
tcggeagege
tggagcccaa
ggggctaccc
acgtgaccac
gggtggtgct
aggatgcgca
ggtcggggtc
gtaagtcact
cactagagga
gagggtggac
ctgageceea
atcagctggt
gattacaaca
agtggcaagg
accatctcaa

gaggacgctg
ggtccaggtc
ctcctrctee
agataccaaa
caaccgcacg
gcgegtgegt
cagcgctgec
gcccaacaag
ctaccctgag
gaccacgtcg
ggtgctggat
tgcgcacagce
ggtccctgag
ctcccecgag
caaacagctg
cacggcccte
gcgtgtggeg
tgccegtcage
caaggacctg
tgaggctgag
gtcgcagatg
gggtgcgaat
cggctctgtc
cgagccccge
agaccagagc
taagccatgt
catccgtctt
tagtcacatg
ttgtgaacaa
gtactctccg
ctttcgecatg

aacccaaagg

ctcagtctgg
cctgaagace
cctgagectg
cagctggtge
gccctetted
gtggcggacg
gtcagecctge
gacctgeggce
gctgaggtgt
cagatggcca
gcaaatggca
tctgtcacca
gacccggtag
cctggettca
gtgcacagtt
ttcccggace
gacgagggca
ctgcaggtgg
cggccaggygg
gtgttctgge
gccaacgage
ggcacctaca
accatcacag
ggaccgacaa
tccactcccg
acagatccat
catcttccct
tgtgotggtg
cgtggaagta
ggtggtcagt
cgcegteaac

tgagagctgc

Page 12

tccttgeact
cagtggtagc
gcttcagect
acagctttgc
cggacctgct
agggcagctt
aggtggccgce
caggggacac
tctggcagga
acgagcaggg
cctacagetg
tcacacccca
tggccctagt
gcctggcaca
tcaccgaagg

tgctggcaca

gcttcacctg

ccgeteccta
acacggtgac
aggatgggca
agggcttott
gctgectgot
ggcagcctat
tcaagccctg
ggagaatggt
ttccatctct
ccaaagatca
gatgtgagcg
caéacagctc
gccetececa
aacaaagacc

agcctgactg

cctgtttcca

actgatgggc
ggcacagctce
tgagggccag
QQCHCEQQQC
cacctgcttc
tcectacteg
ggtgaccatc
tgggcagggt
cttgtttgat
cctggtgege
gagaagcccc
gggcaccgat
gctcaaccte
ccgggaccag
aggcaatgca
cttcgtgage
ctcgaagcecc
catcacgtgc
gggtgtgecc
tgatgtgcac
gcgeaacccee
gacattcccce
tcctecatge
aagtgctata
cctecatcagce
aggatgtact
aggatgaccc
agacacaaac
tccagcacca
tcccagegec

catgggggct

60
120
180
240
300
360
420

480

540
‘600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920

1YY
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gggatgggca
tgtatgtttc

cagaagaaga
ctgaagacat
ctgaaccagt
agaagaactg

arcaccacac

taaggataaa
taccctcaca
gatgactaag
ttacgtggag
cctggactct
ggtggaaaga
gactaagagc

ggtctgtgtg
gggtcagtaa
aaacaggtca
tggaccaaca
gatggttctt
aatagctact

ttctcccgga

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

<400>

Tet Gly val Leu

Leu

Leu

12
700
PRT

Chimera

12

Leu

Thr

Phe Pro Ser Met

Asp Pro val

Phe

Gln

65

ASD

Leu

Asp

Ala

Thr

145

Thr

Asp

Ser
50

Leu
G1ln
Ala
Glu
Ala
130
Leu

Cys

Gly

35

Pro

Thr

Gly

Gln

Gly

val

Glu

ser

Gln

20

val Ala

Glu Pro
Asp Thr

Ala
85

ser
Asn
Phe
Ser Leu
Pro Asn
Ser

Tyr

val

Leu

Gly

Tyr

Ala

Thr

Gln

Pro

Gln

Ala

val

Phe

55

Gln

Ala

Ser

Cys

val

135

Asp

Gly

Leu

Arg

Ser

Gly

40

Ser

Leu

Asn

Leu

Phe

120

Ala

Leu

Tyr

Thr

Thr

Thr

Arg

Ar

val

Ala

Arg

gacagcéttc
gagctccaca
Ctctgacctg
acgggaaaac
acttcatgta
cctgttcagt

ctccgggtaa

Leu
10

Leu

Met Glu

25

Leu

Asp Ala

Leu Ala G1n

val His ser

75

Thr Ala

90

Leu GIn

10

ser Ite

Pro Tyr

Pro Gly

155

Glu Ala

170

Pro

G1y Asn val

tgcttcagec
ggtatatgtc
catggtcaca
agagctaaac
cagcaagctg
ggtccacgag
atga

atgacctttg
ttgcctccac
gacttcatgc
tacaagaaca
agagtggaaa
ggtctgcaca

Ser Leu

val GIn

Thr Leu

45

Leu
60

Asn
Phe Ala
Leu Phe
Arg val
Arg Asp

Ser
140

Lys
Asp Thr
val

Glu

Thr Thr

Page 13

val

val

30

Cys

Leu

Glu

Pro

Ar

11

Phe

Pro

val

Phe

ser
190

Leu
15

Pro
Cys
Ile
Gly
Asp
95

val
Gly
Ser
Thr
Trp

GIn

Ala

Glu

Ser

Trp

Gln

80

Leu

Ala

Ser

Met

Ile

160

Gln

Met

1980
2040
2100
2160
2220
2280
2324



Ala

Leu

Gln

225

Thr

val

Phe

Gln

Ala

305

sSer

Cys

val

Asp

Phe

Tyr

Ser

Asn

Gly
Gly
ser
Leu
290
Asn
Leu
Phe

Ala

Leu
370

Tyr
Thr
Asp
Ser

val
450

Giu
195
Ala
Asp
Ala
Thr
Leu
275
val
Arg
Arg
val
Ala
355
Arg
Pro
Gly
val

Cys

Thr

GIn

Asn

Ala

val

His

Thr

Leu

Gly

Gly

His

Glu

245

Ala

GIn

ser

Ala

Gln

" 325

ser
340
Pro
Pro
Glu
Asn
His
420

Leu

Ile

Ile

Tyr

Gly

Ala

val

405

ser

val

Thr

teu

Thr

Ser

230

val

Thr

Leu

Phe

Leu

310

Arg

Arg

Ser

Asp

Glu

390

Thr

val

Arg

Gly

Phe

Tyr

215

sSer

GIn

Leu

ASn

Thr

295

Phe

val

Asp

Lys

Thr

375

val

Thr

Leu

Asn

GIn
455

Asp

200

Ser

val

val

Arg

Leu

280

Glu

Pro

Arg

Phe

Pro

360

val

Phe

Ser

Arg

Pro

440

Pro

val

Cys

Thr

Pro

Cys

265

Ile

Gly

Asp

val

Gl

34

Ser

Thr

Trp

Gln

val

425

val

Met

His

Leu

Ile

Glu

250

ser

Trp

Arg

Leu

Ala

330

Ser

Met

Ile

GlIn

Met

410

val

Leu

Thr

ser

val

Thr

235

Asp

Phe

Gin

Asp

Leu

315

ASp

Ala

Thr

Thr

Asp

Ala

Leu

Gln

Phe

Ile

Pro

Ser

Leu

GIn

300

Ala

Glu

Ala

Leu

Cys

380

Gly

Asn

Gly

Gln

Pro
460

Page 14

Leu

205

Asn

Gln

val

Pro

Thr

285

Gly

GIn

Gly

val

Glu

365

ser

GIn

Glu

Ala

Arg
Pro
Arg
val
Glu
270
Asp
Ser
Gly
Ser
Ser

350

Pro

Ser

Gly
Gln
Asn
430

Ala

Glu

val

val

Ser

Ala

255

Pro

Thr

Ala

Asn

Phe

335

Leu

Asn

His

Ala

val
Leu
Pro
240

Leu

Gly

Lys ~

Tyr

Ala

320

Thr

Gln

Lys

Arg

Pro

400

Leu

Thr

Gly

Gly



bl

Ser

465

Lys

Pro

Thr

ser

His

545

Ile

Asn

Lys

Glu

Phe

625

Glu

Tyr

Arg

His

Gly
Cys
Pro

Cys

Gin
Asn
Gly
Glu
610
Met
Leu
Phe

Asn

Thr
690

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

<400>

atgggggtac tgctcacaca gaggacgctg ctcagtctgg tccttgeact cctgtttcca
agcatggcca gcatggtgga agtccaggtc tctgaagacc ccgtggtgge cctggtggac

Ser

Glu

Pro

Arg

Pro Ala Pro Asn

Lys

val

515

Phe

Glu

His

Lys

ser

395

Met

Pro

Asn

Met

Ser

675

Thr

13
1670
DNA

Ile

500

val

val

Asp

GlIn

Thr

Glu

Tyr

TYr

Tyr

Lys

Mouse

13

485

Lys

val

Asn

Tyr

Arg

Lys

Asp

Lys

645

Ser

Ser

Ser

Asp

Asp

Asn

Asn

550

Trp

Pro

Ala

Lys

Ile

630

Asn

Lys

Cys

Phe

Gly

Leu

val

val

val

535

ser

Met

Ala

Pro

Gln

615

Tyr

Thr

Leu

ser

Ser
695

Pro

Glu

Leu

Ser

520

Glu

Thr

ser

Pro

Gln

600

val

val

Glu

Arg

val

680

Arg

Thr

Gly

Met

505

Glu

val

Leu

Gly

Ile

585

val

Thr

Glu

Pro

val

665

val

Thr

Asp

His

Arg

Lys

570

Glu

Tyr

Leu

Trp

val

650

Glu

His

Pro

Lys
475
Pro
Ser
Asp
Thr
val
555
Ala
Arg
val
Thr
Thr
635
Leu
Lys

Glu

Gly

Pro

Ser

Leu

Pro

Ala

540

val

Phe

Thr

Leu

Cys

620

Asn

Asp

Lys

Gly

Page 15

Cys

val

ser

Asp

325

GlIn

Ser

Ala

Ile

Pro

605

Met

Asn

Ser

AsSn

Leu
685

Pro
Phe
Pro
510
val
Thr
Ala
Cys
ser
590
Pro
val
Gly

ASp

Pro

Ile

495

ITe

Gin

GIn

Leu

Ala

575

Lys

Pro

Thr

Lys

Gl

65

val

AsSn

val

Ile

Thr

Pro

560

val

Pro

Glu

Asp

Thr

640

Ser

Glu

His



acggatgcca
aacctcatct
gaccaaggca
aatgcgtect
gtgagcattc
aagcccagca
acgtgctcta
gtgcccttga
gttcacagcg
aacccggtgt
ttccccectg
ccatgcaaat
gctataaaca
atcagcacct
tgtactcatg
tgacccagat
dcaaacccat
gcaccaggac
agcgceccate
ggggctggga
cctttgtgta
ctccaccaga
tcatgcctga
agaacactga
tggaaaagaa
tgcacaatca
<210>
<211>
<212>
<213>
<400>

14
482
PRT

14

ccctacgetg
ggcagctgac
gtgcctacte
tgaggctgca
aggactttga
tgaccctgga
gctaccaggg
ctggcaatgt
tgctgagggt
tgcagcaaga
aggcagggtc
gcccaggtaa
tccctgeact
aacctcgagg
atctccctga
gtccagatca
agagaggatt
tggatgagtg
gagagaacca
tgggcataag
tgtttctacc
agaagagatg
agacatttac
accagtcctg

gaactgggtg
ccacacgact

Mouse

ctcettttec
agacaccaaa
caaccgcaca
gcgcgtécga
cagcgetget
gcccaacaag
ctatccggag
gaccacatcc
ggtgctggot
tgctcacgge
ggggtccgag
gtcactagac
agaggataag
gtggaccatc
gccccatagt
gctggtttgt
acaacagtac
gcaaggcttt
tctcaaaacc
gataaaggtc
ctcacagggt
actaagaaac
gtggagtgga
gactctgatg
gaaagaaata

aagagcttct

ccagagcctg
cagctgotgc
gcgetcttee
gtaaccgacg
gttagcctge
gacctacgtc
gccgaggtgt
cagatggcca
gctaacggcea
tcagtcacca
cccegeggac
cagagctcca
ccatgtacag
cgtcttcatc
cacatgtgtg
gaacaacgtg
tctecgggtg
cgcatgcgec
caaaggtgag
tgtgtgogaca
cagtaagagc
aggtcactct
ccaacaacgg
gttcttactt
gctactecctg

cccggactee

Met Gly val Leu Leu Thr Gln Arg Thr Leu Leu
1 5 10

Leu Leu Phe PED Ser Met Ala Ser Met val Glu

gcttcagtet
acagcttcac
ctgacctgtt
agggcagcta
aggtggcege
cagggaacat
tctggaagga
acgagcgagg
cctacagctg
tcacagggca
cgacaatcaa
ctcccgggag
atccatttec
ttcectccaa
gtggtggatg
gaagtacaca
gtcagtgccc
gtcaacaaca
agctgcagcec
gcettetget
tccacaggta
gacctgcatg
gaaaacagag
catgtacagc
ttcagtggtc
gggtaaatga

ggcacagctc

ggagggccegg -

ggtgcaaggc
cacctgettt
cccctacteg
ggtgaccatc
tggacaggga
cttgttcgat
cctggtacgce
gececctgaca
gccetgtect
aatggtaagt
atctctcctce
agatcaagga
tgagcgagga
cagctcagac
tccccateca
aagacctcec
tgactgcatg
tcagccatga
tatgtcttgce
gtcacagact
ctaaactaca
aagctgagag
cacgagggtc

Ser Leu val Leu Ala
15

val GIn val Ser Glu
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180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1670



Asp
Phe
Gln
65

Asp
Leu
ASp
Ala
Thr
145
Thr
ASp
Ala
Leu
Gln
225
Phe
Lys
Pro

ser

Asp

Pro

ser

50

Leu

Gin

val

Glu

Ala

130

Leu

Cys

Gly

Asn

Pro

Pro

Ser

Leu

290

Pro

val
35

Pro

val

Glu

Ala

Pro

Thr Asp Thr

Gly
Gln
Gl

11

val
Glu
ser
Gin
Glu
195
Ala
AsSp
Pro
Cys
val
275

Ser

ASp

ser
Gl

10

Ser
Ser
Pro
ser
Gly
Arg
Asn
Ala
Glu
Pro
260
Phe

Pro

val

Ala

85

Asn

Tyr

Leu

Asn

Tyr

165

val

Gly

Gly

His

Ala

245

Pro

Ile

Ile

Gln

Leu

val

Asp
40

Gly Phe Ser

Tyr

Ala

Thr

Gln

Lys

Gin

Pro

Leu

Thr

Cys

Phe

val

Ile

55

Gln
ser
Ser
Cys
)
ASp
Gly
Leu
Phe
Tyr
215
ser
Ser
Lys
Pro
Thr

295

Ser

Leu

Asn

Leu

Phe

120

Ala

Leuw

Tyr

Thr

val

Gly

Cys

Pro

280

Cys

Trp

Thr

Leu

val

Arg

Ar

10

val

Ala

Arg

Pro

Gly

val

Cys

Thr

ser

Pro

265

Lys

val

Phe

Asp
Ala
His
Thr
90

Leu
Ser
Pro
Pro
Glu
170
Ash
His
Leu
Ile
Glu
250
Ala

Ile

val

Ala

GIn

Ser

75

Ala

GlIn

Ile

Tyr

Gly

Ala

val

Ser

val

Thr

235

Pro

Pro

Lys

val

Thr

Leu
60

Phe

Leu-

Arg

Gln

Ser

140

Asnh

Glu

Thr

val

Ar

22

Gly

Arg

Asn

Asp

Asp
300

val Asn Asn
Page 17

Leu
45

Asn
Thr

Phe

val

Lys

Met

val

Thr

Leu

205

Asn

GIn

Gly

Leu

val

285

val

val

Arg

Leu

Glu

Pro

Ar

11

Phe

Pro

val

Phe

Ser

190

Arg

Pro

Pro

Pro

Glu

270

Leu

Ser

Glu

Cys
Ile
Gly
AsSp
95

val
Asp
ser
Thr
Tr

17

GIln
val
val
Leu
Thr
255
Gly
Met

Glu

val

Ser
Trp
Arg
80

Leu
Thr
ser
Met
Ile
160
Lys
Met
val
Leu
Thr
240

Ile

Gly

Ile

Asp

His

144



Arg

Gln

Asn

360

Gly

Glu

Met

Leu

Phe

440

Asn

Thr

305 310
Thr Ala G1n Thr GIn Thr His
325
val val Ser Ala Leu Pro Ile
340
Ala phe Ala Cys Ala val Asn
355
Arg Thr Ile Ser Lys Pro Lys
370 375
val Leu Pro Pro Pro Glu Glu
385 390
Thr Cys Met val Thr Asp Phe
405
Thr Asn Asn Gly Lys Thr Glu
420
Leu Asp Ser Asp Gly Ser Tyr
435
Lys Lys Asn Trp val Glu Arg
450 455
Glu Gly Leu His Asn His His
465 470
Gly Lys
<210> 15
<211> 112
<212> PRT
<213> Artificial sequence
<220>
<223> conserved among mammals
<220>
<221> Misc_feature
<222> (1)..(3)
<223>
<220>
<221> Misc_feature
<222> (26)..027)
<223>
<220>
<221> Misc_feature

Glu

His

345

Lys

ser

Met

Pro

Ash

425

Met

ser

Thr

ASp

330

Gln

Asp

val

Thr

Glu

410

Tyr

Tyr

Tyr

Lys

315

Tyr
Asp
Leu
Arg
395
Asp
Lys
ser
Ser

ser
475

ALE, or another amino acid sequence

SP, or another amino acid sequence

Asn
Trp
Pro
380
Lys
Ile
Asn
Lys

Cys

Phe

Page 18

Ser

Met

Ala

365

Pro

Gln

Tyr

Thr

Leu

445

Ser

Ser

Thr

Ser

350

Pro

Gln

val

val

Glu

430

Arg

val

Arg

Leu

335

Gly

Ile

val

Thr

Glu

415

Pro

val

val

Thr

320

Arg

Lys

Glu

TYyr

Leu

400

Trp

val

Glu

His

Pro
480

)SO



<222>
<223>

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

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

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

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

<400>

Xaa Xaa Xaa val GlIn
1

(52)..(62)

FAEGQDQGSAY, or another amino acid sequence

Misc_feature
(67)..(79)

ALFPDLLAQGNAS, or another amino acid sequence

Misc_Teature
(86)..(102)

RVADEGSFTCFVSIRDF, or another amino acid sequence

Misc_feature
(107)..(107)

vV, or another amino acid sequence

Misc_feature
..QA7
PEDPVVALVGT,

15

Xaa Asp Ala Thr Léu

20

Leu Ala g}h Leu Asn

val His Ser Xaa Xaa

e;g Thr Xaa Xaa Xaa

Arg Leu GIn Arg val

or another amino acid sequence

val Xaa Xaa

Cys Cys Ser

Leu Ile Trp
40

Xaa Xaa Xaa
55

Xaa Xaa Xaa
70

Xaa Xaa Xaa

85
Xaa Xaa Xaa Xaa Xaa Xaa Gly Ser
100
<210> 16
<211> 3
<212> PRT
<213> Artificial sequence
<220>
<223> Conserved amoung mammals
<400> 16
val GIn val

Xaa

Phe

25

Gln

Xaa

Xaa

Xaa

Ala
105

Xaa

10

Xaa

Leu

Xaa

Xaa

Xaa

90

Ala

Xaa

Xaa

Thr

Xaa

Xaa

75

Xaa

Xaa

Xaa

Glu

ASp

Xaa

60

Xaa

Xaa

Ser

Page 19

Xaa

Pro

Thr

45

Xaa

Xaa

Xaa

Leu

Xaa

Gly

30

Lys

Xaa

Xaa

Xaa

Glin
110

Xaa

15

Phe

GIn

Ala

Xaa

Xaa

95

val

Xaa

Ser

Leu

ASnh

Leu

80

Xaa

Ala

1S



1

<210> 17

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Conserved among mammals

<400> 17

Asp Ala Thr iLeu (5:ys Cys Ser Phe
1

<210> 18

<21l> 24

<212> PRT

<213> Artificial sequence

<220>
<223> cConserved among mammals

<400> 18
Glu Pro Gly Phe Ser Leu Ala GIn Leu Asn Leu Ile Trp GIn Leu Thr
1 5 10 ° 15

Asp Thr Lys §An Leu val His Ser

<210> 19

<211> 4

<212> PRT

<213> Artificial sequence

<220>
<223> Conserved among mammals

<400> 19
?1a Asn Arg Thr

<210> 20

<211> 6

<212> PRT

<213> Artificial sequence

<220>
<223> Conserved among mammals

<400> 20
&eu Arg Leu Gln érg val

<210> 21

<211> 4

<212> PRT

<213> Artificial sequence

<220>
Page 20



<223> conserved among mammals
<400> 21
§1y Ser Ala Ala

<210> 22

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> Conserved among mammals

<400> 22

Ser Leu GIn val Ala
1 5

<210> 23

<211> 112

<212> PRT

<213> Artificial sequence

<220>
<223> Conserved amino acids in

<220>

<221> Misc_feature

<222> (2)..(2)

<223> L or v, or another amino

<220>

<221> Misc_feature

<222> (22)..(22)

<223> C or R, or another amino

<220>

<221> Misc_feature

<222> (53)..(53)

<223> A or T, or another amino

<220> .

<221> Misc_feature

<222> (56)..(56)

<223> Q or R, or another amino

<400> 23 _
?1a Xaa Glu val §1n val Pro Glu

Thr Asp Ala Igr Leu Xaa Cys Ser
Leu Ala G}n Leu Asn Leu Ile IEp

val His Ser Phe Xaa Glu Gly Xaa

human B7-H3 vl and V2

acid
acid
acid

acid

Asp Pro val val Ala Leu val Gly
10 15

Phe Ser Pro Glu Pro Gly Phe Ser

25 30

GIn Leu Thr Asp I?r Lys GIn Leu

Asp GIn Gly Ser Ala Tyr Ala Asn
Page 21



50 55 60

Arg Thr Ala Leu Phe Pro Asp Leu Leu Ala Gln Gly Asn Ala Ser Leu
65 70 75 : 80

Arg Leu GlIn Arg gg] Arg val Ala Asp SAU Gly Ser phe Thr ggs Phe

val Ser Ile Arg Asp Phe Gly Ser Ala Ala val Ser Leu GIn val Ala
108 105 0

<210> 24

<211> 5%

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 24
ggggacaagt ttgtacaaaa aagcaggctc caccatgctg cgtcggcggg gcage 55

<210> 25§

<211> 50

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 25
ggggaccact ttgtacaaga aagctgggtt caggctattt cttgtccatc 50

<210> 26

<211> 22

<212> DNA

<Z213> Artificial sequence

<220>
<223> Primer

<400> 26
Ctctgggggg aatgtcatag gc¢ 22

<210> 27

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 27
ggggacaagt ttgtacaaaa aagcaggctc caccatgctt cgaggatggg gtgge 55

<210> 28

<211> 50

<212> DNA

<213> Artificial sequence

<220>
Page 22

IS



<223> Primer

<400> 28 )
ggggaccact trgtacaaga aagctgggtt caagcaattt cttgtccgtc

<210> 29

<211> 21

<212> DNA

<213> Artificial sequence

<220
<223> Primer

<400> 29
agctttgetg agggccagga ¢

<210> 30

<211> 22

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 30
ctgggagcac tgtggttctg cc

<210> 31

<211> 21

<212> DNA .

<213> Artificial sequence

<220>
<223> Primer

<400> 31
ctggcacagc tcaacctcat ¢

<210> 32

<211> 20

<212> DNA

<213> Artificial sequence

<220> .
<223> Primer

<400> 32 )
accaggcagc tgtaggtgcc

<210> 33

<211> 22

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 33
ctgtgatggt gactgagccg tg

<210> 34
<21 21
<212> DNA

Page 23

50

21

22

21

20

22

\SS
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<213>
<220>

<223>

<400>

Artificial sequence

Primer

34

cgcgtgegtg tggcggatga g

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

<220>
<223>

<400>

35
22
DNA
Artificial sequence

Primer
35

tacaggaatc agcactgggt tc

Page 24
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USO DE B7-H3'COMO UN AGENTE INMUNO REGULATORIO

DESCRIPCION DE LA INVENCION

Campo de la Invencidn

[0001] La presente Descripcidn se relaciéna con los
campos .de inmunologia e inmunologia clinica, y Mmas
particularmente con el uso de ligandos de la familia B7 vy
agonistas y antagonistas de estos en la modulacién de

respuestas inmunes.

Antacedentas de la Invencidn

[0002] La activacién del linfocito es un proceso
multietapas que requiere que varios eventos de seflalizacién
entre el linfocito y una célula “accesoria” una célula que
presenta antigeno (APC) en el caso de activacién de célula T,
o una célula T adyuvante para activacién de célula B). Para
que ocurra la activacién del linfocito, se deben suministrar
dos tipos de sefiales a un linfocito en descanso. El tipo
primario (estimulatorio) le confiere especificidad a la
respuesta inmune y es mediado por el receptor esﬁecifico de

antigeno (TcR-sobre células T y BcR-sobre células) luego del

Sy



reconocimiento del complejo péptidoe MHC antigénico. E1
segundo tipo (coestimulatorioco) es responsable por la magnitud
de la respuesta. La sefial es mediada via receptores
“accesorios” expresados scobre la supérficie del linfocito. El1
requisito para la coestimulacién permite que la activacién
del linfocito sea estrictamente regulada. La coestimulacién
. es a su vez regulada por los receptores inhibitorios sobre
estas células gque pueden suministrar seflales negativas que

contra actlan las seflales coestimulatorias positivas. .

[0003] La evidencia montada sugiere que un gran nimero de
ligandos y receptores estructuralmente relacionados que
pertenecen a la superfamilia de las inmunoglobulinas. (Ig) de
moléculas interactiian y balancean las sefilales utilizadas
durante el proceso de activacién del linfocito (Frauwirth et
al. (2002) J. Clin. Invest., 109:295-299). Uno de tales
grupos estructuralmente relacionados incluye 1ligandos de 1la
familia (B7-1, B7-2, IC0S-L, PD-L1, PD-L2, y B7-H3), Cuando
comparten una estructura de dominio similar que tiene un
dominio similar a Ig-V (“V”) y un dominio similar a Ig-C
(“C”) que reciben en la porcién extracelular de la molécula
(Shafpe et al. (2002) Nature Rev. Immunol., 2:116-126). En la
supresién de un exén y en los estudios cristalograficos las
proteinas B7, han demostrado que la interaccién del receptor-

ligando ocurre por via de los dominios V (Ostrov et al.,

N



(2002 Science, 290:816-819), aunque los dominios C sirven '

como medios de soporte estructural para los dominios V.

[0004] Los B7-1 y los B7-2 pueden suministrar sefiales
positivas (a través de su receptor cognato de afinidad baja
CD28) o seflales negativas (a través del receptor de alta
afinidad CTLA4). La interaccidén ICOS-L con el receptor ICOS
resulta en sefializacién positiva mientras que el PD-L1
suministra las sefiales nggativas a través del receptor, PD-1

(Carrenoc et al., (2002) Annual Rev. Immunol., 20:29-53).

[0005] La presente descripcién se relaciona con la
modulacién de respuestas inmunes reguladas por el miembro mas
nuevo de la familia de ligando B7, el B7-H3. El B7-H3 humano
fue originalmente identificado como una proteina similar a B7
que comparte el 20-27% de la identidad de aminoacido con
otros miembros de la familia B7 y tiene un dominio V y uno C
(Chapoval et al., (2001) Nat. Immunol., 2:269-274). Un
andlisis mas detallado de los clones B7-H3 EST demostrd una
variacién en la estructura del exén del gen en especies de
mamiferos (Sun et al., (2002) J. Immunal., 168:6294-6297) . En
particular, en primates, el B7-H3 cADN existe en dos formas:
Una que codifica un conjunto simple de dominios V Y C (“forma

VC”), y la otra codifica un conjunto duplicado de dominios V




y C (“forma VCVC”). Como contraste al B3-H3 de primates, el

B7-H3 cADN existe solamente en una forma simple como VC.

[0006] El B7-H3 VC ha sido inicialmente caracterizado como
un-ligando coestimulatorio tanto en humanos (Chapoval et al.
{(2201) Nat. Immunol., 2:269-274 vy Solicitud .de Patente
Estadounidense No. Pub. 2002/0168762) y ratones (Sun et al.
{2002) J. Immunocl., 168:6294-6297). En particular, se ha
reportado que la coestimulacién en las células T humanas con
el B7-H3 VC da como resultado una proliferacién mejorada de
células T, induccién de células T citotdxicas, y expresién
incrementada del transcripto interferédn gama. Adicionalmente,
loé experimentos de unién en ensayos basados en células
sugieren que el B7-H3 VC se une a un receptor expfesado sﬁbre

células T activadas, que no es CTLA-4, ICOS, o PD-1.

[0007 En general, existe necesidad de suministrar métodos
terapéuticos para los desdrdenes y las condiciones
relacionadas con el sistema inmune. La modulacién apropiada
de respuestas inmune se puede lograr mediante la manipulacién

de la senda B7-H3.
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RESUMEN DE LA INVENCION

[0008] Eé uno de los objetos de 1la presente invencién
suministrar- métodos y composiciones para la modulacién de
respuestas inmune. Los objetos adicionales de la invencién
reestableceran en parte en 1la siguiente descripcién y en
parte serdn entendidos de 1a descripcién o pueden ser

aprendidos mediante la practica de la invencién.

[0009] La presente invencién se basa, en parte, en el
descubrimiento y demostracién de que la forma VCVC del B7-H3
cuenta para_ la mayoria de los transcritos B7-H3 vistos a
través de tejidos maltiples aunque la forma VC del B7-H3 es
solo un transcripto menor. La invencién se basa ademis, en
parte, en el descubrimiento y demostracién de que ambas
formas de B7-H3, VC y VCVC exhiben un efecto inhibitorio de
activacién de linfocito como se evidencié por la
proliferacién disminuida de células T y la secrecién de
citosina por estas células en la presencia de . B7-H3. La
invencién est4 todavia ademas basada en parte, en el
descubrimiento de regiones especificas dentro de 1los genes
B7-H3 que estén habitualmente sufriendo seleccidn

evolucionaria purificante.
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[0010) En un aspecto, la presente descripcidén suministra
métodos in vitro, in vivo, Y ex vivo de respuestas inmunes
modulantes, que incluyen métodos para tratar humanos o
animales. En algunas modalidades, tales métodos comprenden
una etapa de poner en contacto un linfocito, tal como una
célula T, con un agente B7-H3, en donde el agente B7-H3 puede
ser (a) un derivado de B7-H3 tal como una forma soluble de
B7-H3; (b) un anticuerpo contra B7-H3,; (c) un anticuerpo

contra un receptor de B7-H3; o (d) un &acido nucleico que

comprende al menos una porcién del B7-H3 mRNA 0 un

complemento a este. En ciertas modalidades, el agente B7-H3

esta acoplado con la seflal primaria (estimulatoria especifica

de antigeno).

[0011] En modalidades particulares, los métqdos de la
invencién,  se utilizan para tratar o prevenir desérdenes
inmunes susceptibles al tratamiento con tales composiciones.
Especificamente, tales desdérdenes incluyen pero no estéan
limitados a desérdenes inmundlégicos, que incluyen desdrdenes
autoinmunes (por ejemplo artritis reumatoide (RA), soriasis,
esclerosis maltiple (MS), enfermedad inflamatoria del
intestino (IBD), enfermedad de Crohn, lupus sistémico
eritematoso (SLE), diabetes tipo I), rechazo .de transplante,
enfermedad de injerto de versus huésped, (GVHD), desdrdenes

inmunes hiperproliferativos, canceres, desdérdenes



inmunosupresores, enfermedades infecciosas varias etc. Asi,
eﬁ ciertas modalidades, los métodos de 1la invencién
comprenden identificar un sujeto necesitado de inhibir 1la
activacién del linfocito, y administrar un agente B7-H3 que
es un agonista al sujeto. En otras modalidades, los métodos
comprenden identificar un sujeto necesitado de mejorar 1la
activacién del linfocito, y administrar un agente B7-H3 que

es un antagonista al sujeto.

[0012] Los anticuerpos utilizados en los métodos de 1la
invencién caen en dos grupos: (1) anticuerpos contra B7-H3 y
(2) anticuerpos contra el receptor B7-H3. Esos .anticuerpos
pueden: (a) wunirse especificamente al B7-H3 que blogquea
mediante este la interaccién del B7-H3 con su receptor; (b)
unir especificamente un receptor B7-H3 bloqueando mediante
este su inferaccién con el B7-H3; o (c¢) desarrollar tanto (a)
como (b). Dependiendo del efecto deseado, los anticuerpos se
pueden utilizar en configuraciones alternativas para mejorar
© inhibir respuestas inmunes. En algunas modalidades, los
anticuerpos son administrados para antagonizar la actividad

biolégica de los B7-H3 naturalmente expresados.

[0013] La descripcién suministra ademds métodos que
involucran composiciones que comprenden formas solubles de

B7-H3. En algunas modalidades, la forma soluble del B7-H3,

o> %



comprende menos del B7-H3 de longitud c;mpleta Yy no incluye
la transmembrana y los dominios intracelulares de B7-H3. En
modalidades adicionales, una forma soluble de B7-H3 comprende
al menos un dominio V de B7-H3, y opcionalmente al menos un
dominio C de B7-H3. Una forma soluble puede comprender al
menos 2, 3, 4, y 5 dominios V, y opcionalmente al menos 1, 2
3, 4, o 5 dominios C. En modalidades atn adicionales, una
forma soluble del B7-H3 puede comprendef: ‘(a) una primer
secuencia de aminodcido derivada del dominio extracelular de
del B7-H3 y (b) una sequnda secuencia de aminoc&cido derivada
de la regién constante de un anticuerpo, La primer secuencia
de aminodcido se deriva de toda o una porcién del dominio
extracelular del B7-H3 y (a) inhibe competitivamente la unién
de una forma de B7-H3 de ocurrencia natural a su receptor y/o
(b) tiene una actividad coestimulatoria negativa. En algunas
modalidades, la primer secuencia de aminoicido comprende una
secuencia como SE reestablecié en la ID DE SEC. NO. 15. En
ciertas modalidades, la primer secuencia de aminodcido es
idéntica a o sustancialmente idéntica a los aminoadcidos 23-
244 de la ID DE SEC. NO. 14 o los aminoAcidos 23-462 de la ID
DE SEC. NO. 12. En una modalidad ilustrativa, la forma
soluble del B7-H3 comprende una secuencia como en ID DE SEC.

NO. 12 o ID DE SEC. NO. 14.
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[0014] La descripcién también suministra métodos que
involucran usos terapéuticos y no terapéuticos de Acidos
nucleicos o© polipéptidos codificados por tales 4&cidos
nucleicos, donde la secuencia de nucledtido de tal 4cido
nucleico se selecciona de: (a) una secuencia de nucleédtido de
la ID DE SEC. NO. 1, ID DE SEC. NO. 3, ID DE SEC. NO. 5 a una
porcidn de ésta; y (b) un acido nucleico que es al menos 60,
80,100, 120, O 140 nuéleétidos de largo e hibridiza al acido
nucleico de (a) bajo condiciones definidas, en donde el Acido
nucleico codifica un producto de expresién que tiene una
actividad coestimulatoria negativa. En ciertas modalidades,
tales &cidos nucleicos codifican una secuencia de aminodcido
como la ID DE SEC. NO. 15. En una modalidad ilustrativa, el
dcido nucleico comprende una secuencia sustancialmente como

la ID DE SEC. NO. 11 o la ID DE SEC. NO. 13,

[0015] Los métodos de la invencién también comprenden el
uso de ARN de interferencia corta y &cidos nucleicos contra
sentido para reducir la expresién del B7-H3 con el fin de

mejorar la respuesta inmune.

[0016] La invencién también comprende vectores que
contienen cualquiera de los &cidos nucleicos anteriores vy

células huéspedes que contienen tales vectores.
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[0017] Se debe entender que tanto la descripcién general
anterior como la siguiente descripcién detallada son solo
ejemplos y explicativas y no son restrictivas de la

invencién, tal como se reivindica.

BREVE DESCRIPCION DE LAS FIGURAS

[0018] La figura 1A describe comparaciones de secuencia de
B7-H3 de humano y ratén. El alineamiento de la secuencia de
broductos de gen de B7-H3 VC humano, B7-H3 VCVC humano, y B7-
H3 de ratén traducidos deducidos. Las barras oscuras por
encima del alineamiento de secuencia denotan dominios de exén
demarcados mediante secuencias genémicas. Las flechas por
debajo de las secuencias de péptidos denotan posiciones de
acidos nucleicos correspondientes utilizadas en iniciadores
de oligonucledétido utilizados para amplificacién de especies

cruzadas.

[0019] la figura 1B describe la organizacién genémica de
los locus de.genes B7-H3 de humano y de ratén. Los montajes
estan basados en posiciones seleccionadas del eje gendmico
humano de Celera GA_xZ2HTBL4SSTP y el eje gendémico de raté4n de
Celera GA_x5J8B7W7NM9. Las barras denotan localizaciones de

repeticiones complejas, repeticiones simples, estructura de
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ex6n de transcripto, y nombre de dominio de complejos Alu y

SVA.

[0020] La figura 2A muestra los resultados del RT-PCR DEL
B7-H3 sobre muestras de humano. Tres paneles separados de la
primer hebra de <c¢ADN de humano se amplificaron con los
iniciadores PCR comunes a ambas secuencias B7-H3 VC y B7-H3
VCVC y detectadas con oligonucledtidos al dominio V1. Los
tamafios esperados de los productos amplificados son como se

indica.

[0021] La figura 2B muestra los resultados del RT-PCR del
B7-H3 sobre muestras de ratén. Un panel de ratédn que consiste
de cADN adulto y embrionario se analizdé para la presencia de
transcritos B7-H3. La hibridizacidén especifica predominante
de una banda ~ 1 kb es consistente con la presencia de la

forma VC simple del B7-H3 de ratdn.

[0022] La figura 3A-3B demuestra un efecto coestimulatorio
del B7 medido mediante la proliferacién de células T
activadas. La activacidén de B7-H3 de las células T da como
resultado la atenuacién y proliferacién de produccién de
citoquina. La figura 3A describe resultados de ensayos
proliferacién de células CHO.HLA-DRZ2 que expresan GFP, B7-1,

B7-2, mientras la figura 3B muestra los resultados de ensayos
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de proliferacién para las células CHb.ﬁLA—DRZ que expresan
GFP, B7-H3 VCVC, o B7-H3 VC. Los transfectantes de CHO.HLA-
DR2 (1,25 X 10* células/pozo) se incubaron con células T CD4*
(10% células/pozo) en la presencia de anticuerpos anti-CD3
solubles (1 pg/ml) y concentraciones tituladas de anticuerpo
CD28. La proliferacién fue medida en 72 horas. Las respuestas
para las células T CD4* mis los transfectantes CHO.HLA-DR2 en

ausencia del anticuerpo anti-CD3 fueron 300 CPM por debajo.

[0023] La figura 4 demuestra el efecto inhibitorio del B7-
H3 sobre la produccién de citoquina mediante células T
activadas. Las células CHO.HLA-DR2 que expresan GFP, B7-H3
VCVC o B7-H3 VC (1,25 x 10% células /pozo) se incubaron con
células T cD4* (10° células/pozo) en la presencia de un
anticuerpo anti-CD3 soluble (1 u/ml) y concentraciones
tifuladas de anticuerpo CD28 (0.5 ng/ml)}. Los supernadantes
se cosecharon de cultivos de células T estiﬁulados con
CHO.HLA~-DR2 GFP, B7-H3 VCVC, o B7-H3 VC en la presencia de
anticuerpos anti-CD3 (1 p/ml).y anti-CD28 (0.5 ng/ml). La
produccién de citoguina se inhibié a las 72 horas utilizando

seleccibén ELISA.

[0024] La figura 5 demuestra que el B7-H3 VC y B7-H3-VCVC
suministra una sefial negativa a las células T CD4* humanas

medidas mediante la inhibicién de la proliferacién celular.
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Las células T CD4* mads purificadas (10° células/pozo) se
activaron con anticuerpo anti-CD3 (1 pg/10’ microesfera) vy
B7-H3-Ig (VCVC o VC:; 4 ug/10" microesferas) sobre
microesferas CIS o TRANS. Las microesferas CIS recubiertas
con tanto anticuerpo anti-CD3 (1 pg/10’ microesferas) y B7-H3
Ig (VCVC o VC) a 4 ng/10? microesferas. Las microesferas
TRANS consistian de una mezcla de dos tipos de microesferas:
(a) microrsferas recubiertas con anticuerpc anti-CD3 1 pg/10’
microesferas) y (b) microesferas recubiertas con B7-H3 (VCVC
o VC). Para mantener una proporcién microesfera a célula
igual, 1las microesferas recubiertas con Ig de murino de
control se agregaron para lograr una concentracién de
proteina total de 5 ng/10’ glébulos. La proliferacién se

midié a las 72 horas.

[0025] Las figuras 6A-6C demuestran que el B7-H3 VC y el
B7-H3 VCVC suministran una sefial negativa a las células T
CD4" de humano medidas mediante la inhibicién de secrecién de
citoquina. Las células CD4* purificadas (10° células/pozo) se
activaron con un anticuerpo anti-CD3 (1 pg/10’ microesferas)
y B7-H3-Ig (VCVC o VC; 4 pg/10" microesferas) sobre
microesferas CIS o TRANS. Las microesferas CIS recubiertas
con tanto anti-CD3 (1 pg/1l0’ microesferas) como B7-H3-Ig
(VCVC o VC) a 4 pg/lOT microesferas. Las microesferas TRANS

consistian de una mezcla dedos tipos de microesferas: (a)
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microesferas recubiertas con anticuerpo anti-CD3 (1 -pg/10’
microesferas) y (b) microesferas recubiertas con B7-HA (VCVé
0o VC). Para mantener una proporcién microesfera a célula
igual, las microesferas recubiertas con el Ig de murino de
control se agregaron para lograr una concentracién de
proteina total de 5 pg/107 glébulos. La cantidad de
cifoquinas en los supernadantes se midié a las 72 horas
utilizando seleccién ELISA multiplex: TNF-a—(figufa 6A), IFN-

vy—- (figura 6B), y GM-CSF (figura 6C).

BREVE DESCRIPCION DE LAS SECUENCIAS

[0026] La ID DE SEC. NO. 1 y la ID DE SEC. NO. 2
representan, respectivamente, secuencias de longitud completa

de &cido nucleico y aminodcido del B7-H3 VC de humano.

{0027} La ID DE SEC. NO. 3 y la ID DE SEC. NO. 4
representan, reépectivamente, secuencias de longitud completa

de acido nucleico de aminoicido de B7-H3 de ratén.

[0028] La ID DE SEC. NO. 5 y 1la ID DE SEC. NO. &
representan, respectivamente, secuencias de longitud completa

de acidos nucleico y aminoAcido del B7-H3 VCVC de humano.
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{0029] La ID DE SEC. NO. 7 representa una secuencia de
aminocidcido de B7-H3 de humano {(28-139 de amincdcidos de B7-H3

de VC o B7-H3 VCVC).

[0030] La ID DE SEC. NO. B8 representa aminoacidos
conservados entre las regiones V1l y V2 del B7-H3 VCVC de
humano, es decir, entre los aminocdcidos 28-139 y 246-357 de

la ID DE SEC. NO. 6.

[0031] La ID DE SEC. NO. 9 Y la ID DE SEC. NO. 10
representan respectivamente secuencias de &cido nucleico y
aminodcido- de un polipéptido de fusidén que contiene la
secuencia de sefial M de oncostatina (los aminoacidos 1-22 de
la .ID DE SEC. NO. 10), el dominio extracelular del B7-H3 VC
de humano (aminoacidos 23-244 de la ID DE SEC. NO. 10), y la
regién constante del ratdédn YgGzam (amincdcidos 245-482 de la

ID DE SEC. NO. 10).

[0032] La ID DE SEC. NO. 11 y la ID DE SEC. NO. 12
representan respectivamente secuencias de Aacido nucleico y
aminoacido del ©polipéptido de fusién que contiene 1la
secuencia de serial M de oncostatina (amindécidos 1-22 de 1la
ID DE SEC. NO. 12), el dominio extracelular de B7-H3 VCVC de

humane (amincacidos 23-462 de la ID DE SEC. NO. 12}, y 1la
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regién constante del IgG2am de ratén (aminodcidos 463-700 de

la ID DE SEC. NO. 12).

[0033] La ID DE SEC. NO. 13 Y LA ID DE SEC. NO. 14
representan, respectivamente, secuencigs de Acido nucleico y
aminodcido de un polipéptido de fusién que contiene 1la
secuencia de sefial M de oncostatina (aminodcidos 1-22 de la
ID DE SEC. NO. 14), el dominio extracelular de B7-H3 VC de
ratén (aminodcidos 23-244 de la ID DE SEC. NO! 14,y la regién
constante de ratdén IgGa, (aminodcidos 245-482 de la ID DE

SEC. NO. 14).

[0034] La ID DE SEC. NO. 15 representa los aminodcidos
conservados en él o los dominios similares a -V del B7-H3 de

mamifero.

[0035] La SEQ ID NOs:16-22 representan regiones a
individuales altamente conservadas en el o los dominios

similares a Ig-V de B7-H3 de mamifero.

[0036] La SEQ ID NOs:23-35 representan iniciadores PCR
empleados para aislamiento de secuencias B7-H3 como se

describe en los ejemplos.
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DESCRIPCION DETALLADA DE LA INVENCION

1. Definicién

[0037] Con el fin de ser mids facilmente entendida la
presente invencién, se definen ciertos términos aqui. Las
definiciones adicionales son como se establece a lo largo de

la descripcién.

[0038] El término “anticuerpo”, como se utiliza aqui, se
refiere a una inmunoglobulina o parte de esta, y comprende
cuglquier polipéptido que comprenda un ciclo que se une a
antigenos sin importar la fuente, el método de produccién, y
otras caracteristicas. El1 término incluye pero no esté
limitado a policlonal, monoclonal monoespecifico,
poliespecifico, no especifico, humanizado, de cadena simple,
quiméricb, sintético, recombinante, hibrido, mutante, vy
anticuerpos injertados CDR. El término “dominio de unién de
antigeno” se refiere a parte de una molécula de anticuerpo
que comprende el A4rea que se une especificamente o que es
compiementaria con una parte o todo un antigeno. Donde un
antigeno es largo, un anticuerpo puede soloc unirse a una
parte particular del antideno. El “epitopo”, o “determinante
antigénico” es una porcién de una molécula de antigeno que es

responsable por las interacciones especificas con el dominio
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de unidén de antigeno de un anticuerpo. El dominio de unién de
antigeno se puede suministrar mediante uno o méis dominios
variables de anticuerpos (por ejemplo un fragmento del asi
1lamado anticuerpo Fd que consiste de un dominio Vy). E1
dominio de unién del antigeno comprende una regién variable
de cadena ligera de anticuerpo (Vi) y una regién variable de

cadena pesada de anticuerpo (Vy).

[0039] El término “anticuefpo anti-B7-H3"” o “anticuerpo
contra B7-H3”", se refiere . a un anticuerpo se une
especificamente a al menos un epitdépo de al menos una forma
B7-H3 que incluye pero no estéd limitado a B7-H3 VC y B7-H3
VCVC. Los términos “anticuerpo receptor anti-B7-H3” Y
“anticuerpo contra un receptor B7-H3” se refieren a cualquier
anticuerpo que se une especificamente al menos un epitopo de

un receptor para B7-H3.

[0040] Como se utiliza aqui, el término “B7-H3”, a menos
que se establezca otra cosa, se refiere a cualquiera y todas
las formas de B7-H3, que incluye pero ni estd limitado a VC y
VCVC. El1 término “agente B7-H3” se refiere é cualquier
compuesto capaz remodular actividad biolégica del B7-H3. El1
términoc “modular” y sus andlogos se refieren a una reduccién
a un incremento de la actividad biolégica del B7-H3, por

ejemplo, la actividad asociada con el efecto ejercido por el



B7-H3 naturalmente expresado sobre un linfocito que expresa
un receptor de B7-H3. Una reduccié4n o un incremento en la
actividad biolbégica es preferiblemente al menos 10%, 20%,
30%, 40%, 50%, 60%, TQ%, 80%, 90%, o més. Un agente B7-H3 que
origina tal reduccién es denominado como “ant;gonista”,
mientras que un agente B7-H3 que origina tal incremento es
denominado comoc “agonista”. Se entendera que el antagonista
del B7-H3 contra actuaria la “seflal coestimulatoria negativa”
ejercida por el B7-H3 naturalmente expresado en un linfocito
que expresa un reéeptor de B7-H3 mientras que un agonista
mejoraria tal “sefial coestimulatoria negativa”. Por lo tanto,
un antagonista de B7-H3 generalmente origina un incremento de
la activacién del linfocito (por ejemplo medido mediante la
proliferacién celular y/o la secrecién de citoquina),
mientras que el agonista de B7-H3 generalmente origina una

disminucién del mismo.

[0041] El término “actividad biologica” se refiere a una
funcién o un conjunto de funciones (o al efecto al cual es
atribuible la funcién) desarrollada por una molécula en un
sistema biolégico, que puede ser in vivo o in vitro. La
actividad biolégica puede ser evaluada mediante, por ejemplo,
el efecto sobre la proliferacién del linfocito, ila
supervivencia, y la funcién (por ejemplo secrecién de

citosina}, agrupamiento de expresién de marcador de



diferenciacién, expresién de gen en los niveles
transcripcional, transduccional y post transduccional, o el

efecto sobre la produccidén de anticuerpos, etc.

[0042] El término “coestimulacién” y sus andlogos se
refiere a eventos de seflalizacién entre los cuales el
receptor/ligando de las moléculas de ~superficie de células
sobre el linfocito respondedor y unas células “accesoria”
(por ejemplo una célula que representa antigeno (APC) en el
caso de activacién de célula T, o una activacidn de célula T
para célula B ayudante) para permitir la activacién del
linfocito. Los términos “coestimulacién negativa”, “seiial
coestimulatoria negativa”, “s;ﬁal inhibitoria”, “actividad
coestimulatoria negativa”, y sus andlogos se refiere a
eventos de seflalizacién que 1inhiben 1la activacién de
linfocito con relacidén a aquella en la ausencia de tales
seflales. Se entendera que una célula T activada puede ser una
célula ayudante (es decir CD4*), una célula citotéxica o una
célula supresora (es decir cD8*} . La - actividad
coestimulatoria negativa se puede medir utilizando técnicas
estandar y, sin limitacién, como se describe en los ejemplos.
Y en particular y sin limitacién, como se describe en los
ejemplos. En particular, 1los agentes B7-H3 actualmente

descritos inhiben la activacién de linfocito, que se puede
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medir mediante (a) la proliferacién celular y/o (b) de

secrecién de citosina.

[0043] El término “derivada”, “derivada de”, y sus
andalogos, cuando se utilizan con referencia a un aminodcido o
a una secuencia de nucledtido, se refiere, a una secuencia
que es idéntica o sustancialmente idéntica a toda o a una
porcién de la secuencia padre y puede ser de hecho obtenida
de la secuencia padre, por ejemplo, por wvia del &cido
nuéleico o la sustitucidén de nucledtido, supresiébn, o

adicidén, u otras modificaciones.

[0044] El término “hibridizacién bajo condiciones
definidas” se refiere a las condiciones para hibridizacién y
lavado bajo las cuales las secuencias de nucledétido que son
significativamente idénticas u homologas una a la otra
permanecen unidas una a la otra. Se refiere a condiciones
pafa hibridizacién y lavados bajo las cuales las secuencias
de nucledtido que son éignificativamente i&énticas u
homologas una a la otra permanecen unidas una a la otra. Las
condiciones son tales que las secuencias, que son al menos
50, 100,150, 300, o mas nucledétidos de largo y al menos 70%,
mas preferiblemente al menos 80%, ain més preferiblemente al
menos 85-90% idénticas, permanecen unidas una a la otra. La

identidad porcentual se puede determinar como se describe en




Altschul et al. (1997) Nucleic Acids Res., 25:3389-3402.
Ejemplos no limitativos de condiciones de hibridizacién con
restriccidén baja, moderada y alta se suministran en las

secciones subsecuentes.

[0045] El término “desorden inmunoclégico” se refiere a
desdérdenes y condiciones en las cuales es aberrante una
respuesta inmune. La respuesta aberrante se puede deber a (a)
proliferacién anormal, maduracién, supervivencia,
diferenciacidén, o funcién de células inmunes tales como, por
ejemplo, células T o B. Tales desérdenes incluyen pero no
estdn limitados a desérdenes autoinmunes (artritis reumatoide
(RA), ©psoriasis, esclerosis maltiple (MS), enfermedad
inflamatoria del intestino (IBD, enfermedad de Crohn, grupos
eritematosis por lupus sistémico (SLE), diabetes tipo 1I),
rechazo de trasplante, enfermedad de injerto wversus (GVHD)},
desérdenes inmunes hiperproliferativos, y desdrdenes
inmunosupresores. En particular, 1la descripcién' suministra
métodos gque involucran composiciones que comprenden agentes
de B7-H3 tales como formas solubles de B7-H3 o anticuérpos

contra B7-H3 o contra su receptor.

[0046] El término “aislados” se refiere a una molécula que
es sustancialmente libre de su ambiente natural. Por ejemplo,

una proteina aislada sustancialmente libre de material




celular y otras proteinas de la fuente de célula o tejido de
la cual de deriva. El término “aislado” también se refiere a

preparaciones donde la proteina aislada es suficientemente

pura para ser administrada como una composicién farmacéutica, -

o al menos 70-80% (p/p) pura, mads preferiblemente, al menos
80-90% (p/p) pura, ain mas preferiblemente, 90-95% pura; vy,
més preferiblemente al menos 95%, 96%, 97%, 95%, 99% o 100%
(p/p) pura. El término “aislado”, como se utiliza aqui,
también se refiere a preparaciones gque son sustancialmente
libres de endotoxina, es decir, los niveles de endotoxina
estan por debajo de 500, 300, 200, 100, 50, ;0, 5, 1, 0.5,

0.1, 0.05, 0.01 EU/ml, o por debajo del nivel detectable.

[(0047] El término “mamifero” se refiere a cualquier animal

clasificado como tal, incluyendo humanos.

[0048] El término ‘“sefial estimulatoria primaria” se
refiere a una sefial estimulatoria derivada de un linfocito
que confiere especificidad a la respuesta inmune y es mediada
por el receptor especifico de antigeno (TcR-sobre células T,
y BcR-sobre células) luego del reconocimiento del complejo

péptido-MHC antigénico.

[0049] Los términos “tratamiento”, “método terapéutico”, y

sus andlogos se refiere a tanto a tratamiento -terapéutico
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como a medidas profilécticas[prevéntivas. Aquellos
necesitados del tratamientb pueden incluir individuos que ya
tiepen un desorden médico particular asi como también
aquellos en riesgo de padecer el desorden (es decir, aquellos
gue tienen probabilidades de finalmente adquirir el
desorden). Un método terapéutico Eomo resultado de 1la
prevencién o el mejoramiento de los sintomas o de otra manera
una consecuencia bioldgica deseada y puede ser evaluada
mediante signos quimicos mejorados, (por ejemplo PASI como se
describe en los ejemplos), acceso retrazado de enfermedad,

niveles reducidos/elevados de 1linfocitos y/o anticuerpos,

etc.
[0050] Los términos “compuesto terapéutico” 4
“terapéuticos”, como se utilizan aqui, se refieren a

cualgquier compuesto capaz de mejorar las manifestaciones
quimicas de wun desorden, o producir wuna consecuencia

biclbégica deseada.

[0051] Los términos “dosis terapéuticamente efectivas” vy
“cantidad terapéuticamente efectiva” -se refiere a aquella
cantidad de un compuesto que da como resultado la prévencién
o mejoramiento de los sintomas en un paciente © de una
consecuencia bioldégica deseada, por ejemplco, signos quimicos

mejorados (por ejemplo PASI como se describe en los

180

T, Pl

G~



ejemplos), acceso retrazado de, enfermedad, niveles
reducidos/elevados de linfocitos y/o anticuerpos, etc La

cantidad efectiva se puede determinar, como se describe en

las seccicnes frecuentes

{0052] El término “especificamente unido” y sus andlogos
significa que dos moléculas forman un complejo dque es
relativamente estable bajo condiciones fisiologicas La unién
especifica se caracteriza por una alta afinidad y una
moderada capacidad La unidén no especifica usualmente tiene
una baja afinidad c¢on una capacidad moderada a alta
Tipicamente, la unidn es considerada especifica cuando la
constante de afinidad K, es mayor que 10° M1, o
preferiblemente mayor de 10° M Si es necesario, la unién no
especifica se puede reducir sin afectar sustancialmente la
unidén especifica al variarlas condiciones de unidébn Tales
condiciones son conocidas en la técnica, y un experto
utilizando tecnicas de rutina puede seleccionar las
condiciones apropladas Las condiciones son usualmente
definidas en términos de concentracién de proteina, tensidén
16nica de la solucidbdn, temperatura, tiempo permitido para la
unidén, concentracién de moléculas no relacionadas (por

ejemplo sero albumina, caseina de leche), etc
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f0053] La frase “sustancialmente idéntica” Significa que
una secuencia de aﬁinoécido relevante es al menos 70%, 75%,
80%, 85%, 90%, 95%, 97%, 98%, 99%, o 100% ideéntica a una
secuencia dada. Por via de ejemplo, tales consecuencias
pueden ser variantes derivadaé de especies varias, o ellas
puéden ser derivadas de la secuencia dada mediante
utbicamiento, su presidn, sustitucién o adicidén de aminodcido.
La identidad porcentual entre dos secuencias de aminodcido se
determina mediante algoritmos de alineacidén esténdar tales
como, por ejemplo, Basic Local Alignment Tool (BLAST)
descrito en Altschul et al. (1990) J. Mol. Biol. , 225:403-
410, el algoritmo de Needleman et al. (1970) J. Mol. Biol. ,
48:444—455; el algoritmo de Meyers et al. (1988) Comput.
Apél. Biosci., 4:11-17; o Tatusova et al. (1999) FEMS
Microbiol. Lett., 174:247-250, etc. Tales algoritmos
reincorporan en posprogramas BLASTN, BLASTP y “BLAST 2

Sequences” (ver www.ncbi.nlm.nih.gov/BLAST) Cuando se

utilizan tales programas, se pueden utilizar los parametros
por defecto. Por ejemplo, para la secuencias de nucledtido se
pueden utilizar las éiguientes configuraciones para “BLAST 2
Sequences”: el programa BLASTN, regreso por coincidencia 2,
pena por no coincidencia -2, penas de espacio abierto y
extensidén de espacio 5 y 2 respectivamente, espacio x
espacio por caida 50, expectativa 10, tamafio de palabra 11,

filtro PRENDIDO. Para las secuencias de aminoidcido se puede
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utilizar la siguiente configuracién para “BLAST 2 Sequences”:
programa BLASTP, matriz BLOSUM62, pena de espacio abierto
extensién de espacioc 11 y 1 respectivamente, espacic x caida

50, expectativa 10, tamafio de palabra 3, filtro PRENDIDO.

[0054] Los términos “polinucleotido”, “oligonucledtido” vy
“acido nucleico” se refiere a Aacido desoxiribonucleico (ADN)
y, cuando es apropiado, al écido ribonucleico (ARN), o acido
nucleico péptido (ANP). El1 término también se debe entender

por incluir los anélogos de nucledétido, y los polinucleotidos

de hebra simple o doble (por ejemplo siARN). Los ejemplos de

polinucledétidos incluyen pero no estadn limitados a ADN de
plasmido o© fragmentos de éste, ADN o ARN viral, ARN
antisentido, etc. El término “ADN de plasmido” se refiere a
un ADN de hebra doble que es circular. “Antisentido”, como
reutiliza aqui, se refiere a un &cido nucleico capaz de
hibridizar a una porcién de una regién codificante y/o no
codificante de mARN en virtud de la complementariedad de la
secuencia, interfiriendo de esta manera con la traduccidén del
mARN. Los términos “siARN” y “ARNi” se refieren al &acido de
nucleico que es un ARN de hebra doble que tiene la capécidad
de inducir la degradacién del mARN “silenciando” de esta
manera la extensién del gen. Tipicamente, el siBARN tiene al
menos 15-50 nucleétidos largos, por ejemplo, 20, 21, 22, 23,

24, 25, 26, 27, 28, 29, 30 nucleébétidos de largo.
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[0055] El término “dAminio Vv” (singular o plural), a menos
que se establezca otra cosa, se refiere al primer dominio
variable similar a Ig (Vi) y/o al segundo dominio similar a
Ig (V2) en la secuencia de proteina o gendmica del B7-H3,
sin importar las especieslde origen (por ejemplo cualquier
secuencia que comprende la ID DE SEC. NO. 15 y una secuencia
de nucledtidos que la codifican; a una secuencia
sustancialmente idéntica a la ID DE SEC. NO. 7 y una
secuencia de nucledétidos que la codifican). De manera
similar, el término “dominio C” (singular o plural), a menos
que especificamente se establezca, se refiere al primer
dominio constante similar a Ig (C;) y/o al segundo dominio
constante similar a Ig (C;) en la secuencia de proteina
gendémica del B7-H3. Sin importar las especies de origen. A
menos gque el contexto lo requiera de otra fo;ma, las
referencias a los dominios V y C se debe entender por
comprender los dominios de proteina, las secuencias de
nucleétidos, que codifican para estos, y las secuencias de
seudo-exdén que corresponden a las secuencias codificantes

(por ejemplo, C¥ y Vi de las secuencias genéricas de roedor).
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2. Agente B7-H3.

[0056] En un aspecto, la presente invencidén se relaciona
con el uso de agentes B7-H3 en la modulaciédn de respuestas
inmunes. La presente invencién se basa, en parte, en el
descubrimiento y la demostracién de que la forma VCVC del B7-
H3 cuenta para la mayoria de los transcritos B7-H3 lisos a
través de tejidos miltiples aunque la forma VC del B7-H3 es
solo un trascripto menor. La invencién se basa
adicionalmente, en parte en el descubrimiento y demostraciédn
de que ambas formas de B7-H3, VC y VCVC, exhiben un efecto
inhibitorio sobre la activacidén de las células_ T como se
evidencial medianté la proliferacién disminuida vy 1la
secrecidén de citocina mediante las células en la presencia de
B7-H3. La invencidén se basa aun adicionalmente, en parte, en
el descubrimiento de las regiones especificas dentro de los
genes B7-H3 que sufren concurrentemente seleccidén e

evolucionaria purificante.

[0057] Las porciones de los exones V gendémicos de ratén,
humano, mono, y Hamster se alinearon utilizando ClustalW del
modulo de Alineacidén del vector NT1l versién B8.0. Las regiones
que exhibieron 100% de identidad de secuencia en alineamiento
mayor o igual a nueve nucledétidos se escogen como las

posiciones de nucledtido més altamente conservadas. Estas
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once regiones conservadas se representan en la ID de ID DE

SEC. NO. 15.

[0058] En ciertas modalidades, las composiciones
utilizadas en los métodos de la invencién comprenden un
agente B7-H3 que antagoniza o agoniza la actividad biolégica
del B7-H3 de ocurrencia natural. En algunas modalidades, el
agente B7-H3 es proteinacea, es decir, comprende aminocAcidos
ligados mediante wuniones de péptido. Los agentes B7-H3
proteinaceos incluyen pero no estdn limitados a formas
soiubles de B7-H3, que incluyen fusiones de B7-H3-1Ig,
anticuerpos contra B7-H3, y anticuerpos contra un receptor
B7-H3. En otras mocdalidades, las composiciones utilizadas en
los métodos de 1la invencidén comprenden agentes B7-H3 no
proteinaceos, tales como 4&acidos nucleicos, inhibidores de
moléculas pequefias, etc. En particular, los agentes B7-H3
actualmente descritos modulan activacién de linfocito medidos
mediante uno o mas de los siguientes: (a) proliferacién de
liﬂfocito; y (b) secrecién de citocina (por ejemplo
interleucina (ilL) -10, factor de necrosis tumoral (TNF) -a,
interferén (IFN) -y, y factor estimulante de granulosito-
macréfago—éolonia (GM-CSF)). En algunas modalidades, 1los
agentes B7-H3 poseen propiedades farmacocinéticas que los

hacen adecuados para uso terapéutico, por ejemplo, vida media
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circulatoria suficientemente larga y/o proteccidn aceptable

proveniente de degradacidén proteolitica.

2.1 Anticuerpos

[0059] Los anticuerpos utilizados en el método de 1la
invencidén caen en dos grupos: (1) anticuerpos contra el B7-H3
y (2) anticuerpos contra el receptor de B7-H3. En varias
modalidades, los anticuerpos utilizados en el método de la
invencién se unen especificamente a al menos uno de: (a) B7-
H3; (b) receptor de B7-H3; (c¢) dominio V en B7-H3; (d)
dominio (c) en B7-H3; y (e) el polipéptido que comprende la
ID DE SEC. NO. 15, ID DE SEC. NO. 2, ID DE SEC. NO. 4, ID DE
SEC. NO. 6, O ID DE SEC. NO. 7. Tales anticuerpos pueden (a)
unirse especificamente al B7-H3 bleoqueando de esta manera la
interaccién del B7-H3 con su réceptor; {b) unirse
especificamente al receptor de B7-H3 bloqueando de esta
manera su interaccién con el B7-H3, o (c) desarrollar ambas
(a) y (b). Dependiendo del efecto deseado, los anticuerpos se
pueden utilizar en configuraciones alternativas para mejorar
(como un antagonista de la actividad biolégica de B7-H3) o
inhibir respuestas inmunes (como un agonista de la actividad
biolégica de B7-H3) como se describe en las siguientes

secciones).
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[0060] Los anticuérpos se pueden hacer, por ejemplo,
mediante técnicas de hibridoma tradicional (Kohler and
Milstein (1973) Nature, 256: 495-499), métodos de ADN
recombinante (U.S. Pat No. 4,816,567} o técnicas de
despliegue de fago utilizando librerias de anticuerpo (Claxon
et al. (1991) Nature, 352: 624-628; Marks et al. (1991) J.
Mol, Biel., 222: 581-587). Para wvarias otras técnicas de
produccién de anticuerpo, ver, por ejemplo, anticuerpos: A
Laboratory Manual eds. Harlow et al., Cold Spring Harbor
Laboratory, 1988; y Antibody Engineering, 2nd ed., Oxford
University Press, ed. Borrebaeck, 1995. Para ia
administracién a humanos, los anticuerpos pueden ser
completamente humanos © humanizados. En ciertas modalidades
los anticuerpos pueden tener una regién Fc alterada o mutada

como se describe en las siguientes secciones.

2.2. Formas Solubles de B7-H3

[0061] Los métodos de la invencién involucran el uso de
formas solubles de B7-H3 que inhiben 1la activacidén del
linfocito. En algunas modalidades, la forma soluble del B7-H3
comprende menos del B7-H3 de longitud éompleta y no incluye
la transmembrana y los dominios intracelulares del B7-H3. Tal
forma soluble también puede no incluir una secuencia de

sefial. Para solamente ilustracidén, y no para ser limitante,
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esos dominios se pueden delinear en B7-H3 de humano y ratén

como se describe en la figura 1A.

[0062] En ciertas modalidades, una forma soluble comprende
una secuencia de aminoadcido como la ID DE SEC. NO. 15 O la ID
DE SEC. NO. 7. En atn modalidades adicionales, una forma
soluble de BT—ﬁ3 comprende al menos un dominio de B7-H3 y
opcionalmente al menos un dominio C de B7-H3. Una forma
soluble puede comprender al menos 2, 3, 4, o 5 @ominios v,

funciconalmente al menos 1, 2, 3, 4, o 5 dominios C.

[0063] En modalidades adicionales, una forma soluble de
B7-H3 puede comprender (a) una primer secuencia de aminodcido
derivada del dominio extracelular de B7-H3 y {(b) una seqgunda
secuencia de aminocédcido derivada de la regién constante Qe un
anticuerpo. La primer secuencia de aminocdcido se deriva de
toda o una porcién del dominio extracelular B7-H3 y (a)
inhibe competitivamente la unién de una forma de ocurrencia
natural de B7-H3 a su receptor y/o (b) tiene una actividad

coestimulatoria negativa.

[0064] En algunas modalidades, la primer secuencia de
aminodcido comprende una secuencia como se establece en la ID
DE SEC. NO. 15. En ciertas modalidades, la primer secuencia

de aminodcido es idéntica o es sustancialmente idéntica al



los aminocacidos 23-244 de la ID DE SEC. NO. 14, o a los
aminodcidos 23-462 de la ID DE SEC. NO. 12. En una modalidad
ilustrativa, 1la forma soluble del B7-H3 comprende una

secuencia como la ID DE SEC. NO. 12 o la ID DE SEC. NO. 14.

[0065] La segunda frecuencia de aminodcido se puede
derivar de la iegién constante de un anticuerpo, tal como la
pofcién Fc. En algunas modalidades, la segunda secuencia de
aminoacido se deriva de la porcién Fc de un IgG. En las
modalidades relacionadas, la porcién Fc se deriva del IgG que
es IgG;, IgGs u otro isotipo IgG. En modalidades ilustrativas
no limitantes, la segunda secuencia se deriva del iGgzan de

ratén.

[0066] En cilertas modalidades, la segunda secuencia de
aminoécido estd ligada al terminal C o al terminal N de la
primer secuencia de aminodcido, o con o sin estar ligada
mediante una secuencia liga&bra. La longitud exacta y 1la
secuencia del ligador y su orientacidén con relacién a la
secuencia ligada pueden variar. E1 1ligador puede, por
ejemplo, comprender uno o mas Gly-Ser. El ligador puede tener
2, al menos 10, al menos 20, al menos 30, aminoacidos de
longitud y se selecciona con base en las propiedades deseadas
tai como solubilidad, longitud, separaciédn estérica,

inmunogenicidad, etc.
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2.3 Derivados de Agentes Proteinaceos B7-H3.

[0067] Los derivados de agentes B7-H3 proteinaceos (que
incluyen las formas solubles de B7-H3, anticuerpoé contra B7-
H3, y anticuerpos contra receptor de B7-H3) se pueden hacer
al - alterar las secuencias de amino&cidos mediante
sustituciones, adiciones, y/o supresiones/truncamientos o
mediante la introduccién de modificacidén quimica que da cébmo
resultado equivalentes funcionales o moléculas. Se entenderé
por un experto en la técnica que ciertos aminodcidos en una
secuencia de cualquier proteina pueden ser sustituidos por
otros aminodcidos sin afectar advgrsamente la actividad de la

proteina.

[0068]) Se pueden hacer varios cambios en la secuencia de
aminodcido de los agentes B7-H3 proteindceos de la invencién
0 de las secuencias de ADN que codifican para éstos sin
pérdida apreciable de su actividad biolégica, funcién, o
utilidad. El uso de tales derivados estd dentro del alcance
de la presente invencién. En una modalidad especifica, el
derivado es fupcionalmente activo, es decir, capaz de decidir
una o mids actividades asociadas con el dominio extracelular
del B7-H3 de ocurrencia natural, por ejemplo, como se

establece en la ID DE SEC. NO. 2, ID DE SEC. NO. 4, o ID DE
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SEC. NO. 6. Los sustitutos para un.aminoécido dentro de la
secuencia se pueaen seleccionar de otros miembros de la clase
a los cuales pertenece el aminodcido (ver tablal 1).
Adicionalmente, varios aminodcidos son comﬁnmente sustituidos
con amincdcidos neutros, por ejemplo, alanina, leucina,
isoleucina, valina, prolina, fenilalanina, triptofano, vy
metionina, (ver ejemplo MacLennan et al. (1998) Acta Physiol.

Scand. Suppl. 643: 55-67; Sasaki et al. (1998) Adv. Biophys.

35:1-24.
Tabla 1
Residuos Originales | Sustituciones de Ejemplo Sustituciones
Tipicas
Ala {(A) Val,Leu, Ile Val
Arg (R) Lys, Gln, Asn Lys
Asn (N) Gln ' Gin
Asp (D) Glu Glu
Cys (C) Ser, Ala Ser
Gin (Q) Asn Asn
Gly (G) Pro, Ala Ala
His (H) Asn, Gln, Lys, Arg Arg
IIe (1) Leu, Val, Met, Ala, Phe, |Leu
Norleucine
Leu (I) Norleucine, TIie, Val, Met, |IIe
: Ala, Phe
Lys (K) Arqg, 1l,4-Diamino-butiric | Arg
Acid, Gin, Asn
Met (M) Leu, Phe, Ile Leu
Phe (F) Leu, Val, 1Ie, Ala, Tyr Leu
Proc (P) _ Ala Gly
Ser (S) Thr, Ala, Cys Thr
Thr (T) Ser Ser
Trp (W) Tyr, Phe Tyr
Tyr (Y) Trp, Phe, Thr, Ser Phe
val (V) IJTe, Met, Leu, Phe, Ala, |Leu
Norleucine .
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[0069] Los agentes B7-H3 pueden ser quimicamente
acoplades, o conjugados, a otras proteinas y agentes
farmacéuticos. Tales modificaciones se pueden disefiar para

alterar la farmacocinética y/o Dbiodestribucién de 1la

composicién resultante. E1 B7-H3-Ig y los anticuerpos de la

invencién también pueden ser glicosilados, .pegilados, o
ligados a otro polimero no proteinaceo, por ejemplo,
polietilenglicol, propilenglicol, o polioxialquilenos, como
se establece en las Patentes U.S. No. 4,640,385; 4,496,689;
4,301, 144; 4,670,417; 4,791,192; o 4,179,337. E1 B7-H3 Iqg y
los anticuerpos pueden ser quimicamente modifica&os mediante
conjugacién covalente a un pqlimero para incrementar su vida
media circulante, por ejemplo. Los polimeros de ejemplo, vy
log métodos para unirlos a los péptidos, también son
conocidos de las Patentes U.S. 4,766,106; 4,179,337;

4,495,285; 4,495,285;y 4,609,546.

[0070] Los agentes B7-H3 que comprenden la porcidén Fc de
un anticuerpo, tal como las fusiones B7-H3-Ig, o los
anticuerpos utilizados en los métodos de la invencién pueden
ademas ser modificados en la regién Fc para minimizar la
funcién del efectuador. Tales modificaciones incluyen cambiar
residuos de aminodcidos especificos los cuales alteran la
unién a un receptor Fc (Lund et al. (1991) J. Immun.,

147:2657-2662 y Morgan et al. (1995) Immunology, 86:319-324),
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o0 cambiar las especies de las cuales se deriva la regién
constante. Los anticuerpos y las fusiones B7-H3 Ig pueden
tener mutacidén en la regidén Cy2 de la cadena pesada que
reducen la funcidén efectuadora, es decir, la unién de
redeptor Fc y la activacién del complemento. Por ejemplo, los
anticuerpos y las funciones B7-H3-Ig pueden tener mutaciones
tales como aquellas descritas en la Patente U.S. 5,624,821 y
5,648,260. En la cadena pesada IgG; o IgG;, por ejemplo, tales
mutaciones pueden ser hechas en los residuos de amino&cido
que corresponden a los aminodcidos 234 y 237 en la secuencia
de longitud completa del IgG: o IgG,. Los anticuerpos y las
fusiones B7-H3-Ig también pueden tener mutaciones que
esfabilizan el enlace disulfuro entre las dos cadenas pesadas
de una inmunoglobulina, tal como mutaciones en lé regién de
articulacién del 1IgGs, Como se describe en Angal et al.

819939 Mol. Immunol., 30:105-108.

{0071] En ciertas modalidades, las fusiones adicionales de
cualquier B7-H3-Ig de 1la invencién a la secuencia de
aminoécido derivadas de otras proteinas se pueden construir
pafa uso de los métodos de la invencidén. Las secuencias de
fusién deseable se pueden derivar de proteinas que tienen
actividad biolégica diferente de aquella del B7-H3, por
ejemplo, citocinas, factores de crecimiento y diferenciacién,

enzimas, hormonas otros componentes receptores, etc.
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[0072] Los agentes B7-H3m (ptoteinaceos y no proteinaceos)
pueden también ser etiquetados con un marcador detectable o
funcional. Los marcadores detectables incluyen
radiomarcadores tales como I o **Tc, los cuales se pueden
unir utilizando quimica convencional. Los marcadores
detectables adem&s incluyen marcadores de enzima, por
ejemplo, peroxidasa de cola de caballo o alcalino fosfatasa y

porciones detectables tales como biotina o avidita.

[0073] Los derivados se pueden producir mediante varias
técnicas bien conocidas en el arte, que incluyen métodos
recombinantes Yy sintéticos {(Maniatis (1990) Molecular
Cloning, A Laboratory Manual, 2nd ed., Cold Spring Harbor

Laboratory, Cold Spring Harbor, NY; y Bodansky et al. (1995).

2.4 Acidos Nucleicos

[0074] La descripcién también suministran métodos que
involucran usos terapéuticos y no terapéuticos de Aacido
nucleiqos y polipéptidos codificados portales acidos
nucleicos, en donde la secuencia de nucledtido de tal éacido
nucleico es escogida de {(a) una secuencia de nucleétido de la
ID DE SEC. NO. 1, ID DE SEC. NO. 3, ID DE SEC. NO. 5, o una

porcidén de estos; y (b) un &cido nucleico que tiene al menos
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60, 80, 100, 120, o 140 nucledtidos de largo e hibridiza al
dcido nucleico de (a) bajo condiciones definidas, en donde el
dcido nucleico codifica un producto de expresién que tiene

una actividad coestimulatoria negativa.

[0075] En ciertas modalidades, ta; acido nucleico codifica
una secuencia de aminodcido como la ID DE SEC. NO. 15. En una
modalidad ilustrativa, el Aacido nucleico comprende una
secuencia sustancialmente como la ID DE SEC. NO. 11 o la ID
DE SEC. NO. 13. En otras modalidades, tal como un 4&cido
‘
nucleido incluye una secuencia de nucledétido que difiere de
las ID DE SEC. NO. 11 o la ID DE SEC. NO. 13 en que tiene al
menos una sustitucién sinénima, es decir, el cédén que tiene
una sustitucidén que codifica el mismo o un residuo aminodcido

funcionalmente equivalente como en la ID DE SEC. NO. 11 o la

ID DE SEC. NO. 13.

[0076] En una modalidad, las condiciones definidas son
condiciones de baja restriccién. En otra modalidad, las
condiciones definidas son condiciones de- moderada
restriccidon. En aln otra modalidad, las condiciones definidas

son condiciones de alta restriccién.

[0077] Las condiciones de hibridizacién apropiadas pueden

ser facilmente seleccionadas por aquellos expertos en la
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técnica como se ejemplificd en Ausubel et al. (1995),2turrent
Protocols in Molecular Biology, John Wiley & Sons, sections
2,4 y 6. Adicionalmente, las condiciones rigurosas son
descritas en Sambrook et al. (1989) Molecular Cloning: A
Laboratory Manual, 2end ed., Cold Spring Harbor Press,
chapters 7,9, y 1l1l. Un ejemplo no limitante de condiciones
definidas de baja restriccién es como sigue. Filtros que
contienen ADN son pre-tratados durante 6 h a 40°C en una
solucién que contiene 35% de formamida, 5 x SSC, 50 mM Tris-
HCL (Ph 7,5), 5 mM de EDTA, 0,1% PVP, 0,1% Ficoll, 1% BSA, Y
506 Hg/ml de ADN de esperma de salmén desnaturalizade. Las
hibridizaciones se llevan a cabo en la misma solucién con las
siguientes modificaciones:-0.02% PVP, 0,02% Ficoll, 0,2% BSA,
100 ng/ml de ADN de esperma de salmén, 10% (p/vol) sulfato de
dextrano, y se utilizan 5-20 x 10 de una sonda marcada de
2p, 1os filtros son incubados en una mezcla de hibridizacién
durante 18-20 h a 40°C y luego lavados durante 1,5 h a 55°C
en una solucién que contiene 2 x SSC, 25 mM de Tris-HCL (Ph
7,5), 5 mM EDTA, vy 0,1% SDS. lLa solucién lavada se reemplaza
con solucién fresca y se incuba durante 1,5 h a&icionales a
60°C. Los filtros se secan por transferencia y son expuestos
para autorradiografia. Se pueden utilizar otras condicicnes
de baja restriccién bien conocidas en la técnica (por ejemplo
como las empleadas para hibridizaciones de especies

cruzadas).
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[0678] Un ejemple no limitante de condiciones definidas de
baja restriccién es como sigue. La. prehibridizacién de
filtros que contienen ADN se lleva a cabo durante 7 h a toda
la noche a 50°C en un éompuesto amortiguado de 5 x ssé, 50 mM
Tris-HCL (pH 7,5), 1 mM EDTA 0,02% PVP, 0.02% Ficoll, 0, 02%
BSA, y 500 pg/ml de ADN de esperma de salmén desnaturalizado.
Los filtros son hibridizados durante 18-36 H 50°C en la
mezcla de pre-hibridizacién que contiene 100 pg/ml de ADN de
esp-erma de salmén desnaturalizado y 5-20 x 10° cpm de una
sonda marcadora de 3p, E1 lavado de los filtros-es hecho a
37°C durante 1 h en una solucién que contiene 2 x SSC, 0,01%
PVP, 0,01%.de Ficoll, y 0,01% BSA. Esto es seguido por un
lavado en 0,1 x SSC a 50°C durante 45 minutos. Se pueden
utilizar otras condiciones de restriccién moderada bien

conocidas en la técnica.

[0679] Un ejemplo no limitante de condiciones definidas de
alta restriccién es como sigue. La pre-hibridizacién de los
filtros que contienen ADN se lleva a cabo durante 8 h a toda
la noche a 65°C en un amortiguador compuesto de 6 x SSC, 50
mM Tris-HCL (Ph 7,5), un mM EDTA, 0,02% PVP, 0,02% de Ficoll,
y 0,02% BSA, Y 500 Mg/ml de ADN de esperma de salmén
desnaturalizado. Los filtros son hibridizados durante 48 h a

65°C en la mezcla de pre-hibridizacién que contiene 100 pg/ml
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de ADN de esperma de salmén desnaturalizado y 5-20 x 10% ceM

de una sonda marcadora de 32p,

El lavado de los filtros se
hace a 37°C durante 1 h en una solucién que contiene 2 x SSC,
0,01% PVP, 0,01% de Ficoll, y 0,01% de BSA. Esto es seguido
por un lavado en 0,1 x SSC a 50°C durante 45 minutos. O

También se pueden utilizar otras condiciones de alta

restriccién bien conocidas en la técnica.

[0080] Se pueden obtener agentes B7-H3, aislados y/o
purificados de su ambiente natural, en forma sustancialmente
pura u homogénea, © en el caso de &cido nucleico, libre o
sustancialmente libre de 4cido nucleico o genes gue den
origen a otras secuencias que codifican el polipéptido con la
funcién requerida. Los sistemas para clonar y la expresién de
un polipéptido en una variedad de células huésped diferentes
son bien conocidos. Las células huésped adecuadas incluyen
bacterias, células de mamifero, y levaduras y sistemas de
baculovirus. Las linea de célula de mamifero disponibles en
la técnica para expresién de un polipéptide heterdlogo
incluyen células de ovario de hamster Chino, c¢élulas Hela,
células de rifién de hamster nené, células de melanoma de
ratén NSO y otras muchas. Un huésped bacterial comin es E.
coli. Para otras células adecuadas para producir, por
ejemplo, B7-H3-Ig, ver Gene Expresién Systemé, eds. Fernandez

et al., Academic Press, 1999.



[0081] Los vectores adecuados se pueden escoger ©
construir, conteniendo secuencias regulatorias apropiadas,
incluyendo secuencias promotoras, secuencias terminadoras,
secuencias de poliadenilacién, secuencias mejoradotas,

secuencias marcadoras y otras secuencias segin sea apropiado.

Los vectores pueden ser plasmidos o virales, por ejemplo,

fagos, o fagemidos, segin sea apropiado. Para detalles
adicionales, ver, por ejemplo, Molecular Cloning: A
Laboratory Manual, Sambrook et al., 2end ed., Cold Spring
Harbor Laboratory Prgss, 1989. Muchas técnicas conocidas y
protocolos para la manipulacién del A&cido nucleico, por
ejemplo, en la preparacién de construcciones de A&cido
nucleico, mutagénesis, secuenciacién, introduccié4n de ADN en
células y expresién de gen, y andlisis de proteinas, se
describen en detalle en los Current Protocols en Molecular

Biology, eds. Ausubel et al., 2nd ed., John Wiley & Sons,

1992,
[0082] Un Aacido nucleico se puede fusionar a otras
secuencias que codifican secuencias de polipéptido

adicionales, por ejemplo, secuencias que funcionan como un
Al

marcador © un reporteroc. Ejemplos de genes marcadores o

reporteros incluyen B-lactama, clorofenicol acetiltransferasa

(CAT), adenosin deaminasa (ADA}, aminoglicosido

200



fosfotransferasa (responsable de resistencia a la neomicina)
{G418)), dihidrofolato reductasa (DHFR), hidromicin-B-
fosfotransferasa (HPH), timidita quinasa (TK)}, lacZ (que
codifica p-galactosidasa), xantino guanina
fosforibosiltfansferasa (XGPRT), y muchas otras conocidas en

la técnica.

[0683] Los métodos de la invencidn también comprenden -el
uso de ARN de interferencia corta (siARN) vy olig&nuéleétidos
contra sentido para reducir la expresidén de B7-H3 con el fin
de mejorér la respuesta inmune. El1 siARN se puede producir

utilizando técnicas estdndar como se describe en Hannon

(2002) Nature, 418:244-251; McManus et al. (2002) Nat.

Reviews, 3:737-747; Heasman (2002) Dev. Biol. 243:209-214;
Stein (2001) J. Clin. Invest., 108:641-644; vy Zémore (2001)
Naf. Struct. Biocl. 8(9):746-750. Los &cidos nucleico con
_trasentido se pueden producir utilizando técnicas estéandar
como se describe en Antisense Drug Technology: Principles
Strategies, y Appliéations, 1st ed., Crooke, Marce;'Dekker,

2001.
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3. Métodos de Uso

3.1 Métodos de Modulaciédn de Respuestas Inmunes.

[0084] Loa agentes B7-H3 descritos pueden actuar bien sea
como agonistas o antagonistas de B7-H3 expresado
naturalmente, dependieﬁdo del método de su uso. Los agentes
B7-H3 se pueden utilizar para .prevenir, diagnosticar, o
tratar desérdenes médicos en mamiferos (tales coﬁo humanos) .
La aplicacién in vitro de los agentes B7-H3 puede ser util,
por ejemplo, en la produccién de linfocitos activados para
uso en estudios sobre funcién de célula inmune, o, por

ejemplo, para ensayar la actividad biolégica de otros agentes

B7-H3. Tales métodos son descritos en los ejemplos.

[0685] En un aspecto, la presente invencidén se relaciona
con el uso de B7-H3 y agonistas y antagonistas deléstos en la
modulacién de respuestas inmunes. Los métodos de la invencién
involucran poner en contacto un linfocito, por ejemplo, una
célula T o B, con un agente B7-H3 con el fin de modular (es
decir coestimular o inhibir) la activacién de linfocitos. En
particular, los agentes B7-H3 actualmente descritos modulan
la activacién de linfocitc medidos mediante uno o més de los
siéuientes: (a) proliferacién de linfocito; (b) secrecidédn de
citosina (por ejemplo interleucina (IL)-10, .factor de

necrosis tumoral (TNF)-o, interferén (IFN)-y, y factor de

0%



estimulacién de colonia de granulocito-macréfagoe (GM-CSF)).
Los métodos se pueden desarrollar in vitro, in vivo o0 ex

vivo.

[00B6] La etapa de contactar puede ocurrir antes, durante,
o después de la activacién del linfocito. La activacién de la
célula T se puede efectuar, por ejemplo, al expresar 1la
célula T a un anticuerpo gue se une al TcR o unc de los
polipéptidos del complejo CD3 que estda fisicamente asociado
con el TCR (por ejemplo que utiliza un anti-CD3 Anticuerpo;
Patentes Estadounidenses Nos. 6,405,696 Yy 5,316,763).
Alternativamente, la célula T puede ser expuesta a cualquier
aloantigeno (por ejemple, un alcoantigeno MHC) en, por
ejémplo, una célula que presenta antigeno (APC) (por ejemplo,
una célula dendritica, un macré4fago, un monocite, o una
célula B) o un péptido antigénico producido mediante- el
procesamiento de un antigeno de proteina mediante cualquiera
de los APC anteriores y presentado a la célula T mediante
moléculas MHC sobre la superficie del APC. La célula T puede
ser una célula T CD4” o una célula T CD8%. El agente B7-H3
puede ser agregado a la solucidn que contiene las células, o
esta se puede expresar sobre la superficie de un APC, por
ejemplo, un APC que presenta un alcantigeno o - "un péptido

antigeno unido a una molécula MHC.

203



[0087] Adicionalmente, agentes B7-H3 se pueden utilizar
para tratar un sujeto en riesgo de o susceptible a un
desorden o que tiene un desorden asociado con expresidén o
funcién B7-H3 aberrante. BAsi, en ciertas modalidades los
métodos de la invencién comprenden identificar un sujeto en
necesidad de inhibir 1la activacién de 1linfocito, y
administrar un agonista B7-H3 al sujeto. En otras
modalidades, los métodos comprendeﬁ identificar un sujeto en
necesidad de mejorar la activacién de linfocito y administrar

un antagonista B7-H3 al sujeto.

[0088] Cuando la respuesta inmune disminuye es deseable,
que los agentes B7-H3 puedan ser utilizados como agonistas de
B7-H3 con el fin de mejorar la atenuacidédn asociada con B7-H3
de la respuesta inmune. Por ejemplo, los agentes B7-H3 se
pueden utilizar en métodos de la invencidén para la induccién
de tolerancia a un antigeno especifico (por ejemplo, una
proteina terapéutica). En una modalidad, se induce tolerapcia
contra un antigeno especifico mediante la co-administracién
de antigeno y un agente B7-H3. Por ejemplo, los pacientes que
reciben el Factor VIII o Factor IX frecuentemente generan
anticuerpos para esta proteina, por lo tanto 1la co-
administracién de un agonista B7-H3 (por ejemplo, Aacidos
nucleicos y B7-H3-Ig que codifica B7-H3 o sus fragmentos

funcionales) en combinacién con Factor VIII o Factor IX



recombinantes se espera que resulten en la sub-regulacidén de
respuestas inmunes a este factor de coagulacién.
Adicionalmente, una reduccién en el nivel de la respuesta
inmune puede ser deseable, por ejemplo, en ciertos tipos de
alérgia o reacciones alérgicas, enfermedades autoinmunes (por
ejemplo, artritis reumatoide, soriasis, diabetes melitus tipo
I, esclerosis miltiple, enfermedad inflamatoria del
intestino, enfermedad de Crohn, y lupus eritematoso
sistémico), rechazo en transplante de tejido, piel y érganos,

y enfermedad de injerto-versus-huésped (GVHD).

[0089] En ciertas modalidades, para alcanzar un efecto
agdnistico, la co-presentacién, o© acoplamiento, (es decir,
proximidad fisica) entre las seflales positivas (es decir,
mediadas por un receptor antigeno, por ejemplo, TcR o BcR) y
sefiales negativas (es decir, B7-H3) pueden ser necesarias.
Esto se puede alcanzar al inmovilizar un agente B7-H3 sobre
una matriz de soporte que también lleva wuna molécula
estimuladora primaria (por ejemplo, anticuerpo andi-CD3). En
tales casos, la distancia preferida es menor de o comparable

con el tamafio de wuna célula que presenta antigeno de

ocurrencia natural, es decir, menos de 100 pm; mas
preferiblemente, menos de 50 um; y mas preferiblemente, menos

de 20 pm. Alternativamente, un agente B7-H3 se puede acoplar




con una molécula estimuladora primaria, por ejemplo, por

reticulacién por via de anticuerpos.

[0690] En algunas modalidades, las sefiales positivas (de
activacién) y- las seflales negativas (de inhibicién) se
suministran mediante un ligando ¢ anticuerpos inmovilizados
sobre la matriz de soporte sélido, o un portador. En varias
modalidades, 1la matriz de soporte sélido puede estar
compuesta de polimeros tales como agarosa activada, dextran,
celulosa, fluoruro de polivinilideno (PVDF) .
Alternativamente, la matriz de soporte sélido se puede basar
sobre polimeros plasticos o de silice, por ejemplo, como
nylon, dacrén, poliestireno, poliacrilatos, éolivinilos,

teflones, etc.

[0091] La matriz puede ser implantada dentro del bazo de
un paciente. Alternativamente, la matriz puede ser utilizada
para la incubaciédn ex vivo de células T obtenidas de un
paciente, que luego son separadas e implantadas de nuevo al
padiente. La matriz también puede ser hecha de un material
biodegradable tal COomo acido poiiglicélico,
polihidroxialcanoato, colégeno, o gelatina de tal forma que
ellos pueden ser inyectados dentro de la cavidad peritoneal

del paciente, y disueltos después de algin tiempo luego de la
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inyeccién. Al portador se le puede dar forma que asemeje una

célula (por ejemplo gota o microesfera).

[0052] Bajo ciertas circunstancias, puede ser deseable
causar o mejorar la respuesta inmune del paciente con el fin
de tratar un desorden inmune o cancer. El desorden que se
trata o evita mediante los métodos descritos incluye pero no
estd limitado a infecciones con microbios (por ejemplo,
bacterias), virus {(por éjemplo, infecciones virales
sistémicas tales como influenza, enfermedades de la piel
tales como herpes o herpes zoster, y VIH), o parasitos; vy

cédncer (por ejemplo, melanoma y cdnceres de préstata).

[0093] En tales circunstancias, los agentes B7-H3 se
pueden utilizar para inhibir o reducir 1la actividad
subregulgdora asociada con B7-H3. En particular, los
agonistas B7-H3 {por ejemplo, anticuerpo anti-B7-H3,
anticuerpo contra un receptor B7-H3, siARN, vy Aacidos
nucleicos antisentido para B7-H3) se pueden utilizar para
estimular la activacién de la «célula T. En varias
modalidades, los anticuerpos contra B7-H3 o contra un
receptor B7-H3 que inhibe la unién del B7-H3 a las células
que expresan tal un receptor con una ICsp; de menos de 10 nM, y

mas preferiblemente menos de 5 nM, y mas preferiblemente



mehés de 1 nM. El ICs¢ puede ser medido utilizando técnicas

estindar conocidas en la técnica.

{0094] Las composiciones de la presente invencién se
administran en cantidades terapéuticamente efectivas.
Generalmente, una cantidad terapéuticamente efectiva puede
variar con la edad del sujeto, condicidén, y sexo, asi como
también la severidad de la condicién médica del sujeto. Una
cantidad terapéuticamente efectiva de agentes proteinaceos
B7-H3 varia de 0,001 a 30 mg/kg, preferiblemente de 0,01 a 25
mg/kg, desde 0,1 a 20 mg/kg, o desde 1 a 10 mg/kg de peso
corporal. La dosis se puede ajustar, seglin sea necesario,
para ajustarse a los efectos observados del tratamiento. Los
anticuerpos y formas solubles de B7-H3 pueden dar una dosis
de bolo. La infusién continua también puede ser utilizada
después de la dosis de bolo. La dosis apropiada y el régimen
se escogen basados en. indicaciones clinicas_ por un médico

tratante.

[0095] Las células inmunes (por - ejemplo; células T
activadas) también pueden ser aisladas de un paciente e
incubadas ex vivo con un agente B7-H3. Por ejemplec, células
mononucleares sanguineas periféricas (PBMC) pueden ser
retiradas de un sujeto ¢ un donador adecuado y expuestas ex

vivo a un estimulo activador (ver anteriormente) y un agente



B7-H3 (si estd en forma soluble o unida a un soporte
soldado). El1 PBMC que contiene células T activadas son luego
introducidas dentro del mismo sujeto o de un sujeto
diferente. Alternativamente, las células aisladas pueden ser
transfectadas con un &cido nucleico y tales células
transfectadas pueden luegoc ser reintroducidas dentro del
sujeto. Mientras tales células serian preferiblemente células
hemopoyéticas (por ejemplo, células de médula de hueso,
maqréfagos, monolitos, c¢élulas dendriticas, células T, o
células B) ellas también pueden ser de otro tipo de célula
gue incluye, sin limitacién, fibroblastos, células
epitaliales, células endoteliales, queratinocitos. El uso de
células hemopoyéticas puede ser ventajoso en que tales
células se espera alojar a, entre otros, tejido linfoide (por
ejemplo, nodos de plasma o bazo). Adicionalmente, si se
utiliza APC, el APC que expresa el B7-H3 exdégenc puede ser el
mi;mo APC que presenta un péptido aloantigeno o antigénico a
la célula T relevante. Los agentes B7-H3 pueden ser
secretados por el APC o expresados en su superficie. Antes de
regresar el APC recombinante al sujeto, ellos opcionalmente
pueden ser expuestos a fuentes de antigenos o péptidos
antigénicos de interés, por ejemplo, aquellos de tumore;,

microorganismos infecciosos o auto-antigenos.
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[0096] En algunas modalidades, los agentes B7-H3 se
utilizan para tratar o evitar desdérdenes inmunes susceptibles
de tratamiento con composiciones de la invencién que incluyen
pero no estan limitados a desérdenes inmunolédgicos (por
ejemple, artritis reumatoide (RA), soriasis, esclerosis
miltiple (MS), enfermedad inflamatoria del intestino (IBD),
enfermedad de Crohn, lupus eritematoso sistémico (SLE),
diabetes +tipo I, rechazo de transplante, enfermedad de

injerto versus huésped {(GVHD) , desdérdenes inmuno

hiperproliferativos, etc.), canceres, desérdenes
inmunosupresivos, y varias enfermedades infecciosas. En

particular, la descripcién suministra métodos que involucran
composiciones que comprenden derivados. B7-H3 tales como
formas solubles de B7-H3 o anticuerpos contra B7-H3 o contra

su receptor.

3.2 Métodos de Seleccién

[0097] Los agentes B7-H3 también se pueden utilizar en
métodos de seleccidn para identificar agentes terapéuticos.
Un compuesto para ser ensayado puede ser, por ejemplo, un
anticuerpo anti-B7-H3, un anticuerpo contra un receptor B7-
H3, o© una molécula organica pequefia. En tal un ensayo de
seleccidén, una primera mezcla de unidén se forma al combinar

B?QHB—Ig Yy una célula que expresa un receptor B7-H3 (por

ALY



ejemplo, una célula T activada); y la cantidad de unién entre
los dos en la primera mezcla de unién (Mp) se mide. Una
sequnda mezcla de unién también se forma al combinar B7-H3-
Ig, una célula que expresa un-receptor B7-H3, y un agente a
ser ensayado, y la cantidad de unidén en la segunda mezcla de

unién (M;) se mide.

[0098] Las cantidades de unién en la primera y ‘segunda
mezcla de unién son luego comparadas, por ejemplo, al
calcular la proporcién M;/My. El1 compuesto ensayado se
considera es capaz de modular una subregulacidén asociada B7-
H3 de respuestas inmunes si una reduccidén en la unién en la
segunda mezcla de unién como se compard con la primera mezcla
de unién se observa. La formulacién y optimizacién de mezclas
de unidn estd dentro del nivel del experto en la técnica, de
tal forma que las mezclas de unién pueden también contener
amortiguadores y sales necesarias para mejorar u 6ptimizar la
unién, y ensayos de control adicionales se pueden incluir en
los ensayos de seleccién de la invencidén. Los compuestos
encontrados para reducir la unién B7-H3 mediante al menos el
10% (es decir, M;/My<0,9), preferiblemente mayor del 30% puede
asi ser identificado y luego, si se desea, seleccionadoc por
la capacidad de mejorar un desorden en otros ensayos o
modelos animales como se describe adelante. La potencia de

unién puede ser medida utilizando, por ejemplc, un ensayo de
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inmunoadsorcién ligada a enzima (ELISA), radio-inmunoensayo
(RIA), tecnologia basada en resonancia de superficie de
plasmén (por ejemplo, Biacore), todas las cuales son técnicas

bien conocidas en el arte.

[0100] El compuesto ensayado puede luego ser
adicionalmente ensayado in vitro como se describe en los
Ejemplos o© en un modelo animal (ver, generalmente,
Immunologic Defects in Laboratory Animals, eds. Gershwin et
al., Plenum Press, 198l), por ejemplo, tal como el siguiente:
el modelc de ratén SWR X NZB (SNF1l) (Uner et al. {(1998) J.
Aqtoimmune. Dispositivo., 11(3): 233-240), el modeloc (K/BxN)
de ratén KRN (Ji et al. (1999) Immunol. Rev., 169: 139);
ratones (B/W) NZB X NZW, un modelo para SLE (Riemekasten et
al. (2001) Artritis Rheum., 44(10): 2435-2445); encefalitis
autoinmune experimental (EAE) en ratones, un modelo para
esclerosis multiple (Tuochy et al. (1988) J. Immunol., 141:
1126-1130, Sobel et al. (1984) J. Immunol. 132: 2393-2401, y
Traugott (1989) Cell Immunol., 119: 114-129); el modeloc de
ratén NOD de diabetes (Baxter et al. (1991) Autoimmunity,

9(1): 61-67), etc.).

[0101] Dosis preliminares como, por ejemplo, determinadas
de acuerdo con ensayos animales, y la escala de dosis para

administracién humana se desarrollan de acuerdo con las
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prédcticas aceptadas en la técnica. La toxicidad y eficacia
terapéutica se pueden determinar mediante procedimientos
farmacéuticos estidndares en cultivos de célula o animales
experimentales, por ejemplo, para determinar el LDsy {(la dosis
letal al 50% de 1la poblacién) y el EDsy (la dosis
te;apéuticamente efectiva en el 50% de la poblacién). La
proporcién de dosis entre los efectos téxicos y terapéuticos
es el indice terapéutico y este puede ser expresado como la
proporcidén LDsy/EDsg. Las composiciones que exhiben indices

terapéuticos grandes son preferibles.

[0102] ° La dosis terapéuticamente efectiva puede ser
estimada inicialmente desde los ensayos de cultivo celular.
Ung dosis A puede ser formulada en modelos animales para
alcanzar un rango de concentracién de plasma circulante que
incluye el ICso (es decir, la concentracidén del terapéutico
que alcanza una inhibicién maximo de la mitad de los
sintomas) como se determina en ensayos de cultivo celular o
en modelos animales. Los niveles en plasma pueden ser
medidos, por ejemplo, mediante cromatografia liquida de alto
desempefioc o ELISA. Los efectos de cualquier dosis particular
pugden ser monitoreados por un bicensayo adecuado. Ejemplos
de dosis son: 0,1 x ICsq, 0,5 X ICso, 1 x ICse, 5 x ICs0, 10 X

ICso, 50 X ICsg, y 100 x ICsg.
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[0103] Los datos obtenidos a partir de 1los ensayos de
cultivo celular o estudios animales se pueden utilizar en la
formulacién de un rango de dosis para uso en humanos. Las
dosis terapéuticamente eéfectivas alcanzadas en un modelo
animal pueden ser convertidas para uso en otro animal, gque
inéluye humanos, que utiliza factores de conversién conocidos
en la técnica (ver, por ejemplo, Freireich et al. (1966)
Cancer Chemother. Reports, 50(4): 219-244 y la Tabla 2 para

Factores de Dosis de Area de Superficie Equivalente).

TABLA 2

A: Ratén Rata Mono Perro Humano
De: (20 g) (150 g) (3,5 kqg) (8 kg) (60 kg)
Ratén 1 s 1/4 1/6 1/12
Rata 2 1 1/2 1/4 1/7
Mono 4 2 1 3/5 1/3
Perro 6 4 3/5 1 1/2
Humano 12 7 3 2 1
4. Composiciones Farmacéuticas, Métodos de Administracidn,
y Dosis
{0104] descripcidn suministra composiciones
farmacéuticas que comprenden agentes B7-H3. Tales

composiciones pueden ser adecuadas para uso farmacéutico y

administracién a pacientes.

Las

composiciones

tipicamente




comprenden uno o mas anticuerpos de la presente invencidén y
un excipiente farmacéuticamente aceptable. La frase
“excipiente farmacéuticamente aceptable” incluye cualquiera y
todos los solventes, medios de dispersién, recubrimientos,
agentes anti-bacteriales y agentes . antifungosos, agentes
isoténicos, y agentes retardantes de absorcién, y similares,
gue son compatibles con la administracién farmacéutica. EI
uso de tales . medios Yy agentes para sustancias
farmacéuticamente activas son bien conocidos en la técnica.
Las composiciones pueden también contener otros compuestos
activos que suministran funciones terapéuticas mejoradas
complementarias, o adicionales. Las composiciones
farmacéuticas también pueden estar incluidas en un
contenedor, empaque, o dispensador junto con instrucciones

para la administracién.

[0105] Una composicién farmacéutica de 1la invencidén se
formula para ser compatible con su ruta propuesta de
administracién. Los métodos para lograr la administracién son
conocidos por aquellos medianamente versados en la técnica.
La administracién puede, por ejemplo, ser intravenosa,
intraperitoneal, intramuscular, intracavital, subcutanea o
transdérmica. También puede ser posible obtener composiciones

que pueden ser tépicamente u oralmente administradas, y que
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pueden ser capaces de transmisidén a través de las membranas

de la mucosa. -

[01:06] Las soluciones o suspensiones wutilizadas para
aplicacién intradermal o subcutanea tipicamente incluyen uno
o més de los siguientes componentes: un diluyente estéril tal
como agua para inyeccidén, solucidén salina, aceites fijos,
polietilen glicoles, glicerina, propilen glicol, u otros
solventes sintéticos; agentes antibacteriales tales como
alcohcl benzilo o parabenos metilo; antioxidantes tales como
dcido ascérbico o bisulfito de sodio; agentes quelantes tales
como Aacido etilodiaminotetraacético; amortiguadores tales
como acetatos, citratos o fosfatos; y agentes para el ajuste
de la tonicidad tales como_cloruro de sodio o dextrosa. E1 pH
se puede ajustar con A&cidos o bases, tales como &cido
clorhidrico o hidréxido de sodio. Tales preparaciones se
pueden incluir en ampollas, jeringas desechables o frascos de

dosis maltiples hechos de vidrio o pléastico.

[0107] Las composiciones farmacéuticas adecuadas para
inyeccién incluye soluciones acuosas estériles o dispersiones
y polvos estériles para 1la preparacién extemporénea de
soluciones inyectables estériles o dispersién. Péra la
administracién intravenosa, portadores adecuados incluyen

salina fisiolégica, agua bacteriostética, o] salina



amortiguada de fosfato (PBS). En todos 1los casos, la
composicidén debe ser estéril y debe ser fluida hasta el punto
en que sea facil la aplicacién con jeringa. Esta debe ser
estable bajo las condiciones de fabricacién y almacenamiento
y debe ser preservada contra la accidén contaminante de
microorganismos tales como b;cterias y hongos. La prevencién
de la accién de 1los microorganismos se puede alcanzar
mediante varios agentes antibacteriales y antifungosos, por
ejemplo, parabenos, clorobutanol, fenol, &cido ascérbico,
timerosal, y similares. En muchos casos, serd preferible
incluir agentes isoténicos, por ejemplo, azucares,
polialcoholes tales como manitol, sorbitol, y cloruro de
sodio en la composicién. El portador puede ser un solventes o
un medio de dispersién que contiene, por ejemplo, agua,
etanol, poliol (por ejemplo, glicerol, propilenglicol, vy
polietilenglicol liquido, y similares) y mezclas adecuadas de
estos. La fluidez apropiada se puede mantener, por ejemplo,
mediante el uso de un recubrimiento tal como lecitina,
mediante el mantenimiento del tamafio de particula requerido
en el caso de dispersién y/c mediante el uso de tensoactivos.
La absorcidén prolongada de las composiciones inyectables se
puede lograr al incluir en la composicién un agente que
retarda la absorcidn, por ejemplo, monoestearato de aluminio,

y gelatina.
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[0108] Las composiciones orales generalmente incluyen un
diluyente inerte o un portador comestible. Ellas se pueden
incluir en cdépsulas de gelatina o comprimidas en tabletas.
Para la administracién oral, los. anticuerpos pueden ser
combinados con excipientes y wutilizados en la forma de
tabletas, pastillas, o] capsulas. Agentes de unién
farmacéuticamente compatibles, y/o materiales adyuvantes se
pueden incluir como parte de la composicién. Las tabletas,
pastillas, céapsulas, pildoras y similares pueden contener
cualquiera de los siguientes ingredientes, o compuestos de
una naturaleza similar; wun ligador tal como celulosa
microcristalina, goma tragacanto o gelatina; un excipiente
tal como almidén o lactosa; un agente desintegrante tal como
dcido alginico, Primogel, o almiddén de maiz; un lubricante
tal como estearato de magnesio o Esterotes; un glidante tal
como didéxido de silicio coloidal; un agente endulzante tal
como sucrosa o sacarina; o un agente saborizante tal como

hierbabuena, salicilato de metilo, o saborizante de naranja.

[0109] La administracién sistémica también puede ser
mediante medios transdérmicos o de transmucosa. Para la
administracién transdérmica o de transmucosa, los penetrantes
apropiados para la barrera a ser permeada se utilizan en la
formulacién. Tales 1liquidos penetrantes son generalmente

conocidos en la técnica, e incluyen, por ejemplo,
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de;ergentes, sales de bilis, y derivados de acido fusidico.
La administracidén de transmucosa se puede acompafiar, por
lejemplo, a través del uso de pastillas, aerosoles nasales,
inhaladores, © supositorios. Por ejemplo, en el caso de los
anticuerpos y las proteinas de fusidén Ig que comprenden la
porcidébn Fg, las composiciones pueden ser capaces de
transmisién a través de membranas de mucosa en el intestino,
boca, o pulmoﬁes {(por ejemplo, por via de la trayectoria
me@iada por receptor FcRn como se describe en la Patente
Estadounidense No. 6,030,613). Para administracién
transdérmica, los compuestos activos pueden ser formulados en
ungiientos, pomadas, geles, 0 Ccremas cCcomo Se conoce
generalmente en la técnica. Para administracién por
inhalacién, los anticuerpos pueden ser administrados en- la
forma de un rociadoe por aerosol desde contenedores
presurizados o dispensadores, que contienen un gas propelente
adecuado, por ejemplo, un gas tal como didéxido de carbono, o

un nebulizador.

[0110] En ciertas modalidades, agentes B7-H3 descritos
‘actualmente son preparados con portadores que protegeran el
compuesto contra la eliminacién rapida del cuerpo, tal como
una formulacidén de liberacién controlada, que incluye
implantes y sistemas de administracién microencapsulada. Los

polimeros biocompatibles, biodegradables se pueden utilizar,
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tales como acetato de vinil etileno, polianhidridos, A&cido
poliglicélico, colageno, poliortoésteres, y acido
polilactico. Métodos para la preparacién de tales
formulaciones serédn evidentes para aquellos expertos en la

técnica. Las suspensiones liposomales que contienen los

'2_10

anticuerpos descritos actualmente también se pueden utilizar

como portadores farmacéuticamente aceptables. Estos pueden
ser preparados de acuerdo con los métodos conocidos por
aquellos expertos en la técnica, por ejemplo, como se

describe en la Patente Estadounidense No. 4,522,811.

[0111] Esto puede ser ventajoso para formular
composiciones orales o parenterales en una forma de dosis
unitaria para facilidad de administracién y uniformidad de
dosis. El término “forma unitaria de dosis” como se utiliza
aqqi se refiere a unidades discretas fisicamente adecuadas
como dosis unitarias para el sujeto a ser tratado; cada
unidad contiene una cantidad predeterminada de compuesto
calculado para producir un efecto terapéutico deseado en

asociacién con el portador farmacéuticamente requerido.

[0112] La toxicidad y la eficacia terapéutica de 1la
composicién de la invencidédn pueden ser determinados mediante
procedimientos farmacéuticos estindar en cultivos celulares o

animales experimentales, por ejemplo, para determinar el LDsg



{(la dosis letal del 50% de la poblacién) y el EDsp (la dosis
terapéuticamente efectiva en 50% del la poblacién). La
proporcién de dosis entre los efectos téxicos y terapéuticos
es el indice terapéutico y este se puede expresar como la
proporcién LDso/EDsg. Las composiciones que exhiben indices

terapéuticos grandes se prefieren.

[0i13] Para cualquier composicién utilizada en la presente
inveﬁcién, la dosis terapéuticamente efectiva puede ser
estimada inicialmente a partir de ensayos de cultivo celular.
Ejemplos de bioensayos adecuados incluyen ensayos de
replicacién de ADN, ensayos de liberacidén de citoquina,
ensayos basados en transcripcién, ensayos de unidn, ensayos
de creatina quinasa, ensayos basados en la diferenciacién de
pre-adipocitos, ensayos basados en la toma en adipositos,
engayos inmunolégicos, otros ensayos como, por ejemplo, los
descritos en los Ejemplos. Los datos obtenidos a partir de
los ensayos de cultivo celular y los estudios en animales se
pueden utilizar en la formulacién de un rango de dosis para
uso en humanos. Una dosis puede ser formulada en modelos
animales para alcanzar una concentracién de plasma circulante
que estd en el rango que incluye el 1ICsy (es decir, 1la
concentracién del terapéutico que alcanza una inhibicién de
mé#imo la mitad de los sintomas). Los niveles circulantes en

plasma pueden ser medidos, por ejemplo, mediante
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cromatografia 1liquida de alto desempeﬁd. Los efectos de
cualquier dosis particular pueden ser monitoreados mediante
un bioensayo adecuado. Las dosis estan preferiblemente dentro
de un rango de concentraciones gque circulan con poca o
ninguna toxicidad. Las dosis pueden variar dependiendo de la
forma de dosis empleada y la ruta de administracién

utilizada.

[0114] Los siguientes Ejemplos no limitan en ninguna fo;ma
el alcance de la invencién. Una persona medianamente versada
en la técnica reconocerd que numerosas modificaciones vy
variaciones se pueden desarrollar sin alterar el espiritu o
alcance de la presente invencidn. Tales modificaciones vy
variaciones se abarcan dentro del alcance de la invencién.
Loé contenidos completos de todas las referencias, patentes,
y solicitudes de patente publicadas citadas a tf&vés de esta

solicitud se incorporan aqui como referencia.
EJEMPLOS
Ejemplo 1: Aislamiento de ADN genémico para B7-H3
[0115] Se | desarrolld RT-PCR de B7-H3 utilizando

oligonucleétidos que corresponden a las regiones que

contienen los codones de iniciacién y terminacién de
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metionina de B7-H3 humano (Genbank acceso No. AF302102) que

utiliza las siguientes condiciones PCR.

[011l6] Las enzimas PCR utilizadas en este estudio incluyen
enzimas KOD Hot Start (Novagen, Madison, WI), Advantége'rM 2
{Clontech, Palo Alto, CA), y Platinum Taq (Invitrogen,
Carlsbad, CA) de acuerdo con los protocolos del fabricante.
Cuando es necesario, las condiciones de reaccidén se
complementan para una concentracién final de Betaina 1M y 3%
de DMSO para amplificacién robusta. Los iniciadéres PW264 (ID
DE SEC. NO.: 23) con attBl/Kozak embebido y PW265 (ID DE SEC.
NO.: 24) con sitios attB2 embebidos, se utilizaron para
amplificar las secuencias que codificgn B7-H3 humano a partir
de'primeras hebras de cADN de bazo, nodo de plasma, corazén,
higado, pancreas y placenta como plantillas (Clohtech). Las
secuencias de regidén que codifican VCVC de B7-H3 humano se
obtuvieron al corresponderle las secuencias representadas en
las entradas de bases de datos existentes (Celera Human and
Mouse Genomic Assemblies, Celera Genomics, Rockville, MD):
RX357960, AX097550, AX047072, BAX097556, y BAX136363 entre
otros. La forma VC de B7-H3 humano fue construida al eliminar
los- dominios C;-V; VCVC de B7-H3 humano, gque casa con la
secuencia de codificacién de NM_025240. La PW270 XID DE SEC.
NO.: 26) y PW271 (ID DE SEC. NO.: 27) se utilizaron para

amplificar las secuencias B7-H3 de ratén desde el cADN de
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primera hebra de embrién de ratdn. Los productos PCR con un
tamafioc de 951 bp se subcloraron, que revela claramente el
empalme correcto de los 7 exones auténticos predichos con una
exactitud del 100%, sin la inclusidén de cualesquier seudo-
exones en cualquier «clon analizado. Las secuencias de
codificacidén de B7-H3 de ratdn correspondieron a las entradas
de la base de datos existentes BC019436, AX370312, vy
NM 133983. Los iniciadores PW284 (ID DE SEC. NO.: 29) y PW267
(ID DE SEC. NO.: 25) se utilizaron para evaluar semi-
cuantitativamente la contribucidén relativa del VC B7-H3
humano (690 bp) vy las transcripciones VCVC (1344 bp) en
paneles de cADN (Clontech). Se ejecuté transferencia Southern
mediante transferencia alcalina de ADN sobre membrana GT
7etaprobe™ (BioRad, Hercules, CA) e hibridizé utilizando
PW278 etiquetado de extremo 3P (ID DE SEC. NO.: 28) como
oligonucleétido de deteccidén (Ling et al. (2001} J. Immunol.,

166: 7300-7308).

[0117} Se aislaron ADN gendmicos de hé&mster y mono de
lineas celulares CHé y COS (Ling et al. (1999) Genomics 60:
341-355). Se desarrollé el PCR gendmico utilizando PW358 (ID
DE SEC. NO.: 30) y PW359 (ID DE SEC. NO.: 31) como
iniciadores basados en nuclebétidos conservados entre las
secuencias B7-H3 de ratén_y humano ({(aminodcidos 60-66, 216-

221, y 278-284, 434-439 de la ID DE SEC. NO.: 6). Las



reacciones de amplificacién se desarrollaron por duplicado y
maltiples productos subclonados se analizaron " mediante
secuenciacién. La orientacién de los dominios V-intrén-C
dentro del ADN gendémico de monos se determiné mediante PCR
utilizando PW38l1 (ID DE SEC. NO.: 33) y PW384 (ID DE SEC.
NO.: 34), y dentro del ADN gendédmico de hamster utilizando

PW358 (ID DE SEC. NO.: 30) y PW378 (ID DE SEC. NO.: 32).

[0118] Se desarrollé analisis de ADN como sigue. Una
alicuota (0,25-0,5 png) de ADN de plasmido se obtuvo con 1 pl

de 5 uM de iniciador y 3 pl de 2 pliegues diluido ABI PRISM™
BigDye™ Terminator Cycle Sequencing Ready Reaction Kit Mix
(Versién 3.0}). Los volumenes se ajustaron a 10 pl con 10 mM
de Tris-HC1l (pH 8,0), y reacciones de amplificacidén se
desarrollaron en un ciclizador PCT-225 (MJ Research, Waltham,
MA) para 25 ciclos (96° C durante 10 segundos, 50° C durante
5 segundos y 60° C durante 4 minutos). Se agregd 10 pl de
agua a las reacciones y el exceso de colorante se removid
mediante filtracién de gel en una placa de filtro Millipore
de 96 pozos con gotas G-50. Las muestras se calentaron-
desnaturalizadas durante 2 min a 90-95° C vy Se les hizo
electroforésis en un ABI3100 Genetic Analyzer (Applied
Biosystems, Foster City, CA) bajo condiciones recomendadas

por el fabricante. Se desarrolld edicidén de 1la secuencia
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manual utilizando Sequencher™ 4:1+4(Gere Codes, Ann Arbor,

MI).

[0119] La determinacién de la secuencia del producto de
amplificacién mayor resultd en una secuencia de 1605 bp
distinta de B7-H3 y consistente con otro EST y las entradas
de bases de datos de patentes. Mientras B7-H3 contenié los
dominios V y C sencillos (forma VC de B7-H3), los clones
variantes contenian unos dominios V y C duplicados (forma
VCVC de B7-H3). Para determinar si estos clones fueron
productos de gen independientes de B7-H3, la organizacién
genémica de los <clones VCVC fue analizada mediante
solicifudes a bases de datos gendmicos humanos (Celera
Genomics). Los cases resultantes que corresponde a un
cromosoma GA x2HTBL4SSTP-04 de eje gendmico 15, que sugiere
un origen genético tGnico de ambas variantes VC B7-H3 y VCVC
B7-H3. La Fig. 1B describe la organizacidén gendémica del gen
loci B7-H3 humano y de ratén. Los ensambles se basan en
po;ciones seleccionadas de GA_x2HTBL4SSTP de eje gendmico
humano Celera y GA x35J8B7WINMS de eje gendmico de ratédn
Celera. Las barras denotan ubicaciones relativas de 1las
repeticiones complejas SVA y Alu, repeticiones simples,
estructuras de transcripcién de- exén, y nombres de dominio.
La organizacidén gendémica de VCVC B7-H3 reveldé 9 exones que

codifican el dominio lider, dominio V;, .dominioc C;, dominio
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Vz, dominio C;, dominioc transmembrana y tres dominios
citoplasmaticos. Aproximadamente 13,5 kb de 1la secuencia
geﬁémica separé la iniciacién de metionina sobre el exén 1
desde el codbén de terminacidn sobre el exén 9 del locus B7-H3
humano. La delineacién de VC B7-H3 humano al locus B7-H3
reveld empalme alternativo desde el exén 2 (Vi) al exbdbn 5(Cj},
que resulta en la eliminacién de los dominios C; y V> desde

este producto de gen.

[0120] El analisis de secuencia, alineamientos, y
ge&eracién de +tres guias filogenéticas se desarrollaron
utilizando el médulo Align (Clustal W) de Vector NTI™ versién
7.1 (Informax Inc, North Bethesda, MD). La alineacién de la
secuencia y el andlisis de filograma de 1las secuencias
primadas revelaron un grado mayor de similitud de secuencia
entre secuencias ADN V-intr6n-C de intraespecies que
secuencias de ADN V-Intrén-C de interespecies, es decir, el
Vi-intrén-C; humano es mas similar al Vé—intréq—cz humanc que
al V-intrén-C de mono. En cambio, se observé 100% de
identidad entre las secuencias de dominio C de mono
analizado. Los agrupamientos intraespecies se  soportan
adicionalmente por la alineacidén de la secuencia intrén
intra-VC no codificante donde se observdé la conservacién de
secuencia mayor que los exones V duplicados (97% versus 94%).

Aunque los nucledétidos conservados se encontraron en



secuencias intrén de todas las cuatro especies, no se
eneontraron pares de nucledétidos conservados para ser
compartidos exclusivamente entre las especies roedoras y de
primates, (datos no mostrados) que arguyen contra una
molécula ancestral VCVC de primate “pre-duplicado” comin a
ambos primates y roedores. Las secuencias de dominios V-
intrén-C de B7-H3 de flanco humano revelaron ninguna
conservacién de tales secuencilas, lo que sugiere que la
duplicacién en los primates es muy reciente o que la regién
V-intrén-c es extremadamente protegida de mutacién. Asi,
estos datos soportan fuertemente un modelo de emergencia
independiente miltiple de repeticiones VC en tAndem dentro de

especies de monos y humanos.

Ejemplo 2: Contribucién de transcripcién relativa entre

variantes de empalme B7-H3

[0i21] Se desarrollé RT-PCR en varias muestras de tejido
humano seguido por hibridizacién con sondas de
oligonucledétido radioetiquetado (Fig. 2A). Se detectaron dos
bandas no ambiguas con una migracién con una movilidad
relativa correspondiente a 1344 bp, consistente con el tamarfo
predicho del producfo de amplificacidén VCVC B7-H3. También se
detecté una banda menor correspondiente a 6390 bp, consistente

con el tamafio predicho de un producto de amplificacién VC.



RT-PCR de tres paneles de cBDN reveld este patrén en cada
tejido examinado, excepto para el leucocito/PBL, en donde no
se detectaron productos de amplificacién. La cuantificacién
de fosfoimagen de las regiones hibridizadas indicdé una
proporcién entre 12,7:1 (cerebro) y 92,1:1 (rifiébn). En ningan
caso se encontrd que la sefial de hibridizacién para el
producto VC B7-H3 mas pequefio fuera mayor que aquella vista
para el producto VCVC B7-H3. Dado gque las reacciones de
amplificacién favorecen los productos de amplificacién més
pequerios, la abundancia relativa de productos VCVC B7-H3 mas
‘grandes sobre aquellos de los productos VC B7-H3 mas pequefios

sugiere que el VCVC B7-H3 es la especie de transcripcién

dominante del ©producto de gen B7-H3 humano expresado

naturalmente en tejidos humanos. La rareza de la forma VC B7-
H3 es consistente con la banda B7-H3 de 4,1 kb sencilla
observada en transcripciones Northern reportadas previamente,
mds probablemente representan el producto VCVC B7-H3
predominante (Chapoval et al. (2001) Nat. Immunol., 2: 269-
274). En comparacién, la transferencia Southern PCR de B7-H3
de ratdén muestra la expresidén en todos los tejidos examinados
con una banda dominante en aproximadamente 1 kb, consistente
con el producto amplificado de 951 bp predicheo (Fig. 2B).
También se detectaron otras sefiales de hibridizacidén B7-H3 en
embriones de ratén, tejidos musculares de <corazén y

esqueleto. A diferencia de los primates, las secuencias de
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los roedores solo tienen.la forma..VC' sencilla, debido a la

degeneracién del coddén de exones putativos C; y V.

[0122] Como se demuestra adelante, ambas formas VCVC y VC
de B7-H3 tienen similar actividad biolégica en in vitro, 1lo
que sugiere gque los exones duplicados en téandem son
funcionalmente equivalentes en ensayos basados en células.
Tal redundancia funcional puede explicar la tolerancia de 1la

pérdida de exdn C;-V2 sin un efecto adverso en la fisiologia.

Ejemplo 3: Andlisis gendmico comparativo de B7-E3 humano y de

ratédn

[0123] Dado que la duplicacién segmental de los dominios
VC parece ser uGnica para el B7-H3 entre la familia B7 de
proteinas, examinamos luego si la secuencia de B7-H3 fue
distinta de aquellas de otros ligéndos co-estimuladores
basados en sustitucidén de base de codén. Un método para
determinar las proporciones de evolucién molecular es
mediante la medicién de las proporciones de mutacién
predichas entre los sitios sinénimos y no sinénimos dentro de
los codones. Adicionalmente las comparaciones de las
secuencias de primate versus roedores se desarrollaron para
los exones V y C de otrds ligandos conocidos: B7-1, B7-2,

GL50, PD-L1, y PD-L2. Estos ligandos comparten -similitudes
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estructurales en las cuales los dominios V y C residen en la
porcidén extracelular de cada molécula. La presencia de los
motivos estructurales compartidos entre estas moléculas
dispares ha propagado la nocidén de que estas moléculas se
derivaron de una secuencia ancestral que lleva laé secuencias
V y C. Para determinar las proporciones relativas de la
divergencia de 1los dominios V y C entre 1los humanos y
ratones, las frecuencias relativas de las sustituciones de
nucleétido en codones sinénimos ¥y no sindénimos se
determinaron. Se desarrollo el célculo de las frecuencias de
mutacién de sindénimos y no sinénimos utilizando el Wisconsin
Package GCG 10.0 Diverge module (GCG, Madison, WI). Para las
alineaciones B7-H3, 1los exones gque corresponden a 1los
dominios Vi ¥y C2 humano se alinearon con los dominios V y C de
ratén. De todos los dominios V y C examinados, la proporcién
de sustituciones de sindénimo versus mutaciones de no sindénimo
fueron menores de 1 excepto para el dominio V del B7-H3. La
molécula B7-H3 tuvo los niveles mas bajos de mutaciones de
sinénimos (ds=0,129 sustituciones por sitio) de todos los
dominios V mientras simultdneamente también tiene los niveles
mas bajos de mutaciones no sindnimas (dy=0,026 sustituciones
por sitio) de todos los dominios C. Como un resultado, la
molécula B7-H3 es distinta entre los ligandos co-
estimuladores al tener la proporcidén dy:ds mads alta en el

dominio V mientras simultaneamente tiene la proporcidén dy:ds
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mas baja en el dominic C. La comparacién de divergencia de
dominio transversal entre el dominio V de ratén y dominio V;
humano reveld un dg=0,433 y dy=0,037, mientras los dominios C
de ratén y C; humano revelaron un dg=0,393 y dy=0,034. La
proporcién de mutacién de sindbnimos inferiores vista entre
los humanos V:, y ratones V a diferencia de los humanos V; y
ratones V implica que los dominios V de ratén y V; humano son
ortdlogos. Asumiendo un mecanismo lineal de la evolucién de
la secuencia, la dicotomia de los indices de sustitucidn de
nucleétido entre exones adyacentes de la misma molécula
indica que los procesos de seleccién diferentes ocurren entre

los dominios V y los dominios C del B7-H3.

[0124] Basado en modelos matematicos de evolucidn
molecular, los casos en donde los indices de sustituciéq de
siﬁénimo son mayores gque los indices de sustitucién de no
sinénimo para una secuencia de codificacidn particular
refleja 1la seleccidn de purificacién. La seleccidén de
purificaciébn ocurre cuando las restricciones fisiolégicas
limitan los niveles de la variacién de aminoacido dentro del
producto de gen. La seleccidn de purificacidén es evidente en
todos los dominios V y C de la familia B7 examinados con la
excepcién del dominio V; de B7-H3. Para el V; de B7-H3, ds es
menos de la mitad que del V de B7-2 y aproximadamente un

octavo que del .V de PD-L1. Aunque el dy del V,; de B7-H3 es
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bajo, este todavia excede aquel del ds del V B7-H3 para la
proporcién dy:ds de 1,18. No son usuales los casos en los que
la proporcién dy:ds es mayor de 1, y se han atribuido a
secuencias que experimentan seleccidén positiva para la
funcién de evolucidn rapida. También es notable que el exédn
C; de B7-H3 exhibe una proporcién dy:ds de 0,063, el mas bajo
de todos los exones examinados, y es de un quinto a un
quinceavo de los niveles vistos para otros dominios C
examinados. Por lo tanto, los exones que comprenden B7-H3
fueron/estédn actualmente siendo mantenidos activamente en una

forma dispar a otros ligandos co-estimulatorios.

Ejemplo 4: Activacién de célula T subregulada VCVC y VC de

B7-H3

[0125] Basado en la unidad VC sencilla obéervada en
roedores B7-H3, buscamos determinar si las formas VCVC y VC
de B7-H3 encontradas en humanos tienen funcién similar en
ensayos basados en células. La capacidad del VC de B7-H3 y
VCVC de B7-H3 para la éctivacién de células T subreguladas se
observé para ambos niveles de produccién de citoquina vy

proliferacidén. Los experimentos se conducen como sigue.

[0126] Se clonaron vectores de entrada en construccién

VCVC o VC de B7-H3 humano en vectores retrovirales



bicistrdénicos que codifican IRES-GFP. Los vectores
retrovirales de destinacién de recipiente se derivaron
originalmente del vwvector GFP-RV (Ranganath (1998) J.
Immunol., 161: 3822-3826) y modificado para recombinacién
Gateway utilizando un cassette attBl-ccdB-attB2 (Invitrogen).
Se generaron supernadaﬁtes que contienen virus vy se
utilizaron para infectar células CHO.HLA-DR2 <como se
describié previamente (Carter et al. (2002) Eur. J. Immunol.,
32: 634-643). Se seleccionaron VCVC de CHO.HLA-DR2.B7-H3 y VC
de CHO.HLA-DRZ2.B7-H3 mdiante clasificacién celular basado en
expresién GFP. Un CHO.HLA-DR2 transfectante que' expresa
niveles GFP similares se utilizaron como un control en
ensayos celulares. La generacién de CHO.HLA-DR2.B7.1 y
CHO.HLA-DR2.B7.2 se ha descrito previamente ({Anderson et al.
{2000) Nature Medicipe, 6(2): 211-214). Los transfectantes
CHO.HLA-DR2 se fijaron en 0,2% de paraformaldehido a
temperatura ambiente (RT) durante 4 min y la fijacién se
apagoé en lisina 1M a RT durante 4 min. Las células se lavaron
una vez con PBS, se resuspendieron en medio de cultivo
(RPMI1640, 16% FCS) y se utilizé como células que presentan

antigeno en ensayos de proliferacién de células T.

[0127] Las células T CD4* humanas se purificaron mediante
seleccidén negativa de linfocitos periféricos como se

describid anteriormente (Blair et al. (1998) J. Immunol.,
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160: 12-15). Se cultivaron células T CD4* (10° células/pozo)
en placas de 96 pozos de fondo plano con transfectantes
CHO.HLA-DR2 de paraformaldehide fijo (1,25 x  10°
células/pozo) en la presencia de anticuerpo anti-CD3 soluble
(1 wug/ml, UCHT1l, Pharmingen, San Diego, CAR) y varias
concentraciones de anticuerpo anti-CD28 saluble (CD28.2,
Pharmingen). La proliferacién se determiné mediante pulsacién
de cultivos con 1 Ci [3H]—timidina por pozo durante al menos
5-12 horas de un periodo de incubacién de 72 horas. Para
medir la produccién de citoquina, se cultivaron supernadantes
en 72 horas, y las muestras ensayadas mediante seleccidn

ELISA miltiplex (Pierce Boston, Woburn, MA).

[0128] Con el fin de determinar la actividad funcional de
las formas VCVC y VC de B7-H3, se condujeron los siguientes
ensayos basados en células. Se eétimularon las células T cD4*
humanas purificadas con transfectantes CHO.HLA-DRZ tratadas
con paraformaldehido en la presencia de cantidades constantes
de anticuerpo anti-CD3 soluble e incrementar las
concentraciones de anticuerpo anti-CD28 soluble. La
activacién de células T purificadas con anti-CD3 en 1la
presencia de transfectantes CHO.HLA-DR2-GFP resulta en
ninguna proliferacidén; los niveles de proliferacién se
mejoraron en la presencia de anticuerpos anti-Cb3 y anti-CD28

(Fig. 3A-3B); la estimulacién de las células T con anticuerpo
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Ejemplo 5: Activacién de células T subreguladas VCVC y VC.de

B7-H3

[0129] Para caracterizar adicionalmente la funcidén B7-H3,
se desarrollaron experimentos sobre una superficie (TRANS)
separada o sencilla (CIS) para determinar si la subregulacidn
B7-H3 de la célula T responde los requerimientos coordinados
del enganche del receptor TCR/B7-H3. Gotas de CIS contenidas
en anticuerpos anti-CD3 y proteinas de fusidn purificadas VC-
Ig de B7-H3 o VCVC-Ig de B7-H3, mientras que las gotas TRANS
coﬂtenidas en el anticuerpo anti-CD3 y VC-Ig de B7-H3 o VCVC-

Ig de B7-H3.

[0130] La estimulacién de gotas de células T se
desarrollaron com¢o sigue. Anti-CD3 (UCHT1, Pharmigen), VC-Ig
de B7-H3 humano, VCVC-Ig de B7-H3 humano e Ig de control se
adhirieron covalentemente a Dynabeads activadas con tosilo
recubiertas con poliuretano (Dynal, Lake Success, NY). Las -
gotas se prepararon con una concentracién de anticuerpo anti-

CD3 sub-éptima constante (1 pg, 20% de proteina de unién

total) y B7-H3-Ig o Ig de control (4 ug, 80% de proteina de
unién total (Bennett et al. (2003} J. Immunol., 170: 711-
718). Las gotas tienen una capacidad de unién de 5 pg por 107
gotas. Gotas CIS contienen anti-CD3 y B7-H3 en la misma gota,

las gotas TRANS consisten de dos tipos de gotas, una que



contiene anticuerpo anti-CD3 y otra que contiene B7-H3-Ig
(Bennett et al. (2003) J. Immunol., 170: 711-718). Para
mantener proporciones iguales de gota a célula bajo
condiciones CIS y TRANS, las gotas recubiertas con IgG de
control se agregaron a los cultivos CIS,. Las gotas
recubiertas con proteinas se agregaron a células T CD4*
purificadas (10° células/pozo) en placas de microtitulo de 96
pozos de fondo plano en una proporcién de 1:1. La
proliferacién se determindé mediante pulsacién de cultivos con
1 éi [H}-timidina por pozo durante al menos 6-16 horas de un

periodo de incubacién de 72 horas.

[0131] Como se muestra en la Fig. 5, la inhibicidén de la
proliferacion solo se observé cuando las células se activaron
con gotas CIS. En conjunto, éstos hallazgos sugieren que el
receptor B7-H3 y el TCR necesitan estar en proximidad cercana
para la subregulacién de la activacidén de la célula T. Estos
dafos sugieren que para la trayectoria del receptor B7-H3
para modular una respuesta de célula T, 1la activ;cién y las

sefiales inhibitorias deben emanar de la misma célula.

[0132] La cantidad de citoquinas en los supernadantes se
midié a 72 horas utilizando seleccién ELISA miltiplex: TNF-a
(Fig. 6A), IFN-y (Fig. 6B), y GM-CSF (Fig. 6C). La capacidad

del VC de B7-H3 y el VCVC de B7-H3 para subregular 1la
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anti-CD3 en la presencia de CHO.HLA-DR2.B7-1 o B7-2 resultd
en la proliferacidén sobre los niveles obtenidos con las
células de control CHO.HLA-DR2-GFP (Fig. 3A). Los anticuerpos
anti-CD28 solubles mejoraron el control GFP, pero no las
respuestas B7-1 y B7-2. Por el contrario, la estimulacién de
las células T en la presencia de VC de B7-H3 o VCVC de B7-H3
condujo a respuestas proliferativas reducidas (Fig._BB). Con
anti-CD3 (1 g/ml) y coestimulacién baja (5 ng/ml de
anticuerpo anti-~CD28), la produccién de citoquina fue

significativamente reducida luego de estimulacidén con VCVC de
B7-H3 y VC de B7-H3. Los niveles IL-10(~81%), TNF_o(~69%),

IFN,(~85%), y GM-CSF(~65%) fueron dramdticamente reducidos en
los cultivos estimulados ya sea con cultivos VCVC o VC de B7-
H3 relacionados con controles GFP (Fig. 4). Cantidades
insignificantes de IL-1A, 1IL-2, 1IL-4, 1IL-6, e IL-13 se
detectaron en las condiciones de estos ensayos. Estos
hallazgos indican que ni el VC de B7-H3 ni el VCVC de B7-H3
funcionan como una molécula coestimuladora y sugiere que las
moléculas de superficie de célula VCVC de B7-H3 y VC de B7-H3
se enganchan en los receptores de células T que sirven como
reguladores negativos de activacién. La adicién de anticuerpo
anti-CD28 en concentraciones tan grandes como 200 ng/ml solo
puede parcialmeﬂte rescatar el efecto inhibitorio del B7-H3

sobre la proliferacién,



activacién de células T fue evaluada mediante los niveles de
produccién de citoquina. Con anti-CD3 (1 g/ml) y
coestimulacién baja (5 ng/ml anticuerpo anti-CD28), 1la
produccién de citoquina fue significativamente reducida luego

de la estimulacién del VC de B7-H3 y VCVC de B7-H3 (Fig. 6A-
6C). Los niveles IL-10(~81%), TNF_o(~69%), IFN_,(~B5%), y GM-

CSF(~65%) se redujeron dramaticamente en cultives estimulados
con VCVC o VC de B7-H3 relacionados con los controles GFP.
Cantidades insignificantes de IL-1A, IL-2, IL-4, IL-6, e IL-
13 se detectaron en estas condiciones de enéayo. Estos
hallazgos indican que ni el VC de B7-H3 ni el VCVC de B7-H3
funcionan como una molécula coestimuladora y sugieren que las
moléculas de superficie de célula VC de B7-H3 y VCVC de B7-H3
enganchan los receptores en las células T que sirven como

reguladores negativos de activacién.

[0133] Los resultados muestran que la activacién TCR/B7H3
(VC o VCVC) de las células T conduce a una subregulacidén de
las respuestas de células T. La proliferacién y produccidn de
citogquina se reduce en células T activadas con TCR/B7-H3
relacionadas con células activadas mediante TCR solo. Estos
datos sugieren que el enganche del receptor B7-H3 en la
célula T suministra una sefial negativa. Los resultados
también sugieren que la proximidad fisica entre el receptor

TCR y el receptor B7-H3 se puede requerir con el fin de
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subregular la activacién de la célula T por via del receptor

B7-H3.

[0134] La capacidad del VCVC y el VC de B7-H3 para
subregular la activacién de célula T CD4* es evocador de
seflales negativas producidas por el enganche del CTLA4 por
cualquiera de las proteinas B7 o por PD-1 mediante cualquiera
de . las proteinas PD-L1 y PD-L2. Adicionalmente, los
experimentos con B7-H3 acoplado a una matriz sélida indica
que las seflales de receptor B7-H3 y TCR se administran por la
misma célula. Se han descrito requerimientos similares para
la formacién de sefiales negativas mediante CTLA-4 o PD-1
(Griffin et al. (2000) J. Immunol., 164: 4433; y Bennett et
al. (2003) J. Immunol., 170: 711-718). Finalmente, ambas
moléculas VCVC de B7-H3 humano y VC de B7-H3 humano parecen
ser redundantes en su capacidad de modular las respuestas de

célula T CD4.

Ejemple 6: Eficacia terapéutica en pacientes con soriasis

[0135] La modulacién de la respuesta inmune regulada por
el B7-H3 es 1Util en instancias en donde un efecto
inmunosupresivo © aumento de la respuesta inmune se desea.
Los agonistas B7-H3 (por ejemplo, formas solubles de B7-H3)

se pueden utilizar para evitar y/o reducir la severidad y/o
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los sintomas de enfermedades o condiciones que involucran una
respuesta inmune aberrantemente elevada, que incluye la
respuesta de auto antigenos como, por ejemplo, un desorden
autoinmune. Los antagonistas B7-H3, de otra parte, pueden ser
administrados a los sujetos que tienen una respuesta inmune
indeseablemente baja como por ejemplo esto puede ocurrir en

canceres o desérdenes inmunosupresivos.

[0136] Se considera a la soriasis una enfermedad
autoinmune mediada por célula T tipica. La soriasis es una

enfermedad de la piel inflamatoria crénica mediada, en parte,

a través de la produccién de IFN-y mediante células T

lesicnales activadas (Th; oblicuo).

[0137] Méas cominmente, las proteinas solubles se
administran en una configuracién de paciente externo mediante
administracién semanal en dosis de 0,1-10 mg/kg por infusién
intravenosa lenta (IV). La dosis terapéuticamente efectiva

apropiada de wun antagonista se selecciona mediante un
tratamiento clinico y puede variar aproximadamente de 1 pg/kg
a 20 mg/kg, de 1 pg/kg a 10 mg/kg, de 1 ug/kg a 1 mg/kg, de
10 ug/kg a 1 mg/kg, de 10 pug/kg a 100 ug/kg, de 100 ug/kg a 1

mg/kg, y de 500 pg/kg a 5 mg/kg.
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[0138] Para evaluar los efectos sobre las células T de
piel, un anticuerpo contra B7-H3, un anticuerpo contra
receptor B7-H3, o B7-H3-Ig se administra durante 12 semanas
consecutivas a grupos aleatorizados de pacientes con soriasis
con severidad de la enfermedad normalizada (clasificacién
minima PASI (Actividad de Soriasis e Indice de Severidad) de
12f. Para evaluar las mejoras clinicas en los pacientes
durante el tiempo y para monitorear su respuesta a la
terapia, el sistema de clasificacidén PASI puede ser utilizado
(Fredriksson et al. (1978) Dermatoldédgica, 157: 238-244; vy

Marks et al (1989) Arch. Dermatol., 1989; 125: 235-240).

[0139] En resumen, los elementos de la clasificacién PASI
incluyen: (1) regiones de cuerpo afectadas como porcentaje
dei drea de superficie corporal (BSA); (2) alcance al que la
regién del cuerpo estd afectado (en una escala de 1-10); vy
(3)_alcance de los cambios soridticos (eritema, infiltracién,
descamacién) en una escala de 0-4). La clasificacién PASI se
calcula como sigue: ((0,1 x ({cabeza eritema) + (cabeza de
ipfiltracién) + (cabeza de descamacidén)) x (alcance de cabeza
afectada)) + ((0,2 X {(tronco eritema) + {tronco
infiltracién) + (tronco de descamacién)) x (alcance de tronco
aféctado)) + ((0,3 x ((extremidades superiores con eritema) +
(infiltracién de extremidades superiores) + (deséamacién de

extremidades superiores)) x (alcance de 1las extremidades
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superiores afectadas)) + ((0,4 x ((eritema dé extremidades
inferiores) + (infiltracién de extremidades inferiores) +
{descamacién de extremidades inferiores)) x (alcance de las
extremidades inferiores afectadas)). La clasificacién minima
es 0, mientras que la clasificacién méxima es = 72. Una
reduccién de la clasificacién PASI es indicadora del
tratamiento efectivo. Se anticipa que al menos el 50% de los
individuos que reciben el tratamiento exhibirian una
reduccién en la clasificacién PASI y una mejora en su

condicidn.

[0140] La divulgacién es mas entendida a fondo en claridad
de las ensefilanzas de las referencias citadas dentro de 1la
difulgacién gue se incorpora aqui como referencia. Las
modalidades dentro de la divulgacién suministran wuna
ilustracidén de las modalidades de la invencién y no debe ser
construida para limitar el alcance de 1la invencién. El
experto reconoce facilmente que muchas otras modalidades son
abarcadas por 1la invencién. Todas las publicaciones vy
patentes citadas y secuencias identificadas mediante numeros
de referencia de bases de datos o nimeros de acceso en esta
deécripcién se incorporan como referencia en su totalidad.
Para el alcance del material incorporado como- referencia
contradice o es inconsistente con la presente divulgacién, la

presente divulgacidén reemplazarda cualquier tal material. La
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citacién de cualquier referencia aqui no es una admisidén de
que tales referencias son de la técnica anterior a la

presente invencién.

[0141] A menos que se indique otra cosa, todos los numeros
que expresan cantidades de ingredientes, cultivos celulares,
condiciones de tratamiento, y asi sucesivamente utilizados en
la divulgacién, incluyendo reivindicaciones, se entiende que
son modificadas en todas las instancias por el término “cerca
de”. De acuerdo con esto a menos que se indique otra cosa,
los parametros numéricos son aproximaciones y pueden variar
dependiendo de las propiedades deseadas buscadas para ser
obtenidas por la presente invencién. A menos que se indique
otra cosa, el término “al menos” que precede una serie de
elementos se entiende que se refieren a cada elemento en las
series. Aquellos expertos en la técnica reconocerédn, o seran
capaces de comprobar utilizando nada mas que la rutina de
experimentacién, muchas modalidades equivalentes a 1las
especificas de la invencién descrita aqui. Tales equivalentes
se pretenden estén abarcadas por las siguientes

reivindicaciones.



REIVINDICACIONES

Un método para inhibir la activacién de un linfocito,
el método comprende poner en contacto el linfocito
con un agonista B7-H3 y permitir al agonista inhibir

la activacidén del linfocito.

El método seglin la reivindicacién 1, en donde el

agonista B7-H3 es una forma soluble de B7-H3.

El método segin la reivindicacién 3, en donde el

agonista B7-H3 comprende la ID DE SEC. NO.: 15.

El método seqgin la reivindicacién 2, en donde la

forma soluble comprende al menos un dominio V de B7-

H3.

El método segin la reivindicacién 4, en donde el
dominio V comprende: (a) la ID DE SEC. NO.: 7 o (b)
una secuencia de aminodcido gque es sustancialmente

idéntica a la ID DE SEC. NO.: 7.

El método segin la reivindicacién 4, en donde 1la
forma soluble de B7-H3 comprende ademas al menos un

dominio C de B7-H3.
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El método segin 1la reivindicacién 4, en donde la
forma soluble de B7-H3 comprende ademds una regidén Fc

de un anticuerpo.

El método segin la reivindicacién 7, en donde la
forma soluble de B7-H3 comprende: (a) uné secuencia
de aminodcido escogida de la ID DE SEC. NO.: 16, ID
DE SEC. NO.: 17, ID DE SEC. NO.: 18, ID DE SEC. NO.:
19, ID DE SEC. NO.: 20, ID DE SEC. NO.: 21, o ID DE
SEC. NO.: 22; o (b) una secuencia de aminoacido que
es sustancialmente idéntica a al menos una de las
secuencias escogidas de la ID DE SEC. NO.: 16, ID DE
SEC. NO.: 17, ID DE SEC. NO.: 18,-ID DE SEC. NO.: 19,
ID DE SEC. NO.: 20, ID DE SEC. NO.: 21, o. ID DE SEC.

NC.: 22.

El método segln la reivindicacién 7, en donde el
socluble de B7-H3 comprende: (a) una secuencia de
aminoacido escogida de la ID DE SEC. NO.: 10, ID DE
SEC. NO.: 12 o ID DE SEC. NO.: 14; o ({(b)una secuencia
de amiﬁoécido que es sustancialmente idéntica a al
menos una de las secuencias escogidas de la ID DE
SEC. NO.: 10, ID DE SEC. NO.: 12, o ID DE SEC. NO.:

14.



10.

11.

12.

13.

14,

15.

El método segin la reivindicacién 3, en donde el
agonista B7-H3 se acopla con una molécula

estimuladora primaria.

El método segin la reivindicacién 10, en donde 1la

forma soluble de B7-H3 y la molécula estimuladora

primaria estdn espaciadas por no més de 100 um.

El método segun la reivindicacidén 1, en donde el
agonista B7-H3 es un A&cide nucleico que codifica

aminodcido de la ID DE SEC. NO.: 15.

Un método para mejorar la activacién de un linfocito,
el método comprende poner en contacto el linfocito
con un antagonista B7-H3 y permitir al antagonista

mejorar la activacién del linfocito.

El método segun la reivindicacién 13, en donde el

linfocito es humano.

El método segin la reivindicacién 13, en donde el
antagonista B7-H3 es un anticuerpo para B7-H3 o un

anticuerpo contra un receptor B7-H3.

wr



l6.

17,

18.

19.

20.

21.

pL—

El método segin la reivindicacié4n 13, en donde el

antagonista B7-H3 es un A4cido nucleico antisentido o

un siARN.

El método segun una cualquiera . de las
reivindicaciones 1 a 16, en donde el linfocito es una

célula T,

El1 método segin la reivindicacidédn 17, en donde 1la

célula T es una célula T CD4*.

El método segin una cualquiera de las
reivindicaciones 1 a 16, en donde el linfocito esta

en un mamifero.

El métodeo segun la reivindicacién 19, en donde el
mamifero estd afligido con o esta en riesgo de al
menos una de: un desorden inmunolégico, un céancer, o

una enfermedad infecciosa.

El método segin la reivindicacidén 19, en donde el

mamifero se trata con Factor VIII o Factor IX.
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Name and address: (Family name followed by, name; fora ity, full official designation.
The address must Mmg: po:auy i wdéf:lmi name o}'cv:mry mﬁgmﬁm Indica !SII: this
Box is the applicant s State (that is, country) of residence if no State of vesidence is indicated below.,)

WYETH

Five Giralda Farms
Madison, New Jersey 07940
United States of America

Telephone No.

Facsimile No.

Teleprinter No.

Applicant’s registration No. with the Office

State (that is, country) of nationality:

us Us

State (that is, country) of residence:

This person is applicant
for the purposes gf:

all designated 1l designated Staies except the United States the States indicated in
D smugnal m l.he Un;led States of America D of America only D the Supplemental Bex

Box No.1lI FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Theadtress mat e poset o vt o Hocounio o oy it desaton
Boxis the applicant’s State (that s, country} of residence {fno State of residence is indicated below.)
LING, Vincent

18 Forsythe Drive

Walpole, MA 02081

United States of America

This person is:
EI applicant only

IE applicant and inventor

D inventor only (Ifthis check-box is
marked, do not fill in below.)

Applicant’sregistration No. with the Office

State (that is, country) of nationality:

State (that is, country) of residence:

US us
This person is epplicant all designated all designeted Statcs except the United States the States indicated i
for the purposes of: [ % [ e Gmsate xeept 3] the United St the Supplementa] Box

IZI Further applicants and/or (further) inventors are indicated on a continuation shect,

BoxNo.IV AGENT OR th[MON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE
The person identified below is hereby/has been appointed to act on behalf

of the applicant(s) before the compefent International Authorities as: E agent

Name and address: (Famagmmefolbm given name: for a legal entity, full official designation.
The address must include postal code and name of country,)

GARRETT, Arthur S.

Finnegan, Henderson, Farabow, Garrett & Dunner, L.L.P.
1300 | Street, NW

Washington, DC 20005

United States of America R

common
D representative
Telephane No.

Carol Marshall - 202.408.4181
Facsimile No. .o

202.408.4400

Teleprinter No.

Agent's registration No. with the Office
20,338

space above is used instead to indicate a special address to whic

D Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the

comespondénce should be sent.

Form PCT/RO/101 (first sheet) (January 2004)

See Notes to the requeér form



Continuation of Box No.IIl FURTHER APPLICANT(S) AND/OR (F URTHER..)

If none of the following sub-boxes is used, this sheet should not be included in the request.

INVENTOR(S)

25%

Name and address: (Family name followed by given namé; fora l { entity, full official designation.
address must include ,mﬁ: codef:lndmmty country. Tgrcwg; theé’;a'drqeg indicated in this
Bax is the applicant s State (that is, country) of residencé if n State of residence is indicated below.) ¢

CARRENO, Beatriz M.
37 Nash Road

Action, MA 01720

United States of America

‘This person is:
: D applicant only
E applicant and inventor
inventor only (If this check-box
D is marked, dg “

not fill in below,)
Applicant’s registration No. with the Office

State (tkat is, country) of nationality:

State {that is, country) of residence:
us

The address must include pastal code and name country of the address indicated in this
Box is the applicant's Siate (that iy, cowitry) of residence ifno State of residence is indicated below,)

COLLINS, Mary
54 Rathburn Road
Natick, MA 01760

-
™ |

This person i licant all designated all designated States except the United States the States indicated i
for the pm:;:e?gf:l ¢ D States the Unlmed States of America E ofin::riu only the Supplemental B(:
Name and address: (Fam@mmﬂlawbyéim mtei".ﬁ:ra legal entity, full official designation. | This person is:

country.

D applicant only
m applicant and inventor

I:I inventor only (7f this check-box
‘is n-:_quec{agq‘mt - fill in below,)

United States of Az_nerica

o3 _.‘ ' -

 Appiicant'stegistration No. with the Office

State (that is, country) of nationality:

State (that is, country) of residence:

The address must include posial code and name of country. The country of the address indicated in this
Boxis the applicant’s State (thatis, country} of residence [ no Site of residence is indicated below,)

us
This person is applicant all designated 1 Jesi Statey t the United States the States indicated i
fnrlIh":epurposesaptl:f:mm D States i :he ﬁ?i'ma States offmﬁu F.'i ofeAmne:ﬁca only the Supplmenct:l Bulf:
Name and address; (Familyname followed by given name; for a legal entity, full official designation. This person is:

D applicant only

D applicant and inventor
I:I inventor only (If this check-box
is

marked, do not fill in below.)
Applicant’s registration No. with the Office

State (that is, country) of nationality:

State (that is, country) of residence:

Box Isthe applicant's State (that is, country) of residence ifno State of residence is indicated below,)

This person is applicant all designated 1 designated States except the United Statey the States indicated i
for the purposes of: D States D .the Unﬁ States of America D of America only the Supplemc:::t:l Bol:
Name and address: (Family name followed by given name; for a legal enti i official designation. i is:

The address must bwlnge‘post!codef:’ndmz%mny. rfﬁ'mﬁ‘*g i lesation. | This person is

D applicant only

D applicant and inventor
D inventor only (If this check-box

is marked, do not fill in below.)
Applicant’s registration No. with the Office

State (that is, country) of nationality:

State (that is, country) of residence:

This person is applicant all designated all designated States except the United States the States indicated in
for the purposes of: I:I States D the United States of America of America only the Supplemental Box
D Further applicants and/or (further) inventors are indicated on another continuation sheet,

Form PCT/RO/101 (continuation sheet) (January 2004)

See Notes to the request form



Sheet No.

Box No, V

DESIGNATIONS

_ 2.8

However,

the national law, of an earlier national application from
such national law provisions in these and certain other States,)

The filing of this request constitutes under Rule-4.9(n), the designation of &l Contracti
filing date, for the grant of every kind of protection avai

O oe Germany is not designated for tiny‘lcilkd of national proteetion
D KR Republic of Korea is not designa‘ted' for any kind of national protection
D RU Russian Federation is not designateq for any kind of national protection

(The check-boxes above may be used to exclude (irrevocably) the designations concerned in order to avoid the ceasing of the effect, under | -
w{:'ch priority is claimed. See the Notes to Box No. V as to the consequences of

ng States bound by the PCT on the intemational
ilable and, where applicable, for the grant of both regional and national patents.

Box No. VI

PRIORITY CLAIM

The priority of the following earlier application(s) is hereby claimed:

Filing date feu-lNumbelr Where earlier application is:
f earlier applicati ier applicati . —
°(§:rﬂfmm oF cartict sppficalion n:;:::;‘.;:g h:gfe':: regional application:* | international application:
of WTO regional Office . receiving Office
%m0 Aprit 2003 ‘ |
60/463,342 us
(17.04.2003)
item (2)
—t

item (3) ‘ | T

D Further priority claims are indicated in the Supplemental Box.

The receiving Office is requested fo prepare and transmit to the International Bureau a certified copy of the earlier application(s) {only if
the earlier application was filed with the Office which for the purposes of this international application is the receiving Office) identified

above as: .
D all items item (1) D item (2) D itern (3) D other, see Supplemental Box

* Where the earlier application is an ARIPO application, indicate at least one couritry party to the Paris Convention for the Protection of
Industrial Property or one Member of the World Trade Organization Jor which that earlier application was filed (Rule 4.10(8)08): . . ..

Box No. VII INTERNATIONAL SEARCHING AUTHORITY

Choice of Internationnl Searching Authority (ISA) (if two or more International Searchi Auiharities are competent to carvy out the
inlernational search, indicate the Augrhorify chotay' ; the my.-a-lener code may be used): e

Request to use results of earlier search; reference to that search (if an eariier search has been carried out by or requested from the
International Searching Authority): ; ’

Date (@dayfnonthivear)

Number Country (or regional Office)

Box No. VIII DECLARATIONS

The following declarations are contained in Boxes Nos. VIII (i) to (v) (mark the applicable “Number of
check-baxes below and indicate in the right column the number of each type of declaration): declarations
[C] BoxNo. VII (i) Declaration as to the identity of the inventor : 0
D Box No. VIII (i) Declaration as (o the applicant’s entitlement, as at the international filing .

date, to apply for and be granted a patent : 0
D Box No. VIII (iii) Declaration as to the applicant’s entiticment, as at the intemational filing

date, to claim the priority of the carlier application : 0
D Box No. VIII (iv) Declaration of inventorship (only for the purposes of the designation of the

United States of America) : 0
D Box No. VIII (v) Declaration es to non-prejudicial disclosures or exceptions to lack of novelty 0

Form PCT/RO/101 (sccond sheet) (January 2004) See Notes to the request form



Sheet No.

BoxNo.IX CHECK LIST; LANGUAGE OF FILING

O

This international application contains: This (ir;t?natio‘zal alﬂ:::}:}on is accompnbt;m by ‘t’he rlEllowing 'Nigmber
i item(s) (mark the applicabie check-baxes and indicate in of items
(a) :I’: ggsp:er form, the following number of right column the number of each item):
request (includi 1. D& fee calculation sheet 1
dcclafatfon sheets - 41 20 original separate power of attorney
des;:‘g&“ﬂ;g:;]a“g'd’“gr 3. [ original general power of attorney
tables related thereto) 4 | 4.8 ptgpy of general power of attomey; reference number, ;
claims 2 L
abstract 1 | 5 [0 statement explaining lack of signature
drawings : g | 6 L[] priority document(s) identified in Box No. VI as
1 .
Sub-t_otall;m.smnl::eroflhem : gg 7.0 znslatioji of intermational application into
sequence : L4
tables related thereto : 0 a0 separate indications concerning deposited microorganism
(or both, actual number of _ or other biclogical material
mgf:;‘":g” S 9. sequencelisting in computer readable form
computer readable form: (indicate type and number of carriers)
see (c) below) @ 0a copy submitted for the purposes of intemational search under
. Rule 13ser only (and not as part of the international application) :
Total number of sheets 99 G) OJ ﬁnd?m?d'ﬂ_baf (2@ o"ﬁﬁ) “W“f?’m’”?") .
tional copies including, where applicable, the copy for the
&0 ‘(’;:’cg::;g'ﬁ:;&;)“ad'bh form purposes of i:ll,temational sgem:h u pRI.lle 13ter :
; et iii) (X together with relevant statement as to the identity of the copy or
(53 E ::ghu: l::::::nﬂi;ﬂo o capies with the sequence listing mentioned in left column : 1
10. [0 tables in computer readable form related to ce listi
@0 fé’;; In ;%-ra%ﬁndabh form (indicate bype and mumber of cartiers) T e
. ‘s i} [ copy submitted for the purposes of intemnational search under
(fg g mgl:femm ¢ as‘;gﬁg: t?oef)(b-qum") gnly (and not as part of the intemnational
p :
e and number of carriers (diskette, (i) [ (only where check-box (b)(ii) or (c)(¥) is marked in left cok
&gggﬁm& or other) on which are a‘(,l':ilﬁional lt:_qpies im_:lmflng. where ;’ plsicab_le, tgg?;)py‘g:rn)ﬂ;e
contal purposes of mternational search under Section (b-quater) :
D& sequence listing:. .............. Gii) O together with relevant statement as to the identity of the copy or
O tables related thereto: ... ......... copics with the tables mentioned in left column :
(_addlﬁg;(-u_jf cag/:‘r.: % g‘j mdxca;‘ad u?der) 11 OO other (Specifi: «vvvuvvine i eeee e,
items 9(ti) and/or 10{ii}, in right column
Figure of the drawings which Language of filing of the Enalish
should accompany the abstract: intemnational application: nghs
Box No. X SIGNATURE OF APPLICANT, MON REPRESENTATIVE

Mhpms@ugmmkmabﬁmuﬁmrmdhghw.

—

Date of actual receipt of the purported
international application;

For receiving Office use only

timely received
the purported in?eﬁi?oml application:

Corrected date of actual receipt due to later but
or drawings completing

Date of timely receipt of the required
corrections under Article 11(2):

5. International Searching Authority

(if two or more are competent):

ISA/

Transmittal of search copy delayed
until search fee is paid

“O

Date of receipt of the record copy
by the International Bureau:

For International Bureau use only

Form PCT/RO/101 (fast sheet) (January 2004)

See Notes to the request form
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE

| pcT 26\

ARTHUR S. GARRETT
FINNEGAN, HENDERSON, FARABOW, GARRETT

NOTIFICATION OF THE INTERNATIONAL
& DUNNER LL . :
13001 STREE'F NW. APPLICATION NUMBER AND OF THE
WASHINGTON, DISTRICT OF COLUMBIA 20005 INTERNATIONAL FILING DATE
{PCT Rule 20.5(c))

Date of mailin

(day‘maurh.’ym%} 26 Jul 2004
Applicamt’s or agent’s file reference

8702.134-304 , IMPORTANT NO'I'IFIC‘ATION
International application No. Intemnational [iling date (day/month'year) Priority daie (day‘monthiyear)
PCT/US2004/011767 16 Apr 2004 17 Apr 2003 -
Applicant
WYETH

Title of the invention :
USE OF B7-H3 AS AN IMMUNOREGALATORY AGENT

1.  Theapplicantis hereby notified thattheintermational application hias been accorded the intemational application number and the
international filing date indicated above.

2. Theapplicant s further notified that the recerd copy ol the international application:
26 Jul 2004

IE wasiransmiticd 1o the International Buresu on

’ D has not yetbeen transmitted to the International Bureau for the reason indicated below and a copy of this notilication
. has been sent (o the International Bureau®:

D because the necessary national security clearance has not yet been oblained.

D becausereason fu be specified):

* Thelnternational Bureau monitors the transmittal ol the record copy by the receiving Office and will notify the applicant (with
Form PCT/TB/A0 ) ofitsreceipl. Should therecord copy not have been received by the expiration of 14 months fromthe priority
dale, the International Bureau will notify the applicant{Rule 22. 1{(c)).

3. FOREIGN TRANSMITTAL LICENSE INFORMATION Completed by: LR

[:l Additiona) license for foreign transmiual not required. This subject matler is covered by a ficense already granted or
the equivalen: 1.S. national application. Refer (o that license for information conceming ils scope.

D License for foreign transmitlal not required. 37 CFR. 5.11{e){1) or 37 CFR 5.1 1(e}2). However, a license may be
required for addilional subject mauer. See 37 CFR 5.15(b).

\ ) 21 Jul 2004
E Foreign wansmiliat ficensc granted. 35 1.5.C, 184; 37 CFR 5.11 on
{date}
3 37crrs.150) ¥} s7crrstsm
Name an¢l mailing address of the receiving Office Authorized ollicer
Mail Stop PCT, Commissioner for Patents Latrice Russell
P.O. Box 1450, Alexandria, VA 22313-1450
Facsimile No. 703-305-3230 Telephone No, 703-306-5829

Form PCT/RO/105 (July 1992)
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N PATENT COOPERATION TREA. .
16¢
From the INTERNATIONAL SEARCHING AUTHORITY PCT
To:
NOTIFICATION OF RECEIPT
FINNEGAN, HENDERSON, FARABOW, OF SEARCH COPY

GARRETT & DUNNER, L.L.P.
Attn. Garrett, Arthur B8,
1300 I Street, N.W. (PCT Rule 25.1)
Waghington, DC 20005

UNITED STATES OF AMERICA

WYETH

Dato of mailing ’

(day/month/yeer) 17/08/2004
Apploants or agent’s fle rfersioe IMPORTANT NOTIFIGATION
8702.134-304
interational appiication No. Intemnational filing date(day/monthiyear) Priority date (day/monthfyear)
PCT/UB2004/011767 16/04/2004 17/04/2003
Applicant

1. Where the intemational Searching Authority and the receiving Office are not the sams office:

The applicant is heraby netified that the search sopy of the intemational application wes received by this Internstional Searching
Authority on the date indicated below.

Where the intsmational Searching Authority and the recelving Office are the same office:

The applicant is hereby notified that the aearch oopy of the international application was received on the date indicated below.

28/07/2004 (date of receipt).

2, D muam':oopywasmmpaniodbyanudooﬁdeuﬂorminomﬁmmlb&uwhﬂunlﬂedhmbinomnpuhr
readable form.

3.  Time limit for establishment of Intemnational search report and written opinion of the International Searching Authority

The applicant is informed that the time imit for establishing the international search repott and the written opinion of the
Intemationa! Searching Auihonly is three months from the date ofreceipt indicaled above or nine months from the priority date,
whichever time limit expires ater (Rules 42.1 and 43bis.1(a))

4. Aocopy of this notification has been sent to the International Bureau and, where the first sentsnce of paragraph 1 applies,
to the recelving Office.

Name and maifing address of the Intemational Searching Authc
.j) Eurepean Patent OLI'ioe P.B. 5818 Petentiaan 2

NL-2280 HV Rijswij
Tel. (+31-70) 340-2040, Tx. 31 651 epo l,
Fax: (+31-70) 340-3016

Form PCTASA/202 (January 2004)

/_"ﬂ_/u) Re2¢ n»
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LAMESM [KP Bers2004011767

PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU
PCT T
NOTIFICATION OF RECEIPT OF GARRETT, Arthur, S.
RECORD COPY Finnegan, Henderson, Farrabow,
Garrett & Dunner, L.L.P.
(PCT Rule 24.2(a)) 1300 | Street, N.W,
Washington, DC 20005-3315
United States of America
Date of mailing (day/month/year)
18 August 2004 (18.08.2004) IMPORTANT NOTIFICATION
Applicant’s or agent’s file reference International application No.
8702.134-304 PCTIUS2004!01 1767

The applicant is hereby notified that the International Bureau has received the record copy of the international application as
detailed below. ¢

MName(s) of the applicant(s) 2nd State(s) for which they are applicants:

WYETH (for all designated States except US})
LING, Vincent et al (for US)
International filing date
Priority date(s} claimed

Date of receipt of the record copy
by the Internationa! Bureau

16 April 2004 (16.04.2004)
17 April 2003 (17.04.2003)

26 July 2004 (26.07.2004)
List of designated Offices

AP :BW,GH,GM,KE,LS,MW,MZ,SD,SL,S2,TZ,UG,ZM,ZW

EA :AM,AZ,BY KG,KZMD,RU,TJ, TM

EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,HU,IE,IT,LU,MC,NL,PL,PT,RO,SE,SI,SK,

TR

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD, TG

National :AE,AG,AL,AM,AT AU,AZ BA,BB,BG,BR,BW,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,
DZ,EC,EE,EG,ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,JP KE,KG,KP,KR,KZ,LC,LK,LR,LS,
LT,LU,LV,MA MD,MG,MK,MN,MW,MX,MZ,NA,NI,NO,NZ,OM,PG,PH,PL,PT,RO, RU,SC,SD,SE,SG,SK
SL,SY,TJ,TM,TN,TR,TT,TZ,UA,UG,US,UZ,VC,VN,YU,ZA,ZM,ZW

RECEIVED

AUG 3 1 2004

F' innegan, Henderson, Farabow,
Gag?rett & Dunner, L.L.P.

The International Bureau of WIPQ Authorized officer:

34, chemin des Colombettes
1211 Geneva 20, Switzerland

Facsimile No. (41-22) 338.80.75

Rosana REYES (Fax : 338 89 75)

Telephone No. {41-22) 338 8471

Form PCT/IB/301 (January 2004)

006398415

./l-aﬂ; -3my




. . . PCT/US2004/011767

FATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU 2. 6%

PCT To:
NOTIFICATION CONCERNING GARRETT, Arthur, S.
SUBMISSION OR TRANSMITTAL Finnegan, Henderson, Farrabow,
OF PRIORITY DOCUMENT Garrett & Dunner, L.L.P.
1 | Street, N.W.
(PCT Administrative Instructions, Section 411} Vggghing;?:\t, DC 20005-3315
United States of America
Date of mailing {day/month/year)
23 August 2004 (23.08.2004)
Applicant's or agent's file reference
8702.134-304 IMPORTANT NOTIFICATION
International application No. International filing date (day/month/year)
PCT/US2004/011767 16 April 2004 (16.04.2004)
International publication date {day/month/year) Priority date (day/month/year)
Not yet published 17 April 2003 (17.04.2003)
Applicant ' )
WYETH et al

1. By means of this Form, which replaces any previously issued notification concerning submission or transmittal of priority
documents, the applicant is hereby notified of the date of receipt by the International Bureau of the priority document(s)
relating to all earlier application(s) whose priority is claimed. Untess otherwise indicated by the letters "NR", in the
right-hand column or by an asterisk appearing next to a date of receipt, the priority document concerned was submitted or
transmitted to the International Bureau in compliance with Rule 17.1(a) or (b).

2. (Iif applicable) The letters “NR" appsaring in the right-hand column denote a priority document which, on the date of mailing

of this Form, had not yet been received by the International Bureau under Rule 17.1(a} or (b). Where, under Rule 17.1(a) . the

priotity document must be submitted by the applicant to the receiving Office or the International Bureau, but the applicant

fails to submit the priority document within the applicable time limit under that Rule, the attention of the applicant is directed

to Rule 17.1(c) which provides that no designated Office may disregard the priority claim concerned before giving the
applicant an opportunity, upon entry into the national phase, to furnish the priority document within a time limit which is
reasonable under the circumstances.

3. (M applicable} An asterisk{*) appearing next to a date of receipt, in the right-hand column, denotes a priority document
submitted or transmitted to the Intemational Bureau but not in compliance with Rule 17.1(a) or (b} (the priority document
was received after the time limit prescribed in Rule 17.1{a) or the request to prepare and transmit the priority document was
submitted to the receiving Office after the applicable time limit under Rule 17.1{b)). Even though the priority document was
not furnished in compliance with Rule 17.1(a) or {b), the International Bureau will nevertheless transmit a copy of the
document to the designated Offices, for their consideration. In case such a copy is not accepted by the designated Office
as priority document, Rule 17.1(c) provides that no designated Office may disregard the priority claim concerned before
giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document within a time limit
which is reasonable under the circumstances.

Priority date Prigrity apglication No. Country or regional Office Date of receipt
ot PCT receiving Office of priority dooument
17 Apri 2003 (17.04.2003) 60/463,342 us 03 Augu 2004 (03.08.2004)

i ffi
The International Bureau of WIPO Authorized officer

34, chemin des Colombettes Rosana REYES (Fax : 338 89 75)
1211 Geneva 20, Switzerland
Facsimile No. (41-22) 338.80.76 Telephone No. {41-22) 338 8471

Form PCT/B/304 (January 2004) 006404467

;-
v T
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PATENT COOPERATION TREAT\
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From the INTERNATIONAL SEARCHING AUTHORITY ' PCT
To:
FINNEGAN, HENDERSON, FARABOW, INVITATION TO FURNISH NUCLEOTIDE AND/OR
GARRETT & DUNNER, L.L.P. AMINO ACID SEQUENCE LISTING AND/OR TABLES
Attn. Garrett, Arthur S. RELATED THERETC COMPLYING WITH STANDARD
1300 I Street, N.W. AND/OR TECHNICAL REQUIREMENTS
Washington, DC 20005
UNITED STATES OF AMERICA (PCT Rule 13ter.1(a) and! (c) and Administrative Instructions,
Sections 208 and 802 and Annexes C and C-bis)
Data of malling
' . (deylmanthiyear)  18710/2004
Applicant's or agent's file reference REPLY DUE within 1 month
8702.134-304 fromtheabovedataofmailing
International appiication No. international filing date
PCT/US2004/011767 (day/month/year) 16/04/2004
Applicant
WYETH

———— ———

1. The applicant is hereby Invite, within the time limit indicated above, to fumnigh 1o this Authgrily:
- o~

D a nucleotide and/or amino acid sequence listing In written form complyit,y with the standard provided for in Annex C
of the Administrative Instructions, accompanied by a statement to the effect that the saquence listing does not go
beyond tha disclosure in the international applicatlon as filed. '

a statement to the effect that the sequence listing in written form, already furnished 1o this Authority, does not go
beyond the disclosure in the intemational application as fited.

with the standard and/or technical requirements provided for in Annex C and/or Annax C-bis of the Administrative
Instructions, accompanied by a statement that the information recarded in compiuter readable form is identical to the

[zl a-nucleotide and/or amino acid sequence listing and/or tables related thereto in computer readable form complying
written sequence listing and/cr tables related thereto.

a statement that the information recorded in compister readable form (that computer readable form having already been
fumished to this Authority) is identical to the writtsn sequence listing.

2. Fallure to comply with this invitation may result in this Authority not carrying out the international search 1o the extent that no
meaningful search can be carried out.

3. Further observations (i necessary}:

IMPORTANT REMARK: )
The statements are legally required [See Suppl.No.2 to Offj.cial

Journal No.11/1998 (page 14, § 40 and page 64, § III.2}) %E

0Cr 3
. 6 2004

Name and mail'ing address of the International Searching Authority | Authorized officer : EEﬁ

a ' 4
"o European Patent Office, P.B. 5818 Patantlaan 2 . . v '
) NL-2280 HV Rijswik Valérie Marmoy - WYy, [/
« 0 Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, . aﬂf
I : / .

Fax: (+31-70) 340-3016
 Jbonluly

Ferm PCT/ISA/225 (January 2004)



~ . -ATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH RERPORT

26b

(PCT Article 18 and Rules 43 and 44)

Applicant'§ or agent's filé refarence . FOR FURTHER

see Form PCT/ASA/220 -
8702.134-304 ACTION as woll as, where applicable, item 5 below.
International application No. tnternational filing date (day/month/year) {Eariiest) Priority Date {day/month/vear)
PCT/US2004/011767 " 16/04/2004 : 17/04/2003
App_licanl
WYETH

This International Search Report has been prepared by this International Searching Authority and is transmitied to the applicant
according to Article 1B. A copy is being transmittad to the international Bureau.

This International Search Report consists of a total of 6 sheets.
E It is also accompanied by a copy of each prior arnt document cited in this report.

1. Basis of the report

a. With regard to the language, the international search was carried out on the basis of the intemational application in the
language In which It was flled, unless otherwise indicated undar this item.

{1  Theinternational search was carried out on the basis of a translation of the international application furnished to
this Authortty (Rule 23.1{b)).

b. E With regard to any nucleotide and/or amino acid sequence disclosad in the international application, sae Box No. I.
2. @ Certain claims were found unsearchable {See Box II).
a. [C] unity ofinvention Is lacking (see Box II).

4. With regard to the title,
|Z| the text is approved as-submiited by the applicant. )
[[] theiext has baen established by this Authorlty o read as follows:

5. With regard to the abstract,
[zl the text is approved as submitted by the applicant.

[J  thetext has been established, according to Rule 38.2(b), by ihis Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

8. With regard to the drawings,
a the figure of the drawings to be published with the abstract is Figure No.
[:l as suggested by the applicant. -
D as salecléd-by ihis Aulhoﬁty. because the applicant failed to suggest a figure.
D - &s selectad by this Authority, bacausc_'a this figure betier characterizes the il'ivention.
b. E none of the figures is to be published with the abstract.

Form PCTASA210 (first sheet) {January 2004)
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Box No. | Nucleotide and/or amino acid sequence(s) (Cont;nuaflon of iiam 1.b of the first sheet)

1. With regard to any nuclectide and/or amine acid sequence disclosed in the international application and necessary to the claimed
invention, the intemational search was carried out on the basis of; L

a. type of material

E a sequence listing
D table(s) related tn.lhe sequence listing

b. formatof material

E in written format

E in computer readable form

c. time of filing/fumishing
) El contained in the international application as filed
D filed together with the international application in computer readable form
E furnished subsequently to this Authority for the purpose of search
2, E In addition, in the case that more than one version-ar copy of a sequence listing and/or table relating thereto has been fited

.or fumished, the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

A

3. Additional comments:

Form PCTASA/210 (continuation of first sheet (1)) (January 2664)



INTEPNATIONAL SEARCH REPORT — . .
. . . ‘national Application No

| PCT/US2084/011767
A. CLASSIFICATION OF SUBJECT MATTER .
TPC 7 ABIK3B/00  ABIK39/80  AG1P37/60 . 76%

Acocording to International Patant Classification (IPC) orto both nationai classifisation and IPC

B. FELDS SEARCHED

Minimum dooumentation eearched (olassification ayetem followed by cléssifioation symbols)

IPC.7 A61K A61P

Documentation seanhed other than minimum dooumentation to the extent that auch doouments are included in the fiskis searchéd

Electronic data base consulted during the intemational search (name of data base and, where prastioal, search terms uned)

EPO-Internal, PAJ, BIOSIS, EMBASE; Sequence Search, WPI Data

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ® |. Citation of dooumaent, with indication, where appropriate, of the relevant passages Relevant to alaim No.

) S WO 03/014293 A (HEUER. JOSEF GEORG ; : 1-12

Y . W0 02/10187 A (CHEN LIEPING ; MAYD 1-21
FOUNDATION {(US))’

7 February 2002 (2002-02-07)

seé pages 1-2, page 6 lines 5-10, pages
10-12, page 18, page 21 lines 10-19 and
the examples )

OKRAGLY ANGELA JEANNINE (US): NA SONGQING
. (us); Ou) 20 February 2003 (2003-02-20)

Y see Seq. No.2, pages 5-6, 11, page 18-20 -1-21
and example 11. -

Further documents are listed In the continuation of box C. ' E Patent family members are $sted in annex,
* Special categories of oited documents : ~
tog _ ) °T" atardooumant publshed atr the intemational fing dste
one - orpriority and n oonflct w ¢ applioation but
A *;:m:::g"gﬂ;;&mﬂ g::gr est which Is not oifed o urderstand the prinoiple or theory undertying the
nvention . i - -
E™ gm :’I:;umant but pubished on or after the intemational o mun:tnge of pu?ﬂ:rd ralevalnue; the :t':'”'“’ invention
. | . cann cohs! novel or cannot be considerad to
- dm:?ﬂt :&E%ﬂ;ﬂ{:ﬂ #ﬁm:ﬁ% ol:‘i!:g:,)u?; , involve an Inventive step when the doournant In taken alone
- citation or other speoial reason (as specified) v d:::::fn;::omldorl:rdmm;ﬂ.xm mﬁ;:n the
"0" document referring to an oral disciosure, use, axhibition or document Is sombinad with one or more other such docu-
other means ments, such scombination being obvious to a person skilled
"P" dooument published pror to the intemational filing date but inthe art. . .
laterthen the priority date olaimed N "&" document member of the samea patent family
Date of the aotual complstian of the international search Date of maifing of the intamational search report
12 January 2005 o 15 03 2005

Name and maifing address of the ISA - . " Authorized officer

European Patent Office, P.B. 5818 Patentiaan 2

N
. (31  TX. 5 . .

F:x:((+s1-%)340-3018 * opon . Merckling-Ruiz, V

Foim PCTASA210 [second sheel) {(January 2004)
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C.{Continuation} DOCUMENTS CONSIDERED TO BE RELEVANT

Category® | Cllation of document, with indication, where appropriate, of the relevant passages

Ralava.nt_ to olaim No.

Y CHAPOVAL I ET AL: . "B7-H3: a costimulatory
molecule for T cell activation and IFN-g
production”

NATURE IMMUNOLOGY NATURE PUBLISHING
GROUP,, GB,

vol. 2, no. 3, March 2001 (2001-03), pages
269-274, XP002958730

ISSN: 1529-2908

cited in the application

see abstract and page 273 last paragraph

and human B7-H3 genes."

J.. IMMUNOL.,

vol. 168, 2002 pages 6294-6297,
XP002313221

cited in the application

see abstract and fig.4

X Biosis abstract No. PREV200400117815
Ling V. et al., FASEB J. vol.17 No.7 page
€215 (14.04.2003) Genomic and functional
analysis of primate an rodent B7-H3.
XPOB9042456

Y abstract

Y SUN M. ET AL.: "Characterization of mouse .

1-21

1-21

1,2,6 .

1-21

Fom PCTASA/210 [conlinuation of second shaet) (January 2004)
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INTERNATIONAL SEARCH REPORT '

PCT/US2004/011767

i

Box Il Observations where certain claims were found unsearchable (Continuation of Hem 2 of first sheet) l}o

1. Izl Claims Nos.:

baecause they relate to subject-maﬂer not required to ba searched by this Authority, namely:

Although claims 1-21 are directed to a method of treatment
composition.

2, D Claims Nos.:

becausa they relate to parts of the International Application that do not comply with the prescribed requirements to such
" an extent that no meaningful Intemational Search can be carried out, specifically:

®,

Ciaims Nos.:

. becauss they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4{a).

This International Search Report has not been established in respact of certain claims under Article 17(2)(a) for the following reasons:

of the hurﬁhn/énimal
body, the search has been carried out and based on the alleged effects of the -

Box Il Okservations where unity of Invention is Iackl'ljlg_ (Continuation of item 3 of first sheet)

This International Searching Autherity found multiple inventions in this intemationat application, as follows:

1. D As all required additional search fees were

timely paid by the applicant, this Intemational Search Report covars all
searchable claims. - . '
2 As all searchable claims could be searched without effort justifying ah additional fee,
Q of any additional fee. _

this Authority did not invite payment

3. D As only some of the required additional saarch fees were timel

y paid by the applicant, this International Search Report
covers only thosa claims for which fees were paid, specifically

claims Nos.:

4, No raquired adiitional search fees were timely paid by the applicant. Consequently, this Intemational Search Report is
restrioted lo the invention first mentioned in the claims; it is coverad by claims Nos.:

Remark on Protest

I:] The additional search fees were accompanied by the applicant's protest

D No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of tirst sheet (2)} {January 2004)
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. Ir. .aation on patant family members PCT/U52004/011767 (ZQ-\

Patentdooument . | . Publication Patent family - Publication
cited in search raport . date member(s) date

W0 0210187 A p7-02-2002 AU 8350701 A 13-02-260062

WO 0210187 Al 07-02-2802

US 2002168762 Al 14-11-2002

ﬁﬁ—éiéii§§§-- A 20-02-2003 EP -1423402 A2 82-06-2004

_ ' WO 03014293 A2 20-02-2003

US 2004236088 Al 25-11-2004
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From the 2'}1

INTERNATIONAL SEARCHING AUTHORITY

PCT

WRITTEN OPINION OF THE
see form PCTASA220 INTERNATIONAL SEARCHING AUTHORITY
~ (PCT Rule 43bis.1)
Date of malling
(daysnonth¥ear) see form PCTJISAEjo {second shoet)
Applicant’s or agent's file reference FOR FURTHER ACTION
see form PCTASA220 See paragraph 2 below -
Internaticnal application No. intemational filing date {day#monthjrear) Priority date {dayfnonthiear)
Q PCTAJS2004/011767 16.04.2004 17.04.2003

Intemational Patent Classification {IPC) or both national classification and IPC
AB1K38/00, A61K3900, A61P37/00

Applicant
WYETH

1. This opinion contains indications relating to the following items:

X] Box No. | Basis of the opinion
0O BoxNo.ll  Priority
& Box No.lll  Non-establishment of opinion with regard to novelty, inventive step and Industrial applicability
O BoxNo.IV  Lack of unity of Invention
BoxNeo.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, Inventive step or Industrial
applicabllity; citations and explanations supporting such statement
O Box No.Vi  Certain documents cited
0 Box#lo. VIl *Certain defects in the intarnational application
. @ [T Box No. VIIf Certain observations on the international application

2. FURTHER ACTION

If a demand for International preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA”). However, this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis{b) that written opinions of this Intemational Searching Authority

will not be so considered.

If this oplnlon is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of three
maonths from the date of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,
whichever expires later. )

For further options, see Form PCTASA/220.

3. For further details, see notes to Form PCTASA/220.

Name and meiling address of the ISA: Authorized Officer

E Patent Offi ]
D{Jsropaanuuz Icr;' co Merckling-Ruiz, V .0)) l}
0298 o
mut”

Tel. +49 89 2389 - 0 Tx: 523656 epmu d
Fax: +49 89 2399 - 4465 Telephone No. +49 89 2399-8590 S

#-nli

Form (PCTASA)%T) ((_:over Sheet) (January 2004)



COR ™ 'CTED VERSION

WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2004011 767-_.Z 3 2

Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of the international application in
the language in which it was filed, unless otherwise indicated under this item.

O This opinion has been established on the basis of a translation from the original language into the following

language , which is the language of a translation furnished for the purposes of international search
{under Rules 12.3 and 23.1(b)). :

2. With regard to any nucleotide andior amino acid sequence disciosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

&. type of material:
@ a sequence listing
O table(s) related to the sequence listing
b. format of material:
& in written format
X in computer readable form
c. time of filingfurnishing:
contained in the international applica{ion as filed.
O filed together with the intemational application in computer readable form.
& furnished subsecuently to this Authority for the purposes of search.
3. W In addition, in the case that more than one version or copy of a sequence listing andbr table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
Q copies is identical to that in the appliction as filed or does not go beyond the application as filed, as
appropriate, were furnished.

4. Additional comments:

_Form PCTASA/237 (January 2004)



WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCTAUS2004011767 Zif

Box No. lll Non-establishment of opinlon with regard to novelty, inventive step and industrial
applicabllity

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of:

O
=

the entire international application,

claims Nos. -

because:

e

the said international application, or the said claims Nos. 1-21 relate to the following subject matter which
does not require an internationat preliminary examination (specify):

see separate sheet

the description, claims or drawings (indicate particular elements below) or said claims Nos.  are so
unclear that no meaningful opinion could be formed (specify):

the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed.

no international search report has been established for the whole application or for said claims Nos. -

the nucleotide andbr amino acid sequence listing does not comply with the standard provided for in Annex
C of the Administrative Instructions in that:

the written form 03 has not been furnished
O does not comply with the standard
the computer readable form O has not been furished
O does not comply with the standard o
the tables related to the nucleotide andbor amino acid sequence listing, if in computer readable form only, do

not comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

See separate sheet for further details

Form PCTASA/237 (January 2004)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS200401 17672-}(

Box No.V Reasoned statement under Rule 43bis.1(a)(l) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 13-21
No: Claims 1-12

Inventive step (IS) Yes: Claims
No: Claims 1-21

Industrial applicability (IA) Yes: Claims 1-21 see separate sheet
No: Claims

2. Citations and explanations

see separate sheet

Form PCTASA/237 (January 2004}



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING 1
AUTHORITY (SEPARATE SHEET). _ PCT/US2004/011767

1. Reference is made to the following documents :

WO 02/10187 A (CHEN LIEPING ; MAYO FOUNDATION (US)) 7 February 2002
(2002-02-07)

WO 03/014293 A (HEUER JOSEF GEORG ; OKRAGLY ANGELA JEANNINE
(US); NA SONGQING (US); OU) 20 February 2003 (2003-02-20)

CHAPOVAL | ET AL: "B7-H3: a costimulatory molecule for T cell activation and
IFN-g production” NATURE IMMUNOLOGY, NATURE PUBLISHING GROUP,, GB,
vol. 2, no. 3, March 2001 (2001-03), pages 269-274, XP002958730 ISSN: 1529-
2908

SUN M. ET AL.: "Characterization of mouse and human B7-H3 genes." J.
IMMUNOL., vol. 168, 2002, pages 6294-6297, XP002313221

Biosis abstract No. PREV200400117815 Ling V. et al., FASEB J. vol.17 No.7 page
C215 (14.04.2003) Genomic and functional analysis of primate an rodent B7-H3.
XP009042456

Unless specified otherwise, the relevant passages are the ones that are cited in the
Search Report.

Regarding point Il

D1i:

D2:

D3:
®

D4:

D5:
@&

2. Claims 1-21 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with respect
to the industrial applicability of the subject-matter of these claims (Article 34(4)(a)(l)
PCT).

R i int v

3. For the assessment of the present claims 1-21 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-January 2004)
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WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING }f\.}—
AUTHORITY (SEPARATE SHEET) PCT/US2004/011767

4.1

5.1

patentability can also be dependent upon the formulation of the claims. The EPO, for
example, does not recognize as industrially applicable the subject-matter of claims to the
use of a compound in medical treatment, but may allow, however, claims to a known
compound for first use in medical treatment and the use of such a compound for the
manufacture of a medicament for a new medical treatment.

The use of fragments of B7-H3 polypeptides (or analogues thereof) or polynucleotides
for inhibiting the activation of T lymphocytes is disclosed in D2 and D5. D5 specifically
discloses LP276 peptides and fusion proteins, said LP276 being substantially
homologous to human B7-H3 (see sequence alignments of pages 18-20). Sequence ID
No.2, corresponding to full-length LP276, has 97.9% identity with sequence No.12 of the
present application. The LP276 polypeptides and fusion proteins that contain 4 1gG-like
extracellular domains are also shown to inhibit the proliferation of T cells and the
secretion of IFN-y (pages 11 and 18-20).

In conclusion, the subject-matter of claims 1-12 is not new.

There is no explicit disclosure in the prior art of the use of B7-H3 antagonists for

enhancing lymphocyte activation.
Claims 13-21 are novel.

The technical problem underlying the applié'a.'t'ién is to provide immunomodulatory
agents. The problem is "solved" by using B7-H3 agonists as inhibitors of lymphocyte
activation (claims 1-12) and antagonists of B7-H3 to stimulate lymphocyte activation

(claims 13-21).

Although claims 1-12 are not novel, it should be emphasized that these claims have a
major fault in that the technical problem is not solved across the whale scope of the
claims.

These claims (including dependent claims in which the wording "comprising sequence
X" does not restrict the scope to sequence X itself) also encompass the whole B7-H3
polypeptide/polynuclectide. Nevertheless, it appears from the prior art that B7-H3 (entire
polypeptide as in D3 or only the extracellular domain as in D1) does not inhibit

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-January 2004)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING '1;6?
AUTHORITY (SEPARATE SHEET) PCT/US2004/01T767

lymphocyte proliferation/activation but, on the contrary, stimulates lymphocyte activity.
it is not only unclear what is meant by "B7-H3 agonist” in present claim 1 but it also
seems that this claim is in contradiction with the teaching of the prior art.

5.2 For the reasons already developed in point 5.1, claims 13-21 aiso seem to be in
contradiction with the teaching of the prior art. The wording "B7-H3 antagonist" is not
clear and the prior art shows that the compounds that enhance lymphocyte activation are
B7.H3 itself or the extracellular domain of B7-H3.

@ Moreover, D3 shows that an antisense directed against the B7-H3 gene (which can
reasonably be classified as a B7-H3 antagonist)_inhibits cytokine production by T
lymphocytes (the contrary of the subject-matter of present claim 13).

Finally, not one single B7-H3 antagonist was actually manufactured in the application,
no experiment was carried out with such an antagonist, so that the claimed technical
effect is purely hypothetical. Claims 13-21 are not inventive.

Form PCTASA/237 {Separate Sheet) (Sheet 3) (EPO-January 2004)
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Category * | Ckatlon of documenl, with Indication, whare appropriate, of tha ralevant passages Relevant 10 ciaim No.

Y WO 02/10187 A (CHEN LIEPING ; MAYO 1-21
FOUNDATION (US))

7 February 2002 {2002-02-07)

see pages 1-2, page 6 lines b-10, pages
10-12, page 18, page 21 lines 10-19 and
the examples

X WO 03/014293 A (HEUER JOSEF GEORG ; 1-12
OKRAGLY ANGELA JEANNINE (US); NA SONGQING
(US); OU) 20 February 2003 (2003-02-20)

Y .see 5eq. No.2, pages 5-6, 11, page 18-20 1-21
and example 11.

-f—

m Further documente zre Ested in Ihe continualion of box C. E Paten famlly mambess are listad n annex.

* Spacial gories of clled documents : 'T* later document publishad afier the Immtlonallllngdale
or priority date and nol in conflic with the but

"A" gocumeni defining the ral stale of the art which is nol
contld. Ilcbendpamlwnlwm dled!%:lmdmuarmhepdndpleoﬂhewy undertying the
‘E* earliar docunent but publighed on or afterlhe intemational > dounmnl of particular relevance; the claimed invention
fliing date be considerad novel or cannol be considarad to
b A doalmint whlnlti n% t&t:lnrldhgmts bgn %ﬁe da[mn& lmmlve an nvantive step when the document is taken alone
which is clied to & pusCa *y* documeni of particular relevance; the claimed invention
cllation or other spedlal reason (2s speclied) cannol be congidered to invalve an lvanive slap when the
"0" document referting to an oral disclosure, use, exhibition or docurment is combined with one or more other such docy-
other means menis, such combination baing obvloUs 10 a person skillad
*P* document published prior to the inlamaiional fling date bul in the art
latar than the priorily daie claimed *&* documenl member of the same patent famity
Date of ihe aclual completion of the inlemational search Dale of tnaking of the inlemational search raport
12 January 2005 25/01/2005
Name and mailing address of the ISA Authorized officar

Europaan Patent Office, P.B. 58168 Patendlaan 2
NL - 2280 HV Riswijk
Fan (8170 Soome 0! oot o nl Merckling-Ruiz; V

Form PCTASA210 {sacond sheoet) {(January 2004)
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G.{Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Ciation of document, with Indication, where appropriate, of 1he relevani passages

Relsvant 1o claim No.

Y

CHAPOVAL I ET AL: "B7-H3: a costimulatory
motecule for T cell ‘activation and IFN-g
production”

NATURE IMMUNOLOGY, NATURE PUBLISHING
GROUP,, GB,

vol. 2, no. 3, March 2001 (2001-03), pages
269-274, XP002958730

ISSN: 1529-2908

cited in the application

see abstract and page 273 last paragraph

SUN M. ET AL.: “"Characterijzation of mouse
and human B7-H3 genes.™

J. IMMUNOL.,

vol. 168, 2002, pages 6294-6297,
XP002313221

cited in the application

see abstract and fig.4

Biosis abstract No. PREV200400117815

Ling V. et al., FASEB J. vol.17 No.7 page
€215 (14.04.2003) Genomic and functional
analysis of primate an rodent B7-H3.
XP009042456

abstract

‘. ..
Wt &

1-21

1-21

1,2,6

121

Fomn PCTASAI210 (continuation of sacond shast} (Januany 2004}
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Box No. | Nuclectide and/or amino acid sequence{s) (Continuation of item 1.b of the first sheet)

1. With regard to any nucleolide and/or amino acid sequence disclosed in the international application and necessary to the claimed
invention, the Intemational esarch was carriad out on the basis of:

a. type ol material

IEI a sequencs listing
D tabla(s} related to the sagquence fisting

b.  format of material
E!] in written format
E in computer readsble fomt

¢. time ol Mingfurnishing
E contaned in the intemational application as filed
D filed together with the international application In computer readable form
IEI tumighed subsequently to this Authority for the purpose of search
2. I:I ) addrtion, in the case that more than cne varsion or copy-of a sequenca listing and/or table relating thereto has been filed

or ‘urnished, the required statements that the information In the subsequent or addtional copies Is igentical to that in the
application as filed or doas not go beyond the applieation as filed, as appropriate, wera furnishaed.

3. Additional comments:

Form PCT/1SA/210 (continuation of first sheat {1)) (January 2004)
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Box Il Observations where certain claims were found unsearchable (Continuation of tem 2 of first shesf)

This Intemational Search Report has not been esiablished in respact of certain clalms under Article 17(2)(a) for the following reasons:

1. m Claims Nos.:
because they relate to subjact matter not required to be searched by this Authority, namely:

Although claims 1-21 are directed to a method of treatment of the human/animal *

body, the search has been carried out and based on the alleged effects of the
composition.

2. D Claims Nos.: .
because they relete to parts of the Intermnational Application that do not comply with the preseribed requirements to such
an axtant that no meaningful Intemnational Ssarch can be carriad out, specificatly:

3. Claims Nos.:
bacause they are dependent ciaims and are not drafled In accordance with the second and third sentences of Rule 6.4(a).

Box I Observations where unity of invention Is lacking (Continuation of item 3 of first sheef)

This Intemational Searching Authority found multiple inventions in this intemational application, as follows:

1. D As all required additional search fees ware timely paid by the applicant, this intemational Saarch Report covers ail
searchable daims. :

2. D As all searchabe claims could be searchad without effort justifying an additional fee, this Authority did notinvite payment
of any additional fee.

3. D As only some of the required additional seasch fees were Umely pald by the applicant, this Intemational Search Report
covers only thoss claims for which fees were paid, specifically claims Nos.:

4. l___l No mquirad additional search fees were timely paid by the appiicant. Consequently, this Internadonal Search Report is
restrictad to the invention first mentlioned In tha claims; It is covered by claims Nos.:

Aemark on Protest D The additional search fees were accompanied by the applicant's protast.

D No protest accempanled the payment of additional search fees.

Form PCT/ISA/210 (continualion of first sheet (2)) (January 2004)
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inte "~ snal Application No

rmation on patent famlly members PCT/US2004/011767
Patent document Publication Palent tamily Publication

coltad in search raport date member(s) date
W0 0210187 A 07-02-2002 AU 8350701 A 13-02-2002
Wo 0210187 Al 07-02-2002
Us 2002168762 Al 14-11-2002
WO 03014293 A 20-02-2003 EP 1423402 A2 02-06-2004
Wo 03014293 A2 20-02-2003
US 2004236088 Al 25-11~2004

Fomn PCTASA/210 (patent tamlly annex} {lanuary 2004)
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REPUBLICA DE COLOMBIA
' SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO ,

Bogoté,
2020 U
Doctor {a) ér .
RODRIGUEZ D'ALEMAN DILIA MARIA ‘
. Q
u N\
REFERENCIA Radicacifn No 5 116756

Solicitud internacional US2004/011767
Fecha inicio fase naciocnal 17/11/2005

Tramite 11
Evento 378
Actuacidén 430

.; oficio No D 11 76
Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisién 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Gnica de la Superintendencia de Industria y Comercio, se le comunica que:
s

1 La solicitud no contiene 1la copla del documento en que consta la cesidn del
derecho, a la patente del inventor al solicitante o a su causante (Art 26-k)
Decigidén 486

2 La ! solicitud no contiene el poder debidamente otorgadc, con el lleno de ios
requisf%cs exigidos por los articulos 63 y subsiguientes del C&digo de
Procedimiento Civil Adicionalmente, deberi presentar el documento gque acredita la
existencia y representacién legal de la sociedad solicitante, cuando &sta fuere
persona juridica

En cumplimiento de lo dispuesto por el articulo 39 de la Decisabn 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notifi?acién del presente oficio, complete los requisitos anteriormente enunciados
En caso de no dar cumplimiento al presente requerimiento, 1la solicitud se
cons;dTrara abandonada y perdera su prelacifn

Notifiquese el presente ofifip conforme a lo dispuesto en el numeral 5 2, literal
e), del capitulo quinto del tipulo primero de la Circular Unica No 10 de 2001

ALIX CARMENZA /CESPEDES DE VERGEL
Jefe de la vigidén de Nuevas Creaclones
4

El apterior requerimienﬁo fue notificado por fijacién en lista de
fecha ‘ TR Hanst
) Fep 2
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