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RECOMBINANT ANTI-CD40 ANTIBODY AND USES THEREOF

1. FIELD OF THE INVENTION
The present invention relates to methods and

compositions for the treatment of diseases and disorders,
including cancer, inflammatory diseases or discrders and
diseases or disorders of the immune system, comprising
administering a CD40 binding protein which enhances binding
of CD40 ligand to CD40. CD40 binding proteins include
recombinant/variant forms of monoclonal antibedy S2Cé and

derivatives thereof.

2. BACKGROUND OF THE INVENTION
CD40 is a cell surface phosphorylated glycoprotein that

is expressed on a variety of cell types, including B cells, B
cell malignancies, follicular dendritic cells, basal
epithelial cells, and carcinomas. (D40 binds CD40 ligand
(“CD40L”) . CD40L is expressed on activated T cells during
inflammation and cancer {(Younes et al., 1998, Br. J.
Haematol. 100:1325-141; for a review see Grewal and Flavell,
1998, Annu. Rev. Immuncl. 16:111-135). The interaction of
CD40 with CD40L results in B cell activation and
proliferation of normal B cells; however CD40-mediafed
signaling in B celi-derived tumor lines can result in
activation-induced cell death. The strength of the
activation signal is key to activation-induced tumor cell
death (Grafton et al., 1997, Cell. Immuncl. 182:45-56).
Therefore, compcsitions and methods for increasing receptor-
ligand interaction and strength of activation signal between

CD40 and CD40L would be of great value in treating disease.

' 2.1 CD40 AND CD40 LIGAND
CD40 is a wember of the TNF receptor superfamily. This
family includes TNFrllI, CD40, CD30, LMP-1, LTBr, ATAR, 0X-40
and 4-1BB receptors. CD4( is constitutively expréssed on B-

lymphocytes, macrophages and dendritic cells and is induced
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by cytokine activaticn on fibroblasts, endothelial cells and
epithelial cells (Van Kooten and Banchereau, 1997, Curr.
Opin. Imunol., 9: 330-337). (D40 has also been shown to be
highly expressed con many human carcinomas including lung,
bladder, gastric, breast and ovarian cancers (Stamenkovic et
al., 1883, EMBO J. 8:1403-1410) .

The ligand for CD40 is a membrane protein that is
expressed on activated T cells. Receptor binding of CD40L
results in CD40 multimerization, the generaticn of activation
signals (for antigen presenting cells such as dendritic
cells, monocytes and B cells) and the generation of growth
and differentiation signals (for cytokine-activated
fibrcklasts and epithelial cells). CD40 signals are
transduced from the multimerized receptor via recruitment of
a series of TNF receptor-associated factors ("TRAFs") (Xehry,
1996, J. Immunol. 156:2345-2348). Subsets of TRAFs interact
differentially with TNF family members, including CD40, te
provide stimuli to a wide variety of downstream pathways.
TRAF1l and TRAF2 are implicated in the modulation of apoptosgis
{Speiser et al., 1997, J. Exp. Med. 185:1777-1783; Yeh et
al., 1997, Immunity 7:715-725). TRAFs 2, 5, and 6
participate in proliferation and activation events, including
NF-kB and c-Jun N-terminal kinase activation. In normal B
cells, binding of CD40 recruits TRAF2 and TRAF3 to the
receptor complex and induces down-regulation of other TRAFs
(Kuhune et al., 1987, J. Exp. Med.186: 337-342). The effects
of CD40 binding are also dependent on membrane density (De
Paoli et al., 1597, Cytometry 30:33-38). Importantly, unlike
the proliferative response seen with normal primary B cells,
CD40 binding on neoplastic B cells can result in growth
inhibition and activation-induced cell death (Funakoshi et
al., 19294, Blood 83:2787-2794). Thus, CD40 activation in the
context of different cell types, transformation, resident
TRAFs and co-stimuli can induce responses ranging from
activation and proliferation tc growth inhibition and

apoptosis.
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2.2 ANTI-CD40 ANTIBODIES

With at least one excepticn, the anti-CD40 monoclenal
antibodies ("mAbs") described to date are of three general
classes: (1) those that block CD40/CD40L interaction by at
least 90% and have anti-neoplastic properties{Armitage et
al., U.5. Patent No. 5,674,492; Fanslow et al., 1985,
Leukocyte Typing V, Schlossman et al., eds., 1:555-556); (2)
those that antagonize signaling through CD40 (deBoer et al.,
U.S. Patent No. 5,677,165}); and (3) those that deliver a
stimulatory signal through CD40 but do not increase the
interaction bectween CD40 and CD40L, e.g., G28-5, (Ledbetter
et al., U.5. Patent No. 5,182,368; PCT Publication WO
96/18413) .

One mAb, CD40.4 (5C3) (PharMingen, San Diego,
California), has been shown to increase the interaction
between CD40 and CD4CL by approximately 30-40% (Schlossman et
al., eds., 1995, Leukocyte Typing V: White Cell
Differentiation Antigens 1:547-556) .

Armitage et al. (U.S. Patent No. 5,674,492) describes
methods using CD40 binding proteins, including mAb HuCD40-M2,
that are capable c¢f binding CD40 and inhibiting the binding
of CD40 to CD40L, for preventing or treating disease
characterized by neoplastic cells expressing CD40.

DeBoer et al. (U.S. Patent No. 5,677,165) describps
anti-CD40 mAbs that, being free of significant agonistic
activity, bkind tco CD40 on the surface of B-cells, and block
B-cell activation. An essential feature of U.S. Patent No.
5,677,165 is that upon binding of the anti-CD40 mdb to human
CD40 on the surface of normal human B cells, the growth or
differentiation of normal human B cells is inhibited,

Ledbetter et al. (U.S$. Patent No. 5,182,368) describes a
ligand, G28-5, that binds tco the B cell surface antigen Bp50
{(now designated CD40) and stimulates activated B cells to
traverse the cell cycle such that B c¢ell proliferation is
augmented. However, G28-5 does not enhance activation of B
cells in the presence of CD40L, and does not potentiate
CD40/CDh40L interaction.
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S2C6 is an anti-CD40 mAb that was prepared against a
human bladder carcinoma {Paulie et al., 1984, Cancer Immunol.
Immunother. 17:165-178). §82C6 binds to the CD40 receptor
expressed on a variety of cell types including B-lymphocytes,
endothelial and epithelial cells. S2C6 has been shown to
have specificity toward neoplastic urothelium and B cell-
derived malignant lymphocytes. Reactivity with a prostatic
carcinoma cell line, HS, and weak reactivity with a melanomz
has also been shown (Paulie et al., 1984, Cancer Immunol.
Immunother. 17:165-17%). Studies have suggested the utility
of 52C6 as a diagnostic marker for B cell malignancies
(Paulie et al., 1984, Cancer Immuncl. Immunocther. 17:165-179;
Paulie et al., 1985, Eur. J. Cancer. Clin. Oncol. 21:701-
710). In addition to detecting B cell malignancies, S2Cé has
been shownt to deliver strong growth-promoting signals to B
lymphocytes {Paulie et al., 1989, J. Immunol. 142:590-555}.

S2C6 has agonistic activity on human peripheral B cells
as demonstrated by its ability to stimulate primary B cell
proliferation in a dose dependent manner (Paulie et al.,
1989, J. Immunol. 142:590-595) .

Althcocugh competition studies have shown that G28-5 and
$2C6 bind the same or proximal epitopes, the antibodies have
been determined to be functionally different based primarily
on the stated magnitude of stimulation achieved by either mAb
on previously stimulated tonsillar B cells (Clark and
Ledbetter, 1986, Proc. Natl. Acad. Sci. USA 83:4454-4458;
Ledbetter et al., U.S. Pat. No. 5,182,368} . One hundred
times more S2C6 compared to G2B-5 was required to achieve
tonsiliar B cell activation under the specific conditions
tested (Ledbetter et al., U.S, Patent No. 5,182,368}.

There is a need in the art for therapeutics with
increased efficacy to treat or prevent cancer, activate or
augment the immune system or treat oOr prevent an immune
deficiency or discrder, a need provided by the present

invention.
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Citation or identification of any reference herein shall
not be construed as an admission that such reference is

available as prior art to the present invention.

3. SUMMARY OF THE INVENTION

Applicants have made the unexpected discovery of a new
class of anti-CD40 antibodies that, in addition to delivering
a stimulatory signal, enhances the interaction between CD40
and CD40L, enhances CD40L-mediated stimulation and has in
vive anti-neoplastic activity. Production and use of thesé
antibodies and related molecules are facilitated by the
invertors' cloning and sequencing of the variable region of
mAb 82C6, and identification of the CDR and framework regions
therein.

The present invention relates to molecules comprising
the variable domain of mAb S2Cé or one or more of the
complementarity-determining regions (CDRs} thereof having
novel seguences (SEQ ID NO: 3, 4, &, 9 or 10), which
molecules (a} immunospecifically bind CD40 and (b) comprise
cne or more substitutions or insertions in primary amino acid
sequence relative to native monoclonal antibody S2Cé as
secreted by the hybridoma deposited with the ATCC and
assigned accession number PTA-11C, or are not monoclenal
antibody S2Cé as secreted by the hybridoma deposited with the
ATCC and assigned accession number PTA-110 and do not ;esult
from cleavage of S2C6é with papain or pepsin. In a specific
embodiment, the molecules are not native meonoclonal antibody
S2C6 and deo not comprise the native heavy or light chain of
said moncclonal antibody S2CE. In another specific
embodiment, the molecule is an antibody. In another
embodiment, the antibody is not isotype IgGl. In another
specific embodiment, the molecule comprises a light chain
variable domain, the amino acid sequence of SEQ ID NO:2, or a
heavy chain variable domain, the aminc acid sequence of SEQ
ID NO:7.

The invention further relates to chimeric/fusion

proteins comprising a fragment of mAb S2C6 fused to an amino

-5,
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acid sequence of a second protein, as well as to molecules
wherein a fragment of mAb S2C6 is covalently bound (e.g., by
use of a crosslinking agent} to another chemical structure.
In a specific embodiment, a molecule is provided that
immunospecifically binds CD40, which molecule comprises the
heavy and/cor light chain variable domain of maAb S2C6 fused to
a second protein comprising the amino acid sequence of
bryodin 1 (BD1).

The invention further relates to proteins comprising an
amino acid sequence that has at least 95% identity te SEQ ID
NO:2, SEQ ID NOC:3, SEQ ID NO:4, SEQ ID NO:7, SEQ ID NO:8, SEQ
ID NO:9, or SEQC ID NO:10, which proteins (a)
immunospecifically bind CD40 and (b) comprise one or more
substitutions or insertions in primary amino acid sequence
relative to native monoclonal antibody S2C6 as secreted by
the hybridoma deposited with the ATCC and assigned accession
number PTA-110. 1In a specific embodiment, the proteins are
not native monoclonal antibody $2C6 and do not comprise the
native heavy or light chain of said monoclonal antibody S2C6.

The invention further relates to purified proteins, .
which proteins (a) compete for binding to CD40 with ..
monoclonal antibody S2C6 as secreted by the hybridoma
deposited with the ATCC and assigned accession number PTA-
110, (b) increase the binding of CD40 ligand to CD40 by at
least 45%, and (c¢) comprise one or more substitutions or
ingertions in primary amino acid sequence relative to native
monoclonal antibody S2C6 as secreted by the hybridoma
deposited with the ATCC and assigned accession number PTA-

110, or are not monoclonal antibody 82C6 as secreted by the

30

35

hyvbridoma deposited with the ATCC and assigned accession
number PTA-110 and do not result from cleavage of $2C6 with
papain or pepsin. In a specific embodiment, the proteins are
not native monoclonal antibody S$2C6 and do not comprise the
native heavy or light chain of said meonoclecnal antibody $2C6.

The invention further relates to nucleic acids encoding
such molecules and proteins or which hybridize to a DNA

consisting of the nucleotide sequence enccoding such proteins;

-6 -
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recombinant cells comprising such molecules and proteins: and
metheds of producing such proteins.

In an embodiment, the isclated nucleic acid comprises a
nucleotide sequence encoding a protein comprising {(a) a heavy
chain variable domain of monoclonal antibody S2C6 as secreted
by the hybridoma deposited with the ATCC and assigned
accession number PTA-110, and (b) a human constant region.

In an embodiment, the isolated nucleic acid comprises a
nucleotide sequence encoding a protein comprising (a) a light
chain variable domain of monoclonal antibody 52C6 as secreted
by the hybridoma deposited with the ATCC and assigned
accession number PTA-110, and (b) a human constant region.

The invention further relates to recombinant cells
containing a recombinant nucleic acid vector comprising a
nucleotide sequence encoding a protein, which protein
competes for binding to CD40 with monoclonal antibody S2Cé as
secreted by the hybridoma deposited with the ATCC and
assigned accession number PTA-110, and which protein
increases the binding of CD40 ligand to CD40 by at least 45%.
The invention also provides methods of producing such
proteins comprising growing such cells such that the protein
is expressed by the cell, and recovering the expressed
protein. ,

The invention further relates to recombinant cells
containing a recombinant nucleic acid vector comprising SEQ
ID NO:1, SEQ 1D NO:6, SEQ ID NG:11, SEQ ID NO:12, SEQ ID
NO:13, SEQ ID NO:14, or SEQ ID NO:15 and methods of producing
proteins comprising growing such cells, such that a protein
encoded by the nucleotide sequence is expressed by the cell,
and recovering the expressed protein.

Pharmaceutical compositions containing the molecules and
antibodies of the invention, preferably in purified form, are
also provided. 1In particular embodiments, the invention
relates to pharmaceutical compositions comprising a molecule
comprising SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID
NQ:7, SEQ 1D NC:8, SEQ ID NO:9, or SEQ ID NO:10, which
molecule (i) immunospecifically binds CD40, (ii) increases

-7
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the binding of CD40 ligand to CD40, and (iii) comprises one
or more substitutions or insertions in primary aminc acid
seguence relative to native monoclonal antibody 52C6 as
secreted by the hybridoma deposited with the ATCC and
assigned accession number PTA-110; and a pharmaceutically
acceptable carrier. 1In a specific embodiment, the molecule
is not native monoclonal antibody $2C6 and does not comprise
the native heavy or light chain of said monoclonal antibody
52C6.

The invention further relates to pharmaceutical
compositions comprising a purified protein, which protein (i)
competes for binding to CD40 with mAb S2C6 as secreted by the
hybridoma deposited with the ATCC and assigned accession
number PTA-110, (ii) increases the binding of CD40 ligand to
CD40 by at least 45%, and (iii) comprises one or more
substitutions or insertions in primary aminc acid sequence
relative to native monoclonal antibody 52C6 as deposited with
the ATCC and assigned accession number PTA-110, or is not
monoclonal antibody S52C6 as secreted by the hybridoma
deposited with the ATCC and assigned accession number PTA-110
and does not result from cleavage of $52C6 with papain or
pepsin; and a pharmaceutically acceptable carrier. 1In a
specific embodiment, the protein is nct native moncclonal
antibody S2C6 and does not comprise the native heavy or light
chain of said monocleonal antibody.S52C€. ’

In specific embodiments, the pharmaceutical compositions
of the invention contain the molecules or antibodies of the
invention in an amount effective for the treatment or
prevention of cancer, or an amount effective for activating
or augmenting an immune response, or an amount such that the
immune response of the subject is activated or augmented.

In specific embodiments, the pharmaceutical compositions
of the invention further comprise CD40 ligand. In a specific
embodiment, the pharmaceutical composition comprises in an
amount effective for the treatment cor prevention of cancer or
an immune discrder, or for activating or augmenting an immune

response: (a) a molecule that immunospecifically binds CD40,

-8-
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which molecule increases the binding of CD40 ligand to CD40;
{b) CD40 ligand; and (c¢) a pharmaceutically acceptable
carrier. In this embodiment, for example, the molecule can
be native mAb S2C6 or native mAb 5C3 or an S2C6 derivative as
described herein.

The invention further relates to methods for the
treatment or prevention of cancer in a subject, for
activating or augmenting an immune response in a subject, or
for the treatment or prevention of an immune deficiency or
disorder in a subject comprising administering to the subject
a therapeutically effective amount of the molecules or
antibodies of the invention, e.g., an amount of a molecule
comprising SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID
NO:7, SEQ ID NO:8, SEQ ID NO:S, or SEQ ID NO:106, which
molecule (i) immunospecifically binds CD40, (ii) increases
the binding of CD40 ligand to CD40 by at least 45%, and
comprises cne or more substitutions or insertions in primary
amino acid seguence relative to native monoclonal antibody
8206 as secreted by the hybridoma depcsited with the ATCC and
assigned accession number PTA-110. In a specific embodiment,
the molecule is not native monoclonal antibody S2C6 and does
not comprise the native heavy or light chain of said
monoclonal antibody S2C6.

The invention further relates to methods for the
treatment or prevention of cancer in a subject, for
activating or augmenting an immune response in a subject, or
for the treatment or prevention of an immune deficiency or
disorder in a subject comprising administering to the subject
a purified protein, which protein (i) competes for binding to
CDh40 with monoclonal antibody S2C6 as secreted by the
hybridoma deposited with the ATCC and assigned accession
number PTA-110, (ii) increases the binding of CD40 ligand to
CD40 by at least 45%, and (iii) comprises one or more
substitutions or insertions in the primary amino acid
sequence relative to native monoclonal antibody 52C6 as

deposited with the ATCC and assigned accession number PTA-
110, or is not monoclonal antibody $2C6é as secreted by the

-9.




10

20

25

30

35

WO 00/75348 PCT/US00/15749

hybridoma deposited with the ATCC and assigned accession
number PTA-110 and does not result from cleavage cof 82Cé6 with
papain or pepsin. In a specific embodiment, the protein is
not native monoclonal antibody S2C6 and does not comprise the
native heavy or light chain cf said monoclonal antibody S2C6.

In specific embodiments, the methods of the invention
further comprise administering CD40 ligand to.the subject.

The invention further relates to a methed for the
treatment or prevention of cancer or an immune disorder in a
subject comprising administering to the subject, in an amount
effective for said treatment or prevention: (a} a molecule
that immunospecifically binds CD40, which mclecule increases
the binding of CD40 ligand to CD40; and (b) CD40 ligand, in
which the molecule can be native mAb S2C& or native mAb 5C3
cr any of the S2Cé derivatives described herein.

In & preferred embodiment, the subject is a human.

The invention further relates to a transgenic non-human
animal, plant, or an isolated cell containing one or more
transgenes encoding a protein, which protein competes for
binding to CD40 with monoclonal antibody S52C6 as secreted by
the hybridoma deposited with the ATCC and assigned accession
number PTA-110, and which protein increases the binding of
CD40 ligand to CD40 by at least 45%.

4, BRIEF DESCRIPTION OF THE FIGURES

Figure 1. Structure of the light chain variable region
of S2C6. The nucleotide {(SEQ ID NO:1) and amino acid (SEQ ID
NO:2) sequences of the light chain variable regicn ("V ")are
shown.

Figure 2. Structure of the heavy chain variable region
of $2C6. The nucleotide (SEQ ID NO:6) and amino acid (SEQ ID
NO:7) sequences of the heavy chain variable region ("V,") of
S2C6é are shown.

Figures 3A-3B. Structure of variable regions of S2C6.
(A} The amino acid seguence (SEQ ID NO:2) of S2C6 V, is shown.
(B) The amino acid sequence (SEQ ID NO:7) of $2C6 V, is shown.

Complementarity-determining regions ("CDR") are underlined.
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The sequences of the four framework regions, adjacent toc the
CDRs, are shown. The amino acid sequences of V, CDRs 1-3
corregspond to SEQ ID NOS:3-5, respectively. The amino acid
sequences of V, CDRs 1-3 correspond to SEQ ID NOS:8-10,
regpectively.

Figure 4. S2Ce6 mAb augments CD40-Ig binding to CD40L-
expressing Jurkat T cells. CD40-Ig (a soluble fusicn protein
of CD40 and human immunoglobulin) binding to surface CD40L
was done in the presence of increasing concentrations of
anti-CD40 monoclonal antibody (“mAb”). mAbs were pre-
incubated for 1 hour with CD40-1g followed by incubation for
1 hour with CD4(0L-expressing target cells. CD40-Ig binding
to target cells was detected by flow cytometry using a
fluorescein isothiocyanate (“FITC?)-lakeled anti-human Ig.
The extent of CD40/CD40L binding was then determined from log
mean flucrescent intensity (“MFI“). MFI minus background of
each population is shown.

Figure 5. S52C6 mAb augments binding of soluble CD40L to
B cell surface CD40. Ramos B cells, a human B cell lymphoma,
were incubated in the presence of increasing concentrations
of an anti-CD40 mhb: S2Ce6, G28-5, or M3 or an irrelevant
contrcl mAb, EXA2-1H8. The maAbs were pre-incubated for 1
hour with CD40-expressing target cells. Binding of the FITC-
labeled CD40L to B cells was then detected directly by flow
cytometry. The extent of CD40/CD40L binding was then
determined from log mean fluorescent intensity. MFI minus
background of each population is shown.

Figure 6. §2C6 enhances proliferative response of
primary human peripheral B cells in the presence of CD40L’
stimulator cells and an anti-Ccpd40 mdb. Peripheral B cells
(1x10%/well) were combined with increasing numbers of non-
prcliferative CD40L" Jurkat T stimulator cells and 30 ng/ml of
an anti-CD4C mADb: 52Ce6, G28-5, or M3 or the controi mAb,
EXA2-1H8. B cell proliferation was measured by °H-TdR
incorporaticn at 72 h following addition of stimulus.

Figure 7. Comparative proliferative response of primary
human peripheral B cells to an anti-CD40 mAb in the presence
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or absence of CD40L. Peripheral B cells were combined with
non-proliferative CD40L" stimulator cells at a fixed ratio of
4:1 and increasing concentrations of an anti-CD40 mAb: S2C6
G28-5 or the control antibody, EXA2-1H. B cell
prcliferation was measured by °H-TdR incorporation at 72 h
following addition of stimulus.

Figures 8A-8C. Anti-tumor activity of mAb S2C6 in vivo.
Anti-tumor activity of $2C6 against (A) Ramos human B cell
non-Hodgkin‘s lymphoma, (B) HS Sultan multiple myeloma, or
(C) IM-¢ multiple myeloma was assessed. SCID mice (5/group)
were pretreated or not with anti-asialeo-GM1 to inhibit
natural killer ("NK") activity and treated with mAb on day 1
or day 5 following injection of 1x10°-2x10° tumor cells.
$o0lid lines indicate the number of surviving mice cver time.

Figure 9. BD1-52C6 sFv specifically binds to
immebilized CD40-Ig in ELISA. BD1-852C6 sFv (single-chain
anti-CD40 immunotoxin consisting of bryedin 1 (BD1l) fused to
the variable region of monoclonal antibody S2C&) was
expressed in E. colil as inclusion bodies, denatured and
refolded. The refclded protein was then isolated using Blue
Sepharose followed by affinity chromatography over
immobilized CD40-Ig. The purified protein was then tested
for binding to immobilized CD40-Ig in ELISA. Microtiter
plates were coated with CD40-Ig at 0.5 pg/ml followed by the
addition of dilutions of purified BD1-82C6 sPFv in the ’
presence of 25 pg/ml S52C6 mAb (A), 25 pg/ml contreol antibody
BR96 (@), or no excess antibody (). Binding of BD1-52C& sFv
to the immobilized receptor was detected by the addition of
BDl-specific rabbit antiserum followed by the addition of
horseradish peroxidase conjugéted goat anti-rabbit Ig. The
binding of BD1-82C6é gFv to CD40-Ig was completely inhibited
by the addition of excess S2C6 mAb but not by the addition of
the control mAb.

5. DETAILED DESCRIPTICN OF THE INVENTION
The present invention relates to proteins encoded by and
nucleotide sequences of 82C6 genes. The invention further
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relates to fragments and other derivatives and analogs of
such $2C6 proteins and nucleic acids. In various specific
embodiments, the molecules (e.g., antibodies) of the
invention comprise all or a portion of mAb $2C6 (the light
chain and/or heavy chain, or light chain CDR 1 (SEQ ID NO:3)
and/or 2 (SEQ ID NO:4), and/or heavy chain CDR 1 (SEQ ID
NO:8), 2 (SEQ ID N©:9), and/or 3 (SEQ ID NO:10), or light
chain CDR3 (S8EQ ID NO:5) in combination with any of the other
CDRs and/or one or more of the four heavy chain and four
light chain framework regions, provided that such molecules
are not native mAb S2C6 as deposited with the ATCC and
assigned accession number PTA-110 or the heavy or light chain
thereof. Such molecules may differ from S2C6 in sequence
and/or in post-translational modification {(glycosylation,
amidation, peptide bonding or cross-linking to a non-82C6
sequence, etc.). In various specific embodiments, a molecule
of the invention immunospecifically binds Cb40 (or when
multimerized immunospecifically binds CD40), competes with
native $2C6 for binding to CD40, and/or increases the binding
of CD40 ligand to CD40 by at least 45%, 50%, 60% or 65%.
Nucleic acids encoding such molecules, e.g., S2C6 fragments
cr derivatives, are also within the scope of the inventicn,
as well as nucleic acids encoding native mAb 52C6.
Production of the foregoing proteins, e.g., by recombinant
methods, is provided.

The invention also relates to S2C6 proteins and
derivatives including but net limited to fusion/chimeric

-

proteins which are functicnally active, iI.e., which are
capable of displaying one or more known functional activities
associated with a full-length S2C6é mAb. Such functional
activities include but are not limited to ability to bind
CD40, delivery of a stimulatory signal to the (P40 signaling
pathway (e.g., so as to cause B cell preiiferation),
potentiation of the interaction of CD40L with CD40; ability
to inhibit tumor growth; and ability to induce an immune
response. '

Antibodies toc CD40 comprising S2C6, its derivatives and
analogs including but not limited to humanized antibodies;
single chain antibodies; bispecific antibodies; and
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antibodies conjugated to chemotherapeutic agents or
biological response modifiers, are additionally provided.

The invention further relates to methods of treating or
preventing cancer, inflammatory diseases and disorders of the
immune system comprising administering a composition of the
invention alone or in combination with CD40L.

The invention is illustrated by way of examples set
forth in Sections 6-9% below which disclose, inter alia, the
cloning and characterization of S2C6 genes; the potentiation
of the CD40/CD40L interaction; inhibition of tumor growth;
and binding of a single-chain anti-CD40 immunotoxin to CD40-
I1g.

For clarity of disclosure, and not by way of limitation,
the detailed description of the invention is divided into the

subsections which follow.

5.1 ISOLATION QF S2C6 GENES
The invention relates to the nucleotide sequences of

S2C6é nucleic acvids. In specific embodiments, S2Cé nucleic
acids comprise the c¢DNA sequences of SEQ ID NOS:1 and 6, or
nucleic acids enceoding an 82C6 protein (e.g., a protein
having the sequence of SEQ ID NOS:2 and 7). The invention
provides purified nucleic acids consisting of at least 8
nuclectides (i.e., a hybridizable portion) of an S2C6 gene
sequence; in other embodiments, the nucleic acids consist of
at least 25 (contiguous) nucleotides, 30 nuclectides, 200, or
200 nucleotides of an $2C6 sequence, or a full-length S2C6
variable region coding sequence. In the same or other
embodiments, the nucleic acids are smaller than 50, 75, 100,
or 200 or 5000 nucleotides in length. Nucleic acids c¢an be
single or double stranded. The invention also relates to
nucleic acids hybridizable to or complementary to the
foregoing sequences or their reverse complements, and in
particular, such nucleic acids that encode proteins that bind
to CD40, compete with S§2Cé for binding to CD4C0, and/or
increase the binding of CD40 ligand to CD40 by at least 45%,
50%, 60%, or 65%. in specific aspects, nucleic acids are
provided which comprise a sequence complementary to at least
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10, 25, 50, 100, or 200 nucleotides or the entire coding
region of an S52Cé6 variable region gene.

Nucleic acids encoding derivatives and analogs of 52C6
proteins are additionally provided. As is readily apparent,
as used herein, a "nucieic acid encoding a fragment or
portion of an 82C6 protein" shall be construed as referring
to a nucleic acid encoding only the recited fragment or
portion of the S52C6 protein and not the other contiguous
portions of the S52Cé protein as a continuous sedquence.

5.2 CLONING PROCEDURES

Specific embodiments for the cloning of an S2Cé gene
follow. 1In a specific embodiment, total RNA is isolated from
a mAb S52C6-producing hybridema and polymerase chain reaction
ig used to amplify desired variable regicn sequences, using
primers based on the seguences disclosed herein. For an
illustrative example, see Section 6, infra. By way of
another example, mRNA is isclated from a mAb S2C6é-producing
hybridoma, cDNA is made and ligated into an expression vector
{e.g., a bacteriophage derivative) such that it is capable of
being expressed by the host cell into which it is then
introduced. Various screening assays can then be used to
select for the expressed product. In one embodiment,
selection is on the basis of hybridization to a labeled probe
representing a portion of an S2C6 gene or its RNA or a.
fragment thereof (Benton and Davis, 1977, Science 196:180;
Grunstein and Hogness, 1975, Proc. Natl. Acad. Sci. U.S.A.
72:3961). Those DNA fragments with substantial homology to
the probe will hybridize. It is also possible to identify
the appropriate fragment by restriction enzyme digestion(s)
and comparison of fragment sizes with those expected
according to a known restriction map if such is available.
Further selection can be carried cut on the basis of the
properties of the gene.

Alternatively, the presence of the desired gene may be
detected by assays based on the physical, chemical, or
immunological properties of its expressed product . For

example, cDNA clones, or DNA clones which hybrid-select the
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proper mRNAs, can be selected and expressed to produce a
protein that has, e.g., similar or identical electrophoretic
migration, isoelectric focusing behavior, proteolytic
digestion maps, or functional activity, as known for an S2Cé
protein. For example, ability to bind CD40 can be detected
in an ELISA (enzyme-linked immunosorbent assay) -type
procedure., )

An S2C6 gene can also be identified by mENA selection
using nucleic acid hybridization followed by in vitro
transliation. In this procedure, fragments are used to
isolate complementary mRNAs by hybridization. Functional
assays {e.g., binding to CD40, etc.) of the in vitro
translation products of the isolated products of the isclated
mRNAs identifies the mRNA and, therefore, the complementary
DNA fragments that contain the desired sequences.

In another embodiment, the S2C6 ¢DNA can be chemically
synthesized from the seguence disclosed herein. Cther
methods of isolating S52C6 genes known to the skilled artisan
can be employed.

The identified and isolated S2C6 gene/cDNA can then be
inserted into an appropriate cloning vector. A large number
of vector-host systems known in the art may be used.

Possible vectors include, but are not limited to, plasmids or
modified viruses, but the vector system must be compatible
with the host cell used. Such vectors include, but are not
limited to, bacteriophages such as lambda derivatives, or
plasmids such as PBR322 or pUC plasmid derivatives or the
Bluescript vector (Stratagene). The insertion into a ¢lening
vector can, for example, be accomplished by ligating the DNA
fragment into a cloning vector which has complementary
cohesive termini. EHowever, if the complementary restriction
sites used to fragment the DNA are not present in the cloning
vector, the ends of the DNA molecules may be enzymatically
modified. Alternatively, any site desired may be precduced by
ligating nucleotide sequences (linkers) onto the DNA termini;
these ligated linkers may comprise specific chemically
synthesized oligonucleotides encoding restricticen
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endonuclease recognition sequences. In an alternative
method, the cleaved vector and an S52C6 gene may be modified
by homopcolymeric tailing, or by PCR with primers centaining
the appropriate sequences. Recombinant molecules can be
introduced into host cells via transformation, transfection,
infection, electroporation, etc., sco that many copies of the
gene sedguence are generated.

In an alternative method, the desired gene may be
identified and isolated after insertion into a suitable
cloning vector in a "shot gun" approach., Enrichment for the
desired gene, for example, by gize fractionization, can be
done before insertion into the cloning vector.

In specific embodiments, transformation of host cells
with recombinant DNA molecules that incorporate an isolated
S2C6 gene, cDNA, or synthesized DNA sequence enables
generation of multiple copies of the gene. Thus, the gene
may be obtained in large quantities by growing transformants,
isolating the recombinant DNA mclecules from the
transformants and, when necessary, retrieving the inserted
gene from the isolated recombinant DNA.

The 5206 sequences provided by the instant invention
include those nucleotide sequences encoding substantially the
same amino acid sequences as found in native 52C6 variable
regions, and those encoded amine acid seguences with
functionally equivalent amino acids, as well as those i
encoding other S2C6 derivatives or analogs, as described

below for s2C6 derivatives and analcgs.

5.3 EXPRESSION OF 52C6 GENES

The nucleotide sequence coding for an S2C6 protein or a
functionally active analog or fragment oxr other derivative
thereof (see Section 5.6), can be inserted into an
appropriate expression vector, i.e., a vector which contains
the necessary elements for the transcription and translation
of the inserted protein-coding sequence. The necessary
transcriptional and translational signals can alsc be
supplied by the native S2C6 gene and/or its flanking regions.
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A variety of host-vector systems may be utilized to express
the protein-coding sequence. These include but are not
limited to mammalian cell systems infected with virus (e.g.,
vaccinia virus, adenovirus, etc.); insect cell systems
infected with virus (e.g., baculovirus); micrcorganisms such
as yeast ccntaining yeast vectors, or bacteria transformed
with bacteriophage, DNA, plasmid DNA, or cosmid DNA;
transgenic plants or transgenic non-human animals. The
expression elements of vectors vary in their strengths and
specificities. Depending on the host-vector system utilized,
any one of a number of suitable transcripticn and translation
clements may be used.

Any of the methods previcusly described for the
insertion cof DNA fragments into a vector may be used to
COnstruct expression vectors containing a chimeric gene
consisting of appropriate transcriptional/translarional
control signals and the protein coding seguences. These
methods may include in vitro recombinant DNA and synthetic
techniques and in vive recombinants (genetic recombhination).
Expression of a nucleic acid sequence encoding an S2Cé
protein or peptide fragment may be regulated by a second
nucleic acid sequence so that the £2C6 protein or peptide is
expressed in a host transformed with the recombinant DNA
molecule. For example, expression of an S2C& protein may be
controlled by any promoter/enhancer element known in the art.
Promoters that are not native $2C6 gene promcters which may
be used to control S$2C6é gene expression include, but are not
limited to, the SV40 early promoter region (Benoist and
Chambon, 1981, Nature 290:304-310), the promoter contained in
the 3' lonyg terminal repeat of Rous sarcoma virus (Yamamoto
et al., 1980, Cell 22:787-797), the herpes thymidine kinase
promoter {(Wagner et al., 1981, Proc. Natl. Acad. Sci. U.S.A.
78:1441-1445), the regulatory sequences of the
metallothionein gene (Brinster et al., 1982, Nature 296:39-
42); prokaryotic expression vectors such as the f-lactamase
promoter (Villa-Kamaroff et al., 1978, Proc. Natl. Acad. Sci.
U.S.A., 75:3727-37321), or the lac promoter (DeBoer et al.,
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1983, Proc. Natl. Acad. Sci. U.S.A. 80:21-28); see also
"Useful proteins from recombinant bacteria" in Scientific
American, 13980, 242:74-94; plant expression vectors
comprising the nopaline synthetase promoter region (Herrera-
Estrella et al., Nature 303:209-213) or the cauliflower
mosaic virus 355 RNA promoter (Gardner et al., 1981, Nucl.
Acids Res. 9:2871), and the promoter of the photosynthetic
enzyme ribulose biphosphate carboxylase (Herrera-Estrella et
al., 1984, Nature 310:115-120}; promoter elements from yeast
or other fungi such as the Gal 4 promoter, the ADC (alcohol
dehydrogenase} promoter, PGK (phosphoglycerol kinase)
promoter,.alkaline rhosphatase promoter, and the following
animal transcriptional control regions, which .exhibit tigsue
specificity and have been utilized in transgenic animals:
elastase I gene control region which is active in pancreatic
acinar cells (Swift et al., 1984, Cell 38:639-646; Ornitz et
al., 1986, Cold Spring Harbor Symp. Quant. Biol. 50:399-409;
MacDonald, 1987, Hepatology 7:425-515); a gene control region
which is active in pancreatic beta cells (Hanahan, 1985,
Nature 315:115-122;, an immunoglobulin gene control region
which is active in lymphoid cells {Grosschedl et al., 1984,
Cell 38:647-658; Adames et al., 1985, Nature 318:533-538;
Alexander et al., 1987, Mol. Cell. Biol. 7:1436-1444), mouse
mammary tumor virus contrcl region which is active in
testicular, breast, lymphoid and mast cells (Leder et al.,
1986, Cell 45:485-495), albumin gene contrel region which is
active in liver (Pinkert et al., 1987, Genes and Devel.
1:268-276), alpha-fetoprotein gene control region which is
active in liver (Krumlauf et al., 1985, Mol. Cell. Biol.
5:1639~1648; Hammer et al., 1987, Science 235:53-58; alpha 1-
antitrypsin gene control region which is active in the liver
(Kelsey et al., 1987, Genes and Devel. 1:161-171), beta-
globin gene control regicon which is active in myeloid cells
{Mogram et al., 1985, Nature 315:338-340; Kollias et al.,
1986, Cell 46:59-94; myelin basi¢c protein gene control region
which is active in oligodendrocyte cells in the brain
(Readhead et al., 1987, Cell 48:703-712); mycsin light chain-
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2 gene contrel region which 1s active in skeletal muscle
{Sani, 1985, Nature 314:283-286), and gonadotropic releasing
hormone gene control region which is active in the
hypothalamus (Mason et al., 1986, Science 234:1372-1378).

In a specific embodiment, a vector is used that
comprises a promoter operably linked to an S$2C6 gene nucleic
acid, one or more origins of replication, and, optionally,
one or more gelectable markers (e.g., an antibiotic
resistance gene).

Expression vectors containing S2C6 gene inserts can be
identified by three general approaches: (a) nucleic acid
hybridization; (b) presence or absence of "marker" gene
functions; and (¢} expression of inserted sequences. In the
first approach, the presence of an $52C6 gene inserted in an
expression vector can be detected by nucleic acid
hybridization using probes comprising sequences that are
homologous to an inserted S2C6 gene. In the second approach,
the recombinant vector/host system can be identified and
selected based upon the presence or absence of certain
"marker" gene functions (e.g., thymidine kinase activity,
resistance to antibiotics, transformation phenotype,
occlusion body formation in baculovirus, etc.) caused by the
insertion of an S2Cé gene in the vector. For example, if the
5206 gene is inserted within the marker gene sequence of the
vector, recombinants containing the S2C6 insert can be i
identified by the absence of the marker gene function. 1In
the third approach, recombinant expression vectors can be
identified by assaying the $2Cé preoduct expressed by the
recombinant. Such assays can be based, for example, on the
physical ox functional properties of the $2C6 protein in in
vitro assay systems, e.g., potentiation of CD40L binding with
CD40; stimulation of p;oliferation of normal B cells;

inhibition of tumoy growth.
Once a particular recombinant DNA molecule is identified

and isolated, several methods known in the art may be used to
propagate it. Once a suitable host system and growth
conditions are establighed, recombinant expression vecrors

-20-



10

15

20

25

30

35

WO 00775348 ' PCT/US00/15749

can be propagated and prepared in guantity. As previcusly
explained, the expression vectors which can be used include,
but are not limited to, the following vectors or their
derivatives: human or animal viruses such as vaceinia virus
or adenovirus; insect viruses such as baculovirus; yeast
vectors; bacteriophage vectors (e.g., lambda phage), and
plasmid and cosmid DNA vectors, to name but a few.

In addition, & host cell strain may be chosen which
modulates the expression of the inserted sequences, or
modifies and processes the gene product in the specific
fashion desired. Expression from certain promoters can be
elevated in the presence ¢f certain inducers; thus,
expression of the genetically engineered S$2C6 protein may be
controlied. Furthermore, different host cells have
characteristic and specific mechanisms for the translaticonal
and post-translational processing and modification (e.g.,
glycosylation, phosphorylation of proteins. Appropriate cell
lines or host systems can be chosen to ensure the desired
modification and processing of the foreign protein expressed.
For example, expression in a bacterial system can be used to
produce a non-glycosylated core protein product. Expression
in yeast will produce a glycosylated product. Expression in
mammalian cells can be used to ensure 'native" glycosylation
of a heterologous protein. Furthermore, different
vector/host expression systems may effect processing
reactions to different extents.

In specific embodiments, the S2Cé6-related protein that
is expressed is an antibody or fragment or derivative
thereof. The recombinant antibody may contain a recombinant
light chain variable domain, a recombinant heavy chain
variable domain, or both. In a specific embodiment, both
light and heavy chains or derivatives thereof are

recombinantly expressed by a cell (see e.g., U.S. Patent No.
4,816,397 dated March 28, 1989 by Boss et al.) A variety of
host -vector systems may be utilized to express the protein-
coding seguence. These include but are not limited to
mammalian cell systems infected with virus (e.g., vaccinia
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virus, adenovirus, etc.); insect cell systems infected with
virus {(e.g., baculovirus); microorganisms such as yeast
containing yeast vectors, or bacteria transformed with
bacteriophage, DNA, plasmid DNA, or cosmid DNA; transgenic

plants or transgenic non-human animals.

5.4 JDENTIFICATION AND PURIFICATION OF GENE PRODUCTS

In particular agspects, the invention provides aminc acid
sequences of S2C6 proteins and fragments and derivatives
thereof which comprise a complementarity-determining region
{CDR) or which are otherwise functionally active, as well as
nucleic acid sequences encoding the foregoing. “Functionally
active® S2C6 material as used herein refers to that material
displaying one or more functional activities associated with
a full-length {(native) S2C6 protein, e.g., binding to CD40;
stimulation of proliferation of normal B cells; inhibition of
tumor growth; increase the binding of CD40 ligand to CD40 by
at least 45%.

In specific embodiments, the invention provides
fragments of an §2C6 protein consisting of at least 6 amino
acids, 10 amino acids, 20 amino acids, 50 amino acids, 75
amino acids or of at least 100 amino acids and nucleic acids
encoding the foregoing.

Once a recombinant which expresses the S2C6 gene
gequence is identified, the gene product can be analyzed.
This is achieved by assays based on the physical or -
functional properties of the product, including radioactive
labeling of the product followed by analysis by gel
electrophoresis, immunoassay; stimulation of proliferaticn of
normal B cells; CD40 binding assays, promotion of the binding
of CD40 ligand to €CD40, inhibition of tumor growth, etc.

Once the 82C6 protein is identified, it may be isolated
and purified by standard methods including chromatography
{(e.g., ion exchange, affinity, and sizing column
chromatography), centrifugation, differential sclubility, or
by any other standard technique for the purification of
proteins. The functional properties may be evaluated using

any suitable assay (see Section 5.7).
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Alternatively, the S2C6 protein or derivative thereof
can be synthesized by standard chemical methods known in the
art based on the sequence disclosed herein (e.g., see
Hunkapiller et al., 1984, Nature 310:105-111).

In a specific embodiment of the present invention, such
52Cé proteins, whether produced by recombinant DNA techniques
or by chemical synthetic methods or by purification of native
proteine, include but are not limited tc those containing, as
a primary amino acid sequence, all or part of the amino acid
sequence substantially as depicted in Figures 3A-3B
(SEQ ID NOS:2 and 7), as well as fragments and other
derivatives, and analogs thereof, including proteins
homeologous thereto.

5.5 ESTRUCTURE OF S2C6 GENES AND PROTEINS
The structure of S2C6 genes and proteins of the

invention can be analyzed by various methods known in the
art. BSome examples of such methods are described below.

5.5.1 GENETIC ANALYSIS

The cloned DNA or cDNA corresponding to an 82C6 gene can
be analyzed by methods including but not limited tc Southern
hybridization (Southern, 1975, J. Mol. Biol. 98:503-517),
Northern hybridization (szee e.g., Freeman et al., 1983, Proc.
Natl. Acad. Sci. U.S.A. 80:4094-4098), restriction
endonuclease mapping {(Maniatis, 1982, Molecular Cloning., A
Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, New York), and DNA seguence analysis.
Accordingly, this invention provides nucleic acid probes
recognizing an S2C6é gene. For example, polymerase chain
reaction (PCR; U.S. Patent Nos. 4,683,202, 4,683,195 and
4,889,818; Gyllenstein et al., 1988, Proc. Natl. Acad. Sci.
U.S.A, 85:7652-7656; Ochman et al., 1988, Genetics 120:621-
623; Loh et al., 1889, Science 243:217-220) followed by
Southern hybridization with an $2C6 gene-specific probe can
allow the detection of an S2Cé gene in DNA or cDNA from a
cell (e.g., hybridoma). Methods of amplification other than
PCR are commonly known and can also be employed. The
stringency of the hybridization conditions for both Southern
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and Northern hybridization can be manipulzated to ensure
detection of nucleic acids with the desired degree of
relatedness to the specific S2Cé gene probe used.
Modifications of these methods and other methcds commonly
knownt in the art can be used.

Restriction endonuclease mapping can be used to roughly
determine the genetic structure of an S2C6 gene. Restriction
maps derived by restriction endonuclease cleavage can be
confirmed by DNA sequence analysis.

DNA sequence analysis can be performed by any techniques
known in the art, including but not limited teo the method of
Maxam and Gilbert (198¢, Meth. Enzymol. 65:499-560), the
Sanger dideoxy method {(Sanger et al., 1977, Proc. Natl. Acad.
Sci. U.S.A. 74:5463}, the use of T7 DNA polymerase (Tabor and
Richardsen, U.S. Patent No. 4,795,698}, or use of an
automated DNA sequenator (e.g., Applied Biosystems, Foster
City, California).

5§.5.2 PROTEIN ANALYSIS
The aminc acid segquence of an S2C6 protein can be
derived by deduction from the DNA sequence, or alternatively,

by direct seguencing of the protein, e.g., with an automated
amino acid sequencer,

An S2C6 protein seguence can be further characterized by
a hydrophilicity analysis (Hopp and Woods, 1981, Proc. Natl.
Acad. Sci. U.S.A. 78:3824). A hydrophilicity profile can be
used to identify the hydrophobic and hydrophilic (pétentially
immunogenic) regions of the 82C6 protein and the
corresponding regions of the gene sequence which encode such
regions.

Secondary, structural analysis (Chou and Fasman, 1574,
Biochemistry 13:222) can also be done, to identify regions of
an S2C6 protein that assume specific secondary structures.

Manipulation, translation, and secondary structure
prediction, open reading frame prediction and plotting, as
well as determination of sequence homologies, can also be
accomplished using computer software programs available in

the art.
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5.6 mAb S2C6 ANTIBODY DERIVATIVES

Described herein are methods for the production of 52Cs
antibody derivatives capable of immunospecifically binding
CDh40.

Such antibodies include but are not limited to
monoclonal, humanized, chimeric, single chain, bispecific,
Fab fragments, F(ab'), fragments, fragments produced by a Fab
expression library, anti-idiotypic {(anti-Id} antibodies, and
epitope-binding fragments of any of the above. In one
embodiment, the S2C6 derivative comprises one or more
deletions, additicns and/or substitutions in primary amino

acid seguence relative to the primary amino acid seguence of

. 82C6. In another embodiment, the $52C6 derivative does not

result from cleavage of S2C6 with papain or pepsin. In yet
another embodiment, the S2Cé derivative comprises one or more
deletions, additions and/or substitutions in primary amino
acid sequence relative to the primary amino acid sequence of
S2C& and does not result from cleavage of 5206 with papain or
pepsin. Guidance for selection of suitable deletions,
additions and/or substitutions ig provided in this section
and in Section 5.7, infra.

For preparation cf additional monoclonal antibodies to
CD40, any technigue that provides for the production of
antibody molecules by continuous cell lines in culture may be
used. These include but are not limited to the hybridéma
technique of Kohler and Milstein, {1975, Nature 258, 495-497;
and U.S. Patent No. 4,376,110), the human B-cell hybridoma
technique (Kozbor et al., 1983, Immunology Tcday 4, 72; Cole
et al., 1983, Proc. Natl. Acad. Sci. USA 80, 2026-2030), and
the EBV-hybridoma technigue to produce human monoclonal
antibodies (Cole et al., 198%, Monoclonal Antibodies And
Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Such
antibodies or other anti-CD40 antibodies available in the art
may, e.g., be used as the basis from which to clone and thus
supply & complementary light chain if a $2C6 heavy chain is
to be recombinantly expressed (the two chains may be
recombinantly expressed in the same cell or combined in vitro
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after separate expression and purification}; alternatively, a
light chain from an antibody of any sgspecificity may be used.
Nucleic acids (e.g., a plasmid} encoding a S2C6 heavy chain
or encoding a molecule comprising a S2C6 heavy chain variable
domain can be transfected into a cell expressing an antibody
light chain or molecule comprising an antibody light chain,
for expression of a multimeric protein; the antibody light
chain can be recombinant or non-recombinant, and may or may
not have anti-CD40 specificity. Alternatively, S2C6 heavy
chains or molecules comprising the variable region thereof or
a CDR thereof can opticnally be expressed and used without
the presence of a complementary light chain or light chain
variable region. In various embodiments, the invention
provides a S52C6 heavy chain with CD40 binding affinity, or a
molecule consisting of or (alternatively) comprising one or
more copies of heavy chain CDR 8, 9, and/or 10, or a protein
(peptide or polypeptide) the segquence of which consists of,
or comprises, one or more copies of CDR 8, 9 or 10. In a
specific embodiment, such a protein cen be N or C-terminal
modified, e.g., by C-terminal amidation or N-terminal
acetylation.

In addition, techniques developed for the production of
“chimeric antibodies” (Morrison, et al., 1984, Proc. Natl.
aAcad. Sci., Bl, 6851-6855; Neuberger, et al., 1984, Nature
312, 604-608; Takeda, et al., 1985, Nature 314, 452-454) by
splicing the genes from a mouse antibody molecule of
appropriate antigen specificity together with genes from a
human antibody molecule of appropriate biological activity
can be used. A chimeric antibody is a molecule in which
different portions are derived from different animal species,

such as those having a variable region derived from a murine
mAb and a human immunoglobulin constant region. {See, e.qg.,
Cabilly et al., U.S. Patent No. 4,816,567; and Boss et al.,
U.8. Patent No. 5,816,397.) In a specific embodiment, the

chimeric antibody comprises a variable domain of monoclonal
antibody S2Cé secreted by the hybridoma as deposited with the
ATCC and assigned accession number PTA-110, and a human

.26 -



10

15

20

25

30

35

WO 00/75348 PCT/USOG/15749

constant region. In specific embodiments the variable domain
of the chimeric antibody comprises the S2C6 V_ (SEQ ID NO:2)
as depicted in Figure 3A and/or the S2C6 V, (SEQ ID NO:7) as
depicted in Figure 3B.

In addition, technigues have been developed for the
producticon of humanized antibodies. (See, e.g., Queen, U.S.
Patent No. 5,585,085 and Winter, U.S. Patent No. 5,225,539.)
An immunoglobulin light or heavy chain variable region
consists of a “framework” region interrupted by three
hypervariable regions, referred to as complementarity-
determining regions {CDRs). The extent of the framework
region and CDRs have been precisely defined (see, “Sequences
of Proteins of Immunclogical Interest”, Kabat, E. et al.,
U.S. Department of Health and Human Services (1983).
Briefly, humanized antibodies are antibody molecules from
non-human species having one or more CCRa from the non-human
gspecies and framework regions from a human immunoglobulin
molecule.

The invention encompasses an antibody or derivative
thereof comprising a heavy or light chain variable domain,
said variable domain comprising (a) a set of three
complementarity-determining regions (CDRs), in which said set
of CDRs are from monoclonal antibody S2Cé, and (b) a set of
four framework regions, in which said set of framework
regions differs from the set of framework regions in .
monoclonal antibody S2C6, and in which said antibody or
derivative thereof immunospecifically binds CD40.
preferably, the set of framework regions is from a human
monoclonal antibody, e.g., a human monoclonal antibody that
does not bind CD40.

In a specific embodiment, the invention encompasses an
antibody or derivative thereof comprising a light chain
variable domain, said variable domain comprising (a) a set of
three complemgntarity—determining regions (CDRs), in which
said set of CDRs comprises SEQ ID NO:3 or SEQ ID NO:4, and
(b) a set of four framework regions, in which said set of

framework regicns differs from the set of framework regions
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in the light chain of monoclonal antibody 82C5, and in which
said antibody or derivative thereof immunospecifically binds
CD40.

In a specific embodiment, the invention encompasses an
antibody or derivative thereof comprising a heavy chain
variable demain, said variable domain comprising (a) a set of
three complementarity-determining regions (CDRs), in which
sald set of CDRs comprises SEQ ID NO:8, SEQ ID NO:9, or SEQ
ID NO:10, and (b) a set of four framework regiong, in which
said set of framework regions differs from the set of
framework regiong in the heavy chain of monoclonal antibody
S2C6, and in which said antibody or derivative thereof
immunospecifically binds CD40.

Alternatively, techniques described for the production
of single chain antibodies (U.S. Patent 4,946,778; Bird,
1988, Science 242, 423-426; Huston, et al., 1988, Proc. Natl.
Acad. Sci., USA 85, 5879-5883; and Ward, et al., 1989, Nature
334, 544-546) can be adapted to produce single chain
antibodies using S2Cé sequences. Single chain antibodies are
formed by linking the heavy and light chain fragments of the
Fv region via an amino acid bridge, resulting in a single
chain polypeptide. In a specific embodiment, the single
chain antibody comprises the amino acid sequences as depicted
in Figure 3A and 3B (SEQ ID NOS:2 and 7, respectively).

In a specific embcdiment, the antibody to a CD40 i
polypeptide, peptide or other derivative, or analog thereof
comprising all or a portion of SEQ ID NO:1 or SEQ ID NO:6 is
a bispecific antibedy (see generally, e.g. Fanger and
Drakeman, 1995, Drug News and Perspectives 8: 133-137). Such
a bispecific antibody is genetically engineered to recognize
both {1) an epitope and (2) one cf a variety of “trigger"
molecules, e.g. Fc receptors on myeloid cells, and CD3 and
CD2 on T cells, that have been identified as being able to
cause a cytotoxic T-cell to destroy a particular target.

Such bispecific antibodies can be prepared either by chemical
conjugation, hybridoma, or recombinant molecular bioclogy

techniques known to the skilled artisan. 1In a specific
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embodiment, the bispecific antibody contains a molecule -
comprising the 82C6 heavy or light chain variable domain or a
CDR sequence thereof, which molecule has the structure of an
antibody heavy or light chain but which differs from the
native $2C6 heavy or light chain {(e.g., by having amino acid
substitution(s) in the framework region or a human constant
domain} .

Antibody fragments that retain the ability to recognize
CD40 may be generated by known techniques. For example, such
fragments include but are not limited to: The F{ab’),
fragments, which can be produced by pepsin digestion of the
antibody molecule and the F(ab') fragments, which can bhe
generated by reducing the disulfide bridges of the F(ab'},
fragments. Alternatively, Fab expression libraries may be
constructed {Huse, et al., 1%89, Science 246, 1275-1281) to
allow rapid and easy identification of monoclonal Fab

fragments with the desired specificity.

5.7 £2Ce PROTEINS, DERIVATIVES AND ANALOGS

In addition to those antibody molecules/variants
described in Section 5.6 above, the invention further relates
to S2C6 proteins, derivatives {(including but not limited to
fragments), analogs, and molecules of 52C6 proteins. Nucleic
acids encoding 52C6 protein derivatives and protein analogs
are also provided. In one ewmbodiment, the S2Cg proteinﬁ are
encoded by the nucleic¢ acids described in Section 5.1 above.
In particular aspects, the proteins, derivatives, or analogs
are encoded by the sequence of SEQ ID NO:1 or SEQ ID NO:&.

The production and use of derivatives and analogs
related to an S2C6 protein are within the scope cf the
present invention. In a specific embodiment, the derivative
or analog is functionally active, i.e., capable of exhibiting
one or more functional activities associated with a full-
length, 82C6 protein. As one example, such derivatives or
analogs which have the desired binding specificity can be
used in immunoassays, or therapeutically for inhikbition of
tumor growth, etc. A specific embodiment relates to an S2C6
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protein fragment that binds CD40 and potentiates binding of
CD40L to CD40. Derivatives or analogs of an S2Cé protein can
be tested for the desired activity by various immunoassays
known in the art, including but not limited to competitive
and non-competitive assay systems using technigques such as
radioimmuncassays, enzyme linked immunosorbent assay (ELISA}),
"sandwich" immuncassays, Western blots, immunofluorescence
assays, protein A assays, immunoelectrophoretic assays, etc.

In addition, assays known in the art can be used to
detect or measure the ability to inhibit c¢ell proliferation
{e.g., inhibition of tumor cell growth) or ability tao
stimulate cell proliferation (e.g., proliferation of B cells)
in vivo or in vitro. '

In particular, S2C6 derivatives can be made by altering
S52Cé gequences by substitutions, additions {(e.g., insertions)
or deletions that provide for functionally equivalent
molecules. Due to the degeneracy of nucleotide coding
sequences, other DNA sequences which encode substantially the
same amino acid sequence as an S2C6 gene may be used in the
practice of the present invention. These include but are not
limited to nucleotide seguences comprising all or porticns of
an 52C6 gene which is altered by the substitution of
different codons that encode a functionally equivalent amino
acid residue within the sequence, thus producing a silent
change. Likewise, the $2Cé derivatives of the invention
include, but are not limited to, those ccntaining, as a
primary amino acid sequence, all or part of the amino acid
sequence of an $2C6 protein including altered sequences in
which functionally equivalent amino acid residues are
substituted for residues within the sequence resulting in a
silent change. For example, one or more amino acid residues
within the sequence can be substituted by another amino acid
of & similar polarity which acts as a functional eguivalent,
resulting in a silent alteration. Substitutions for an amino
acid within the sequence may be selected from other members
of the class to which the amino acid belongs. For example,
the nonpolar (hydrophobic) aming acids include alanine,
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leucine, isoleucine, valine, proline, phenylalanine,
tryptophan and methionine. The polar neutral amino acids
include glycine, serine, threonine, cysteine, tyrosine,
asparagine, and glutamine. The positively charged (basic)
amino acids include arginine, lysine and histidine. The
negatively charged (acidic) aminec acids include aspartic acid
and glutamic acid. Such substitutions are generally
understood to be conservative substitutions,

In a specific embediment of the invention, proteins
consisting of or comprising & fragment of an S2C€ protein
consisting of at least 10 (continuous) amino acids of the
S2C6 protein is provided. In other embodiments, the fragment
consists of at least 20 or at least 50 awmino acids of the
S2C6 protein. In specific embodiments, such fragments are
not larger than 50, 75, 100, or 200 aminc acids. Derivatives
or analogs of S52C6é proteins include but are not limited to
those molecules comprising regions that are substantially
homologous to an 52C6 protein or fragment thereof (e.g.., in
various embodiments, at least 60% or 70% or 80% or 90% or 95%
identity over an amino acid segquence of identical size with
no insertions or deletions or when compared to an aligned
sequence in which the alignment is done by a computer
homology program known in the art) or whose encoding nucleic
acid is capable of hybridizing to a coding S206 gene
sequence, under high stringency, moderate stringency, or low
stringency conditions.

Specifically, by way of example computer programs for
determining homology may include but are not limited to
TBLASTN, BLASTP, FASTA, TEASTA, and CLUSTALW (Pearson and
Lipman, 1988, Proc. Natl. Acad. Sci. USA 85(8):2444-8;
Altschul et al., 19%0, J. Mol. Biol. 215(3):403-10; Thompson,
et al,, 1994, Nucleic Acids Res. 22(22):4673-80; Higgins, et
al., 1996, Methods Enzymol 266:383-402; Altschul, et al.,

1990, J. Mol. Biol. 215(3):403-10). Default parameters for
each of these computer programs are well known and can be
utilized.
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Specifically, Basic Local Alignment Search Tool (BLAST)
{(www.ncbi.nlm.nih.gov) (Altschul et al., 1%90, J. of Molec.
Biol., 21%:403-410, "“The BLAST Algorithm; Altschul et al.,
1997, Nuc. Acids Res. 25:3389-3402) is a heuristic search
algorithm tailored to searching for sequence similarity which
ascribeg significance using the statistical methods of Karlin
and Altschul 19%¢, Proc. Natl Acad. Sci. USA, 87:2264-68;
1993, Proc. Nat'l Acad. Sci. USA 90:5873-77. Five specific
BLAST programs perform the following tasks: 1) The BLASTP
program compares an amino acid guery sequence against a
protein sequence database; 2) The BLASTN program compares a
nucleotide guery sequence against a nuclectide seguence
database; 3) The BLASTX program compares the six-frame
conceptual translation products of a nucleotide query
seguence (both strands) against a protein sequence database;
4) The TBLASTN program compares a protein query sequence
against a nucleotide sequence database tranglated in all six
reading frames (both strands); 5) The TBLASTX program
compares the six-frame translations of a nucleotide query
sequence against the six-frame translations of a nucleotide
sequence database.

Smith-Waterman (database: European Bioinformatics
Institute wwwz.ebi.ac.uk/bic_sw/)} (Smith-Waterman, 1981, J.
of Molec. Biol., 147:195-197) is a mathematically rigorous
algorithm for sequence alignments.

FASTA (see Pearson et al., 1988, Proc. Nat’'l Acad. Sci.

USA, 85:2444-2448) is a heuristic approximation to the Smith-

Waterman algorithm. For a general discussion of the procedure
and benefits of the BLAST, Smith-Waterman and FASTA
algorithms see Nicholas et al., 1998, “A Tutorial on
Searching Sequence Databases and Seguence Scoring Methods”
{(www.psc.edu) and references cited therein.

The S52C6 derivatives and analegs of the invention can be
produced by various methods known in the art. The
manipulations which result in their producticn can occur at
the gene or protein level. For example, a cloned S2Cé6 gene
sequence can be modified by any of numercus strategies known

-32.



10

15

20

25

30

35

WO 00/75348 PCT/US00/15749

in the art (Sambrook et al.,-1989, Molecular Cloning, A
Laboratory Manual, 2d ed., Cold Spring Harbor Laboratory
Pressg, Cold Spring Harbor, New York). The sequence can be
cleaved at appropriate sites with restriction
endonuclease (s}, followed by further enzymatic modification
if desired, isolated, and ligated in vitre. 1In the
production of a modified gene encoding a derivative or analog
of the 82C& protein, care should be taken to ensure that the
modified gene remains within the same translational reading
frame as the native protein, uninterrupted by translational
stop signals, in the gene region where the desired 52C¢
protein activity is encoded.

Additionally, an 52C6 nucleic acid seguence can be
mutated in vitro or in vive, te create and/or destroy
translation, initiation, and/or termination sequences, or to
create variations in coding regicns and/or to form new
restriction endonuclease sites or destroy preexisting ones,
to facilitate further in vitro modification. Any technique
for mutagenesis known in the art can be used, including but
not limited to, chemical mutagenesis, in vitro site-directed
mutagenesis {(Hutchinson et al., 1978, J. Biol. Chem.
253:6551), PCR with primers containing a mutation, etc.

Manipulations of an S2Cé protein sequence may also be
made at the protein level. Included within the scope of the
invention are S2C6 protein fragments or other derivatives or
analegs which are differentially modifiecd during or after
translation, e.g., by glycosylation, acetylation,
phosphorylation, amidation, derivatization by known
protecting/blocking groups, proteclytic cleavage, linkage to —
an antibody molecule or other cellular ligand, etc. Any of
numerous chemical modifications may be carried ocut by known
techniques, including but not limited to specific chemical
cleavage by cyanogen bromide, trypsin, chymotrypsin, papain,
V8 protease, NaBH,, acetylation, formylation, oxidation,
reduction, metabolic synthesis in the presence of

tunicamycin, etc.
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In addition, analogs and derivatives of an S2Cé protein
can be chemically synthesized. For example, a peptide
corresponding to a portion of an S2Cé protein which comprises
the desired domain, or which mediates the desired activity in
vitro, can be synthesized by use of a peptide synthesizer.
Furthermore, if desired, nonclassical amino acids or chemical
amino acid analogs can be introduced as a substitution or
addition into the S52C6 sequence. Non-classical amino acids
include but are not limited to the D-iscmers of the common
amino acids, o-aminc isobutyric acid, 4-amincbutyric acid,
Abu, 2-amino butyric acid, y-Abu, e-Ahx, é-amino hexanoic
acid, Aib, 2-amino isobutyric acid, 3-amino propionic acid,
ornithine, norleucine, norvaline, hydroxyproline, sarcosine,
citrulline, cysteic acid, tbutvyiglycine, t-butylalanine,
phenyviglycine, cyclohexylalanine, 8-alanine, fluoro-amino
acids, designer amino acids such as P-methyl amino acids, Ca-
methyl amino acids, Nu-methyl amine acids, and amino acid
analogs in general. Furthermore, the amino acid can be D
(dextrorotary) or L {levorotary}.

In other specific embodiments, the $2C6é protein,
fragment, analog, or derivative may be expressed as a fusion,
or chimeric protein product {(comprising the protein,
fragment, analog, or derivative joined via a peptide bond to
a heteroclogous protein sequence of a different protein). The
heterologous protein seguence can comprise a biologicai
response modifier, including but not limited to interferon-a,
interferon vy, interleukin-2, interleukin-4, interleukin-é,
and tumor necrosis factor, or a functionally active portion
thereof. Alternatively, the heterologous protein sequence
can comprise enzymes such as f-lactamase or carboxylesterases
or toxins such as brycdin 1, Pseudomonas exotoxin A, or
gelonin, cr a functionally active portion thereof.
Additionally, the 52C6 protein can be chemically linked to
chemotherapeutic agents, including but nct limited to
alkylating agents (e.g. nitrogen mustards, nitrosoureas,
triazenes); antimetabolites (e.g. folic acid analogs,
pyrimidine analogs, purine analogs); natural products (e.q.
antibiotics, enzymes, biological response modifiers);
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miscellaneous agents (e.g. substituted urea, platinum
coordination complexes); and hormcnes and antagonists (e.g.
estrogens, androgens, antiandrogen, gonadotropin releasing
hormone analog); or functicnally active portion thereof (see,
e.g., Goodman and Gilman, The Pharmacological Basis of
Therapeutics, Ninth Edition, McGraw-Hill, pp. 1225-1287,
1996). Such a chimeric product can be made by ligating the
appropriate nucleic acid sequences encoding the desired amino
acid sequences to each other by methods known in the art, in
the proper coding frame, and expressing the chimeric product
by methods commonly known in the art. RAlternatively, such a
chimeric product may be made by protein synthetic techniques,
e.g., by use of a peptide synthesizer. In different
embodiments, the heterologous protein sequence can be
covalently bound to the S2C6-related sequences by other than
a peptide bond, e.g., by use of chemical crosslinking agents
well known in the art.

In a specific embodiment, an S2C6é protein derivative is
a chimeric or fusion protein comprising an S2C6 proctein or
fragment thereof (preferably consisting of at least a domain
or motif of the §2C¢ protein, or at least 10, S50 or 100 amino
acids of the S2Cé protein} joined at its amino- or carboxy-
terminus via a peptide bond to an amino acié sequence of a
different protein. In a specific embodiment, the different
pretein is a toxin, enzyme or biological response modifier.

In specific embodiments, the amino acid sequence of the
different protein is at least 6, 10, 20 or 30 conﬁinuous
amino acids of the different protein or a portion of the
different protein that is functionally active. In one
embodiment, such a chimeric protein is produced by
recombinant expression of a nucleic acid encoding the protein
{(comprising an S82C6-coding sequence joined in-frame to a
coding sequence for a different protein). Such a chimeric
product can be made by ligating the appropriate nucleic acid
sequences enceding the desired amino acid segquences to each
other by methods known in the art, in the proper coding
frame, and expressing the chimeric product by methods
commonly known in the art. Alternatively, such a chimeric
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product may be made by protein synthetic techniques, e.g., by
use of a peptide synthesizer. Chimeric genes comprising
portions of an S2C€ gene fused to any heteroclogous protein-
encoding sequences may be constructed. A specific embodiment
relates to a chimeric protein comprising a fragment of an
82C6 protein of at least 6 or 15 or 50 amino acids, or a
fragment that displays one or more functional activities of
the 52Cé protein {(e.g., comprising copies of one or more
CDRs}) .

In a specific embodiment, the S2Cé protein or derivative
thereof is chemically linked to a chemotherapeutic drug
including but not limited to doxorubicin, paclitaxel or
docetaxel. Such a 52Cé-drug conjugate can deliver the drug
to cells expressing CD40. One or more drug molecules can be
linked to the 82Cé protein or derivative. Linkages include
but are not limited to hydrazone, peptide or carbohydrate
linkages.

In another specific embodiment, the derivative is a
molecule comprising a region of homology with an £2Cé
protein. By way of example, in various embodiments, a first
protein region can be considered “homeclogous” to a second
protein region when the amino acid sequence cof the first
region is at least 30%, 40%, 50%, 60%, 70%, 75%, 80%, 90%, or
95% identical, when compared to any seguence in the second
region of an equal number of amino acids as the number
contained in the first region (without any insertions or
deletions) or when compared to an aligned sequence of the
second region that has been aligned by a computer homology

program known in the art. —

5.8 HYBRIDIZATION CONDITIONS

In a specific embodiment, a nucleic acid which is
hybridizable to an 82C6 nucleic acid (e.g., having a sequence
as set forth in SEQ ID NOS:1 or 6), or to its reverse
complement, or to a nucleic acid encoding an S2C6 derivative,
or to its reverge complement under conditions of low
stringency is provided. By way of example and not
limitation, procedures using such conditions of low
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stringency are as follows {see alsc Shilc and Weinberg, 1581,
Proc. Natl. Acad. Sci. U.S.A. 78, 6789-6792). Filters
containing DNA are pretreated for 6 h at 40°C in a solution
containing 35% formamide, 5X SSC, 50 mM Tris-HC) (pH 7.5),

5 mM EDTA, 0.1% PVP, 0.1% Ficoll, 1% BSA, and 500 ug/ml
denatured saimon sperm DNA. Hybridizations are carried out
in the same soclution with the following modifications: 0.02%
PVP, 0.02% Ficoll, 0.2% BSA, 100 pg/ml salmon sperm DNA, 10%
(wtc/vol) dextran sulfate, and 5-20 X 10° cpm *?P-labeled probe
is used. Filters are incubated in hybridization wmixture for
18-20 h at 40°C, and then washed for 1.5 h at 55°C in a
solution containing 2X SSC, 25 mM Tris-HCl (pH 7.4), 5 mM
EDTA, and 0.1% EDS. The wash solution is replaced with fresh
solution and incubated an additional 1.5 h at 60°C. Filters
are blotted dry and exposed for autoradiography. If
necessary, filters are washed for a third time at 65-68°C and
re-exposed to film. Other conditions of low stringency which
may be used are well known in the art {(e.g., as employed for
cross-species hybridizations).

In a specific embodiment, a nucleic acid which is
hybridizable to an £2C¢ nucleic acid (e.yg., having a sequence
as set forth in SEQ ID NOS:1 or 6}, or to its reverse
complement, or to a nucleic acid encoding an S2Cé derivative,
or to ite reverse complement under conditions of high
stringency is provided. By way of example and not
limitation, procedures using such conditions of high -
stringency are as follows. Prehyhridization of filters
containing DNA is carried out for 8 h to overnight at 65°C in
buffer composed of 6X S8C, 50 mM Tris-HCl (pH 7.5), 1 mM
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 ug/ml
denatured salmon sperm DNA. Filters are hybridized for 48 h
at 65°C in prehybridization mixture containing 100 ug/ml
denatured salmon sperm DNA and 5-20 X 10° cpm of *°P-labeled
probe. Washing of filters is done at 37°C for 1 h in a
solution containing 2X 8SC, 0.01% PVP, 0.01% Ficoll, and
0.01% BSA. This is followed by a wash in 0.1X SSC at 50°C for
45 min before autoradiography. Other conditions of high
stringency which may be used are well known in the azrt.
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In a specific embodiment, a nucleic acid which is
hybridizable to an 82C6 nucleic acid {e.g., having a sequence
as set forth in SEQ ID NOS:1 or 6), or to its reverse
complement, or to a nucleic acid encoding an $2C6 derivative,
or to its reverse complement under conditions of moderate
stringency is provided. Selection of appropriate conditions
for such stringencies is well known in the art (see e.g.,
Sambrook et al., 1989, Molecular Cloning, A Laboratory
Manual, 2d Ed., Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, New York; see also, Ausubel et al., eds., in
the Current Protocols in Molecular Biology series of
laboratory technique manuals, 1987-1997 Current Protocols,®
1994-1997 John Wiley and Sons, Inc.).

5.9 THERAPEUTIC USES

The invention provides for treatment or prevention of
various diseases or disorders by administration of a
therapeutic compound {termed herein "Therapeutic"). Such
Therapeutics include but are not limited to: 82C6é antibodies
and derivatives thereof (e.g., as described hereinabove); and
nucleic acids encoding such S2C6 antibodies and derivatives
{e.g., ag described hereinabove). "Treatment" as used herein
shall be deemed to include any clinically desirable or
beneficial effect on the disease or disorder, including but
not limited to alleviation of one or more symptoms, -
regression, slowing or cessation of progression, etc.

In specific embodiments of the invention, the
Therapeutic is administered alone or in combination with
CD40L for the treatment or prevention of malignancies
(including but not limited to carcinoma and hematologic
malignancies), inflammatory diseases, and disorders of the
immune system. The Therapeutic and CD40L can, but need not
be, contained within the same formulation, i.e,
administration of the Therapeutic and CD40 can be performed
separately but concurrently or during the same course of
treatment. In a specific embodiment, the malignant cells
express CD40. Alternatively, the cells of the malignancy

need not express CD40, since endothelial cells of the

.38 -




10

15

20

25

30

35

WO 00/75348 PCT/US00/15749

vasculature associated with a malignant tumor should express
CD40 and thus the Therapeutic of the invention should provide
treatment efficacy even for tumors that do not express CD40.
In a preferred embodiment, the Therapeutic potentiates the
binding of CD40L to CD40 by at least 45%, 50%, 60%, or 65%.

In specific embodiments, the Therapeutic is used to
increase the immune response of an immunosuppressed
individual, such as a person sﬁffering'from acquired
immunodeficiency syndrome, frem malignancy, or an infant or
elderly perscn.

In other embodiments of the invention, the Therapeutic
may be chemically modified so that cells that it binds to are
killed. Such cells include but are not limited to multiple
myeloma cells, lymphoma cells or carcinomas. Since all B-
cells express CD40, this apprecach can result in suppression
of the immune response. For example, a cytetoxic drug linked
to 82C6 sequences {e.g., a fusion protein) may be used in
vive to cause immunosuppression in order to cross
histocompatibility barriers in transplant patients;
alternatively, these modified ligands may be used to control
autoimmune diseases.

In other embodiments, the Therapeutic may be used to
promote the proliferation and/or differentiation «f CD40-
bearing cells that are not B cells, for example, lung
carcinoma cells, as a means of directly treating malignancy
or as an adjunct to chemotherapy. ’

Malignancies which may be treated or prevented using a
Therapeutic of the invention include but are not limited to
those in Table 1:

TABLE 1
MALIGNANCIES AND RELATED DISORDERS

Leukemia
acute leukemia

acute lymphocytic leukemia

acute myelocytic leukemia
myelcblastic
promyelocytic
myelomonocytic
monocytic
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erythroleukemia
chronic leukemia
chronic myelocytic (granulocytic)
chronic lymphocytic leukemia
Poclycythemia vera
Lymphoma
Hodgkin's disease
non-Hodgkin's disease
Multiple myeloma
Waldenstrom's macroglobulinemia
Heavy chain disease
Solid tumors
sarcomas and carcinomas
fibrosarcoma
myxosarcoma
liposarcoma
chondrosarcoina
osteogenic sarcoma
osteosarcoma
chordoma
angiosarcoma
endotheliosarcoma
lymphangiosarcoma
lymphangicendotheliosarcoma
synovioma
mesothelioma
Ewing's tumor
leiomyosarcoma
rhabdomyosarcoma
colon carcinoma
colorectal carcinoma
pancreatic cancer
breast cancer
ovarian cancer
prostate cancer
squamous cell carcinoma
basal cell carcinoma
adenocarcinoma
sweat gland carcinoma
sebaceous gland carcinoma
papillary carcinoma
papillary adenocarcinomas
cystadenocarcinoma
medullary carcinoma
bronchogenic carcinoma
renal cell carcinoma
hepatoma
bile duct carcinoma
choriocarcinoma
seminoma
embryonal carcinoma
Wilms* tumor
cervical cancer
uterine cancer
testicular tumor
lung carcinoma
small cell lung carcinoma
ncn small cell lung carcinoma
bladder carcinoma

.40 -
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epithelial carcinoma
glioma
astreocytoma
medulloblastoma
craniopharyngioma
ependymoma
pinealoma
5 hemangioblastoma
acoustic neuroma
oligodendroglioma
menangioma
melanoma
neuroblastoma
retinoblastoma
nascopharyngeal carcinoma
10 esophageal carcinoma

Inflammatory diseases and deficiencies or discrders of

the immune system which may be treated or prevented using a

15 Therapeutic of the invention include but are not limited to
those in Table 2:

20 TABLE 2

INFLAMMATORY DISEASES AND
IMMUNE SYSTEM DISORDERS

systemic lupus erythematosus (SLE)

Scleroderma (e.g., CRST syndrome)

inflammatory myositis .
Sjbgren’s syndrome (SS)

25 mixed connective tissue disease (e.g., MCID, Sharp’s
syndrome)
rheumatoid arthritis
multiple sclerosgis
inflammatory bowel disease (e.g., ulcerative colitis,
Crohn's disease)
acute respiratory distress syndrome
30 pulmonary inflammation
cstecoporosis
delayed type hypersensitivity
asthma
primary biliary cirrhosis (PBC)
idiopathic thrombocytopenic purpura {ITP)
35

5.9.1 EFFECTIVE DOSE
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Toxicity and therapeutic efficacy of such Therapeutics
can be determined by standard pharmaceutical procedures in
cell cultures or experimental animals, e.g., for determining
the LD,, {(the dose lethal to 50% of the population) and the
ED,, {the dose therapeutically effective in 50% of the
population). The dose ratio between toxic and therapeutic
effects is the therapeuti¢ index and it can be expressed as
the ratio LD,,/ED,,. Therapeutics that exhibit large
therapeutic indices are preferred. While Therapeutics that
exhibit toxic side effects may be used, care should be taken
to design a delivery system that targets such compounds to
the site of affected tissue in order to minimize potential
damage to uninfected cells and, thereby, reduce side effects.

The data obtained from the cell culture assays and
animal studies can be used in formulating a range of dosage
for use in humans. Exemplary doses include buf are not
limited to from 1 ng/kg to 100 mg/kg. The dosage of such
Therapeutics lies preferably within a range of circulating
concentrations that include the ED,, with little or no
toxicity. The dosage may vary within this range depending
upon the dosage form employed and the route of administration
utilized. For a Therapeutic, the therapeutically effective
dose may preferably 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
IC,, (i.e., the concentration of the test compound that
achieves a half-maximal inhibition of symptoms) as determined
in cell culture. Such information can be used to more
accurately determine useful doses in humans. Levels in plasma
may be measured, for example, by high performance ligquid

chromatography.

5.9.2 FO TICNS
Pharmaceutical compositions for use in accordance with
the present invention may be formulated in conventiocnal
manner using one or more physioclogically acceptable carriers

Oor excipients.
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Thus, the Therapeutics and their physioclogically
acceptable salts and solvates may be formulated for
administration by inhalation or insufflation (either through
the mouth or the nose) or oral, buccal, parenteral or rectal
administration.

For oral administration, the pharmaceutical compositions
may take the form of, for example, tablets or capsules
prepared by conventional means with pharmaceutically
acceptable excipients such as binding agents (e.g.,
pregelatinised maize starch, polyvinylpyrrolideone or
hydroxypropyl methylcellulose); fillers (e.g., lactose,
microcrystalline cellulose or calcium hydrogen phosphate)
lubricants {(e.g., magnesium stearate, talc or silica);
disintegrants (e.g., potato starch or sodium starch
glycolate) ; or wetting agents (e.g., sodium lauryl sulphate).
The tablets may be coated by methods well known in the art.
Liguid preparations for oral administration may take the form
of, for example, solutions, syrups or suspensions, or they
may be presented as a dry product for constitution with water
or other suitable vehicles before use. Such ligquid
preparations may be prepared by conventional means with
pharmaceutically acceptable additives such as suspending
agents (e.g., sorbitol syrup, cellulose derivatives or
hydrogenated edible fats); emulsifying agents (e.g., lecithin
or acacila); non-agqueous vehicles (e.g., almond oil,'oily
esters, ethyl alcochol or fractionated vegetable oils); and
preservatives (e.g., methyl or propyl-p-hydroxybenzoates or
sorbic acid). The preparations may also contain buffer salts,
flavoring, coloring and sweetening agents as appropriate.

Preparations for oral administration may be suitably
formulated to give controllied release of the active compound.

For buccal administration the compositions may take the
form of tablets or lozenges formulated in conventicnal
manner. '

For administraticn by inhalation, the Therapeutics for
use according to the present invention are conveniently

delivered in the form of an aerosecl spray presentation Erom

-43 -



WO 00/75348 PCTAISOD/15749

10

15

20

235

pressurized packs or a nebulizer, with the use of a suitable
propellant, e.g., dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane, carbon
dioxide or other suitable gas. In the case of a pressurized
aerosol the dosage unit may be determined by providing a
valve to deliver a metered amount. Capsules and cartridges
of, e.qg., gelatin for use in an inhaler or insufflator may be
formulated containing a powder mix of the compocund and a
suitable powder base such as lactose or starch.

The Therapeutics may be formulated for parenteral
administration by injection, e.g., by bolus injection or
continuous infusion. Formulations for injection may be
presented in unit dosage form, e.g., in ampoules or in multi-
dose containers, with or without an added preservative. The
compositions may take such forms as suspensions, solutions or
emulsions in oily or agueous vehicles, and may contain
formulatory agents such as suspending, stabilizing and/or
dispersing agents. Alternatively, the active ingredient may
be in powder form for constitution with a suitable wvehicle,
e.g., sterile pyrogen-free water, before use.

The Therapeutics may also be formulated in rectal
compositions such as suppositories or retention enewmas, e.g.,
containing conventional suppository bases such as cocoa
butter or other glycerides. -

In addition to the formulations described previously,

. the Therapeutics may also be formulated as a depot

30

35

preparation. Such long acting formulaticns may be
administered by implantaticn {for example subcutaneously or
intramuscularly) or by intramuscular injection. Thus, for
example, the Therapeutics may be formulated with suitable
polymeric or hydrophobic materials (for example as an
emulsion in an acceptable oil) or ion exchange resins, or as
sparingly soluble derivatives, for example, as a sparingly
soluble salc.

The compesitions may, if desired, be presented in a pack
or dispenser device that may contain one or more unit dosage
forms containing the active ingredient. The pack may for
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example comprise metal or plastic foil, such as a blister
pack. The pack or dispenser device may be accompanied by
instructions for administration preferably for administration
to a human.

In specific embodiments, the invention provides a
pharmaceutical composition comprising a therapeutically
effective amount of a Therapeutic in combination with CD40
ligand.

The invention is further described in the following
examples which are in no way intended to limit the scope of

the invention.

6. EXAMPLE: CLONING QF SC26 VARIABLE REGIONS

6.1 MATERIALS AND METHODS

The 82C6 light chain and heavy chain variable regions
were cleoned using metheds essentially as described in
Gilliland et al., 1996, Tigsue Antigens 47:1-20. Total RNA
was isclated from the S2C6 hybridoma. First strand
complementary DNA (cDNA) was prepared for the mouse kappa
light chain and heavy chain variable regions using reverse
transcriptase and anti-sense primers that annealed
approximately 100 base pairs downstream of the JC junction.
A poly-G tail was added to the ¢DNA strands using terminal
transferase and then double stranded DNA was synthesized
using the polymerase chain reaction (PCR). The PCR primers,
specific for the poly-G tail or a sequence approximately 50
bases inside the ¢DNA for the light chain or heavy chain,
were designed to include unique restriction sites. After
amplification, the PCR products were digested with EcoRI and
HindIII cloned into pUCl1l% that had been digested with the
same restriction enzymes. These reactions were ligated,
transformed into E. coli DHS5x, and the resulting clones were
screened by restriction analysis. Clones that were positive
by restriction digestion analysis were sequenced by DNA

sequencing on a Li-Cor fluorescence sequencer. The
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nucleotide (SEQ ID NO:1) and amine acid (SEQ ID NO:2)
sequences of the light chain variable region (V,) are shown in
Figure 1. The nucleotide (SEQ ID NO:6) and amino acid (SEQ
ID NO:7) sequences of the heavy chain variable region (V,) are
shown in Figure 2. Figures 3A-3B illustrate the amino acid
sequence of 52C6 V, and $2Cé V,; (Figure 34 and 3B,
respectively). The CDRs are underlined. The amino acid
sequences of V., CDRs 1-3 correspond to SEQ ID NOS:3-5,
respectively. The amino acid sequences of VvV, CDRs 1-3
correspond to SEQ ID NOS:8-10, respectively.

The resulting DNA sequences were then compared to the
light chain and heavy chain variable regions of other murine
antibodies of the same isotype and the reading frame and
corresponding amino acid sequences for the genes isclated
from S2C6é were determined. To confirm the amino acid
seguences, the light chain and heavy chain variable regions
of 52C6 mAb were subjected tc N-terminal amino acid analysis.

The amino acid sequences of S2C6 VL, 82Cé VH and the
CDRs of both the VL. and VH were submitted for BLASTP searches
on April 21, 1999 using both the NR database (All non-
redundant GenBank CDS translations+PDB+SwissProt+PIR+PRF} and
the Kabat database (Kabat’'s database of sequences of
immunological interest}. The seguences found using the NR
database can be retrieved using the Accession number at
http://www.ncbi.nlm.nih.gov. The sequences found u;ing the
Kabat database can be retrieved using the Accession number at
http://immuno.bme.nwu.edu/database_.html and SEQHUNT II. The

regults of these searches are shown below:

BLASTP SEARCHEHES TUSING NR DATABASE

S2C6 VI, (SEQ ID NO:2): a BLASTP search of the NR database
with S2C6 VL ag the query vyielded no hits with 100% identity
and 6 hits with 94% (106/112) identity. These 6 are shown

below:
pir||PT0359 IgG kappa chain V region (R4A.12) - mouse

{fragment)
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gif196660 (M59849) immunoglobulin kappa-chain VJ region
[Mus musculus]

gil196954 (M12183) kappa-chain V-region [Mus

musculus]>gi|2247 [Mus musculus]

pir||B34904 Ig kappa chain precursor V region {12-40 and
5-14)

emb | CAA80076| (Z22102) immunoglobulin variable regicn
[Mus musculus)

dbj | BAA22172| (AB006833) anti-pssudouridine monoclonal
antibody...

V1. CDR1 (SEQ ID NO:3}): a EBELASTP search with V. CDR1 as the
query yielded no hits with 100% identity and numerous hits
with 93% identity (15/16). The first 5 of these are shown
below:

dbj | BARO3480| (D14627) immunoglobulin gamma-3 kappa
chain [Mus musculus]

dbj |BAA22172| (AB006833) anti-pseudouridine monoclonal
antibedy. ..

gi|4101647 (AF005352) jimmunoglobulin V-region light
chain [Mus musculus])

gi|3377681 (AF078800) single chain anti-HIV-1 Rev
variable fragment...

gi]1870366 (U55625) anti-DNA immunoglobulin light chain

IgM [Mus musculus]

VL CDR2 (SEQ ID NO:4): a BLASTP search of the NR database
with VL CDR2 as the query yielded no hits.

VL CDR3 (SEQ ID NO:5): a BLASTP search of the NR database
with VL CDR3 asz the query yielded no hits.

S2C6 VH (SEQ ID NO:7}: a BLASTP search of the NR database
using 52C6 VH as a query yielded no hits with 100% identity
and numerous hits with up to 88% identity the first S of

which are shown below:
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gi}3561044 (AF083186) anti-HIV-1 p24 antibody D2 heavy
chain [(Mus musculus]

pdb|1A6T|B Chain B, Fab Fragment Of Mabl-Ia Monoclonal
Antibody

gi{2895955 (AF045895) IgGl heavy chain mABl-IA [Mus
musculus]

emb |CAAB80023| (Z22049) immunoglobulin variable region
[Mus musculus]

gi}194510 (M91695) immunoglobulin gamma-1 chain [Mus
musculus}

VH CDR1 (SEQ ID NO:8): a BLASTP search of the NR database
with VH CDR1 as the query yielded no hits.

VH CDR2Z (SEQ ID NO:9): a BLASTP search cf the NR database
with VH CDR2 as the guery yielded no hits with 100% identity,
1 hit with 94% identity (16/17) and numerous hits with less
than 9%4% identity. The 1 hit with 94% identity is shown:

gi}3561044 (AF083186) anti-HIV-1 p24 antibody D2 heavy
chain [Mus musculus]

VH CDR3 (SEQ ID NO:10): a BLASTP search of the NR database
with VH CDR3 as the guery vyielded no hits.

BLAST SEARCHES USING KABAT DATABASE

S2C6 VL (SEQ ID NO:2): a BLASTP search of the Kabat database
using 52C6 VL as the guery yielded no hits with 100% identity
and numerous hits with 89-91% identity to the query. The
first 5 are shown:
KADBID 005591, mouse IG KAPPA LIGHT CHAIN VARIABLE
REGION (5-~14...),
KADRBRIL 005594, mouse IG KAPPA LIGHT CHAIN VARIABLE
REGICN {10VA...),
KADBID 005553, mouse IG KAPPA LIGHT CHAIN VARIABLE
REGION (12-4...),
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KADBID 005603, mouse IG KAPPA LIGHT CHAIN VARIABLE
REGION (17s....),
KADBID 005588, mouse IG KAPPA LIGHT CHAIN VARIAELE
REGICN (TEPC...}.

VL CDR1 (SEQ ID NO:3}: a BLASTP search of the Kabat database
with VL CDR} as the query yielded no hits with 100% identity
and numerous hits with 93% identity {15/16). The first 5 are
shown below:
10 KADBID 005720, mouse IG KAPPA LIGHT CHAIN VARIABLE
REGION (BW24...),
KADBID 005614, mouse IG KAPPA LIGHT CHAIN VARIABLE
REGION (PME7...},
XADBID 005624, mouse IG KAPPA LIGHT CHAIN VARIABLE
REGICN (C5-7...13,

r KaDBID 005621, mouse IG KAPPA LIGHT CHAIN VARIABLE
REGION (40-6...),
KADBID 005640, mouse IG KAPPA LIGHT CHAIN VARIABLE
REGION {(40-9...}.
0
VL CDR2 (SEQ ID NO:4): a BLASTP search of the Kabhat database

with VL CDR2Z as the query yielded no hits,

VL CDR3 (SEQ ID NO:5): a BLASTP search of the Kabat database
with VL CDR3 as the query yielded 1 hit with 100% iaentity to
23 the gquery:
KADBID 005681, mouse IG KAPPA LIGHT CHAIN VARIABLE

REGION (NCl0...).

S2C6 VH (SEQ ID NO:7): a BLASTP search of the Kabat database
30 using S2C6 VH as the query yielded no hits with 100% identity
and numerous hits with 79-85% identity to the guery. The
first 5 of the hits are shown below:

KADBID 001498, mouse IG HEAVY CHAIN VARIABLE REGION

(HDEX24) ,
35 KADBID 001494, mouse IG HEAVY CHAIN VARIABLE REGION

{HDEXS) ,
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KADBID 001529, mouse IG HEAVY CHAIN VARIABLE REGION

(162.72'CL},
KADBID 001500, mouse IC HEAVY CHAIN VARIABLE RECION

(HDEX37) ,

5 KADBID 001597, mouse ICGC HEAVY CHAIN VARIABLE REGIOCN
{(BB128'CL),
VH CDR1 (SE¢Q ID NO:8): a BLASTP search of the Kabat database
with VH CDR1 as the guery yielded no hits '

10
VE CDR2 (SEQ ID NO:8): a BRIASTP search of the Kabat database

with VH CDR as the query yielded no hits with 100% identity
and 10 hits with 87-88% identity to the gquery. The first 5
are shown:
KADBID 001535, mouse I1IG HEAVY CHAIN VARIABLE REGION
({H1o"CL),
KADBID 001534, mouse IG HEAVY CHAIN VARTARLE REGION
(H81'CL),
KADBID (001533, mouse IG HEAVY CHAIN VARIABLE REGION
20 (H50 'CL} ,
KADEID 019741, wmouse IG HEAVY CHAIN VARIABLE REGION
{(Clone F‘CL),
KADBID 001529, mouse IG HEAVY CHAIN VARIABLE REGION
(163.72'CL),

15

2
> VH CDR3 (SEQ ID NO:10): BLASTP search of the Kabat database

with VH CDR3 as the guery yielded no hits.

7. EXAMPLE:BIQLOGIC ACTIVITY OF S2C6

30 7.1 MATERIALS AND METHODS

7.1.1 ANTI-CD40 ANTIBODY PREPARATION
The S2C6 hybridoma was cultured at 37°C in complete IMDM
{(Gibeco BRL, Grand Island, NY} containing 10% fetal bovine
gerum (FBS), 100 units/ml penicillin and 100 mg/ml

35 streptomycin. The culture was harvested by centrifugation

and the supernatant was collected by filtration using a 0.2
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micron filter. Subsequently the gupernatant was loaded onto
a GammaBind™ Sepharose column (Pierce}, washed with phosphate
buffered saline (PBS), and eluted with 0.1 M glycine pH 2.5.
Immediately upon elution, the antibody was neutralized with 1
M Tris pH 8.0, dialyzed intoc PBS, and filter sterilized. MAb
preparations were analyzed by size exclusion chromatography.
Only samples of greater than 99% monomeric protein were used

for the studies described herein.

7.1.2 HUMAN TUMOR XENOGRAFT MODELS

Ninety female C.B.-17 SCID mice were obtained (Taconic

Labs, Germantown, NY) at age 6 to 8 weeks and guarantined for
2 weeks. Control grcocups of mice were injected intravenously
(i.v.) with a human B cell tumor line: Ramos (non-Hodgkins

lymphoma) , HS Sultan (multiple myeloma} or IM-9
{1x105-2x10° cells).
divided into two groups; half were treated with 200 ul of a

{(multiple
myeloma} cells The remaining mice were

1:10 dilution of anti-asialo-GM1 (Wakc Chemicals, Richmond,
VA}) i.v., one day prior to the injection of tumor cells, to
remove host natural killer cells 1952,
22:241). Mice in the two groups were injected

i.v. with Ramos, HS Sultan or IM-9 cells {1x10°%°-2x10%°cells).

{(Murphy et al., Bur.

J. Immunol.

Mice in the test groups were then injected intraperitoneally
(i.p.) with 1 mg/kg of S2C6 IgG prepared as describéd in
Section 7.1.2 starting on day 1 or day 5 post tumor implant,
according to the following schedule and were monitored for

partial paralysis or other signs of disease.

Xenograft Tumor Model Schedule
Group Tumor Antibody | Anti- Days treated
cell line } (1mg/ky, asialo with mAb
i.p)d GM1
1 Contrel Ramos ~ - -
] . Ramos 82C6 - 1,5,9,13,17
3 Ramos 52C6 - 5,9,13,17,21
4 Ramos 52C6 + 1,5,9,13,17
5 Ramos 52C6 + 5,9,13,17,21
6 Control HS Sultan § - - -
7 HS Sultan [ 52C& - 1,5,9,13,17
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Group Tumor Antibody | Anti- Days treated
cell line (1mg/kg, asialo with mab
i.p.) GM1
8 HS Bultan 8206 - £,9,13,17,21
9 HS Sultan S2C6 + 1,5,9,13,17
10 HS Sultan | 52C6 + 5,9,13,17,21
11 Control IM-9 - _
5 12 IM-9 sS2Ceé - 1,5,9,13,17
13 IM-9 S2Ce 5,5,13,17,21
14 IM-9 820¢ + 1,5,9,13,17
15 M- 5 £2C6 + 5,9,13,17,21
7.1.3 PERIPHERAL BLOOD B CELL ISOQLATION
10 Peripheral bloed B cells were isclated by positive

20

25

30

35

selection using immobilized antibodies against both CD19 and
CD2C.
than 85% B cells as determined by flow cytometyy. For

The final iscolated cell population contained greater

storage, the cells were diluted to 4x10’ cells/ml in fetal
bovine gserum (FBS) ceontaining 10% dimethyl sulfoxide and

‘stored in a liquid nitrogen freezer.

7.1.4 B CELL PROLIFERATION ASSAY
Human peripheral blood B cells were thawed and incubated

in 96-well tissue culture plates at 1x10° per well in IMDM
medium plus 10% FBS in the presence of & ng/ml recombinant
human IL-4 (Bioscurce) and various dilutions of an anti-CD40
mAb: S2C6, G28-5 (Bristol-Myers Sguibb) or M3 (Genzyme #80-
3702-04) .

an irrelevant control mAb, EXAZ2-1H8 {anti-Pseudomonas

As a control, cells were incubated with IL-4 and

exotoxin). The plates were incubated at 37°C for 3 days and
then pulsed for 16 h with 0.5 mCi °H-thymidine/well. Cells
were harvested onto 96-well glass fiber filters using a
Filtermate 196 Harvester™ (Packard Instruments) and combined
with scintillation fluid. The extent of ‘H-thymidine
incorporated into nascent DNA was measured by liquid
scintillation counting using a Topcount LSC™ (Packard
Instruments) .

A Jurkat cell line selected to express constitutive high
levels of CD40L (“Jurkat/CD4Q0L”), was used as CD40L
stimulator cells (Malik et al., 1996, J. Immunol. 156:3852-

60). To eliminate preoliferation of the stimulator cells,
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they were treated with mitomycin C {(5C¢ mg/ml} in PBS for 20
min at 37°C followed by 3 washes in PBS prior to combining
with B cells. B cells (1x10°/well) were combined with
Jurkat /CD40L cells and assayed as above. B cells and IL-4
were initially combined with stimulator cells {2.5x10°/well)
directly followed by addition of the anti-CD40 mAbs,
Monoclonal antibodies were titrated with either a fixed
concentration of stimulator cells or stimulator cells were
titrated with a fixed concentration of mab.

. 7.1.5 (CD40/CD40L BINDING ASSAY

The Jurkat/CD40L cell line was used as a target cell
line in these assays. Cells were adjusted to a density to
2x10°/ml at 50 ul per sample. Binding was performed in RPMI
1640 media (Gibco} + 10% FBS. To determine receptor
saturation, Jurkat/CD40L cells were incubated with increasing
concentrations of CD40-Ig (a scluble fusion protein of CD40-
and human immunoglobulin) (Noelle et al., 1992, Proc. Natl.
Acad. Sci. USA 89:6550-6554), washed and incubated with
fluorescein isothiocyanate conjugated to anti-human
immunoglobulin ("FITC-anti-human Ig"). The resultant binding
was evaluated using a FacScan™ flow cytometer ({(Becton
Dickinson). Recombinant soluble CD40-Ig (25 pua/ml) was pre-
incubated for 1 h on ice with increasing concentrations of
mAb S2C6. The anti-CD40 mAb G28-5; M3; and anti-Pseudomonas
exotoxin, an isotype contrel, were used for comparison. The
recombinant human soluble CD40 ligand (CD154-muCD8), produced
as a fusion protein with murine CD8 and labeled with FITC,

was obtained from Research Diagnostics, Inc. (Flanders, NJ).

30

35

Diluticons of soluble CD40-1g and anti-CD40 mAbs were made at
a 4-fold final concentration, pre-incubated on ice for 1 h
and then combined with Jurkat cells on ice for 1 h. Cells
were washed and labeled with FITC-Goat anti-human Flab'),,
(Jackson Labs, Fc-specific #105-096-098). The extent of CD40

binding was determined by flow cyteometry.
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7.2 RESULTS

7.2.1 IN VITRO STUDIES: mAb S2Cé PROMOTES
CD40/CD40L INTERACTION

To evaluate the effect of anti-CD40 mAbs on the binding
of soluble CD40 to CD40L expressed on the surface of

activated T cells, increasing concentrations of various CD40
mAbg were pre-incubated with 25 pg/ml soluble CD40-Ig
followed by incubation of the complexes with Jurkat/CD40L
cells. CD40L expression on selected CD40L' Jurkat T cells was
initially verified by flow cytometry with FPITC-labeled anti-
CD40L {data not shown). CD40 binding to CD40L on these target
cells was then determined by flow cytometry of the
Jurkat/CD40L cells using FITC-goat anti-human Ig teo detect
the bound CD40-Ig. Titration with CD40-Ig showed receptor
saturation at approximately 25 ug/ml CD40-Ig. Using
saturating concentrations of scoluble CD40, S2C5 complexed
with CD40 at ratios ranging from 0.25 teo 2:1 {(mass:mass)
resulted in a dose-dependent increase in CD40 binding to
Cb40L {approximately 50%, 100%, 146% and 220% at
concentrations of épproximately 6 ug/ml, 13 pg/ml, 25 ug/ml,
and 50 pg/ml, respectively) (Figure 4). A similar titration
with the inhibitory antibody M3 blocked CD40/CD40L binding in
a dose dependent manner. mAb G28-5 showed no effect of
CD40/CD40L binding at concentrations up to 25 pug/ml and was
only slightly stimulatory at the highest concentration tested
(50 pg/ml), relative to control EXA2-1H8 Ig.

These data clearly indicate mAb S2Cé promotes CD40/CD40L
interaction. Further, S2Cé differs from G28-5 and M3 in its
ability to increase CD40/CD40L interaction.

In a reciprocal assay, the effect of anti-CD40 mhbs on
the binding of soluble CD40L to membrane-bound CD40 expressed
on the surface of B cells was evaluated. Titration with
soluble CD40L showed Ramos B cell surface CD40 saturation at
approximately 10 pg/ml. Increasing concentrations of various
anti-CD40 mAbs were pre-incubated with CD40-expressing B
cells followed by incubation of the cells with FITC-labeled
soluble CD40L. The labeled CD40L binding to CD40 on target B
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cells was then determined by flow cytometry of the Ramos
cells. Using saturating concentrations of soluble CD40L, mAb
S2C6 complexed with CD4{-expressing cells resulted in a
maximal increase in CD40L binding of approximately 51% to 68%
at concentrations ranging from 0.04 to 2 pg/ml {(Figure 5).

In contrast to the above results with soluble CD40, in
which maAb G28-5 had little effect on (CD40/CD40L interaction,
G28-5 showed inhibition of soluble ligand binding to CD40 at
all concentrations tested. A similar titraticn with the
inhibitory mAb M3 also blocked CD40L/CD40 binding in a dose
dependent manner.

These data indicate that S52C6 differs surprisingly from
G28-5 and M3 in its ability to increase CD40L/CD40
interaction. Moreover, under these conditions, both mAb
G28-5 and mab M3 inhibit the interaction of soluble CD40L
with CD40 at concentrations as low as 40 ng/ml.

7.2.2 IN VITRO STUDIES: mAb S2C6 INCREASES
B CELL RESPONSE TO CD40/CD40T,

The growth response of primary peripheral B cells to
Ch40L-expressing cells was measured in the presence of an
anti-CD40C mAb (S2C6, G28-5 or M3). First, B cells were
combined with increasing numbers of non-proliferating,
Jurkat /CD40L cells in the presence or absence of a fixed
level (30 ng/ml) of the various mAbs. B cell activation in
response to treatment was then measured by *H-thymidine
incorporation at 72 h post-stimulus. T cell titration in the
presence of mAb M3 resulted in B cell proliferation similar
to that seen with control Ig (Figure €).

Although mAb G28-5 provided some B cell activation in
the absence of ligand (Figure 7), CD40L' T cell titration in
the presence of G28-5 only nominally increased B cell
proliferation (1.3-fold) over the level seen with G28-5
alone. In contrast, B cell proliferation increased in the
presence of S2C6 in a dose dependent manner with increasing
numbers of T cell stimulator cells to 3-fold above mAb-only
stimulation with a B cell to T cell stimulator ratio of 4:1.
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These data demonstrate that unlike M3 and G28-5%, 52Cs
can surprisingly synergize with CD40L to promote B cell
proliferation via CD40.

In a second assay of this type, B cells were either
titrated with an anti-CD40 mAb or combined with non-
proliferating CD40L" T stimulator cells at a fixed ratio of
4:1 (B:T) and titrated with an anti-CD40 mAb (Figure 7).

These results demonstrate that, under these conditions,
actlivation of primary human peripheral blood B cells
increased 2-fold at 10 ug/ml of mib G26-5 and ligand, as
compared to G28-5 alone. To a surprising degree, S2C6 was
significantly more active and in the presence of ligand
increased B cell proliferation in a dcse dependent manner to
16.2-fold at 10 pg/ml (the highest level tested) as compared
to 82Cé alone.

Taken together, these data indicate that S2C6 complexed
to CD40 increases CD40L binding. Although S2C& by itself
will stimulate B cell proliferation in a manner similar to
G28-5, S2C6 is distinguished from G28-5 by its ability to
increase CD40L binding and the subsequent magnitude of the

CD40L-mediated activation signal.

&. EXAMPLE: MONOCLONAL ANTIBODY S2Cé
INHIBITS TUMOR GROWTH

To evaluate the anti-tumor activity of native wAb S2C6,
female C.B.-17 SCID mice were divided into two groups (20
mice/group). Half of the mice of each group were treated with
anti-asialo-GM1 to blunt host natural killer cell activity
{(Murphy et al., 1992, Eur. J. Immunol. 22:241). The
following day, mice were injected i.v. with Ramos, HS Sultan
or IM-9 cells (1x10° cells). Mice were then injected i.p.
with 1 mg/kg of mAb S2C6 IgG, as described in Materials and
Methods in Section 7 supra and meonitored for partial
paralysis or other signs of disease onset.

Monoclonal antibody S2Cé6 treatment of animals harboring
Ramos human B cell lymphoma (Figure 8A), HS Sultan multiple
myeloma {(Figure 8B), or IM-2 multiple myeloma (Figure B8C),

resulted in significant reduction in tumor mass and
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subsequent tumor-related morbidity and mortality. 1In
parallel studies, efficacy was sustained in the presence of
anti-asialo-GM1l, suggesting that the increased survival in
the presence of mAb S2C6 was not due to nonspecific NK
activity. The IM-9 cell line is an aggressive tumor model
that, like multiple myeloma, secretes human Ig as a surrogate
marker of disease.

Treatment of IM-% diseased mice with mAb S§2Cé
significantly increased animal survival. These studies
clearly demonstrate that 52C6 has potent anti-tumor activity

against engrafted human tumors in mice.

$. EXAMPLE: A SINGLE-CHAIN ANTI-CD40 IMMUNOTOXIN
FUSTION PROTEIN BINDS CDb40-Ig

BD1-52C6 sFv (single-chain anti-(D40 immunotoxin, a

fusion protein consisting of the amino acid sequence of
bryeodin 1 (BD1}) {(Francisco et al., 1997, J. Biol. Chem.
272{39}:24165-24169) fused to the variable regions of
monoclonal antibody S2Cé) was expressed in E. coli as
inclusion bodies, denatured and refolded.

Briefly, total RNA was isolated from S2Cé hybridoma
cells using TRIZOL reagent (Life Technolegies) following the
manufacturer's recommendations. First strand cDNA synthesis
0of the light chain and heavy chain variable regions was
performed essentially as described by Gilliland et al.
(Tissue Antigens, 47:1-20(1996)) using primers which are
complementary to sequences approximately 100 bases downstream
of the J-C junctions. The first strands were then poly-G
tailed and amplified by PCR using a pcly-C anchor primer,
which is complementary to the poly-G tail, and a primer
nested approximately 50 bases inside the one used for first
strand synthesis. The PCR primers were designed to generate
unique restriction sites at the 5' and 3' ends of the PCR
products. The two PCR products, containing the sequences
coding for the light chain and heavy chain variabie regions,
were digested with EcoRI and HINDIII and ligated into pUC15
which had been digested with the same enzymes. The resulting
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plasmids, pS8G5 and pSGl0, contain the DNA coding for §2Cé6 VL
and S2C6 VH, respectively. The DNA of both plasmids was
sequenced and wverified to match the aminoc-terminal acid
sequence of the parental monoclenal antibedy.

The VH and VL fragments of S2C6 were "sewn'" together
(overlap extension PCR)} as described by Gilliland et al. in
the VH-VL orientation and ligated intc a cleoning vector.
Subseguently the sFv fragment of BD1-G2B-5 sFv (Francisco et
al., 1987, J. Bicl. Chem. 272:24165-24169) was removed from
pSE151 by restriction digestion and S2C6é sFv was ligated in
its place. The resulting plasmid, pSG40, contains the gene
coding for BD1-82Cé sFv under the control of the inducible T7
promoter.

For expression, pSG40 was transformed intoc competent E.
coli strain BL21 (DE3)pLysS cells and the cells were grown in
T-broth at 37C°. When the culture reached ODg,, = 1.0 the
cells were induced with 1 mM isopropyl-B-D-
thiogalactopyranoside (IPTG) for 3 h. Subsequently, the
cells were harvested by centrifugation, lysed by sonication,
and the BD1-S2Cé sFv fusion was isolated as insoluble
inclusion bodies by centrifugation, which were denatured and
refolded as follows: Inclusion bodies were solubilized in 7™
guanidine at 5 mg/ml, refolded by rapid dilution (1:100) into
PBS containing 0.3M L-arginine and 2 mM DTT, and dialyzed
against 20 mM sodium phosphate buffer, pH 7.4, for éubsequent
purification.

The refolded protein was isclated using Blue Sepharose
followed by affinity chromatography over immobilized CD40-Ig.
The purified protein was then tested for binding to
immobilized CD40-Ig in ELISA. Microtiter plates were coated

with CD40-Ig at 0.5 ug/ml followed by the addition of
dilutions of purified BD1-52C6 sFv in PBS (pH 7.4) with 1%
bovine gerum albumin and 0.05% Tween-20 in the presence of 25
pg/ml S2C6 maAb (A), 25 ug/ml control‘éntibody BRS6 (e}, or no
excess antibody (w). Binding of BD1-S2C6é sFv to the
immobilized receptor was detected by the addition of BD1-
specific rabbit antiserum (Seattle Genetics, Inc., Bethell,
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Washington) followed by the addition of horseradish
peroxidase conjugated goat anti-rabbit Ig.

The binding of BD1-S2C6 sFv to CD40-Ig was completely
inhibited by the addition of excess S2C6 mAb but not by the
addition cf the control mAb (Figure 9).

10. EXAMPLE: ADMINISTRATION OF RECOMBINANT
52C6 IN THE TREATMENT OF (CD40-
POSITIVE MATIGNANCIES

Patients with CD40-positive malignancies such as Non-

Hodgkin’'s Lymphoma, Multiple Myeloma, and colon or other
carcinomas are injected with recombinant humanized 82C6-anti-
CD40 monoclonal antibody (with murine CDRs and human
framework regions) or a recombinant chimeric antibody
comprising the variable region of $2Cé and the constant
region of a human antibody. The recombinant antibody is
prepared in vitro. Treatment can commence at any time during
the course of the disease, in the presence or absence of
concomitant chemotherapy.

The treatment regimen includes weekly injections of the
agent diluted in saline or other physiclogically compatible
selution.

The dosage used for recombinant 82C6 is in the range of
0.1 mg/m’ (of body surface area of the patient) to 1000 mg/m’
with the preferred dosage being 100-500 mg/m?. .

The route of injection is intravenous through either a
peripheral IV access line or a central IV access line. The
agent is administered as an infusion and not an IV push.

The effect of therapy with recombinant S2C6é is monitored
by measuring: a) total lymphocyte and T and B lymphocyte
counts in the peripheral blood; b) activity of T lymphocytes
{helper T4 lymphocytes and cytolytic T8 lymphocytes) in
vitro; and/or <) changes in the morphclogy of tumors using
techniques such as a computed tomographic (CT) scan, magnetic
resonance imaging {(MR1) scan, x-radiographic imaging, bone
scan imaging and tumoy biopsy sampling including bone marrow

aspiration (BMA).

-59.



10

15

20

25

30

35

WQ 00/75348 PCTIUS00/15749

Depending on the results obtained, the therapeutic
regimen is developed to optimally treat CD40-positive
malignancies with minimal impact on the competency of the
immune system with the ultimate goal of achieving tumor

regressgicn and complete eradication of tumcr cells.

11. DEPOSIT OF MICROORGANISM
Hybridoma $2C6, secreting native monoclonal antibedy
$2C6, was deposited on May 25, 1995, with the American Type
Culture Collection (ATCC), 10801 University Boulevard,
Manassass, Virginia 20110-2209, under the provisions of the
Budapest Treaty on the International Recognition of the
Deposit of Microorganisms for the Purpose of Patent

Procedures, and assigned accession number PTA-110.

12. SPECIFIC EMBODIMENTS, CITATION OF REFERENCES

The present invention is not to be limited in scope by
the specific embodiments described herein. Indeed, various
modifications of the invention in addition to those described
herein will become apparent to those skilled in the art from
the foregoing description and accompanying figures. Such
modifications are intended to fall within the scope of the
appended claims.

Various references, including patent applications,
patents, and scientific publications, are cited herein, the
disclosures of which are incorporated herein by reference in

their entireties.
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MICROORGANISMS

Optional Sheet in connection with the microorganism referred to on pages 60 , nes _7-14  of tha description '

A. IDENTIFICATION OF DEPOSIT*

Further deposits are identified on sn additionat sheet *

Name of deposiary insttution

American Type Culturs Collaction

Address of depositary institution (including postal code and country) *

10801 Uriversity Bivd,
Manassas, VA 20110-2209
us

Date of deposit * _May 26, 1999 Accession Number* PTA-110

B. ADDITIONAL INDICATIONS ' (keave blank if not spplicable). This information is concinued on a separaie atached shect

C. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE * @ ux smiirmions e aet sd dumpaned supicr)

D. SEPARATE FURNISHING OF INDICATIONS * gcave blark if ot applicaiie)

The indications listed balow will be submitted to the International Bursau later * ISpacily tha genaral nature of the indications 4.0..
"Acceasion Number of Depoait”™}

ra
E. B/This sheet was received with the Intetnational application when filed (tc be checked by the receiving Office}

v MWM o

(Authorized Officeny 735 /

O The date of receipt (from the applicant) by the International Bureau *

Was

(Authorized Officer)

Form PCT/RO/134 {January 1381)
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WHAT IS CLAIMED IS:

1. A molecule comprising SEQ ID NO:3, SEQ ID NO:4, SEQ
ID NO:8, SEQ ID NO:9, or SEQ ID NO:10, which molecule (a)
immunospecifically binds CD40, and (b) comprises one or more
substitutions or insertions in primary amino acid sequence
relative to native monoclonal antibody $2C6 as secreted by
the hybridoma deposited with the ATCC and assigned accession
number PTA-110.

2. A molecule comprising SEQ ID NO:3, SEQ ID NO:4, SEQ
ID NO:8, SEQ ID NO:2, or SEQ ID NO:10, which molecule (a)
immunospecifically binds CD40, and (b) is not monoclonal
antibody 82C6 as secreted by the hybridoma: deposited with the
ATCC and assigned accession number PTA-110, and does not

result from cleavage of S$2C6 with papain or pepsin.

3. The molecule of claim 1 or 2 comprising the amino
acid sequence of SEQ ID NO:2 or the aminoc acid sequence of
SEQ ID NO:7 or the amino acid sequences of both SEQ ID NO:2
and NO:7.

4. The molecule of claim 1 or 2 which is an antibody.

5. The molecule of claim 1 or 2 which is a fusion
protein comprising the amino acid sequence of a second

molecule that is not an antibody.

6. The molecule of claim 5 that comprises an amino
acid sequence of bryodin (BD1l) fused to SEQ ID NO:7 fused to
SEQ ID NO:2.

7. The molecule of claim 1 or 2 which is an antibody
comprising a variable domain of monoclonal antibody S2Cé as

secreted by the hybridoma deposited with the ATCC and
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assigned accession number PTA-110, and a human constant

region.

8. The molecule of any one of claims 1-4 which is
purified.

9. A purified protein comprising an amino acid

sequence that has at least 95% identity to SEQ ID NO:2 or
SEQ ID NO:7, which protein (a) immuncspecifically binds CD40;
and (b) comprises one or more substitutions or insertions in
primary amino acid sequence relative to native monoclonal
antibody S2C6 as secreted by the hybridoma depcsited with the
ATCC and assigned accession number PTA-110.

10, A purified protein, which protein (a) competes for
binding to CD4¢ with monoclonal antibody S2C6 as secreted by
the hybridoma deposited with the ATCC and assigned accession
number PTA-110, (b} increases the binding of CD40 ligand to
CD40 by at least 45%, and (c¢) comprises one Or more
substitutions or insertions in primary amino acid seguence
relative to native monoclonal antibody S$2C6 as secreted by
the hybridoma deposited with the ATCC and assigned accession
numbey PTA-110.

11. A purified protein, which protein (a) compétes for
binding to CD40 with monoclonal antibody S2Cé6 as secreted by
the hybridoma deposited with the ATCC and assigned accession
number PTA-110, (b) increases the binding of CD40 ligand to
CD40 by at least 45%, and {c¢) is not monoclonal antibody §2Cé
as secreted by the hybridoma deposited with the ATCC and
assigned accession number PTA-110, and does not result from
cleavage of S52Cé with papain or pepsin.

12, An isolated nucleic acid comprising SEQ ID NO:1,

SEQ ID NO:6, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, SEQ ID
NO:14, or SEQ ID NO:15.

-63




WO 00775348 PCT/USO0/15749

10

15

20

25

30

35

13. An isolated nucleic acid comprising a nucleotide
sequence encoding a protein comprising $SEQ ID NO:3, SECQ ID
NO:4, SEQ ID NO:8, SEQ ID NG:2, or SEQ ID NO:10Q.

14. The isolated nucleic acid of claim 13 comprising a
nucleotide sequence encoding a protein comprising (a) a heavy
chain variable domain cf mcnoclonal antibody S2C6 as secreted
by the hybridoma deposited with the ATCC and assigned

accession number PTA-110, and (b} a human constant region.

15. An isolated nucleic acid comprising a nucleotide
seguence encoding a protein comprising an amino acid segquence
that has at least 95% identity to SEQ ID NO:2 or SEQ ID NO:7.

le. An isolated nucleic acid comprising a nucleotide
sequence encoding a protein, which protein competes for
binding to CD40 with moncclonal antibody 52C6 as secreted by
the hybridoma deposited with the ATCC and assigned accession
number PTA-110, and which protein increases the binding of
CD40 ligand to CD40 by at least 45%.

17. &an isolated nucleic acid comprising a nucleotide
sequence encoding a fusion protein, said fusion protein
comprising an amino acid sequence of bryodin i {(BD1l) £fused to
SEQ ID NO:7 fused to SEQ ID NO:2. ’

1g. An isclated nucleic acid which hybridizes toc the
reverse complement ¢f a DNA consisting of a coding DNA
sequence encoding a protein consisting of an amino acid
sequence selected from the group consisting of SEQ ID NO:2
and SEQ ID NO:7, under highly stringent conditions, which
isolated nucleic acid enceodes a protein that

immunospecifically binds CD40.
19. A recombinant cell containing a recombinant nucleic

acid vector comprising a nucleotide seguence encoding a
protein, which protein competes for binding to CD40 with
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monocleonal antibody S2C6 as secreted by the hybridoma
deposited with the ATCC and assigned accession number PTA-
110, and which protein increases the binding of CD40 ligand
to CD40 by at least 45%.

20. A recombinant cell containing a recombinant nucleic
acid vector comprising SEQ ID NO:1, SEQ ID NO:6, SEQ ID
NO:11, SEQ ID NO:12, SEQ ID NO:13, SEQ ID N0O:14, or SEQ ID

NO:15.

21. A method of producing a protein comprising:

(a) growing a cell containing a recombinant
nucleotide sequence encoding a protein, which
protein competes for binding to CD40 with
moncoclonal antibody 8S2C&é as deposited with the
ATCC and assigned accession number PTA-110,
and which protein increases the binding of
CD40 ligand to CD40 by at least 45%, such that
the protein is expressed by the cell; and

{b} recovering the expressed protein,.

22. A method of producing a protein comprising:

{a) growing a cell containing a recombinant
nucleotide sequence encoding a proteln
comprising SEQ ID NO:2, SEQ ID NO:3, SEQ ID
NO:4, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:S9,
or SEQ ID NO:10, such that a protein encoded
‘by said nucleotide sequence is expressed by
the cell; and

(b) recovering the expressed protein.

23, A pharmaceutical composition compyising:
(a) a molecule comprising SEQ ID NO:2, SEQ ID
NO:3, SEQ ID NO:4, SEQ ID NO:7, SEQ ID NO:8,
SEQ ID NO:9, or SEQ ID NO:10, which molecule
(i) immunospecifically binds CD40, (11)
increases the binding of CD40 ligand to CD40
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by at least 45%, and (iii} comprises one or
more substitutions or insertions in primary
aminc acid sequence relative to native
monoclonal antibody S2C6 as secreted by the
hybridoma deposited with the ATCC and assigned
accession number PTA-110, in an amount
effective for the treatment or prevention of

cancer; and

a pharmaceutically acceptable carrier.

24. A pharmaceutical compositicon comprising:

a purified protein, which protein (i) competes
for binding to CD40 with monoclonal antibody
52C6 as secreted by the hybridoma deposited
with the ATCC and assigned accession number
PTA-110, (ii) increases the binding of CD40
ligand to CD40 by at least 45%, and (iii)
comprises one or more substitutions or
insertions in primary amino acid sequence
relative to native monoclonal antibody S2Cé6 as
secreted by the hybridoma deposited with the
ATCC and assigned accession number PTA-110,

in an amount effective for the treatment or
prevention of cancer; and

a pharmaceutically acceptable carrier.

25. A pharmaceutical composition comprising:

WO 00/75348

5
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a purified protein, which protein (i) competes
for binding to CD40 with monoclonal antibody
S2C6 as secreted by the hybridoma deposited
with the ATCC and assigned accession number

PTA-110, (ii) increases the binding of CD40

"ligand to CD40 by at least 45%, and (iii) is

not monoclonal antibody $S2C6 as gecreted by
the hybridoma deposited with the ATCC and
assigned accession number PTA-110, and does
not result from cleavage of S52C6 with papain
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or pepsin, in an amount effective for the
treatment or prevention of cancer; and

& pharmaceutically acceptable carrier.

A pharmaceutical composition comprising:

(a)

(b)

a molecule comprising SEQ ID NO:2, SEQ ID
NC:3, SEQ ID NO:4, SEQ ID NO:7, SEQ ID NO:8,
SEQ ID NO:3, or SEQ ID NO:10, which molecule
(i} immunospecifically binds CD40, {(ii)
increases the binding of CD40 ligand to CD40
by at least 45%, and (iii) comprises one or
more substitutions or insertions in primary
amino acid sequence relative to native
monoclonal antibody S2C6 as secreted by the
hybridoma deposited with the ATCC and assigned
accession number PTA-110, in an amount
effective for activating or augmenting an
iwmune response; and

a pharmaceutically acceptable carrier.

A pharmaceutical composition comprising:

(a)

(b)

a purified protein, which protein (i) competes
for binding to CD40 with monoclonal antibody
S2C& as secreted by the hybridoma deposited
with the ATCC and assigned accession ﬁumber
PTA-110, (ii) increases the binding of CD40
ligand to CD40 by at least 45%, and (iii)
compriges one or more substitutions or
ingertions in primary amino acid seguence
relative to native monocleonal antibody S2C6 as
secreted by the hybridoma deposited with the
ATCC and assigned accession number PTA-110,

in an amount effective for activating or
augmenting an immune reéponse; and

a pharmaceutically acceptable carrier.

A pharmaceutical composition comprising:
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(a) a purified protein, which protein (i) competes
for binding to CD40 with meonoclonal antibody
82C6 as secreted by the hybridoma deposited
with the ATCC and assigned accession number
PTA-110, {ii) increases the binding of CD40
ligand to CD40 by at least 45%, and (iii) is
not monoclonal antibody 52C6 as secreted by
the hybridoma deposited with the ATCC and
assigned accession number PTA-110, and does
not result from cleavage of $2C6 with papain
or pepsin, in an amcunt effective for
activating or augmenting an immune response;
and

{b) a pharmaceutically acceptable carrier.

The pharmaceutical composition of any one of claims

23-28 further comprising CD40 ligand.

A method for the treatment or prevention of cancer

in a subject comprising:

administering to the subject an amount of a
molecule comprising SEQ ID NO:2, SEQ ID NO:3, SEQ
ID NO:4, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, or
SEQ ID NO:10, which molecule (i) immunospecifically
binds CD40, (ii) increases the binding of CD40
ligand to CD40 by at least 45%, and (iii) comprises
one or more substitutions or insertions in primary
amino acid sequence relative to native monoclonal
antibody S2C6 as secreted by the hybridoma
deposited with the ATCC and assigned accession
number PTA-110, which amount is effective for the

treatment or prevention of cancer.

A method for the treatment or prevention of cancer

in a subject comprising:

W0 00/75348
5
10
15
29.
30.
20
25
30
31.
35

administering to the subject an amount of a
purified protein, which protein (i) competes for

-
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32.
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binding to CD40 with monoclonal antibody 826 as

" secreted by the hybridoma deposited with the ATCC

and assigned accession number PTA-110, (11i)
increases the binding of CD40 ligand to CD40 by at
least 45%, and (iii) comprises one or more
substitutions or imserticns in primary amino acid
sequence relative to native monoclonal antibody
52C6 as secreted by the hybridoma deposited with
the ATCC and assigned accession number PTA-110,
which amount is effective for the treatment or

prevention of cancer.

A method for the treatment or prevention of cancer

in a subject comprising:

15

20

25

33.

administering to the subject an amount of a
purified protein, which protein (i) competes for
binding to CD40 with monocional antibody S2Ce as
secreted by the hybridoma deposited with the ATCC
and assigned accession number PTA-110, (ii)
increases the binding of CD40 ligand to CD40 by at
least 45%, aund (iii) is not monoclonal antibody
52C6 as secreted by the hybridoma deposited with
the ATCC and aszssigned accession number PTA-110, and
does not result from cleavage of 52C6 with papain
or pepsin, which amount is effective for the

treatment or prevention of cancer.

A method for activating or augmenting the immune

regponse of a subject comprising:

30

335

administering to the subject an amount of a
molecule comprising SEQ ID NO:2, SEQ ID NO:3, SEQ
ID NO:4, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:3, or
SEQ ID NO:10, which molecule (i) immunospecifically
binds CD40, {ii) increases the binding of CD40
ligand to CD40 by at least 45%, and (iii) comprises
one or more substitutions or insertions in primary

amino acid sequence relative to native monoclonal

LY
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antibody S2Cé as secreted by the hybridoma
deposited with the ATCC and assigned accession
number PTA-110, which amount is such that the
immune response of the subject is activated or

augmented.

A method for activating or augmenting the immune

response of a subject comprising:

10

15

20

35.

administering tc the subject an amount of a
purified protein, which protein (i) competes for
binding to CD40 with monoclonal antibody 82C6 as
secreted by the hybridoma deposited with the ATCC
and assigned accession number PTA-110, (ii)
increases the binding of CD40 ligand to CD40 by at
least 45%, and {(iii) comprises one or more
substitutions or insertions in primary aminoc acid
sequence relative to native monoclonal antibody
82C6 as secreted by the hybridoma deposited with
the ATCC and assigned accession number PTA-110,
which amount is such that the immune response of

the subject is activated or augmented.

A method for activating or augmenting the immune

response of a subject comprising:

25

30

35

administering to the subject an amount of é
purified protein, which protein (i) competes for
binding ro CD40 with monoclonal antibody S2C6 as
secreted by the hybridoma deposited with the ATCC
and assigned accession number PTA-110, (ii)
increases the binding of CD40 ligand to CD40 by at
least 45%, and (iii) is not monoclonal antibody
52C6 as secreted by the hybridoma deposited with
the ATCC and assigned accession number PTA-110, and
does not result from cleavage of $2Cé with papain
or pepsin, which amount is such that the immune

response of the subject is activated or augmented.
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36. A method for the treatment or prevention of an
immune disorder in & subject comprising:
administering to the subject an amount of a
molecule comprising SEQ ID NO:2, SEQ ID NO:B; SEQ
5 ID NO:4, SEQ ID NO:;7, SEQ ID NO:8, SEQ ID NO:5, or
SEQ ID N0O:10, which molecule (i) immunospecifically
binds CD40, (ii) increases the binding of CD40
ligand to CDP40 by at least 45%, and (iii) comprises
one or more substitutions or insertions in primary
10 amino acid segquence relative to native monoclonal
antibody 82C6 as secreted by the hybridoma
deposited with the ATCC and assigned accession
number PTA-110, which amount is effective for the
treatment or prevention of an immune disorder.
15 A
37. A methced for the treatment or prevention of an
immune disorder in a subject comprising:
administering to the subject an amount of a
purified protein, which protein (i) competes for
20 binding to CD40 with monocleonal antibody S52C6 as
secreted by the hybridoma deposited with the ATCC
and assigned accession number PTA-110, (ii)
increases the binding of CD40 ligand to CP40 by at
least 45%, and (iii) comprises one or more
substitutions or insertions in primary amino acid
23 sequence relative to native moncoclonal antibody
82C6 as secreted by the hybridoma deposited with
the ATCC and assigned accession number PTA-110,
which amount is effective for the treatment or —
prevention of an immune disorder.
30
38. A_method for the treatment or prevention of an
immune disorder in a subject comprising:
administering tc the subject an amount of a
purified protein, which protein (i) competes for
35 binding to CD40 with monoclonal antibody S2C6 as
secreted by the hybridoma deposited with the ATCC

ST
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10

15

20

25

30

35

and assigned accession number PTA-110, (ii)
increases the binding of CD40 ligand to CD40 by at
least 45%, and (iii) is not monoclonal antibody
52C6 as secreted by the hybridoma deposited with
the ATCC and assigned accession number PTA-110, and
does not result from cleavage of S2Cé with papain
or pepsin, which amount is effective for the

treatment or prevention of an immune disorder.

39. The method of any one of claims 30-38 further
comprising administering CD40 ligand teo the subject.

40. The method of any cne of claims 30-38 in which the
subject is a human.

41. The antibody of claim 4 which is not isotype IgGl.

42. A transgenic non-human animal, plant, or an
isclated cell containing cne or more transgenes enceding a
protein, which protein competes for binding to CD40 with
monoclonal antibody S2C6 as secreted by the hybridoma
deposited with the ATCC and assigned accession number PTA-

.110, and which protein increases the binding of CD40 ligand

to CD40 by at least 45%.

43. A pharmaceutical composition comprising in an
amount effective for the treatment or prevention of cancer or

an immune disorder, or for activating or augmenting an immune

response: (a) a molecule that immunospecifically binds CD40,
which molecule increases the binding of CD40 ligand to CD40;
(b) CD40 ligand; and (c¢) a pharmaceutically acceptable
carrier,

44. A method for the treatment or prevention of cancer
or an immune disorder in a subject comprising administering
to the subject, in an amount effective for said treatment or
prevention: {(a) a molecule that immuncspecifically binds

-12-
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CD40, which molecule increases the binding of CD40 ligand to

CD40; and (b) CD40 ligand.

45, The method of claim 44, wherein the method is for

5 the treatment of cancer.

4¢. The method of any one cof c¢laims 20-32 and 45,

wherein the cancer is a solid tumor.

10
immune disorder is rheumateid arthritis.

15

20

25

30

35

13

47. The method of any one of claims 36-38, wherein the
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SEQUENCE LISTING

<110> Seattle Genetics, Inc.
¢120> RECOMEINANT ANTI-CD40 ANTIEODY AND USES THEREQF
<130> 9632-003-228

<140>
<141

<l60> 15
<170>» PatentIn Ver. 2.0

<210> 1

<«211> 336

<212> DNA

<213> Mus musculus

<220>
<221> CDS
<2225 (1)..1(336)

<400> 1
gat gtt gtg grg acc caa act cca ctc tec c©tg coct gte agt ctt gyga 48
Asp val Vval Val Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly

1 5 10 15

gct caa gcc Lec ate tct tge aga tcect agtb cag agc ctt gta cac agt 96
Ala Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Val His Ser
240 25 30

aat gga aac acc ttt tta cat tgg tac ctg cag aag cca ggc c€ag tct 144
Asn Gly Asn Thr Phe Leu His Trp Tyr Leu Gin Lys Pro Gly Gln Ser
35 40 45

cca aaa ctc crg atc¢ tac aca gtt tee aac cga ttt tet ggg gtc cca 192
Pro lLys Leu Leu Ile Tyr Thr Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 &0

gac agg ttc agt ggc agt gga tca ggg aca gat ttc aca ctc aag atc 240
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile

agc aga gtg gag gct gag gat <¢tg gga gtt tat ttc tgc tct caa act 288
Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys Ser Gln Thr
85 30 55

aca cat gtt ccg tgg acg tte ggt gga ggc acc aag ctg gaa atc caa 336
Thr Eis Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Gln
1¢0 105 ’ 110

<210> 2
211> 112
<212> BRT
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<213> Mus musculus

«300> 2
Asp Val val val Thr Gln Thr Pro Leu
1 5

Ala Gln Ala Ser Ile Ser Cys Arg Ser
20 25

Asn Gly Asn Thr Phe Leu His Trp Tyr
35 40

Pro Lys Leu Leu Ile Tyr Thr Val Ser
S0 55

Asp Arg Phe Ser Gly Ser Gly Ser Gly
65 70

Ser Arg Val Glu Ala Glu Asp Leu Gly
85

Thr His Vval Pro Trp Thr Phe Gly Gly
100 105

«210> 3

<211> 16

«212» PRT

<213> Mus musculus

<400> 3

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Leu

Gln

Gln

ATg

Asp

75

Tyr

Thr

Pro

Ser

Lys

Phe

60

Phe

Phe

Lys

Val

Leu

Pro

45

Ser

Thr

Cys

Leu

ser

Val

30

Gly

Gly

Leu

Ser

Glu
110

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

PCT/US00/15749

Gly

Ser

Ser

Pro

Ile

80

Thr

Gln

Arg Ser Ser Gln Ser Leu Val His Ser Asn Gly Asn Thr Phe Leu His

1 5

<210> 4

<211> 7

<212» PRT

<213> Mus musculus

<400> 4
Thr vVal Ser Asn Arg Phe Ser
1 5

<210> S

<21ll> 9

212> PRT

<213> Mus musculus

<400> 5
Ser Gin Thr Thr His Val Pro Trp Thr

1 s

<210> &
<211> 342
«212>» DNA

10

15
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<213> Mus musculus

<220>
<221> CDS
«222> (1} ..

<400> &

gag gtc cag

Glu val Gln
1

tca gtg aag
Ser Val Lys

tac ata cac
Tyr Ile His
35

gga cgt gtt
CGly aArg Val
50

aag ggc aag
Lys Gly Lys
€5

atg gaa ctc
Met Glu Leu

gca aga gaa
Ala Arg Glu

tce tca
Ser Ser

<210> 7
<21i> 114
<212> PRT

{342}

ctg
Leu

atcc
Ile
2¢

tgg
Trp

att
Ile

gcc
Ala

cge
Arg

999
Gly
100

cag
Gln

tce
Ser

gtg
Val

cct
Pro

ata
Ille

age
Ser
BS

atc
Iie

<213> Mus musculus

<400> 7
Glu Val Gln
1

Ser Val Lys

Leun

Ile
20

Gln

Ser

Tyr Ile His Trp val

a5

Gly Arg Vval
50

Ile

‘Pro

cag
Gln

tgc
Cys

aag
Liys

aac
Asn

tta
Leu
70

ctg

Leu

tac
Tyr

Gln

Cys

Lys

Asn

tct
Ser

aag
Lys

cag
Gln

aat
Asn
55

act
Thr

aca
Thr

tag
Trp

Ser

Lys

Gln

Asn
S5

gga cct
Gly Pro

gct tct
Ala Ser
25

agc cat

Ser His
49

gga ggc
Gly Gly

gta gac
Val Asp

tct gag
Ser Glu

tgg ggc
Trp Gly
105

Gly Pro
Ala Ser
25

Ser His
40

Gly Gly

gac
Asp
10

ggt
Gly

gga
Gly

act
Thr

aag
Lys

gac
Asp
S0

cac
His

Asp
10
Gly

Gly

Thr

ctg
Leu

tac
Tyr

aag
Lys

agt
Ser

tca
Ser
75

tct
Ser

g9c
Gly

Lau

Tyr

Lys

5er

gtg
Val

tca
Ser

age
Ser

tac
TYyr
60

tce
Ser

gcg
Ala

acc
Thr

val

Ser

Ser

TYyr

aag
Lys

ttc
Phe

ctt
Leu

45
aac
Asn

agc
Ser

gtc
Val

act
Thr

Lys

Phe

Leu

45

Asn

cct
Pro

act
Thr
30

gag
Glu

cag
Gln

aca
Thr

tat
Tyr

ctc
Leu
110

Pro
Thr
30

Glu

Gln

999
Gly
15

ggc
Gly

tgg
Trp

aag
Lys

gcc
Ala

tac
Tyr
95

aca
Thr

Gly
15
Gly

Trp

Lys

PCT/USH0/15749

gct
Ala

cac
Tyr

att
Ile

ttc
Phe

tac

Tyr
80

tgt
Cys

gtc
Vval

Ala

Tyr

Ile

FPhe

48

96

144

182

240

288

336

342
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Lys Gly Lys Ala Ile Leu
&5 70

Met Glu Leu Arg Ser Leu
85

Ala Arg Glu Gly Ile Tyr
100

Ser Ser

<210> 8

<211> 6

<212> PRT

<213> Mus musculus

<400> B
Thr Gly Tyr Tyr Ile His
1 5

<210> @

<211> 17

<212> PRT

<213> Mus musculus

<400> 9
Arg Val Ile Pro Asn Asn
1 5

Gly

<21G> 10

<211l> 4

<212> PRT

<213> Mus musculus

<400> 10
Glu Gly TIle Tyr
1

<210> 11

<211> 48

<212> DNA

<213> Mus musculus

<400> 11

PCT/USO0/15749

Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
75 BO

Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
240 25

Trp Trp Gly His Gly Thr Thr Leu Thr Val
105 110

Gly Gly Thr Ser Tyr Asn Gln Lys Phe Lys
io 15

agatctagtc agageccttgt acacagtaat ggaaacacct ttttacat

<210> 12
<21l> 21
<212> DNA

48
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<213> Mus musculus

<400> 12
acagtrtcca accgatttecc t

<210> 13

<211l> 18

<212> DNA

<213> Mus musculus

<400> 13
actggctact acatacac

<210> 14

<211l> 51

<212> DNA

<213> Mus mugsculus

<400> 14
cgtgttattc ctaacaatgg aggcactagt tacaaccaga agttcaaggg ©

<210> 15

<211> 12

<212> DNA

<213> Mus musculus

<400> 15
gaagggatct ac

PCTNIS00/15749

21

18

51

12
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1. —#+é,4- SEQID NO: 3. SEQIDNO: 4. SEQIDNO: 8,
SEQIDNO: 9 &% SEQID NO: 10 &4F, Frik4HF(a)% B 457 M
454~ CD40, Fo(b)h & X AB(HRAT ATCC, #HEHHRATF 4 PTA-110)
by RIRE FIEdRAR S2C6 Aatk, E—BALBATF L —IH
BB

2. —# &4 SEQIDNO; 3, SEQIDNO: 4. SEQID NO: 8,
SEQID NO: 9 % SEQID NO; 10 #44-F, Frif4-F ()% Bt Frib
854 CDA0, L)X R B HZA(RRT ATCC, #HIZHRBTH
PTA-110)4r k& 3 %, 1404k S2C6, B R 2 RAZGEEX F B9 %
%) S2C6 4 .

3. RAERLR26449F, FrEsF44 SEQIDNO: 2 4985
BAS|, RH4K SEQIDNO: 78 8AMAS, RAHSHA SEQD
NO: 2 &4 RKEBRAF 7], &8HF SEQIDNO: 7 4 RIBA 7).

4. BAEEL1 K 265F, €A FFIK,

5. BAIER IR 2649T, EA-HBEEG, 2F HERKY
% AT REBT T

6. RAEKS5 t4oF, €©4A S ZE SEQ ID NO: 7 A#4-E
SEQ ID NO: 2 #) bryodin (BD1)#4 5B 5 71

7. BAIER1K26445F, E2—FRAK, O HHXBERA
F ATCC, 8% 691&R 5 %4 PTA-110)4- ikt % M 474k S2C6 4477 %
EFARZE,

8. RA|ER 14 PAE—RAGH5T, EHFRLEMLY.

9. —H&ibeyEZa, EL4FH HAABAF 5 SEQ ID NO: 2 &
SEQ ID NO: 7 £H £V 95%4F —, FrdEé(a)k Zasp ikt
4-CD40; #=(b)s H X B(HRM T ATCC, 2 e9tR&E 54 PTA-110)4
Bhty R AR B MK S2C6 fark, EMBEEBAF S P ad—A K%

-1 -
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cccccc

...........

MR RIEA.

10. —#rsbib o4, FEE ()5 & LBUERAT ATCC, 1
H4R R 5 A PTA-110) ik th 3% F, i AR S2C6 F 444~ CD40, (bt
CD40 ikl CDA0 443 Ly 45%, Fo(c) b R A HBUFRET

ATCC, ##ERM T A PTA-110)9 566 X R 3£ 50 F04K S2C6 Aaik,

EMBRAEBRFI T @ — AR EANBRARIEA,

1. —#&it)Ea, MREG@@E5 & IBUIRET ATCC, L
H AR5 4 PTA-110)5-5b 64 % % 44k S2C6 444 CD40, (bt
CD40 Beik 5 CD40 ¢445 43 ha £ 1) 45%, (o) R 2 b4 LBWURART
ATCC, 5% #1R&BF % PTA-110)4-5 69 % 44k S2C6, B X & &
AREOBER T E4ENT S2C6 * £,

12, —#49-Edi%e8, €44 SEQ ID NO: 1. SEQ ID NO: 6.
SEQIDNO: 11. SEQIDNO: 12, SEQIDNO: 13, SEQIDNO: 14
# SEQ ID NO: 15.

13. —# 4B HEK, ©4H %5454 SEQIDNO: 3. SEQID NO:
4. SEQIDNO: 8. SEQID NO: 9 % SEQID NO: 10 64%& &1 64453
B 7.

14, AL 1385 BHHE, CA2HRLEOHEFRAT,
Frid B8 &4 s X BIRAT ATCC, 5% H#% & <4 PTA-110)
bt B X ERAR S2CO NERTER, FOANEBEER,

15. —F5EHil, CA4RRBTANRTEAFT], FEES
046 A LB A7 5 SEQIDNO: 2% SEQID NO: 7 EHEY 95%
69 ) —t%,

16. —¥r e 4%BEaNBFTRATTGoBNEY, MEEaS
AR BT ATCC, #EHRBTH PTA-110)4-5b ) R L R4
S2C6 #4354 CD40, J ELFTi & &3 hn CDAO Beikly CDA0 a4k 4-
E 4V 45%,

17. —Ha4&BBLSEONETRA NGBS, PR
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5F & 6484 Z SEQID NO: 7 % SEQID NO: 2 & bryodin 1 (BDI)
6 REBMA T,

18. —#rHBeiter, CAHCHEM TS G%E DNA 454
%4 DNA $) B EAMA X, Arid4 s DNA £ 5lstdit § SEQ ID
NO: 2 # SEQID NO: 7 698K A 5| B G ATSRS, iy
B G AL BL % A0 K A Fr 454 CDA0 69 % & .

19. —# &M, CAAHELEBREBARCSHDE O GRT

BAS, dEa S EIBERET ATCC, B2 eR&S % PTA-110)

Skt 32 5 FAK S2C6 #4424 CDA0, # BLATE R & ¥ CDAO B
1kt CD40 ¢4 842 ) 45%.

20, —#FFEMmiE, TA4F N THEEBEKRES SEQIDNO: 1.
SEQIDNO: 6. SEQIDNO: 11. SEQIDNO: 12. SEQID NO: 13.
SEQID NO: 14 # SEQID NO: 15,

21, —# A& F BT R, FH RO

() FOL%RDBEAHNTELTRAT ¢ me, MAEAS
®E&ET ATCC, L RAZTH PTA-110 69% LERAK
S2C6 #4444 CD4A0, H#HEFFrEEZ & # i CDA0 Hiks
CD40 #5621 45%, A RATRE G AT MR,
Fo
b)) @ik Eg,
22, —#EFEOGTE, EF kO
(@FHOSHDLFTAHEELTRA TR, FEEaE
4 SEQIDNO: 2. SEQIDNO: 3. SEQIDNO; 4. SEQ
IDNO; 7. SEQIDNO: 8. SEQID NO: 9 & SEQ ID NO:
10, vAfE g PTEAL B A ) AL 49 B & h ATk da R R &
e
by kTRt EE,
23. —FH ALY, ©eiE

-3 -
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(a) &4 SEQID NO; 2. SEQID NO: 3. SEQID NO: 4. SEQ
IDNO: 7. SEQIDNO: 8. SEQIDNO: 9 & SEQID NO;
10 8§ —Fr5-F, L ETHBST XA ZE, FFEST0)
S fE 4 Fb 45 A CDA4O, (i CDA40 Beik 5 CD40 #4438
e E ) 45%, Fa(iii)l & LAEGRBRT ATCC, 52 o)k
£ %4 PTA-110)4ubdg R A% 5. dudk S2C6 A8k, A4
FEABFIF o —ARENBARRBEN; #
(b) —# 35 % LT 4% a4 84Kk,
24, —FFARWESY, CalE
() —H4 ARG RER B ENBILES, FEAEAOS#
RAB(RET ATCC, $8 2 69 R&E 5 4 PTA-110)5- 5652 52
Mk S2C6 #4454 CD40, (Mg CD40 Beik &5 CD40 ¢
B E Y 45%, Fa(ii)s & XBUERET ATCC, #R
AR T A PTA-110)45k 4 K 4K ¥ A 474K S2C6 Aatk,
EMBBEBTI)FEL—NREANBRAKRIEN; F
(b) —F+ 25 5 £ T2 e #4K,
25, —FrEMedh, ©oaiE
() — ML F AT RAEA R EOHAED, HEEADEA
LA (RAET ATCC, $5 2 694K 5 2 PTA-110)5-b 64 % £,
itk S2C6 #4454 CD40, (iiME CD40 Bkl CD40 4
LY E Y 45%, Fe(il)REAH LR BEFRKT ATCC,
BEMERAT A PTA-110)4-36¢0 2 F 44k S2C6, BR
AHRRNEOBEN T EaBIE S2C6 4, #
(b) —# 25 5 Lo 3% ah HUK,
26. —#BAELY, EaE
(a) &4 SEQID NO: 2. SEQIDNO: 3, SEQID NO: 4. SEQ
IDNO:; 7. SEQIDNO; 8, SEQIDNO: 9 & SEQID NO:
10 69 —FnF, HETHAMBERMBLEREE, Ly
— 4 -
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F) 5.7 4 Fbh 85 A CDAO, (ii}2 CDA0 Bedk &5 CD40 4445
S mE Y A5%, Fo(ii)f 4 RBHRMT ATCC, a8
R T X PTA-110)5 566 R K ¥ LIEHAR S2C6 4att, &
MBEENUF I T O —ANRENBARIEN; Fo
(b) —Fk 35 5 b T3 % e Hbk,
27. —#rHAEs, Bas
(a) —FPebiL B d, RETHRBEXNZRERLLE, FRE
a5 & XREBFRT ATCC, HILHEASTH PTA-110)
ikt 3 A EAR 5206 F 44546 CD40, (i) CD40 fitk
5 CDA0 #9sk8-3he £ 45%, Fa(ii)ly 4¢ 2B (FRR T
ATCC, #EAHRBTH PTA-110)450 6 R R $ L ERAR
S2C6 ARk, AMBEXBA TP & — R ENPBRAXE
N; A
(b)—#F 25 F LT 45 e $k,
28, —FH ALY, ol
(a) — T T E, RETHRABERNEEAELL, FEE
()5 & XAURRTF ATCC, #AHHATAH PTA-110)
bty 3B F M AR S2C6 F % 454 CD4O0, (iiyE CD40 Brsk
5 CDA0 thss 4 mE Y 45%, Fa(ii) R2 b & X RARR,
T ATCC, #8ZGRB S A PTA-110)4 504 # % 44k
S2C6, EARREARRNE AT EO BT S2C6 # 4,
Fo
(b) —# 24 4 LT 3% s 8K,
29. ARAIEK 23-28 PGB A ESY, CLAH CDA0 B

30 —HAEHFPIEAEARGREN I X, BFE0E
TR ES—% ¥4 64 SEQIDNO: 2, SEQIDNO: 3,
SEQID NO:; 4. SEQIDNO:; 7. SEQID NO; 8. SEQ ID NO:

_5_
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33.
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9 & SEQ ID NO: 10 & —#r4F, ﬁiﬂiﬁ‘ﬁféﬁéﬁﬁ%ﬁ
JE, FrEa-TFO)% B4 Fre4 CDY0, (M CDA0 Beikh
CDA0 #4853 m 2V 45%, Fe(iii) 5 4 T (R T ATCC,
FEGERT A PTA110)4-3b65 X R ¥ L AR S2C6 48
b, EMBRLEBRAETFOE—NREANBRRIEN.
—HEEEFEARBHERENG T, EFikaiE:
BFHRAELE -~ EG AT, EETHRETRT
B, FrdEa()h#XBAERRT ATCC, HEHRRT
# PTA-110)4-ik 848 % 13tk S2C6 #4444 CD40, (i)t
CDA40 fiatkty CDA0 #hss 38t & ) 45%, Fo(iii)l 2% 4 (%
BT ATCC, HAEGRETH PTA-110)5508) R R L %4
& S2C6 AQtk, EMBRLEBAF I F 48— R B NG
AN

—FAEEHFPAEAITHRESGF &, EF x4
BFPHAEE—FEFH—FENLEE, EXTHBESEFAHR
RE, TEAEAOSEBRET ATCC, #EZHFRET
4 PTA-110)5 b th % % 34k S2C6 #4444 CD40, (iyE
CDA0 Betks CDA0 pha 438 E ) 45%, F(D)RRdHER
BB T ATCC, #HEHRBF A PTA-110)4 30693 £ B4R
1 S2C6, ERRHANE QMR T E4BEF S2C6 F 4,
—HBEIRBRENEBEENF &, EFE0E:
TR B H—F 6964 SEQIDNO; 2. SEQIDNO: 3,
SEQ ID NO: 4, SEQIDNO: 7. SEQID NO: 8. SEQ ID NO:
9 % SEQ ID NO: 10 &§—F45-F, L ERFAREH YR
AR R %, RS FORAFRMEES CD40, (i)
1% CDAQ Bedk s CDA0 445638 E Y 45%, Fo(ii) & 4 X/
(AT ATCC, A YHRART H PTA-110)5 350 6) R LI
AR S2C6 AL, AMBERBAF) T AL —AMREANRAR

_6_
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35.

36,

37.

.................

I

—HAEREPHAEREBERN LY T &k, EFEals
BTk R — ARG —HALES, EERRARELY
SHEHAEZBUFERHE, HEEHGOSE2XB(HFERT
ATCC, #8% 69HR A5 H PTA-110)5-i049 2 % B4k S2C6 &
445 4~ CDA0, (ii)1# CD40 fieth 5 CD40 ¢4 45 53 hm Z 1 45%,
Fa(iil) 55 J¢ XM (R A T ATCC, 3§ = 4R AR5 4 PTA-110)5-54
8 RARE % 34k S2C6 ARk, BB E LA T 0.4 —4
HEABARERIENAN.

—FREERPHERHEBLAANLNY TR, EFEOIE
BPHEAEH T EFH—FhES, HERFMRELS
B ERMERRERR, MEAESOSLXR(RAT
ATCC, 457 t94R &5 % PTA-110)55k ¢ % %, etk S2C6 &
% 4£ 4 CD4O0, (iiy# CD40 fadk 5 CD40 #4523 e £ 1) 45%,
Fa(iil) T2 b 22 (R T ATCC, #32444R &5 % PTA-110)
bty R F AR S2C6, AXR G ANEGEENFES &Y
3] S2C6 = 4

—FHEEHEFETRTABRAAERGF &, EFEOE:
BFEkEH %X F4 64 SEQIDNO; 2. SEQIDNO; 3.
SEQID NO: 4. SEQID NO; 7. SEQID NO: 8. SEQ ID NO:
9 & SEQ ID NO: 10 ¢4—#4-F, X ETAMAEHTATHL
B A, FTESFOEEFAMELES CDA0, (i) CD40 feik
B CDI0 Y& S mE Y 45%, F(i)H & LB (HRAT
ATCC, #% t9% &% % PTA-110)4 ik th X R 32 L 4k
S2C6 Ak, EMBELABAHN T @ —AREANRAKE
.

—FEEE ARG AR ARG F R, AFEOE:
BTk RGBS, LEETHBSEHT XM

-7 =
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FhREAR, FAEAGOLAIBUERRT ATCC, HEMHRER
5 A PTA-110) 45k 3£ L Fak S2C6 F-4454- CD40, (ii)
4# CD40 Btk f CDA40 ¢445 23 ha E Y 45%, #Ha(ii)5 2 28
(R#& T ATCC, #HBEHERTH PTA- LIS RRALALE
HAR S2C6 Aatt, EMBRALBFFF 04— K S MNBRAR
A
38. —HPAEBEPLF AT LEARG T i, HF ks

BT EH T —FEAEE, LETHREHELH
Bk, FTdEd()S & BIRET ATCC, #R &%k
&Z A PTA-110)5-5b i 3 % M FA4K S2C6 3% 4454~ CDAO, (i)
1% CD40 Btk 5 CD40 )443 £V 45%, Fe(ii) R 2L d &
ZBARET ATCC, #H{EHHRRS H PTA-110)5-5b¢ £ L%
Ak S2C6, BERRHARNEH BN §Ea &g S2C6 * 4,

39. MAER 30-38 PR F ik, AFEEaELTHREE
# CDA40 #eik,

40. AA)E K 30-38 PIE—FAF i, LFATREHERA,

41. A K4 3K, ©RERFHH IgGl,

42. —FFAKSMAEE E e, A RHSR S —FKEH
AL E G MR B Y S Bmin, TEEE S5 R TBERRT ATCC, %
EARAT A PTA-110) 405k 69 £ 5. 144K 52C6 54454~ CD40, H H
B i & @ 4% CDA0 fedk 5 CDA0 4944 £ ) 45%,

43, —HERESY, TOS@LRAFIES CDAO0 th—H i
F, Frid-FHha CDA0 Beiks CDAO0 4424~ (b)CD40 Bedk; Fo(c)
—FHF LT RZGER, CNAETHRET AT R ERL A &K
W, BT A BOE R R A K

44, —FHEEZFTLARITRAS LB ERNFTE, EFEE
BT AR EA QL BIFFMLES CDI0 —Fr 4 F, kg TFiHie
CDA40 fzikty CD40 #9454 F=(b)CDA0 Bedk, ©ANEETATIE S 5 3

- 8 -
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45. BAIRRL M4, LVPARFEARMTEAREE,

46. ARA)EK 30-32 Fw 45 PAE—R G F ik, HPITEBE A TR
7.

47, BAFEK 36-38 FIE—HF ik, PR EEAERYER
BHAT A,
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1. ZEA4HK
AEBTREHFOIERE. ARARPEBERALEEARRTILE
H &k b 5 ik e b dh, GL3ES-T I CDA0 Beik b CD40 #4-4
CD40 #4-Fd. CDA0 #45FG AT/ TR/ XG4 L ERA
S2C6 B 414 4h.

2. A9EX
CD40 R —Fr A S iR A Koy miek oaa it g g,

Frixmpe kA 635 B mpe. B mpe BB, SRR, LA
Emfp ik, CD40 &4 CD40 BeiRk(“CD40L”), A X AEFE EiTsE
¥, CD40L F#&46 T gwfe k& & (Younes ¥, 1998, Br. J. Haematol.
100; 135-141; A X, Grewal #= Flavell, 1998, Annu. Rev. Immunol. 16:
111-135 #4+i%), CD40 5 CDAOL #4408 E4E K 58 B i f ik
% B tafRey¥i;, Rk B et A& E T CDA0 A-Fa91: 5
HETASHME-FEHN AT, ERETHREIRE- T
B¥ & 4 JE S T 89 % 48 (Grafton %, 1997, Cell. Immunol. 182; 45-56).
B b, A -FH#3i& CDA0 F= CDAOL Z i8] 642 Ak-Be kA8 ZA4E A A BEAL
5 A et kst T RBRA L EXAME.

2.1 CD40 #a CD40 Fzdk
CD40 Z TNF %48 Kkt —R . % K4k €35 TNFrll. CD40,
CD30. LMP-1. LTBr. ATAR. OX-40 #= 4-1BB %4k, CD40 484,
AEEAT B-hCwi., EAmEfmEalt, thEAT SmiE.
AEmief LA mie LiEity e B -Fi%5 5 (Van Kooten #e

Banchereau, 1997, Cur. Opin. Immunol., 9: 330-337), £ &% 4%,
-1-
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CDA0 ZAAEFH S ALIBE, GLIEME. BIE. T8, LEf
9P § 5% (Stamenkovic %, 1989, EMBOJ. 8; 1403-1410).

CD40 Btk R —HAEFL T G LAEXHEES ., SihsEL
CD40L §# CD40 3 Kb, & E#EAT5 (3T -F /R4 E (presenting)

wmietei Rénfe. Fimict B ) A RS 5ME 5T T @l

FER R mad LA mip). CDA0 1255 8 B hez—4
5} TNF £ 4K48 % B F(“TRAF”)#4 % #2445 (Kehry, 1996, J. Immunol.
156: 2345-2348). TRAF #h&#EH 5 TNF 44 7 (&35 CDA0)H
AEAE R SR AR, AEEREYES 6T 2= 0 4. TRAF]
#o TRAF2 R 5 424 w58 £ 498 % (Speiser &, 1997, J. Exp. Med.
185: 1777-1783; Yeh %, 1997, Immunity, 7: 715-725). TRAF 2.
5% 6 ARG AFEALIEAE, €36 NF-«B Fo c-Jun N K% #8510,

EEFE By, CDA0 #4544 R E A4 X £ TRAF2 #» TRAF3,

#5824 © TRAF ¢ Fi8(Kuhune %, 1997, J. Exp. Med. 186: 337-

342), CDA0 4 4-¢9 4k A LB kT R % E (De Paoli %, 1997, Cytometry
30: 33-38), €&6E, 5EAEE R B mEAKIGHERH IR,
BERE B o bty CDA0 #54-Tul S8 4 K sl fo it - S 60 i
56 1-(Funakoshi %, 1994, Blood 83: 2787-2794), E., EXRE 4@
JRE A F &) CDA0 647840, S8, A TRAF Fodk ) -TuliFF g
FFHIEE 4 KR FRELE GBI TR .

2.2 $ CD40 4k
BREY LRI, EAHHEKGR CDI0 ¥ F B RACMAD)H
EARAREAR (1)AEY 90%3H] CDA0/CDAOL #ia EAF A H# A4
F a4 CD40 3 % e diik(Armitage %, LB EH|% 5674492
% Fanslow %, 1995, Leukocyte Typing V, Schlossman % 445, 1.
555-556); (2)ifif CD40 stdi4E 5445694 CDA0 3£ 5%,/ 4k (deBoer
%, £BEHE 5,677,165 %), #(3)iiL CDA0 45 ) 1z 5 {21

-2
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#1m CDA40 #= CDA0L . [7] #4 48 E.4E A 49 45 CD40 £ %, B 54k , 4o G28-5

(Ledbetter %, AE 4% 5,182,368 %; PCT %83 % WO 96/18413).
2,480, —F % % ik CD40.4 (5C3)(PharMingen, San Diego,

California)4# CD40 #= CD40L 2 jd) ¢4 48 B 4F B 3 Jo 25 30-40%

(Schlossman ¥ %4, 1995, Leukocyte Typing V: @ #mia41bii/E 1;

547-556),

Armitage (LB A% 5674492 SINL T8 CDA0 £40F
& (846 3% iR HuCDA0-M2)8y 75 5%, CAkES 44 CD40 Hiv
#] CD40 & CDA4O0L #4454, vATARS 6 77 4548 2 M A m A & i& CDA40
B R

DeBoer % (4 B &% 5,677,165 $)35i& T 17 CD40 £ #1444k,
CIEAHIARMEREN, &4 B @ieid iy CD40 HFakr B @ke
E., £BETHF 5,677,165 THEAFMFMELT L4 CDA0 £ A KR
A EFEA B mpEkdm LA CDAO B, EHA B @mptd) LK
S & eI

Ledbetter % (£ H 4% 5,182,368 5 )& T —Fbfiesk G28-5,
T4 B mpR&IE BpSO(AkA CDA0)H -4l iEied B mpnra
Bamie AR, #3 B ey X, B/, G28-5 &£ CDAOL #ALETF
A HIE B AL EL, IR H ik CD40/CD40L é44a 24K A .

S2C6 & —#F 4 & A T IKIFABE B 69 3% CDA0 £ %, i Fodk (Paulie
%, 1984, Cancer Immunol. Immunother. 17: 165-179). S2C6 &4-#&
EArmpe kR L RiA ) CDA0 R4k, &35 B-Remipe. AL miet
LR mAe, C.42iE0 S2C6 st A4 LA &S B mpsTA N EHHE S
AR 45 Fbh., L E24EH 8206 HATFI A mie  HS LA K ZH,
AR Y5 B kAR5 R MW (Paulie ¥, 1984, Cancer Immunol.
Immunother. 17: 165-179)., &K A EF: S2C6 44 B @ B My
R4 85 k7ie.49 A i (Paulie %, 1984, Cancer Immunol. Immunother. 17;
165-179; Paulie %, 1985, Eur. J. Cancer. Clin. Oncol. 21: 701-710),

-3-
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BT#0 B mBERNBUI, BEBEF S2C6 & B HE MKt

i# 3% 4 KR E4E 5 (Paulie ¥, 1989, J. Immunol. 142;: 590-595),
S2C6 fitsd il Ak & X h| M R/X B amfedgsi, hhirs 5206

st ASHE B miefLf ¥ shi#E p(Paulie ¥, 1989, J. Immunol. 142:

1590-595),

REFREHHRE LERT G28-5 f= S2C6 25 &40 F) K kit 49 &
{i, BEMEMERKGARIE, X EZREMLGL FLER
W —FT A B 65t AT R R M A Rkik B fafiéd sl g2 (Clark Ao
Ledbetter, 1986, Proc. Natl. Acad. Sci. USA 83 4494-4498; Ledbetter
¥F, REEME 5,182,368 %), AFLRGRAFHAT, EHAMK B
M EALE 64 S2C6 tb G28-5 £ 100 4% (Ledbetter ¥, LB EHH
5,182,368 ).

FAARE &G ik, AR WEFTIATGEE. HERIe
BREAZGERET XTFRAERFER AR ARG, AL PAREZL
#EE.

AR BA ARG —L2F LR E A AFERH Lk
YA RZ A LR HEK,

.

PIFARFGEFERGELIE— L6540 CDA0 4k, PR
T AR B8 IT-S A9, iL343% CD40 Fu CDAOL Z Al 64AR EAEH . 3
3& CDAOL A3 eyt EARARBIEE, KEPAST S2C6 £ 4
BT EE S LA FAZL T CDR RAEMREHLT, @i

TiXER KRR S FHFEFER.,

AEFAF BRAHF a4 S2C6 L X fERARNTER &——/\;‘L}/\
AE#AFI(SEQIDNO: 3. 4. 8. 9 & 10)69 1 & 4MM sk & R (CDR),
B 4>F(a) S A 4% R MM 45 4~ CDA0 #F=(b) 4 X (R & F ATCC,
R ORES S PTA- 1105 R AL AR S2C6 Fark, A

-4-
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BEABRFI P AL AN REANBRARBEAN, ATREZHEZHBERR
F ATCC, 3% 694585 % PTA-110)45-36 69 % %, - Ii4k S2C6 AR 2
BARAEOHESFTEOSE S206 24, A—ANEARNGTHFE
¥, FESTFRAERELGRK S2C6, BRAF Ak # 48k

S2C6 MR A FHREH, EH—NREROIHFTEY, MESTR

— AR, EF—ANERFETP, FEREATZEHEY [oGl, 45
—AERERFTETY, RS T HEE4TER(SEQ ID NO:; 2
WAL I))RELTERE(SEQIDNO: 7 ¢ KA 5.

ALALTBROABSCEE - HEBAYELBRA T E LR
R S2C6 ¥ K B A/ RAE Y, AR AL TR F %k S2C6 &)
BB EM (Pl doi@ i R REBEFNE S —FLFEMGST. E—
MR ERFTEF, RE—FLEER WIS CDA0 6h5F, &
SFAEHLABERA S2C6 HEMF/RBRTER, BMN&ELSEL
# bryodin 1(BD1)&S BABF 564 F =& 4,

AERALFELESHGELBAFE SEQ ID NO: 2. SEQ ID
NO: 3. SEQID NO: 4. SEQID NO: 7. SEQID NO; 8. SEQ ID NO:
9 & SEQ ID NO: 10 BF £ 5% R —MEd, MEEa(@i
B A RS CDA0 Fo(b)b £ X BUHFRE T ATCC, #HEMNERRS
# PTA-110)4-ik 64 R #5% X34k S2C6 Aars, AP EALRAT
POAL—ANRENBRRREAN, E—NEKRQGREFTEY, FRE
B FRRRRE AR S2C6, ERE4H ATk R L HEHRA S2C6 KR
REH K24,

AL PLFRANEE, TEEO@SBIBEFRT ATCC,
35X B4R AT A PTA-110)5 5089 L HAR S2C6 £ 4454 CD40,
(b)f& CD40 fitik & CDA0 e44: 43 E Y 45%, Fa(c)h £ XBIRE
F ATCC, & 691428 %5 PTA-110)4-3484 K $R 3£ 7 M4k S2C6 48
B, EMBELERAEINF LE—AKENBRREAN, ALEA DR
XA (& T ATCC, BAHHRBTH PTA-110)5-56 6 £ 4 LA

-5-
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S2C6, BRRMARE BT ECBYH S2C6 #4 . £/ Rk
MERTERY, FFEAZOTEZRRLAERIK S2C6, AXRAH Arid
¥ % MR S2C6 49 R 4k T4k 4248,

AL PLE N BRIDITENSTF Bl GHBE KD QI6H% AT
FI ARG ey DNA #XHER; 4MEsThREae THm
B, ABRAE FATREANFE.

E—ANE#RFTEF, FELPBHAUROCAKRDBEAHLTHA
5, HPAEEaLH (QEHXBRRT ATCC, X HRETH
PTA-110)4 k09 2 5%, 34k S2C6 ¢ ER/TE R, FdART X,

BE—AEHRFEP, TESBORMKOASRDEG AL THA
5, A FPAAEOEH()dhEXBIREKT ATCC, HEHRESH
PTA-110)4ik 64 % %, 404K S2C6 6982 TE K, FODARE X,

AEREFROSTAHBRBAN TR @R, TRASH B
FOaNBETRAT, MREEH5LELARRT ATCC, #ELHRR
235 PTA-110)5-3k 49 % %, e diik S2C6 444 CDA0, 4 CD40
feihE CDA0 th94538 00 E ) 45%, KK AERRBEAE EHEEOH
Fik, QISR mE, REMEZGHMEEBEE, FII
08 w0k 3

AABRE Y RAF FHEBEARG T HmM, ARk 64 SEQ
IDNO: 1, SEQIDNO: 6. SEQIDNO: 11. SEQIDNO: 12, SEQ
ID NO: 13. SEQ ID NO: 14 % SEQ ID NO: 15, ;AR A% *%&
AeFE, QRRAMEASR, BRAOAEZFMEATRLEGEY
WAt mAL AL, FEKMERNES,

TRBRE DB X YOS RLY S FhRkeHmAEs
B, AEKGERFET, REVTEASH—FHyTFh—HB4E
T HZHBRGE AL 44, Frid4T4% SEQIDNO: 2, SEQID
NO; 3. SEQID NO:; 4, SEQID NO:; 7. SEQID NO: 8. SEQ ID NO:
9 & SEQID NO: 10, %4 -F(i) . /& 4% M 444 CDA0, (i) 4= CD40

-6 -
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a8 aAnas 00 mm mmag

Bkl CDA0 484, Fn(iii)s 2 XBURA T ATCC, R HRMAE
# PTA-110)4-6 8 R A% L AR S2C6 Ak, EMBRALRAF

FEE—AREANARRKIEN, E—ANRARGEHRFTRY, A

F AR KKEAEIAR S2C6, BARAAH AR L BIRIK S2C6 X
KEMS R,

AEPEFROE—FAENEAF—FEF L TRLHERY
BRmeY, EEaOEELBERRT ATCC, #HEHRETH
PTA-110)4ik49 % % 34k S2C6 & $454- CD40, (iiME CDA0 Bk
5 CD40 ¢4455-%mE ) 45%, Fe(iii)h & XAHRK T ATCC, K&
HRBE A PTA-LI0) b6y R KB MEHAK S2C6 A8k, AAEE
EBAFFOLE— A ENRAREEN, AX2HLIBERAT
ATCC, FHR 4R T PTA-110)4 ik ¥ % ik S2C6, HFRZ
WALEOBXEEOEIE S2C6 24, A—ANBKOTHFE
P, FEZORRERAKREAETIR S2C6, B REH Arid & 18RIk
S2C6 4 R AR Fah K 4244,

EEERYERFEF, RELAAHEALSYOLERELBH LT
BIR, RETAREARTGRE, RTAKBERELBLAL
A, RAELRKERELNEBAL,

HEEARGEARTEFY, KL HRELSHIL 04 CDL0 fdk,
E—ANBARYERAEAFTEY, HEHAUASHOLL@—FHT, EL
JE 4 s A CD40, Ao CDA0 etk CD40 #hsk4-; (b)CD40
Boik; Fo(c)—MHHF ETHRLHEKR, ENBGETHBEHF IR
RAEIKBEAR, NTHRHERNBLASL, EEHRFET,
Flde, FFEGFTAR R KL HHRIK S2C6 KA RE F IR 5C3
Ao AL FFik ey S2C6 T4 4,

AEPREGEAEET LA R ENGFE, AFFPHE
BB AL T ERILEFFETATG AR FER ARG F
., QRS THEREEARAMENRLRG ST RAL, Flo—
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# ¥4 6,4 SEQIDNO: 2. SEQIDNO: 3. SEQID NO: 4. SEQID
NO: 7. SEQID NO: 8. SEQID NO: 9 s SEQID NO: 10 #4457,
P 4 F (D) S B 4% et s 48 4 CD40, (iiMk CD40 Btk CD40 whis
L¥mEY 45%, FEEEXBUERET ATCC, HEHERRKTH
PTA-110)4k 04 X 5 3% 5, 34k S2C6 Aatk, AMBALBAF T+ &,
B ABREANBREGEN., E—NERGERFTEY, TELSFR
R XKD F R S2C6, ALREH AL LRI S2C6 69 XK E
4 ek,

AEARTRAEEE VYL F AT RANF %, AEFPHUE
R BERBEN T EBRLEE T ST AT RRBFER AR F
%, OIELTHESE MG E, FEEGG)S 5B HRK
F ATCC, 3876445 4 PTA-110)5-5k 6438 % 304k S2C6 & 44
4~ CDA40, (iiy# CD40 Btk CDA0 ¢4t 438 mE )V 45%, Fe(ii))s
HXBARET ATCC, 82 e9R& 5% PTA110)5 o) R K% £ 14
AR S2C6 Ak, AMBBEBRAF|F QLS — AR ZARARRIEN,
AAROEXRBRRART ATCC, 5 HEBKTH PTA-110)o b6 £
SLMEHRAR S2C6, EXRAOMANTOBXE EaBinF S2C6 ~ 4.
E—ARLARHERFET, MEEAQRRRKE LSRR S2C6, B
TRAH BT A IR S2C6 Y R X T K 5244,

ERKRGERFTEY, RELRAFRLOIELFAEEL CDAO
AeAk,

FEPLTBLEREYALFATGTRESLEERNFTE, &
AL THAZEZFLETARA THRERRXBG Y TRABR: (a)—
FoF, ©hESF LA CDA0, H45-FH7% CD40 faik s CD40
#) 4k 4~ Fo(b) CDA0 Beik, H ¥ AT 9-F T A& X R & %, B34k S2C6
KK AR ST 5C3 R Ao R LATEG1E—F S2C6 474 4.

HE—AMREGERFRY, AREEH DA

AEPLFRAZUS LA Y. HEARHYRESH —FF
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EEHBBEGHHERNS B @R, HRAEGL R TAURET
ATCC, %% 694%R#& 5 4 PTA-110)45b 6438 % M Fidk S2C6 F 444
CD40, F EFfikE & 4% CDA0 fedk s CD40 th 243 o E 1V 45%.

4 BERL

B 1. S2C6 iz TRELM, BRFTAAEBETER(V )N
¥ 8F 5 (SEQ ID NO: 1)# R A8 45 (SEQ ID NO: 2).

B2 S206 HE/RTERRLEMN., RFTHETHRTER(VY)H
#EH 87| (SEQID NO: 6)F#KAB A FI(SEQID NO: 7),

B 3A-3B. S2C6 9T ER &4, (A)EF7T S2C6 V. e9 £ L85
5(SEQ ID NO: 2). (B)2+®7T S2C6 Vy ¢4 £ LB 5](SEQ ID NO:
7). FRIZAFRTEAMEAEZE(CDR”). BF7 48 CDR #hwiy
RE&FF]. V, CDR 1-3 ¢) EEBEA 7 53|55 &£ F SEQ ID NOS: 3-
5. Vg CDR 1-3 ¢4 A8 A 5|43 & F SEQ ID NOS; 8-10,

B 4. S2C6 % % 4474k 3% CD40-Ig 5 & ik CD4OL ¢4 Jurkat T
WA A, L REHIR-CDI0 £ % EFRAR(CmAD)AETF,
CD40-Ig (CD40 AL BRRBEANTERLRLSEZ )L S 4 E
CDAOL, ¥ %M 4itkl CDA0-Ig B F 1 -0, 454k CDAOL
eh¥etmfeiRE 1 I, AFARBRKAECFITC MR LHRAA Ig

F R RN et 4-yemiesy CDA0-Ig. AREHREASHFERKL
3% E(“MFI™)R) & CD40/CDAOL #4042, B+ TR EFHF 1
& MFI,

B 5. S2C6 & F KBk ZTiEN CDIOL 5 B wigk & CDA0
eysk A, 3R & -CDA0 £ 5, 304k S2C6. G28-5 2 M3 &
#F R AKTBE %4k, EXA-IH8 A4 F, ;2% Ramos B @i, A
B ek @G, AT RS AL CDA0 femie TRy 1 )
af &%iﬂﬁﬁﬁi&m@&ﬁ&%m FITC #7it4y CDAOL 5 B tmfety

. PRI H) K AZE R Z CDAV/CDAOL 44942 /K.

-9.
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B 6. £ CDAOL'#|#¥ Ao di-CD40 3 % kA AT, S2C6
WIERARAIE B mpe IR &, 508 B @mpe(l x 10%/30L) 5 3%
Hadk B ¥y 4N 5 CDAOLY Jurkat T 4|38t 49487 30 ng/ml #35-CD40

AR S2C6. G28-5 & M3 SRR LKk EXA2-THS %

A, @it A kEE 72 St PH-TdR #0) B @t
3h,

7. /&2 CDAOL AESFALEY, dTHEKRASE B fafstii-
CD40 % %, FARG IR . H5hA B mfiel 4:1 R4 bR eh4E3
7t CDAOL" 3| 8k 40 B6. Am 38 Ao 3R E 6 3-CDA0 32 %, B4Rk S2C6.
G28-5 H BB IIK, EXA2-1H8 A —#L, it A d#dE 72
JoabdEA H-TdR 420 B @836 74

B 8A-8C. ¥ Rdidk S2C6 ¢4k A 378 7 . IR S2C6 H(A)
Ramos A B 4364k Hodgkin # @&, (B) HS Sultan % & M54,
HO)IM-9 £ & MEHMeIAER, ARTHR-KERHK-GMI
432 SCID ~&.(5 R/4R), AP RAFA @R NK)FE M, HAex
H1x1052x 108 Py mp et B | ARE 5 RALLERARL TSN
E R, FERTRMEAAE D REEB,

B 9. BD1-S2C6 sFv f& ELISA 4 F M4 4B 4 CD40-Ig.
BD1-S2C6 sFv(dy B4~ F % %, &34k S2C6 7T L X &9 bryodin 1(BD1)4
BB F-CDA0 SR EE)VEXDATH TS SR ER, BEE
MFFHH, KE12A Blue Sepharose B EFiFr £ 4B G, B EZH
F AL CD40-Ig F A B, REMKLNLES L ELISA YH£4BX
& CD40-1g ¢4tk 5. A 0.5 pg/ml 49 CDA0-Ig @M EFH TR, &5
42 25 ng/ml S2C6 3. % M- 34k(A). 25 ug/ml 2+ B 34k BRI6 (@) £
i FHRAR(M)AFLET, oAttt BDI-S2C6 sFv sg##Emk, iBithon
BDI #ft S do ik, BERAESLERR Ig thiRRITRACHEE,
#-#) BD1-S2C6 sFv 5 Bl b &ikegs 4, Aonit ¥ S2C6 £ 1M
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%244 BDI1-S2C6 sFy 5 CDA0-Ig 698 4~, fafunst BE 4B
AR 2 A &,

5. AHtR

AEPFR S2C6 ARG HFRAFNALKBLEE. FLRLY
B Rk S2C6 Z @ fotiBiég h BAR K CiTE P L. EE&HE
e EHRFTEY, RELRHL Tl ok 22 X306 S2C6
3% AR/ T4, K424 CDR 1 (SEQ ID NO: 3), #/%,
424 CDR 2 (SEQ ID NO: 4), #=/& ¥4 CDR 1 (SEQ ID NO: 8).
%44 CDR 2 (SEQ ID NO: 9)#=/# %4& CDR 3 (SEQ ID NO: 10), #
4% CDR 3 (SEQ ID NO: 554474 € CDR fo/S WEFTHMER
ForfBdMERFH—ANREAANAE), TRAMEHSFIREAR
KB E Mk S2C6(RM T ATCC, #HFHHEMTM PTA-110)H £
T RZE, ST L S206 A FIF/REEEHIFEE XML, B
fek, BREES-HXBAEE S206 A F)FETAARE. AESFEK
LHRFET, RAVNGHSTREAFF LS CDI0 (R £ F RN
S 95 4% e b i sk A CD40). B K #K S2C6 #4254~ CD4O0, Fo/ 4% CD40
feiky CDA0 #4248 B0 45%. 50%. 60%=, 65%. AL FTiE 4
F(#) 40 S2C6 K B HA7 A ) B A B 4R AL K 4K ¥ 5 44k S2C6
BB ETALAGEER. REs B Fariikt ~WRE
a.

AL PIEF R S2C6 Ba AREITEY, QiEERRT LA 26
M FRAIHLES, FEREBREF—FREMHCHeK S2C6 £
FERARAR X YD eE M, XY RFEOEERTIRTE4 CDY0
RS . FBMAIE T E CDA0 BS54 ARG H(FI R TIALB @
fed§3h). CDAOL & CD40 AR EM A ¢hmik; #HIMNEE KeIES,
VARE & R LB RA.

5 sh4t CDA0 sk, @4 S2C6. HArtdhFefidh, @

-11 -
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FEEREFARLIFK, BaAKR,. W4 FHIRAET 05T H K
2 4 BRI AR,

FEPLFBEFIAFTAE. XRARFELERAGARRAGF
%, G352 K 5 CDAOL BEA--F AL HEL4h.

WIL T 6-9 MO LAHIWUM AL, A KHEH4FFH
AFFT S2C6 A 44 LA SR 454E; CD40/CDAOL 6948 Z 46 A 434
3%, AP A K eIHl; AREAIR-CDI0 %% EH L5 CDA0-Ig #h4

A

1=

HTRAFAZEZHAWMUPRHCRALIRSER, KELAGHE
B RIA TR,

5.1 4% S2C6 A K

AL BR P A S2C6 B agAL HBLA ] A AR e ERF R P, 5206
Ak 6,45 SEQ ID NO: 126 & cDNA 55), 458 S2C6 & & 644
B(#4w B A SEQ ID NO: 24 7 81456 G). XL ARMEHLLL
Hdgd S2C6 ABAFE ) 8 MEFER(IPT X HM)EA; A4
CRAEFTETY, MY S2C6 FR6G E ) 25 AN(EG)EFEL. 50
AR, 100 3 200 MM BNk S2C6 T K405 5l 48 %,
AEAE G RLE RAF R, FrEEEHKE DT 50, 75, 100 & 200
X 5000 AL FEEKE., HBTAR LS N, KLPLEFREA
RAFIREE G LAy R XN LA B, BAEMmD, XHHELE
A-F CD40 9% & 94585 S2C6 H 444 CD40, F/%.4% CD40 Ae
iki5 CDA0 A 0 45%. 50%. 60%K, 65%. £EAF &,
#4045 F ) 10, 25, 50, 100 & 200 AMEFER &K S2C6 TE R A
B 4 7k k25 K B AN F 7] 69 A58R.

F P RBER L S2C6 B & AT E AR B, BERHA,
ATARA 8 “%hsl S2C6 B &84 A RSN B BN 24

BRI AT IR B S2C6 B8 A BN GIBL, FORRRILH S Y

-12-
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564 S2C6 & & ¢4 3L E AR 0 e 4 B

52 it[‘éﬁ%
VAT ALK S2C6 ARMBEAZAEFE., E—ALAKNYEAFTER

P, HAERLEAUR S2C6 R XA EE RNA, HMEAXTR

XAFHIG5 Y, ARGBURARETEAEHTERRS. &
RAEAHHUAREAPEY T 6 B0, E2FF %84, HFEE
FRERAR S2C6 494 H mRNA, #14& cDNA HHLERER
REARF o GRATESY), BAAEB GBI @R, Aokl
SFANFRBIWIEF. RETURALFHRBARNZLERIBAEIEY.
BE—AERFET, AEREATHERA—HH S2C6 AE R H RNA
RAE B IFiniE4 Y 4 X (Benton #= Davis, 1977, Science 196: 180;
Grunstein = Hogness, 1975, Proc. Natl. Acad. Sci. U.S.A. 72: 3961),
X de B B4 K E F MM d) DNA FBEIF SRR, T4
FRHiBE LR E T SEHHER, HBB LR BHCGeRTUARK
A ELR A ST A By R B K, TR AT A B ey 44 M it
AT#t— th .

X, AHAATHEELARRE WA, KFRERFHE
RE, TARRAELARGHEE, Flde, TRik#EH & cDNA
F R ZetikiFoiE mRNA &) DNA A, ol %4 B 4] 4o 405,
¥F Tty S2C6 BhHhskiEs, FLRAHN. BhRMGH

 WEES S RAERGEY. Slde, TA ELISAGERK B A MR T)-

B ik AR S CD40 8488 7.

T VAR A4 ) AR 22 Y mRNA 38, 348 ik s 8aiF,
K7 S2C6 X B, ExwFiky, B KBL L5 Z4ME mRNA,
4% mRNA #94-% &4 )R- 8012 7 4 &4 ) $6 R X (B 4025 4 CDAO
)% % Bk mRNA, B ik DNA B B a4 E 6855,

BFH—ANEXRFEY, TAHRLAFHA T LFEK S2C6

-13-
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cDNA, TAEABERAR st L e 45 F S2C6 LB oy 5%,
RETA PP AudB 69 S2C6 A FE/cDNA 35 %) 48 4 &,

Bk . AR RATR Cdo b K E A8 2 R sk, TATHEAR

OFEEARBTRESSHRE, RAEEKRAGALALEAYEL

AR B, XA AR QIR R TR EAR(oAT A )X R,

#4e PBR322 2%, pUC R 447 4. 45 &, Bluescript #4&(Stratagene). #)+4=,
TAB it AT DNA K BiE3 £ B4 ZAMEM AR 6 £ 84K, &
AT AERARHIEN. KA, WwRA FHE DNA BBy E4MNEHE
BT SR KA, BT B85 FTiE DNA 9-F o K38,
XA, HTRAEFEHRAFIEEK)EHEE DNA Rss b, Tl 44547
FROGA R XM 7T A8 %20 FRb) e A by A% B B 42 51 A
Fleg 4 MR EMTHR, A—ANEReFEY, Tl
) R B BAZ ) 2438 A3 69 5| 4 44 PCR, 4545 47 9] &4 $i 4K F= S2C6
AB. TliBats. 8, B, FILFHR TN TFIIALNE
Emps, MEELAHSHENSGRARAT.

ARG FES, THEL “BHR” ERmELRBENIA
B AERRES L BITEESSE ., EBNFTELERAZI,
ARl de K DB BTAAEHERGTE.

ERKRGRAEFTEY, AASEH S2C6 2. cDNA K44
¢ DNA 569 &40 DNA 5 Tiib B 2 mpestd > 4 S 3 W a9 ATid
AR, B, dilidfibieik. bitihyE 40 DNA 5-FHAEE
2otd) 5B F4 DNA FEDKAFIEANGEE, TURBFRFGITE
XA,

AR RARGG S2C6 KB sl KR S2C6 TER LA AL
FERGBRLARATARBEGRAT . RALAA AR HEL
BR A BB A 5] b MR AL BT 7], ABRBRA R E S206 frhdhi L
14 (3o T X2t S2C6 it 2 4k 3k KAy by 4348 ) 44 AR 2 AL F B A7),
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53 &3k S2C6 £ B
%55 S2C6 Ea A AREHNLUPIR BAALCHTEABBRL
5.6 ¥)ALEBEA 7], TGN B S E K EEABART, PSR
ANEOQRBEF I QERFBEFLTEOTAHER. HEXHFMELE

WREFETAGRA S2C6 XA A/ A ME X, Tl A &

BE-BRAGRBMAEBEQRBAEF]., ZERKOCIEETHRTAR
EHEGRE. RAEFF)RRGNAIHBELEL, ARED]
WAHRABF)R RO RBEARL; REY, #HodBTRAGEE
SAAEE K. DNA, fid: DNA s4545 DNA #4béh s, # AR
PRALASGER RS, BRGEEAMELKEFFRFEL
HETEAR, RFEARR B L-BARE R, TR RESEHTFH
A F G E—A
VAR R ATAT R B4E—FT & DNA K BRAEAB| BT 645k,

HMBESARAAB(HESENHR/BMEFREIETUERFZTOHDBAT
HRIZEAR, ZF ET @46 04K DNA Fob s AL BARA
TARE R EE). %D S2C6 E A SN BB 7] G RIATIL
B R AL BF AT, BME S2C6 B4 KAk A F4a4k DNA &F
SALE R 2 R, Hlde, Tl it RARH O 4w eh 1247 B 30 T/ 1%
Fasmiss S2C6 Fash ik, TH TS 206 AAREGERRL
S2C6 KB B F a@#F LT, SV40 F-1 .8 3 F K (Benoist F=
Chambon, 1981, Nature 290: 304-310). €,4-/& Rous B & F ) 3
¥ K% 5 4)64 8 2h-F(Yamamoto %, 1980, Cell 22: 787-797). #H
M 888 & #)-F (Wagner %, 1981, Proc. Natl. Acad. Sci. U.S.A. 78:
1441-1445), £ B A& G X B &A% /F 7| (Brinster ¥, 1982, Nature
296: 39-42); B MR E B4R 2oB- A BRAKEE & 30 -F (Villa-Kamaroff
#, 1978, Proc. Natl. Acad. Sci. U.S.A. 75: 3727-3731)& lac B 3)-F
(DeBoer %, 1983, Proc. Nati. Acad. Sci. U.S.A. 80: 21-25); 441

“FoEma@ iy AEEa” , #F Scientific American, 1980, 242:
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74-94; 47 RRAS kA AR 2 3T K 4944 £ ik Sk (Herrera-Estrella

%, Nature 303: 209-213)&R M E L=t &% 355 RNA 2 3)F(Gardoer
%, 1981, Nucl Acids. Res. 9; 2871), ¥AR ¥4 255 4% 5A4E — 5588
# .8 2 5h-F (Herrera-Estrella %, 1984, Nature 310: 115-120); #%

ABRBRACAGYRD T A4 Gal 4 B3hF. ADCRRLE.58) A

ZFF. PGK(BRH B B 5)F. MMM LEFT, A THE
THARHEFRFCERNTHEARSI MO DWHRERE: ERK
Mt tape P AEMGBRBEGR | XRLH R (Swift %, 1984, Cell
38: 639-646; Ornitz %, 1986, Cold Spring Harbor Symp. Quant. Biol.
50: 399-409; MacDonald, 1987, Hepatology 7: 425-515). fEiB4p
46 A7 & M 49 A B 4% 4) £ (Hanahan, 1985, Nature 315: 115-122).
A e P A E ¢ LR IE & & B 4| B (Grosschedl 4, 1984,
Cell 38: 647-658; Adames %, 1985, Nature 318: 533-538; Alexander
%, 1987, Mol. Cell. Biol. 7; 1436-1444), £ ¥x. $L&. HEFffk
Kéafeof A g b RILRE R E4 4] K (Leder F, 1986, Cell 45:
485-495). [ERFREF A EM QK G AR ) K (Pinkert ¥, 1987,
Genes and Devel. 1: 268-276), fEAfRES A /&M 64 P 6 & & K BH 3 41
E (Krumlauf %, 1985, Mol. Cell. Biol. 5; 1639-1648; Hammer %,
1987, Science 235: 53-58). AR FAEMMGa l-REEGBER
:}'E%'lli_'(Kélsey %, 1987, Genes and Devel. 1: 161-171). E£FHM @i
A EMGR-RE A A B4 K (Mogram ¥, 1985, Nature 315;
338-340; Kollias %, 1986, Cell 46: 89-94), £ K fi¢qV RBIR 4
FEF A &M SR G X B4 B (Readhead 3, 1987, Cell 48;
703-712). EFBITH FHGILRES 242 X FI24 X (Sani,
1985, Nature 314: 283-286)#=/8 F & ¥ F & MG R p RS M &
2 B 4] X (Mason %, 1986, Science 234; 1372-1378),
ARG FERFES, ERAQEAROST MEERE 5206 X
BB LSHTF. — A XEANLHRIURERSH ARSNGB
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BEHiFE(HeRAERELR).

Tl it SRR ARG AR G4 S2C6 A B IEA K B FEE Ak,
(@B (b) “#Fie” ARG ELEXTAL; FC)MART
RE, ER—FFEy, THIIRAESE5EAL S2C6 XEHFE K¢

IR IRAT AT R, BREANF|REERTE S2C6 A A& H

B, BEHFkT, THREFABZFMRTIEANL S2C6 XE T4 e5%
g “dRin” KB DEEW e EEEM. WA TRM. SRR,
EHRAEFHBROSRFINAEXTHE, SR RFEFHER/
BEAY. Hlde, o RAMABKRAIFILER S|+ 3N S2C6 X H,
T it A e A B e R B XA F S2C6 /A K R EUR, £
F=FFEt, TR HAFRTHRREN S2C6 F4), ¥ &
SEARGARAR, MR ETEFHl4e 5206 F & A4S Z 245+ 8
IR Fesh 4hdbM, #4038 3% CDAOL &5 CD40 44454, #1E¥ B 4m
Rk TR L

— BN Fo i Bk Bk EF48 DNA 4-F, BT 8 JUFF RATE E
St FE BT, —ERRTSENTFLRGEAERES, NTA
KEMFAFHETHERARA, JoiTHRE, THAGRAS KOS
ERBEFRATHRERETLEY: AP REAGHERRR
F. RRAFAFRBE. IR RH R BRG] AL B R) 1A
B R AL Fo $b4: DNA #4K, JE 0 ARBTUAH1F,

b, TAEEFREFTEASF TG RE AT B0 F XE
e LA B EHheE Emptk, XL FFHALETTRAES
BFHAGE; Bk, Tulded) 206 XE TREG AR, R,
RE W E L mAA A TS e LBl mlfodd
HAE (Fl o B R, BEBL). TRABSEWBPERELR
%, ABRRSEAGNEZGGAES KL, v, @B 2
GF e RETHATELERIRMBESES T, EEBPHRAT
FABREKEY. ERNSaRPREATATAKRAEESOY
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“RIK” A, mE, REERA/BELRAATIRERERY AL
B_fL,

R R EY, Rikey S2C6 A TG BRI B B
Padd., FERRTEATUBRTER, FHITHTERR =4

BESEN, E—ARLRGERTRY, BRPEAKLITLESY

B L F 4 A A (A 4o Boss 5F 1989 53 f 28 B Aee A ¥
#|1% 4,816,397 %), TRALZHBL-BIKREZRREZGHRBFT.
TR AGOEERBTAREG R RE. BRAEF)S LI
FHml i g, RREEG AP RAE)R RGO ALK, MED,
Wi EE AN REXALEHKR. DNA, itz DNA K& DNA
BN mE, SARHASIARUI LA Y.

54 K% Feth bR BE F 4

ARARSFE, REPIFEE S206 Fé B L E BiiTimeg RE
AT, ABRBEEMNGEBAT], FFRARAMAI A it
R(CDR)XAA L TCeHeeiEt., RAXEAL “TheeiEH” 4 S2C6
WERIERTFE AL ELK(RR) S2C6 EaiaX A kEHR
e h, Frik bt flie b g4 CDA0, HM ¥ B wmpefie, #
FIM ALK, 12 CDA0 Btk CD40 &g 4E4-3ha Z 1V 45%,

AEARERTREY, RELBRLE 206 &G A B AR 4B
B, AP AEdE L 6. 10, 20, 50, 75 £ 100 4~ F L B8 48 2%,

—B X kAL S2C6 ABAF TR, MTASHERF
M, XTRERTFAEFHA BRI RGBT RTA, L
B EOIEARMEIFCE YR ERBRB LR, SARE. £
% B mMe e M. CD40 £4-mE . CDA0 feikkl CDA0 &4
Rt M AE KSR F.

—BRZ W S2C6 &d, RTRitAFAF ENA#THSHIL
&, PRRIFAF EOCHEEN(FlE FLREN. FHEHNFST
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7 (sizing)42 E#41). B, REBHRMUREFTRE A TEE L
BER., TRAE—SEGR TN (RN 57 20).

KA, THIT KR Cso X T R LT 455 by A7 40§ 5
%, S2C6 & & X 474 Hy(#] 4o 28 Hunkapiller ¥, 1984, Nature

310: 105-111).

EARAG—AREERFTEY, KX 5206 £8, AAAEL
41 DNA H A4 ERBHESASH L, KABTEKES
WALk, MEBUERRT)ESHNEERBAFF K EALE 3A-
IB (SEQ ID NO: 2 4= )i R th AL BA I 42 M A A EH, R
Bt H B BT A R (LR AR ES).

| 5.552C6 AR AT 4
TRALRATIR Ldo ) S F1 T P AL 4G S2C6 RERT A
S, VAT B ke R K.

551 #EHESH

oAt T S2C6 A 69 % DNA X cDNA #7362
f&F DNA # (Southern hybridization)(Sduthern, 1975, J. Mol. Biol.
98; 503-517). RNA # % (Northern hybridization)(£ .4|4= Freeman
%, 1983, Proc. Natl. Acad. Sci. U.S.A. 80; 4094-4098). FR#IH A 7
A% B4 B3 4F B (Maniatis, 1982, Molecular Cloning: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor: New York)
vAZ DNA F 54547, B, KL ARLHRA S2C6 KB 694 BIR4.
Hlde, ERGBHALPCR; £E S FF 4,683,202, 4,683,195 #
4,889,818 &: Gyllenstein %, 1988, Proc. Natl. Acad. Sci. U.S.A. 85;
7652-7656; Ochman %, 1988, Genetics 120: 621-623; Loh %, 1989,
Science 243: 217-220)/5 A S2C6 A A4 HiR4T#HITDNA £ X, 7T
HRIK B GRE(Flde 2 X M) DNA & cDNA $ o5 S2C6 KB, &
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PAME BB H ©4meg3F PCR 435 k. T DNA & XA RNA £ -
F 0 2 K EA R HEATIRAE, AR RAR B i S5 4% AT 69 4% 44 S2C6
BERIRARAAAEAAREAEBR, TR X b 5 ik o RAGAF
L CFEQRRT ik,

=T 4% R PR A M P S0 A% B B 4E B k45 R S2C6 LB eyl ).
TifiE DNA K547k 5 o MM A 4% BB 40 8 7 £ 4 PR 4 88
#.

o i AT AT Cdo A B AT DNA F 5547, Qe
F Maxam #= Gilbert (1980, Meth. Enzymol. 65: 499-560). Sanger
SR x(Sanger ¥, 1977, Proc. Natl. Acad. Sci. U.S.A. 74; 5463),
4% F] T7 DNA % 4-85(Tabor #» Richardson, % B % #|% 4,795,699 &)
4% A B h4k DNA R AF4L(4) 4= Applied Biosystems, Foster City,

California),

552 EA{H

Tifit DNA A3)#5, KRBT HREG A (F kA f L
BEARRSA), Fih S2C6 & & b RABAF 7).,

Tl it F KU S It — F i e % T S2C6 & & A 5 (Hopp #
Woods, 1981, Proc. Natl. Acad. Sci. U.S.A. 78; 3824), FARKMHH,H
BTA TEZE S2C6 BHHHRAKRESFERKE (&R ME)AR K
BEReMEGEEAFIE,

A #ATF = B M 45-#7(Chou # Fasman, 1974, Biochemistry
13; 222), AEZEZRNAFRFH_BiEHE S2C6 T4 R,

T VAR AR T2 40t AR AL A AR A
BAEMTUR] ., T M R Fo 4k B oA BT 51 B R R

5.6 % % B 4isk S2C6 Fdkbt A M
AXAGET AT 7k 009 R Fbt 854 CD40 89 S2C6 HAktt
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ek,
EHHRARCIEERR TR LERK. ARLIRIK, HEHK,

ek, S F-MEdi4k . Fab KB, F(ab), 5 8. & Fab &k &

FAEHAR. REFHFRER R BA EE—Fik G A58 40 4

B, BE—AERFETF, S2C6 FrAEMES S2C6 B RALBA 74

AN BEBEBAETF AL —ANREARE, Fhf/BRNK, £5
—ANREFET, S2C6 FTAMATRAARNTOBNT XG0T
S2C6 FA . EBA—AFHAFETF, S2C6 7P EL S2C6 A
BABMAF ALY B ELEBRAF P LS —ANRE MoK, Ko/
RIBAR, EXRAANEOBRE TA8inE S2C6 ~A 6, AXRE
AFe T 5.7 RARBBFLSE G K Fhofe/ XA T 5.

H #1& 5 oh et CDA0 MR LMK, TTRAERFKEAT o
Rénfe & F RS T HETHER, XBH K0T Kohler
Fo Milstein &4 4 3B A (1975, Nature 256, 495-497; AR EE %
#)% 4,376,110 5). A B #a@ 2= & H KA (Kozbor %, 1983, Immunology
Today 4, 72: Cole ¥, 1983, Proc. Natl. Acad. Sci. USA 80, 2026-2030)
VAR AR FERARY EBV-R X BIEA(Cole ¥, 1985, %M
HARFagEE LYY, Alan R. Liss, Inc., & 77-96 ®). iXAf&ydiik XA
AT KA K E IR CDA0 Ak Fl e T A A RE S 0, SFEGE
S2C6 THTIUAEWNRMIABR(RERTAR — T TUHL
X, RESFREFLWERINAE); XE, THEARHETER
MIAREG 4248, T84 A S2C6 TR KBS S2C60 THTER &S
F e B () Jeo R A0 )4 A R A kB R ARk e T Emk
¥, ATRAZRSRARES; FEARKBERT AR FTHANETFHAK,
HTARLRRARRLFH-CDA0 A, A4, TERAZIIEHNR
BRTERRAFLEGHALT, Adf@ R S2C6 ERXSLTERH
H CDR #44-F, AEFHEHAFTERY, FAXARBER CD40 £4-%
Fooph iy 5206 FHRKX—M 45 TFHEHA A XEANH R EH CDR 8.
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9 A/ 10 R B FER)R—FHEGKRKSK), FRAERONFIEH
—ANREABHA Y CDR 8. 9 F/H 10 Ay Fa K. E—NRREE
AFEY, IHZYTAE S C KsdBuikibs N K% 2 oibst
N & C K sy L7845

Hoh, TRABEIFSGERRHFUGNRARKSTABE S

EAMERGARBS T REAPRA-RFLGA T L “RER

47 893 K (Morrison %, 1984, Proc. Natl. Acad. Sci., 81, 6851-6855;
Neuberger %, 1984, Nature 312, 604-608; Takeda %, 1985, Nature
314, 452-454), HRAWKREZ—FEF AR HHLHFH TR WS
FeyaT, FliuB AR AL ABRRARNTERRASEREGRE
RKego-F. (RWHe £ B4 A5 4,816,567 %, UK Boss ¥, £H
€ 5816397 §)., E—ANERGERFTRFY, AERSRAES
HRXBRAT ATCC, 18EH4RES 5 PTA-110)4 56649 % % 3
IR S2C6 HTERAAREZR, ALRYREFTRT, HELOHA
6T & K 4H = -F B 3A ¢ S2C6 V, (SEQ ID NO: 2)#=/# +F @& 3B
&) S2C6 V, (SEQ ID NO: 7).

A, CFRT FEANBMCRARGHR, (R H4e Queen, £
E-£# % 5585089 Ff Winter, £E+HF 5225539 §), &&sk
FTORPHXERTERIGREANAJHTERE B “HE” Kan, 4
A HEAMERE Z(CDR). AT L THER & CDR & B(RH“E
HEBEREGHAF]”, Kabat, E¥, LEALEFITAS5ALEE
(1983)). MAmEX, ABRLRAKREROBAH —ARFAMALUI
h#r ey CDR A LRIKE OS5 THMRE YAKUSMYF IS
F.

AEROIELATHIBUTERYRARLETEY, FHEATE
E e d@)—E=NEiMxT X(CDR), (A& CDR #2k 4% 4
Bk S2C6, Fo(b)—AwMMRE, EFREAMRREELE LER
h S2C6 ¥y MR AR, HEKPATERAKKINT L) &AM F
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P4 CD40, FrEMREERIFRFHEARLAERIK, Hloig
4~ CD40 $ A3 L FEHR,

E—AREAEAFTRERY, FLACLKESEHTER GIRAKN
i, MRATER @4 —B=AELiMerZ K(CDR), A ¥A7

‘3% CDR #2864 SEQ ID NO: 3 % SEQ ID NO: 4, #u(b)—iam/ 4

RE, AF¥ARMREBE L AEIRA S2C6 FHIBBMRRTEAR
Bl, ELE % AT R4k S HEAT 4 M S 8 45 b e 25 4 CDA40,

BE—ARARYERFEY, RAVOIESTFHTE R GIRARR
EirAdy, AAETER @4()—EEZANELiMesk E X (CDR), £ 5f
i CDR #86,4- SEQ ID NO: 8., SEQ ID NO: 9 # SEQ ID NO: 10,
FeO)—AmABER, XTMERRELLE LR S2C6 T4
P MBRERE, HFBLEPHERKRNETEY S BHRELELS
CDA40,

BE, TRAABRGATFFERLMRAAGBER(ABEAHE
4,946,778 & Bird, 1988, Science 242, 423-426; Huston %, 1988 Proc.
Natl. Acad. Sci. USA 85, 5879-5883; #» Ward %, 1989, Nature 334,
544-546), 1& ) S2C6 55| = A 444k, A1t RAMATENR Fv K
MEAFBER BB AERIIR, FERBIK, E—AEAReE
AFEF, FRBHRAKROLSTTHE A FE 3B hELBAF (S A
# SEQID NOS: 2 # 7),

ARk EEFRP, 24 SEQID NO: 1 SEQ ID NO:
6 H2IXESHIR CDA0 k. Bk, RAFCHTEH XL RN
A —F A M AR (— AR A& N4 4o Fanger #» Drakeman, 1995, Drug
News and Perspectives 8; 133-137), il 464 U4 - duik it 47 4 B

rAEEE, UARBEMNDEREFQQKE “BE” 5 F P 8—, Hld

BMafe b4y Fo $4h4 T @b Lty CD3 # CD2, EMNCHEEH
et amein T MR, TR LFRA. 2ABRHL
RAAR B ETHELSTEBFRAS ST ek, £—4 1
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RO RAETERFY, ARG ERARLSNS5T oA S2C6 Ta i
TERKHE CDR A5, Fid4s-FERRAKEHSBHNENH, 21
Bl F R S2C6 THEABRHIAMRESARBEZR ¥ EH ALK
AR,

il it S AR FEKGRA CDA0 g Mk B, #Hldo,
MR BROGEEIRT: TRAIFEAEELAASTFFAEY
F(ab’), A AR T itif & F(ab’), H B &) — 54 = £ 49 Fab") A &,
KA, THME Fab &1k X A (Huse 4%, 1989, Science 246: 1275-1281),
AR HRIE BB B S XA TE Q4o % 4. Fab £ &,

5.782C6 K& . fixthfEid

BT AL 5.6 30846 FRkFARS-F/E FRL, KL
THA 8206 &G . trAM(LISERRT A K). £udhf S2C6 &
a4-F. LR S2C6 T a L 8206 Z & £ ildh ey L8k,
E—AEHFET, 5206 o g L 5.1 FOR B AT4AD,
EREARNT G, ARG, T4 HR L0 d SEQIDNO: 1 & SEQ
ID NO: 6 &5 5) Ff %ash,

5 S2C6 BAARXNITA WA LKA F AR BT AL AN
EE. E—ARKGERFTET, MEITE SRS LA HiE
M, BPREBRARE—RREHE5LK S2C6 T hmAHheit. 4
H—AFHY, TELERZSEH R ABAERE D AL
B RA TSRO ESRE Y., — ARG ERFTES
B 454 CDA0 #3732 CDA0L 5 CD40 #4484 S2C6 BH K &, Tl
it AR IR Cdo b SFF £ BT AR S2C6 B & 947 £ D M E AUt BF
FEN, MRALENZOECRBRTFRALTHERAGESHMNEE
GREFERRNRT A%, HoAHL AT, BRETAHL
(ELISA). “s~™ SREME. BORPE. SEKARE. A X8
ME . oL BRBEEF.
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F b, TARR AARI 4o 64 R R A ) KR AR A SRAR I B
FO3 IE (B 4odr ST 78 £ KM #EH R M sm o3 s (B4 B mAefsh)
K EE .

BAhmE, TRTRBEHEFRSTFHRR. Fha(BldEN)K
ek g & S2C6 A7), #4& S2C6 it dh, B TAAFBRILAA 7 64
i, FvAskiabl S2C6 KB X SARE 6 EEBAF T4t e DNA &
PR FAZ P LR, X DNA B3] is{2 RIRF 6.4 S2C6 &
e e RFSHZFHAT, SNARTRBEITARFER
EMEALAN IR ELTHRK, G FERKEARFIRE. B
Fu, R KRGS S2C6 HT A 4h QLIE2 R IR T €8 B REBA7) 6Y
S2C6 & & iy 23RS RABA T WML F, QLT AHEER
AARBABKTEFFGEAFHARENRGEEFF]. Fle,
FEFF P ARENREABBATES — A RAEFMEAN
AR BB, FARBKAE, FEAF] oy RABRRAT
%O R BARMATEEARGRAEAR. Flde, MG AKM)EAB
iEREM. BAM. FEAK. A%, BAKR. XH4K. &
SMATHAAKR. METHAEROIEHRE. 288, FAR.
AR, BRAM. RAREARSERE, FEO(HEMH)ALR O
WERM. MAMMELER. ¥ A LEE)EREAMOIERLARBMASE
BR, X R ERARGE F AR YR F R,

EXREZPG—ANFRERFTRT, #bhd 52C6 o h REAK
6.4 S2C6 &H H Bey&Zd, R AL S2C6 Za H &b S2C6 &4
HEY 10 NGELG)BRARER, ERXEEAFTET, AIEAED
S2C6 Za ¢ 2 20 ARE S 50 NRABAA. ERKRNEHETE
F, AR BERKF 500 75, 100 &K 200 AR 4B, S2C6 & & t447
ARG LIEETRTRESH L S206 TARAHBEXKFA
(Blio L &M EAFTEP, ERFIENREE K40 E) X 6 AR A
5| LBl —HZ 5 H 60%K 70%HK 80%K 90%K 95%, HHiiff
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AR B 4o 4 3 FEAUR) B MAR A AT 5 2 1o 6 2 L0 A ) 4B LRGSR, B
—M E 0 3 60%2K, 70%K, 80%3% 90%K, 95%)¢ K d44-F, A%
FRERBRBAER. TR HLAT 5% S2C6 KB F I £
.

AmE, ATRIRARKESGTHENASF EF QERIRT
TBLASTN. BLASTP. FASTA. TEASTA # CLUSTALW (Pearson
#= Lipman, 1988, Proc. Natl. Acad. Sci. USA 85 (8): 2444-8; Altschul
%, 1990, J. Mol. Biol. 215 (3): 403-10; Thompson %, 1994, Nucleic.
Acids. Res. 22 (22): 4673-80; Higgins %, 1996, Methods Enzymol 266;
383-402; Altschul %, 1990, J. Mol. Biol. 215 (3): 403-10), iX#+t
FAAA P -G — RS GRIARH) A Mde sy, HFTILF] A,

EAh®mE, AXBHRAFI K E K T R BLAST
(www.ncbi.nlm.nih.gov) (Altschul %, 1990, J. of Molec. Biol. 215:
403-410, “BLAST X-7%; Altschul ¥, 1997, Nuc. Acids. Res. 25;
3389-3402) & —# ¢ 1A TR KA B LMS R %, 2K
9 Y34k -1 F) Karlin # Altschul ¥, 1990, Proc. Natl. Acad. Sci. USA
87. 2264-68; 1993, Proc. Nat'l Acad. Sci. USA, 90: 5873-77 ¢4t
FHENRFMN. #AEMH ) BLAST £FPTUATHES: 1)
BLASTP #2 A I AXREFH(query) FH 5B RATIMERE; 2)
BLASTN £/ I B H 8 &8 54 7] 5 E T8 AF 71438 4%, 3) BLASTX
BAREBAZFRTOFFI ()4 6-iEiE(frame)it 805~ 5 &G
RAF| A&, 4) TBLASTN #£45 i & & £ 4 5] 5 £ 230 6 ik
AEF 8IS S BT BT 5 4038 B (S42); 5) TBLASTX #2/4 bak iz Has
FiAFF) 6 6-iEIERF T 5T AT HE Ay 6-iEEEF M.

Smith-Waterman ( #; 3 &£ : B M £ 4 12 & BF & AT
wwwz.ebi.ac.uk/bic_sw/) (Smith-Waterman, 1981, J. of Molec. Biol,
147; 195-197) & —# A T A Fishbe 8 2 e Kk,

FASTA (£ 1, Pearson %, 1988, Proc. Nat'l Acad. Sci. USA, 85:
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2444-2448)% — 36 W F Smith-Waterman K5k 9 5 KM ik, £ F
BLAST. Smith-Waterman #= FASTA X i:&ddh-FBFh Pty —E 0
#rik, & Nicholas %, 1998, “A 5| M2 K4 % 35 A 505
Fi&” (www.psc.edu) B & 5] 6 F Lk,

ALK BA &G S2C6 47 & Myfe KAkt 7T W id RAR MK Cdo by B ik
2, TAABRAXRZAOKF L ATFHL S A GBHE. Hlde, Tt
RAABR LIRS R F QIE—F, S AMKEL S2C6 X R A7)
(Sambrook %, 1989, Molecular Cloning: A Laboratory Manual, % =
#&, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New
York), T PRl A b0 BB A -3 694 S B FTiRF5), Ao
RE Eoyig it — T HATEEA, 0B HFARoNEdR, AF L% S2C6
FOITEH R RS GBS ERN, BB RAESHEARRE
EEXRARZGHRGEELIEY, ARKTERKDIHE S2C6 &4
A E K P AR a4 k4T 5 H 87,

A5, S2C6 AABRA P T AR RARARE, A= 4 fo/ 3008
FAT . RIEF T A/ B R T, KA R L T F /R A
0 PRl P D04 BR B 5 S BN TR S0 AR A 6 R M A ) AL B B4
& PAG Tt — W8k sMEAE . TR AR KRR HFE
BAR, OFEFETHLFHEL. K0 E 535 T Hutchinson ¥, 1978,
J. Biol. Chem. 253: 6551). 1M &% 51 853]H45 PCR ¥,

AR GKTE LRE S2C6 TAAT]. QAR KALEA
85 S2C6 &éa h AL CH A4 R X104 A8 iFidAe b RAHFLSHR
R 4ER, FlledlidiE AL, LB, BEERfL. B, ARk
R AT ARAITEN. FOBT ., SR ZHRASTFREAESE
feBe k¥, Tillit @4 RBATRS WFEM P &9 —F, Qi
TRTF AR EAR. REOE. REILEHE. RNEASE. V8 &
&85, NaBH, #4749 R Fnd]. Tbb, T, ik, R,
BEREEFLETHRBSAF.
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Fb, TIEE AR 8206 Za ey £ttt Ldh. Flde, TEA
BRA B BT T —8 G 28 E GENRKERIIANFAE
thiE b6y S2C6 A bRk, W H, deRTHeE, THIEADEASR
AT AR EDPABKRBATIND] S2C6 7. FRVRK

BOEETBRT—RALRY D-FhAK, o-BEFTE. 4-8EXT

8. Abu, 2-F X THB. y-Abu, s-Abx, 6-RET.B. Aib. 2-8&4F
THE. 3-RAAM. LAK. FAAKR. EHARK. EMAR. LK
BE. JNEUBR. FRREER. RTAHEAB. RTAARM. FHEAE.
HOEAAHRB. B-AEABM. AARELM. designer HEB(GEIB- T
HXAB. Co-FARAR. No-FEAAAR)F—REGILEREMY,
B, B R EE T AR DB %) RAE B R L(&4%) 8L,
ERATCHEAREIHAFTES, S206 BE. KK, £ RTED
T A RAS RS T FH(OS ALK ERTRZONFARES
AIHAEES. hE. EOpRmEdEk, FRFEESAFF
TAREMRARTH, aiserkFoFihE. yFEE. GaNE-2,
aAE-4. ANE-6 FFBIAABFRAARFHRS. XF,
F R B G F 5T @485 (4o~ BLER B X 4 B 85 85 ) 3% & % (d» bryodin
1. BRI ESMEE A K gelonin) X K Fha8E ML, R4, S206 &
& T 54T AL EEE, PR A @364 IR T SALH) (4] 4o I+
TR Z83%);, RABY(F et BRE 0. FREMY., %
KA, RAFH(Hleit k. 6. 2R EATH), LEHRW
0B AR MR 4aBedn B A0); A BORE Aedd R (Bl de st . M
. k. REREEGHE X)), RAARERESFGL
4#]4e Goodman #= Gilman, 555653 ® A, # /U, McGraw-Hill,
# 1225-1287 W, 1996). TALRARC L6957, HBITEH
SABMAFGSERMA I E LAY GKAAERN L84, SFEiTA
HRAE QT ERAMERESTH, Nm &R E T,
A, THILEEGESRER(H A ARA BAL)F & X e84
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., EXRRGERAEFTETY, FBREGAF)THE T4k REE(H A KR
ARIBAR T Bl 4 440 5 ZLBRFH]) &5 S2C6 A8 K 5 7] 4044 4-.

AR RS EY, S206 BhiTh R —F44 S2C6
FORLhB(Livd S2C6 TAWEY — AN EMBIEFER, R

g S2C6 Z@ ey E Y 10, 50 & 100 N E A B4 AR A K AELFH,

F ik 8206 e A H A BRAEARERRIBRA R BB RGER
EXRZONRERST]. E—ANBARGERFEY, FERAE
aR2EE. B AWE AT,

ERRHERAFTEY, METRZ O HREBAF 7 h T KB
FGHEY 6. 10, 20 X 30 NEG B ERKFTETRE TGN
NG, E-AFEAFEY, AT THLARLAMREL(OLE
REARBEERE TG WREF I S2C6 RILF 5| ) ALB = 4 X
M EAEE., TELRAR I FTE, HREHTEHELAMA
Pl SERBMA T EERGHABER TR, Hill T R4AREAE
Esoty F ik RA PR S A4, MMl & Hegsa 9. R4,
o 18 if B & A AR AR (Bl Ao A RS- AO)H X A6 %4 2%, TH
REH BOZEMAREORSLATE S206 XHH,6H0LE.
—ANBRGERTRETRGEESEOSH L S2C6 EARKESH 6
K 15 & 50 NEUAEE, XEA S206 BAH—H RS I ELE (K
e @2 —/HK % /4~ CDR ¢94 ).,

ARG LT EF, S206 BTORAITEMILFEEE N
(R RRTFEL. A58 docetaxel). XF S2C6-# 4
AR AT R Bt it £ Ak CDA0 #hsmab, S2C6 F &y RAT4E 4
TitR—HA I HEWHT. SHOIBERRTFEE., KA iERE,

EF—ANBUEYREFTEY, AATEYR—FHEH L S2C6 &
BRARGE S F. EAHEHG], EEHEAFTEFY, 4F—-NE
G R RABRAFICRAETBAIRK)EE N B E(ESH
REBEE H5MAE —ANE P LK ¢ RABRME 18F) 64T 5l 48
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tE Y 30%. 40%. 50%. 60%. 70%. 75%. 80%. 90%s3% 95%4#8
Fl, REF - AN EGENREABFFER ARy SBLAHRE
4o 6 3T JLAU B SR AL A AT 2T I A S A E Y 30%. 40%.
50%. 60%. 70%. 75%. 80%. 90%s% 95%AAE) &, R|<TA%H ATk

R NEAREREFZE AFAQRKRR,

5.8 & X FM

BB GEAFTEY, RELEKTEENTH S2C6 ZB(H)
oA SEQ ID NOS: 1K 6 ATRAF 7R KA & LMY A& 4
S2C6 #r L 4 69 HBR X L R ) Al e X694, 4F S AEMRBM L4,
VAT A4k X S 4K E # A4t #  ik(4L 4 L Shilo 4~ Weinberg, 1981,
Proc. Natl. Acad. Sci. U.S.A. 78, 6789-6792). F 40°C ££4~ 35% F Bt&:.
5X SSC. 50 mM Tris-HCl (pH 7.5). 5 mM EDTA. 0.1% PVP. 0.1%
Ficoll, 1% BSA #= 500 pg/ml % t &4k DNA #9355 F Fi 34 DNA
RS 6 B, ERLAATARENARERY #AFTHI: 0.02%PVP,
0.02% Ficoll, 0.2% BSA. 100 pg/ml é&# DNA. 10%(E $/464)5%
BRA KA, FRA 5-20x 10° cpm PP #niedifst. BB T 0CESE
RS T BE 18-20 o, RETF 55CE4 2X SSC. 25 mM Tris-
HCI (pH 7.4). 5 mM EDTA #= 0.1% SDS &9 ik 1.5 Jv8f. A
MG ARBIBRIER, HT 60CHERT 15 ., BRFRSHFit
T RYRAE, wRLE, T 65-68CHEZRFRESHATIA
FHEAL, TAEA GRS HF 2R A S b (Fl o R
R FF 18 £ ).

ARG FTHARFTET, ROALER L4 TH S2C6 48(H)
%o B4 SEQ ID NOS: 1 & 6 AT 55X R & L4 Mh K4 %35
S2C6 #74 # 49 HBR KL BB EAM 2 RAIHBR. H A R RS L4,
ATAHRRXEGEHEAHGFE. F 65CEE 6X SSC. 50 mM
Tris-HCI (pH 7.5). 1 mM EDTA. 0.02% PVP. 0.02% Ficoll. 0.02% BSA
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#2 500 pg/ml M éidk DNA AR 938 A+ A FHA XS DNA KRS
SRR, F65CHERBEAS 100 pg/ml T M sk DNA #= 5-20 x
10° cpm VP ALY IRA M B LRS- F R X 48 10, F3ITCES
2X SSC. 0.01% PVP, 0.01% Ficoll #= 0.01% BSA ¢ & R A AR

18, 84T 50CH4 01X SSC iRt 45 o047, REHH A RY,

AR A LT &SRR ARG B 4t

BRI FEATREY, REEFFEHEMHTE S2C6 458
(#l3eBA SEQ ID NOS: 1 £ 6 AFrid4tey A 5K A K Eabdh KA
$prh S2C6 4T AP B AL R G LA & R ehARBR. 244y FF
e 69 R B A AR ACFT B Sty (A 48] 4o Sambrook ¥, 1989,
Molecular Cloning: A Laboratory Manual, # —#&, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor: New York; if#4 X Ausubel %
%%, BT FREBAFMSFLYFLZFIAN FE, 1987-1997
Current Protocols,® 1994-1997 John Wiley and Sons, Inc.).

5.9 s555 A A

AL ABILEF AT RS W (RILARD 7R )bt &4
HARFEIL S M, AL TH QI RIRTF: S2C6 dudk
BAATE D (B de L LATEY;, ABRAGIXFF S2C6 RARB KA B
AAB(F do EXFTE), ALY 9577 EFR LA @IEEFI AL
HEARFILAGATESATSNHEA, oA BRTEB—FHLS
AR, H. RERLLBLF.

BERERGEARTAT EP, A% A REIR4-F K5 CDAOL
—RETF, WEHFEABHSHITA(LIERRTEf0E). LA
AR RIEFG AR, ARG FH A CDAOL TA(RRR450) 84
AR —#IH ¥, BPATEE T HF CDI0 TH LT, RELTE ML T
RERA—AERYLET, E—ANERGKEFTEY, FHEGHE®
fekik CD40., K4, MRE&MmRRLERIE CD40, BAHLEHM
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HADGEMRE ARG AR WA AL CD40, B KL BAe%AME
E b R RIA CDA0 ¢ RV AL RLRBE T H K, E— AR LAFE
B, BriEss A4k CDA0L &5 CD40 th4E 4% £V 45%. 50%. 60
%, 65%.
ARARGERFTEY, MREHANA THEZLESTHHIME
(G ERFELTEEEEIE. BHFBHOARIEILAEEA)G L
b Yo
AERZRGREREFTEY, RS TR THATICFE45,
ﬁ%%%%&%%%.ﬂ#%mm@ﬁme%§i&%ﬁ%mm‘
HEB@EREmE. BAYAAE B @ RiL CD4A0, FfelidF ik
TS EEEFAH, P, HTHATSHEL G ERATNE
M, TiRM i S2C6 ARl MmedBd(flikeBd), MK
R FIAL R AT H]; A TR XI5 ey BRI d] B & AR,
ERCHFERFTEY, ARSGHFHNTH FIRILE B w8 ¥
CDA0 &4 4 e (4 4o Bt & SRR 3 T Ao/ M40, VR h A6 77 kLAY
78 6 T F AR AT S B .
TRARLAGSET G T AT S HMNRE QSR RRT A 1
P EGAR sk T B AR

A1
&bk B Ao Aa & b

&) e 7
St & o A
SR e G e 7R
Stk B e G o
Stk S M i & o
LT mt G fo
S MR G R
SRR Ag M h fo
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) AR B
B8 b e (B S i) &) o R
R MR E i f Rk
BE KoM 4r sm AR $
e
] 2 B R
FE AT Af KA
R AET WA
Waldenstrém K E#RE & b
T AR
AR
PR LY P
SN B
e 23 RSP
B8 By B 78
BERA
B Rk B A
ClAE
R
foE A
K AR
HEEF AR
HEE AR
i 8]
1E) B %
Ewing K&

------

------

-----



AL B
4 h &

4 Bp B 7
Y
L&

Uil X

W F AR A
IR 4 L
EX o)A
R
TR
BRE B2 7%
FEARAE
FUk R AR
R AR
AL R
XARE R
W 4m e
I R
R
BRIE R

A J8 b i 7
B 72
Wilms K A%
ik
FER
£
sk
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LA mpe R

392 T

E mias

BAYZE me R
FRVBE 7
TERmRR

o RAR S

R L) ¥

gL ES
FHAY 2 BT 40 0.5
Ji% JE 7 (menangioma)
BAY 42 b J

AR 7

R AP

il
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TRAFLPET ST AT KRR LR RGPS
RARQIEELRT AR 2 PR RE:

A2

Ktr kB Ao R 98 & 4

# st 4o 38 JR A (SLE)
B 4 (#)4o CRST #24-4i)
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] Eamas 2 Am smen

Sjogren K 5z4-4E(SS)

iRAME 45 4 40 4R SR R (F 4o MCTD. Sharp 424-1E)
K RGR M X T X

% K MR

KRB ERF R G R TR®EHKX)
&bk ed o B8 4R A

A K

BB

RAE RS

v

X AR E(PBC)

B 4 b o o ARV M R (T TP)

591 FAHENNE

TRISTHEEFF MRS TN AR TS T
Wy of o FM ol T K, PleRE LDy, (1R S0%#h BAR B IL4HH §)
Fo EDy, (£ S0%&BEAA P ST A BHAE). FHPFRZEGGHE
P h e e M, BT AR TS LDGED,, tb, $hib B K6 5748
Bes A M., RETUARALE HEWIFERAETH, 2K
TR Y E E RARNENEEEL, Ut RER B
WAL E R, B A S A

ERHIALEAGHEEERE, THEAG@EEHATFHY
R EAR IR, AN EFEHERMRT 1 ngkg £ 100 myke.
Bkt 75 M e h i T i/ A ERAEW ED,, HRRE
SEEA., AN ETHRELAGHN A AL BERRELTEE
AAEMER, sFF—FBAH, BFadmld iR Meqis
HAE, TE4l—FHHNE, AESHERN A BB 0L RETLE,
QIEE IR P MAE G ICy, (BFiA Bt 5RE-AR R K47 4] — -0t 6 )
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RACA ). A L, oL AR AL P A 6
HF. 4T o AR 6 AR e 3 b T

592 B4l

TRAEFRFX, BA—FXEPRALEF ETHSORAIBEY
F, Bedldm AL AR TR NS,

B bb, o AC) AT IR IE AT A B A B LT 4% 64 S AR 1dp,
VAR I BARKAAN(BIEERB LIRS B R R. oS, B
ShREMS .

st FOMRe s, FAHAESHTRAFBEERF EHA
BELETHTHBEHA G &G A NI ERMNE, AR A
A ) do $50F (B) b TR B AEE . BB ERaizoL
PRAHE); HAR (Pl oot S 5H TR ELS), BEHH
AL JERRAE . B e R RAat), BMER(H L4 FEBRRAELT
BUZAN4R); RIBEA (Flde+ A AABRA), KR Tt A AR
A AL F AT AR, DARARREIF T RAGH A 4o b ink
H, BEENKXEFH, AFCNTEHIERATAKIALCSESE
WA TR AL, BHGRKHMNTEITERS E, AHF
FE AR R AR A A, b AT R e R ] 4o 25 & E A (] 4o Ly RLEE
PR HHRETEMREATRERBRY); AR (5] 4057 5588 L T4
1908); AEKBHEARF o Bk, BB, TRXSBHB ), A
BRI B AR TR PEXALARTERABR LIR), AL
PR AESCENETTASAENFE. ARN . K EHFdRH,

3E B EE O RSB N, ARFEENE S,

T 0SS, ATEESWT R ATRS XEH 6 R A
HAEH A A,

sHFRALE, RRALRRAGHESARBE A IELR
KB XN FBER A€ Je st R e ey B0 7 XAF i, BT
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EPHA e d AT R. Z&AFTR. —ROATKE. =&
WHER L ECLEGRNR, ERAERGHAT, THRERHE—FH
HENEFHABGRAEIMNELES, A FEARKAAFGREFT
A e A RL), TERSIAAH RS e Ko fo—H 4 6

RK, e ILERER.

B 6 F7 B T B B i E M RSN T, HldeiBlit KA 2
H AR LI, AR T LR RIA A 6y B R ) 69 B4 B ()
ERERSIFNEEET). FREAH TR E o iR KE
WF e RER, BRKILAGHX, FTASH BN i BEH.
FHERF/RGSBA ., RE, FTRERRSTUSEERATALES
B(F) 40 K £ R AOBS] 698 K H X,

B3 08 97 RL T A4 Be#l 4 44, #doie H KRG B
), BldeeF AN B (G T T B K€ Hiadg)e e s,

T AR R g | A A sh, BRIEIE 5 PR T AR BL 4 h eL3Z Kk
# (depot)Fl ). LAY KA 4] T8 AL AHN(F] 3o KT KALA S ILA i
Heb3. Bk, #deoBTRiE 5T R T A A3E &) A4 A M i (F)
e ETHLAD T AIR)RE T LRSS, KB ABETE
4, Flheftinit,

o REEWE, HRBSYTAETFEERSHEEY, AR
BRETEOA MRS AEERRYHEAFE, FFRAGEN
TOHEESEABHER, FAFOR. MRLEIASKRRITH
A RES T AL 5, |

BERAGERFTEY, RAVURBOSSLFARENEAMNS
CD40 BeAr 3 Rl A6,

EVATFTe KRG Pt —FHERL I, (24030 LEF) R FTER
WAL AETE.

6. %ﬁﬂ:&&SK&ﬂEB
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6.1 #H5F%
1% ) X Ko Gilliland %, 1996, Tissue Antigens 47: 1-20 Frid
HFk, LS REPRTFMTER., b S2C6 XBAH X RNA,

A% ] it 4% R B Fa ik K JC .5 (junction) F#E K 24 100 A skt 49 & 5L

14, #l&) Rxipd T4 TE K4 T4 DNAGCDNAYE —4. #
B K ik 54 A5 B 06 T & P B R (poly-G tail)hm A B BTik cDNA #%, &
Bt ) B o84 B H(PCR)S- A 34k DNA. &itst A R LB AE
K2R F4 cDNA ALY 50 Mgy A 5471469 PCR 714,
12 G QI8 N5 TR BB 04 &, V3B, R EcoRl Fo Hindlll 4%
& PCR ih . I & A ABE) PR B8 kg pUCI9 . X B &
#, $E4LE KMATE DHSay, JRl itk &84 it A3 69 ARk,
# it f Li-Cor & XA L4 DNA RIF, *TTR&|EE Y L4
M EERA. A8 1 YRE57TR8TE RV F8A 5(SEQID
NO: DR A A F(SEQIDNO: 2) AB 2 PR 7T EH/TE EX(Vy
#4942 3-8 4 5)(SEQ ID NO: 6)F=£ X% 8 4 5](SEQ ID NO: 7). B 3A-
3B B{MER-~T S2C6 V #= S2C6 Vy 9 ERLBAF| (S A E 3A #
3B). CDR #it F%]4. V, CDR 1-3 ¢§ KK 85| 5812 & F SEQ ID
NOS: 3-5. V; CDR 1-3 ¢4 1B A %) 4% 5+ & -F SEQ ID NOS: 8-10,

KRG KTy DNA 53] 54aR BIAE QLT Sk il
FTHRTER, AU EH S206 ¢4 B ik iEFest & 6y B A B F
7, HiEEAMAREBAT, *F S2C6 ARG BHPTFRTE
R #47 N-AK b RE B 57,

1999 #- 4 A 21 B3 X S2C6 VL. S2C6 VH L& VL # VH =%
CDR #) £ABA 5|, A NR %4 & (2% 3k 34 GenBank CDS #
¥4 + PDB + SwissProt + PIR + PRF)#w Kabat #4% & (Kabat # 4 %
o B E A A K E A ) AT BLASTP # & . &
http://www.ncbi.nlm.nih.gov 4% f B3R 5T KER4EA NR HA8 £ 4 R4
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F5l. & http://immuno.bme nwu edw/database html # SEQHUNT II

A% ) B35 5 T KB4 A) Kabat 3B B L RN A7), KSR T
B

/8 NR $38 & # 47 BLASTP #-%&

S2C6 VL (SEQ ID NO: 2); A S2C6 VL #& % #1445 53t NR #
3 B it 47 BLASTP #:% , /£ 100%E] — 6 2458 4r F £ 3, B 94%
(106/112)F) — MM KT 6 A F F 5. X 6ANFHFTFRT:

pir | | PT0359 IgG k4t V E(R4A.12) - /) (K E)

gi | 196660 (M59949) %, 9% & & xté VI R[R XA

gi [ 196954 (M12183) x4k V K[ K XM B > gi [ 2247{ R 2 L]

pir | | B34904 Ig k& #148 V X (12-40 %1 5-14)...

emb | CAAR0076 | (Z22102) % 3 B & T 5 R[RLAA]

dbj | BAA22172 | (ABOO6833) 44857 3 % %, e ik ..

VL CDRI1 (SEQ ID NO: 3): A VL CDRI 4 #&#/4F5) i#t 47
BLASTP #&% , & 100%F] — Mo RG24 3 55, ®AE 93% (15/16)
Bl —Wi KA LB F AT, AP S5AFFIFTAT:

dbj | BAA03480 | (D14627) %, 3% 5B &17-3 kA& [ K X BLA ]

dbj | BAA22172 | (AB006833) 34 Sk 5 38 4, B 44 ...

gi | 4101647 (AF005352) % 3B & V Ri24k[ S £ LR

gi | 3377681 (AF078800)3#44 4% HIV-1 Rev T £ K A 8

gi | 1870366 (U55625)3 DNA %8 #h& & 4244 [gM [ L ALA ]

VL CDR2 (SEQ ID NO:; 4); Al VL CDR2 4% 34 &4 4 5|5t NR
4% Bt 4T BLASTP ¥ %, AME|® 475,

VL CDR3 (SEQ ID NO: 5): A VL CDR3 4% #1344 %) s+ NR
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¥ciE B 4T BLASTP %%, AMF24 ¢ 475,

$2C6 VH (SEQ ID NO: 7): /A S2C6 VH 4 % &34 4 52t NR #
36 B i#t4T BLASTP 22 %, £ 100%F—Har AF 2|4 55, RAK

B3TE BUFR—MEKFAMEGTAT, HPH 5 AFFTFFR

F:
gi | 3561044 (AF083186)4% HIV-1 p24 3tk D2 T4 [ KA ]
pdb | 1A6T | B 4 B, Mabl-la & % &-474k ¢4 Fab K &
gi | 2895955 (AF045895) IgG1 ¥4 mAB1-IA[ S £ ALK ]
emb | CAA80023 | (222049) %, 3 % & T &£ K [ A LA
gi | 194510 (M91695) %, 7k 3B & v-1 44 [REMA]

VH CDRI1 (SEQ ID NO: 8): A VH CDRI 4k % &4 4 5)xF NR
A% & # AT BLASTP #2 %, RT3 & T A7,

VH CDR2 (SEQ ID NO: 9): A VH CDR2 4 # &4 4 7|3 NR
¥cig B 17 BLASTP %, £ 100%E) — M i 2 /23] 4+ £ 5], & 94%
(16/1)F — e KAF 1 A b AF7], RART 94%e9 B —te et %3
RYAGF 5. 4%E —Hot HF e 1 AN F 5540 T A

gi | 3561044 (AF083186)3x HIV-1 p24 34k D2 T4 [ L MA]

VH CDR3 (SEQ ID NO; 10): A VH CDR3 4k & i) 5% 5| sf NR
¥ Bt 4T BLASTP # 4, AR5 &P A7,

1 /3 KABAT 338 & it 47 BLASTP ¥-4%&
S2C6 VL (SEQ ID NO: 2): A S2C6 VL 4k 4 #1454 %) 2 Kabat
338 B it 47 BLASTP #%, £ 100%E —%p £ F284 455, RA
89-01%F| — R M RIF L EAFF AT, WSAFFFTFAT:

KADBID 005591, s IG 42487 % X (5-14...),
-41 -
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KADBID 005594, +J*&, IG k4246 & R (10VA...),
KADBID 005593, & IG k24T % X (12-4...),
KADBID 005603, -, IG k4246 % K(17s...),
KADBID 005588, s & IG k4247 % K (TEPC...).

VL CDRI1 (SEQID NO: 3): A VL CDRI 4 3 3 i A 7] 2+ Kabat
$48 B.it 47 BLASTP 4%, £ 100%Fl—®0 AR 2 FFF5], L
93% (15/16) Bl — R o RIF AL T A 5. WSAFHTFTFUAT:

KADBID 005720, £ IG k4244 T & K (BW24...),

KADBID 005614, & IG 4247 & X (PME7...),

KADBID 005624, & IG x#24& 7 % K (C5-7...),

KADBID 005621, /& IG k4247 % [X (40-6...),

KADBID 005640, )& IG k#2447 & K (40-9...).

VL CDR2 (SEQ ID NO: 4); f VL CDR2 4 3 % i 4 5| 3 Kabat
35 i 47 BLASTP # %, #4354+ 575,

VL CDR3 (SEQ ID NO: 5). A VL CDR3 4 % % 1§ 4 5 2} Kabat
3% B AT BLASTP &%, ALHMEZEFF]6GE—Hh 100%K 7
B 1 AF+T AP

KADBID 005681, & IG k42477 £ E(NC10...).

$2C6 VH (SEQ ID NO: 7): A S2C6 VH 4k 34 %14 & %) 2t Kabat
HAB B # AT BLASTP #0%, A 5ATEZ WA FIGE —HH 100%8 &
BEGFTAT, RELREEQFFIGEI—HA 79-85% KT LK
SFFF, WS AGTFIF TR

KADBID 001498, )& 1G #4477 & X (HDEX24),

KADBID 001494, /s & IG &4 T & K (HDEXS5),

-42 -
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KADBID 001529, £ IG &4+ % K (163. 72'CL),
KADBID 001500, /& IG €47 % R(HDEX 37),
KADBID 001597, & IG ¥4&+T % X (BB128'CL).

VH CDR1 (SEQ ID NO: 8): A VH CDRI! # % &4 4 5|2t Kabat
#cdg & i# 47 BLASTP # %, £ #4284+ 4751,

VH CDR2 (SEQ ID NO; 9): A VH CDR 4f # & 14 & 5| %+ Kabat
4% A i 4T BLASTP 404k, A LR TNAT R —F4 100% K
B2+ 7], RESFETEAT] R —KS 87-88%r K4 10 A~
P AT, WS AF T A I e T E:

KADBID 001535, J+% IG €4 % RK(H10”CL),

KADBID 001534, /s IG €4 & K (H81'CL),

KADBID 001533, .)»& 1G iﬁ?f?i X (H50'CL),

KADBID 019741, & 1G ¥4 & K(# & F'CL),

KADBID 001529, & IG &4+ % K (163. 72'CL),

VH CDR3 (SEQ ID NO: 10): /i VH CDR3 4 % % i# A 7 % Kabat
H 38 B it 47 BLASTP # %, RFEGFHF75).

7. LA S2C6 #4A Mt

7.1 b5 F
7.1.1 3£-CD40 Ak 84 4 &-
F 37°C #£4 10%84 4 o 7% (FBS). 100 ¥ 43/m! % & # #= 100 mg/ml
4 E 4 ¢4 %4 IMDM(Gibco-BRL, Grand Island, NY)dr 34k S2C6 4
A, Wit Bk, il 02 um RARIEIRAMKE FK
M., MEKATE iR L GammaBind™ Sepharose A:(Pierce), Al&%

B 48 b 3K (PBS)kik, M 0.1 MH £ pH 2.5 self. EwBlEL
-43 -
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PP/ 1 M Tris pH 8.0 # fedidk, #4575 PBS ¥, HH@itk. @it
KON EA AR B RS, AALFRMHL T R L
R A8 it 99%H4 AL 5

712 AlrBRAHEER
152 90 R 6-8 F#eyi CB.-17 SCID /s & (Taconic Labs,

Germantown, NY), & 2 B. R4 B#HKAGV)EHA
B tmfe At %: Ramos(AEAT AL KA EMR) MM, HS Sultan($ £ 7
M) mes IM-9(3 L B A @mie(l x 1052 x 10° tmp). /T4
DA AP, —F RSB 1 XBpkiES 200 pl 1:10
A o Fo Bl & 8% -GM1 (Wako Chemicals, Richmond, VA), i
Mers £ R R F A5 mpe(Murphy %, 1992, Eur. J. Immunol. 22: 241),
Meno s R #80k 724 Ramos . HS Sultan 4mjg sk, IM-9 smpe(1 x 10°-
2x10%mfe). REGMNBHBHES 1| ARF 5 KA, HBUATH
Bt Aot iR gE ) BBE A A (p)iE A 1 meke 940 712 2AFATE
#)-&4 S2C6 IgG, FF M M40 ) L o986k L8 A RAAE,
FAr A AR W )

48 %) MAmEE (R AR (1|R-PER | A mAb K EX
mg/kg, 1.p.) BR-GMI1 |

1 38 | Ramos - - -

2 Ramos S2C6 - 1.5,9,13,17

3 Ramos S2C6 - 5,9,13,17,21

4 Ramos S2C6 + 1,5,9,13,17

5 Ramos S2C6 + 5,9,13,17,21

6 188 |HS Sultan |- - -

7 HS Sultan S2C6 - 1,5,9,13,17

8 HS Sultan S2C6 - 5,9,13,17,21

9 HS Sultan S2C6 + 1,5,9,13,17

10 HS Sultan S2C6 + 5,9,13,17,21
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112488 [IM-9 - - -

12 IM-9 S2C6 - 1,5,9,13,17
13 IM-9 S2C6 - 5,913, 17, 21
14 M-9 S2C6 + 1,5,9,13, 17
15 IM-9 S2C6 T 5,9,13, 17, 21

713 $-AH B mieH B
1% A 47 CD19 #= CD20 —4 &4 Bl LAk, @it F it B st A
& B Mg, 2RXBMEMRNE, RESEG@RESHE B wiel
it 85%, 4 T HEA, WA IR AEAS 10% = F A T 4 fo % (FBS)
FHEE 4= 10 w/ml, FHAEERESREEY.

714 BmMMHERNE

FEEAS o B anpb, 4 S5Sng/ml A IL-4 (Biosource)fo.&-
FEAEEE 4530-CDA0 3. % i34k S2C6. (G28-5(Bristol-Myers Squibb)
X M3 (Genzyme #80-3702-04) % £ &5 AT, £ IMDM &R K +10%
FBS $14 1x10° 4npe/3L4E 96 FLLALRIEHRIRPIBE., 4AXTE, @
foh IL-4 FoiA4n X stp8 £ % 4tk EXA2-1HS (RBERE M ET)
BE. ERTF ITCET 3K, KB 0.5 mCi *H-BH/3LBF 16 o)
i}, 4%/ Filtermate 196 Harvester™ (Packard Instruments)¥ 4a el 3k
A 96 LB sERY, F5RKERS. 44 Topcount LSC™
(Packard Instruments)iff it & 19440 R) *H-M A2 # 4 DNA ¢
ehf2 B,

Ha B RBANERFHAKF CDWL # Jukat @i %
(“Jurkat/CD40L”) fl 4 CD40L )t smf(Malik %, 1996, J. Immunol.
156: 3952-60). bl Mk, HemA LT 450 mg/ml)
49 PBS 5k F 37°C 432 20 54F, 444 PBS vtk 3k, #%K5ESH
B @it s-, & B @il x 10° mM/3)5 Jurkat/CDAOL 4m e if4-,
do b PR ATRE., G AH B @A IL-4 5kt smhe(2.5 x 10 tmpe/
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H)RA, BF AR CDI0 £ AMRA, M E A M
R AR, SR AR 5 R R R AR

7.1.5 CD40/CDAOL st A-R| %,

ALk SRR P42 A Jurkat/CDAOL Lofe R4k h¥emibd . Wit
RARS A 2x107ml, 444 50 ul. £ RPMI 1640 3% # £(Gibco)
+ 10% FBS #4744~ AR LhsafoE, 3 Jurkat/CDAOL 4fe
53 haR 64 CD40-Ig (CD40 Fr AR E G G THEMESEE)E
H (Noelle %, 1992, Proc. Natl. Acad. Sci. USA 89: 6550-6554), %
FBHHEBRERALERED N F AR EAECFITC-3-A IgM)ik
% . 1# A FacScan™i X 48 (Becton Dickinson)ifffy = 4 6544,
¥ F TS CDA0-Ig (25 ng/mhsk b 538 bk & ¢4 S2C6 2 %1%
FRARHURF 1 ot R-CD40 % %, B34k G28-5. M3 FedifR i
ShFE (R AR 2R A Tk, THEMEETHLRA CD0 Fik
(CD154-muCD8)t 4 &5 &, CD8 #4&4-F % 4 4/ FITC ##ie, &
Be4k4F & Research Diagnostics, Inc.(Flanders, NJ). vA 4 454K F %
BT CDA0-Ig fdi-CDA0 $ %3k, AXLFERT 1 v,
REENKELE Jurkat ggfeR4- 1 o 8f. sodkemfe, A FITC-LEHR
A F(ab’), (Jackson Labs, Fc #4%3#4#109-096-098)4xie. @itk X fm
Rl E CDA0 40942 5.

1248%
72.1 ALK S2C6 ¥ Mdidk{tit CD40/CD40L #4948 & 4

A

A CDA0 3 5 kst T b CD40 5 A%E T @ik
B &K 4) CDAOL #4454-69%oh, A5 AniiE 65 840 CD40 £ 4 4t
45 25 pug/ml Tt CD40-Ig TR T, #£4 5 Jurkat/CD40L 48264
E Ak(complex)iB ¥ . % itAX @AUA FITC 47486537 CD40L
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A A # 4y CDAOL" Jurkat T fmfe k&9 CDAOL AR F) ik 4k48),

WK B4 R FITC- L £ 4R A Ig 3t Jurkat/CDAOL 4m it 474 X sm B+ ¥,
B T kA 2k Jugm ik 69 CDAOL &5 CDA40, vA 44 25 -4-#) CD40-Ig,
A} CD40-Ig # % B 7% Athfof 49 % 25 pg/ml CD40-Ig. 4 M 4efik

JEGTEM CD40, S2C6 & CD40 ¥4 025-2: 1(F¥: HE)egrk

R, FH CD40 5 CDA0OL #4945 A F| R Ho(£ 45 6 pg/ml. 13
pg/ml, 25 pg/ml F= 50 pg/ml 649K FE 53 54 50%. 100%. 146%Ae
220%)(B8 4). KAIPHIMIK M3 shAade 24 A FAR M KR o7
CD40/CD40L #54-, #ast-Fsti8 EXA2-1HS Ig, G28-5 3% % M-IiRE
& % 25 pg/ml #43RE B 72t CDA0/CDAOL #54-54 ¥vh, AR
K & R AL(50 pg/mi)A P A S 4] b

LA MR A R A, S2C6 £ MRt CD40/CD40L 48 L4
. sk, S2C6 f£¥Ae CDA0/CDAOL AR ZAE R WYk A s G28-5
#2 M3 AR,

EREMNEF, W4 CDA0 25T TEM CDAOL 5k
B e ® AL a4 CDAD ey 4t ®vh. R ~TiEd CDAOL &
& 87, Ramos B stk & CD40 e E 4534 10 ug/ml, 443848
49 &-F 3 CDA0 # %, B3k 5 & iA CDA0 &) B mieFiR s, A4
#mies FITC 47ty Tt CDAOL R F . A/Z#its Ramos fmie
#ATAN mAtit €, A5 B mie ey CD40 & 44478 CD4OL.
1% R dofe RE 64 7T 5t CDA0L, HREFE RS 0.04-2 pg/ml & S2C6
3 % Pk ik CDA0 & mptiRd-, $3 CDA0L 4% K3ty
51%-68%(@ 5).

AEVA BT b CDA0 k925 £ P, ¥ # 34k G28-5 2F CD40/CDA0L
AR BRI LR RA Bk, SHEAAR, G285 AMAHRERAHE
TIPS TIRMEIRS CDA0 ¢h55 4. AR pdiee g 53k M3 4948
Ak S AL VA R FAR B X R CD40L/CDA0 4 4-,

bl 4B R B, S2C6 {3 An CD40L/CDA0 AR EAE R b 6E 1 5 &

<47 -
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SANEERE G285 7 M3 RF. ME, AXEERT, LiliAk
G28-5 Fo ¥ % 34k M3 24X E 40 ng/ml &9 3 #748) 75 M CD40OL
5 CD40 #94a 54 A1

722 4RIMFR: 3 FEIRAK S2C6 Hm B tmpst CD40/CDA0L W&
E_Ij_

FA AR CDA0 2 %, 414K (S2C6. G28-5 &, MKHLT, #
BRI B st kil CDAOL dmpbti A KK, ¥4, EAL
AL B ZAKF(0 ng/ml)sy EF £ L HHRKNHHFIALT, 4 B @
Eighadt B ¢94E 5t Jurkat/CDAOL mfeifd-, /GBI AE R SE
72 JvebAen SH-BG 3, Bl B @t B EE A, AL A%
AR M3 R T mhe 55 B mpbsgih, 5xtpe [g sLEs] ehAaf( @
6).

R Jo iR A7 Be ko 3 3, Bk G28-5 42 2k B mpbiE4b(B 7),
1o e 5 42 G28-5 if CDAOL' T &Ll £ AXwgi 3638 hu B mfo s s, A&
it # kA G28-5 WA B 497K-F 1.3 4%, ARK, 7 S2C6 5L T B @k
WA T mich 8 dfedl 8 693l F FR A X#¥he, 4 B M
pext T wfelgidhedrbsh 4: 18, B @i ZAL LR
PARR e 342k,

X MIEIER), 5 M3 F= G28-5 RE, S2C6 4 AlEFHTE
CDAOL thFl4E M, @it CD40 {2t B fape ik,

ERZERNGE ARNEF, RARAR CDA £ AEREHE B
M, HA3% B @i bEshle CDAOL T #)¥ afl B 2 b 4
1(B: T)iR4-, # M CDA0 2 A R HZ B (B 7).

iXabdk RIERR, EXBFHHT, HEIhes G28-5 481k, 10 pg/ml
K% % MK G28-5 MBeik R BRI AS Al fe B mpb bty &1k he 2 42,
S2C6 BA R F£ B A &M, 5% 38e) S2C6 Ak, Efieik A £ T 10 pg/ml(F
B RXAKF)E S2C6 vAH FARHIF X4k B mAie i £ 162 4%,
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BB ACLIT R,

EmEZ, XEHERA, S206 5 CD40 R4-3%Him CDIOL 2k
A, B S2C6 A F A £ T G28-5 645 XAk B w3k, {2 S2C6
BERLHA CDAOL #4648 HARRG 49 CDAOL AFe9iE1045 538

A &5 G28-5 RfE.

8. Zkakd]: ¥ % Ik S2C6 HlrMA K

AV R AR K e AR S2C6 4 AT A VE HE, bk CB.-17 SCID
DR (20 R S/4E). ey —F)s SR - R B -GM]
232, vASEALTE 3 K R 345 | M E e (Murphy %, 1992, Eur. J. Immunol.
22; 241), #-=X%, /A Ramos. HS Sultan & IM-9 4ft(l x 10° &nps)
#rA SR . RERA 1 mghkg 8 iTLE 7 RAGHHFF kP
Bk 6 3 M4k S2C6 1gG MU iy 24t B, SR RIRSAmA SR

F % % M Ak S2C6 3455 4 Ramos A B ke (B 8A).
HS Sultan % % W5 # % (8B 8B)& IM-9 £ £ M EHMA(B 8C)#zh4h,
RARE A THBRARFEG EMNBHXGEREFR TR, £
AR, FER-PLERE-CM] W78 E34H, RFELLYE
Iudk S2C6 H A K G & R R R T AE4F R NK @ty % 4. IM-9
AR —FFREUT 2 AN EMBNEERBER, Tty
et h R A BRFENA L.

R K BERAR S2C6 &5 & IM-9 &% 64 ) B 23 da g 645
&, BT EBRT, S2C6 s AL FBANH A ELA AR
b A 7E

9. LA BEIH-CDI0 &R EERS TGS CD40-Ig
FE K AT F vA €84k & BD1-82C6 sFv(#4447-CD40 £ 8%
%, —#k g bryodin 1(BD1)&y £ % 824 5| (Francisco %, 1997, J. Biol.

- 49 -
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Chem. 272(39); 24165-24169)#k4- %3 % B-di4k S2C6 T-Iit[iéﬂﬁ&éﬁ
RREEG), AT TIRE,

MmE X, 44/ TRIZOL &X#|(Life Technologies), %M 4 *#
By S2C6 KX BMAEHE ¥ RNA., A K L8 Gilliland % F7

i (Tissue Antigens, 47: 1-20(1996)), 1M 5 J-C 4&.5 F #45 100 4~

BAEGFFELAMNGE 4, RITRBTERFFHTERL cDNA #
— e K. RELMRE —HNELFME, HAadEASERE
FBLR F 4G poly-C X 3] M Fi82h 50 Mk S ENA TH —44
A3 F 6344 PCR #ATH 3, &3+ PCR 34900 PCR &4
B S'Ae 3K S% F A RAEFR 4145 R EcoRl o Hindll] H44# 8244
TERXRKALFHNFERTERBLFFGHEA PCR F4, FHEHE
B CRAAE Bk pUCL9 &, 3R#F69 K4 pSGS # pSGI0 &4
7425 S2C6 VL #= S2C6 VH #4 DNA. 2+ & # K 4149 DNA 24,
FEHER S ERE LM RN BB K% A7) A,

%88 Gilliland FFFi¥vA VH-VL Bé 3§ S2C6 #9 VH K f VL
AE S A—R(ZAEY PCR), HEHB|LERAP, MEiH
it PR %) B& K b 3% BD1-G28-5 sFv # sFv K B (Francisco %, 1997,J. Biol.
Chem. 272; 24165-24169)5k pSE151 $ &M, H AL B4xiEdd S2C6
sFv, FRFH A4 pSGA0 &4 AR T7 B3)-F# 4T ¢ BDI1-S2C6
sFv 425 % [,

H T AL pSG40, HAHMABRXTSTABHEEHR
BL21(DE3)pLysS @fe ¥, £ T-R#EHRA T F 37CHArrikdm
o, H3EFHAPikE] ODg=1.0 8, A 1 mM B &K -B-D-2AKIFLIE
(IPTG)#E¥4mpe 3 ho. MG, BB CIR@miE, 285 KL%,
Fif it B w4 B 4 R 44k 8y BD1-S2C6 sFv #&4-& &, 4o TFxt
HiFIFEMAERE: £ IMBKEILS myml 544K, BiTdkid
##(1: 100)3]4 0.3 M L-# £ B4 2 mM DTT & PBS $&47 4,
2t 20 mM BEg 4448 o R (DH 7.4)i% 47, vAMLUE 84k,
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4% Jf] Blue Sepharose M5 £ B & ¢ CD40-Ig L3 F= E A7, | aHE
FEehEG.

#RJE £ ELISA & X sb1L& G 2t B &4k CD40-Ig #4454-, A 0.5
pg/ml &) CD40-Ig &R F HE 40, HHEAE 25 pg/ml S2C6 £ £ K37
AR(A). 25 pg/ml 3+ BB IR BRI6 (@)X £it ¥ HRK(MALT, Hoa
st4t BD1-S2C6 sFv -4+ 1% e i & & &1 = 0.05% Tween-20 #5 PBS
(pH 7.4)% &9 38wk, @B idhe BD1 4§ Ft % 4540 7% (Seattle Genetics,
Inc., Bothell, Washington), ##MmABE LER R Ig 93kiRit &,
g, #p) BD1-S2C6 sFv 5 Bl & Lk eg 4,

pa it § S2C6 £ % 3tk T 474 BD1-S2C6 sFv & CD40-Ig
44, 1Bl astBE IR RET S 4 BD1-S2C6 sFv 5
CD40-1g ¢4 #£ 5(& 9).

10. a4l L5655 CDA0 fats T AP A a2 F48 S2C6

% CDA0 fFaEMAA (P oM AERACE. FLAHTH
BB RILCRENEZEZHNETHEARL S2C6-41-CD40 £ %,
BRAA(EA R CDR mAMER)RFHLARR(EL4L S2C6 TER
Fo ARARBER)., RIS TEIKR, 6575 TARE Y HIEERTN
Frds, AR REMALTT .

SR A ROIEFRER —RELEKRXACAER LAY ERTY
e TR B,

F40 S2C6 12 R 44 %) F3E B 34 0.1 mg/m® (&4 ¢4 4 A d@4R) £ 1000
mg/m?, £t ¥ 4 100-500 mg/m?,

2 AR 1R S8 i K ST ) # Bkif LR (access line) X, P AR HhAkif 4k 4%

FERNEH . TR B AR T AR,

it AR a) B Al b iR mics B E T hemies B
HemiesdE; b) THEERES T4 KeafEmie T8 Re
M) ARIP BB Ao/ cHER W de it BB X A RABR(CT)4246.
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FEFBABMMRDIH ., X HEABR. Tl BB ihitsta
#FEMIBRBMA)GH AR A SF Tk, BnEam S2C6 &
E IR

WRBERALRFHER, FLARETSSFH CDA0 fal B MR
CHAE, PHRAERARANGY AR, HRAIMNRHEREL
ARER AP & 4w i 89 R4 B 47,

11, 44 HRA
REEFRAANG R T 5 FRF OMEBRBGH LML
ME, 1999 55 A 25 B4R RE LR S2C6 ¢ 2 X5 S2C6
BAETED LR K WHEKEF S (ATCC), 10801 University
Boulevard, Manassass, Virginia 20110-2209, # £ e &K 5 3
PTA-110,

12, JikehEseidk. R ka3 A
ALFEHERLASERBRHRLAHEEH, XHE, BT
AT 6 AR L A, ARSE TR o B B 3T AR K B AT B A AE At
AFBRBEARAAR BT AR R LI, KA R O 64 BT HHARF
ZRAHBNEEA,
AL A BFAHELHK, ORI TH. TR FeAF M,
FAT o g AR 1 ) Bl kA B RSP,
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C110>SEATTLE GENETICS, INC.

<120> ELHAF-CDA0 AR KAS

<130> 9632-009-228

<140>
<141>

<160> 15

<170> PatentIn Ver. 2.0

<216> 1

211> 336
<212> DNA

<213> /MFRR

<2207

221> CDS

£222> (1).. (336)

<400> 1

gat gtt

Asp Val
1

gct caa
Ala Gln

aat gga
Asn Gly

gtg
Val

gce
Ala

aac
Asn

gte
Val

tce
Ser
20

acc
Thr

acc

Thr

atc
Ile

tit
Phe

caa act cca ctc
Gln Thr Pro Leu

tct tge aga tect
Ser Cys Arg Ser
25

tta cat tgg tac
Leu His Trp Tyr

tee ctg cct
Ser Leu Pro
10

agt cag agc
Ser Gln Ser

ctg cag aag
Leu Gln Lys

-1-

gtc agt ctt
Yal Ser Leu
15

ctt gta cac
[Leu Yal His
30

cca gge cag
Pro Gly Gin

gga
Gly

agt
Ser

tct
Ser

48

96

144



35

cca aaa ctc ctg
Pro Lys Leu Leu
50

gac agg ttc agt
Asp Arg Phe Ser
65

agc aga gtg gag
Ser Arg Val Glu

aca cat gtt ccg
Thr His Val Pro
100

210> 2
<2i1> 112
212> PRT
213> /NEER,

<400> 2
Asp Yal Val Val
1

Ala Gln Ala Ser
20

Asn Gly Asn Thr
35

Pro Lys Leu Leu

atc
Ile

BEC
Gly

get
Ala
85

tgg
Trp

Thr

Tle

Phe

Ile

tac
Tyr

agt
Ser
70

gag

Glu

acg

Thr

Gln

Ser

Leu

Tyr

40

aca gtt
Thr Val
55

gga tca
Gly Ser

gat ctg
Asp Leu

ttc ggt
Phe Gly

Thr Pro

Cys Arg

His Trp

40

Thr Val

tee

Ser

EE8
Gly

gga
Gly

Bga
Gly
105

Leu

Ser

25

Tyr

Ser

aac cga ttt
Asn Arg Phe
60

aca gat ttc
Thr Asp Phe
75

gtt tat ttc
Val Tyr Phe
90

ggc acc aag
Gly Thr Lys

Ser Leu Pro
10

Ser Gln Ser

Leu Gln Lys

Asn Arg Phe
-2 .

am a

45

tect

Ser

aca
Thr

tgc
Cys

ctg
Leu

Val

Leu

Pro

45

Ser

-----

ggg gtc
Gly Val

ctc aag
Leu Lys

tct caa
Ser Gln
95

gaa atc

Glu Ile
110

Ser Leu
15

Val His
30

Gly Gln

Gly Val

L]

cca

Pro

atc
Ile
80

act

Thr

caa
Gln

Gly

Ser

Ser

------

~~~~~

192

240

288

336



-n maan - maaa - -

50 65 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

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

Thr His Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Gln
100 105 110

<210> 3
<211> 16
<212> PRT
213> PERH,

400> 3
Arg Ser Ser Gln Ser Leu Val His Ser Asn Gly Asn Thr Phe Leu His
1 5 10 15

<210> 4
QL 7
<212> PRT
213> PERER

<400> 4
Thr Val Ser Asn Arg Phe Ser
1 5

<210> &
i 9
{212> PRT



213> /MER

<400> 5
Ser Gin Thr Thr His Val Pro Trp Thr
1 5

<210> 6
211> 342
<212> DNA
213> DPER

<220>
<221> CDS
222> (1).. (342)

<400> 6 |

gag gtc cag ctg cag cag tct gga cct gac ctg gtg aag cct ggg get

Glu Val Gln Leu Gln Gln Ser Gly Pro Asp Leu Val Lys Pro Gly Ala
1 5 10 15

tca gtg aag atc tcc tge aag get tct ggt tac tca ttc act gge tac
Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Gly Tyr
20 25 30

tac ata cac tgg glg aag cag agc cat gga aag agc cit gag tgg att
Tyr Ile His Trp Val Lys GIn Ser His Gly Lys Ser Leu Glu Trp Ile

......

48

96

144
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15

20

25

30

35

35

gega cgt gtt att
Gly Arg Val Tle
50

aag ggc aag gce
Lys Gly Lys Ala
65

atg gaa ctc cgc
Met Glu Leu Arg

gca aga gaa ggg
Ala Arg Glu Gly
100

tce teca
Ser Ser

210> 7
<211> 114
<212> PRT
213> MER

<400> 7
Glu Val Gln Leu
1

Ser Val Lys Ile
20

cct aac aat
Pro Asn Asn
5d

ata tta act
Ile Leu Thr
70

agc ctg aca
Ser Leu Thr
85

atc tac tgg
Ile Tyr Trp

Gln Gln Ser
5

Ser Cys Lys

40
gga

Gly

Eta
Yal

tct
Ser

tgg
Trp

Gly

Ala

Tyr 1le His Trp Val Lys Gln Ser

35

40

ggc act
Gly Thr

gac aag

Asp Lys

gag gac
Glu Asp
90

gge cac
Gly His
105

Pro Asp
10

agt
Ser

tea
Ser
75

tct
Ser

24:40
Gly

tac
Tyr
60

tee

Ser

gcg
Ala

acc

Thr

45

aac

Asn

age
Ser

gte
Val

act
Thr

FRY X
1raw

cag aag ttc
Gln Lys Phe

aca gecc tac
Thr Ala Tyr
80

tat tac tgt
Tyr Tyr Cys
95

ctc aca gte
Leu Thr Val
110

Leu Val Lys Pro Gly Ala

15

Ser Gly Tyr Ser Phe Thr Gly Tyr

25

30

His Gly Lys Ser Leu Glu Trp Ile
' 45

-5-

"

192

240

288

336

342



10

15

20

25

30

33

Gly Arg Val Ile Pro Asn Asn Gly Gly Thr Ser Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Ile Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

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

Ala Arg Glu Gly Ile Tyr Trp Trp Gly His Gly Thr Thr Leu Thr Val
100 104 110

Ser Ser

<210> 8
211> 6
212> PRT
213> PEE

400> 8
Thr Gly Tyr Tyr Ile His
1 5

210> 9
Ll> 17
<212> PRT
<213> /PpER,

<400> 9

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

Gly
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15

20

25

30

35

<210> 10
211> 4

<212> PRT
<213> PER

<400> 10
Glu Gly Ile Tyr
1

<210> 11
<211> 48
<212> DNA

213> PER

<400> 11

......

agatctagtc agagccttgt acacagtaat ggaaacacct ttttacat

<210> 12
211> 21
<212> DNA
213> PERR

400> 12
acagtttcca accgatttte t

<210> 13
<211> 18
<212> DNA
213> PpER

<400> 13
actggetact acatacac

aq ==

48

21

18



10

15

20

<210> 14
211> 51
<212> DNA

213> PEER

<400> 14

cgtgttattc ctaacaatgg aggcactagti tacaaccaga agttcaaggg ¢

210> 15
211> 12
<212> DNA

213> PER,

<400> 15
gaagggatét ac

al

12



: W MW OB M E

GATGTIETGGTG&CCCAAACTCCACYCTEGCTGCCTGTCAGTCTTGGAGCTCAAGCCTGCATCTC?TGC&GATCY

PP P

CTACAAtAcCACTGGGTT!G&GGTIAGAGGG&tGEAc&GTCAG&&CCTtGAlTTtGGAGGT&GLGAACETCT&GA
0 v ¥V v T ¢ T rF L § L P VYV S L G 4L A 4 s S C RS

LGTCAGAGCCTTGTACAC&GTAA?GG&&AC&‘CTTTYTACATIGGT&(C?GCAG&ARCCABGCtAGTCTCCAAKA

YC&GTCTCGGLACLTGTG!tAT‘ACCTTYGTGGA&&AATGTAACC&TGGACGTCTTCGGTCCGGTC&GAGGTTTT
s 5 L Y ¥ §$ ¥ € ¥ T F L & ¥Y L @ £ F ¢ QG S r ¢

-CTCCTGATCTACAC&GTTTCC&LCCEATTTTCTEGGGTCtCAGkCAﬁITTCAGTGﬂtAﬂTGHATCAGGGAtAGAT

G&GE&tTkGATGTGTCAAAGGTTﬁGCTlAi&GkCtGCAEﬂﬂfﬂ"fCC&LGTCACCGTC&ECTAGTCtCTGTtTA
L LI YT ¥ & xR F §$GC VYV P? 0 & F § ¢ S E S5 ¢ T

TTCACACTtkAG&TCAGCAGAGTGGAEGCTGLGGATCTGEGAGTT?ATTTCTGthTCLAACYAC&CATGTTCCG

LAGTGTEAGTfCTAGTCGTCTCACCTCCGAtTCCTAGLCCtTC&lLTAALGkCGAGlGTTTGATGTGTACLAEGC
fF T ¢ ¥t § K ¥ £ A € 0 L G ¥ Y F € 5 QT T 8 Vv ¢

TGGACGTTtGGTGGAGGCAtCAAGETﬂGkhATCC&A

kttTGtA&GCCACCTCCGTGGTTCG&CCTTTAGGTT
¥ 1T £ ¢ & ¢ 7T x v £ 1 4

14

A1

15

150

125

300



yire

GACGTCCAGCTECAGCAGTCTEOACCTOACCTCGTGAALCETOGOGCTTCAGTRAAGATLTCCTGCAAGGETTCT

Py "
N 2 ot e B o o

CTCCAGLTCGACGTCOTCAGACCTECACTGEACCACTTCEGACCCCGAAGTCACTYETAGAGGALGTYCCCAAGA
E v @ L 4 ¢S5 G ¢ 0 L ¥ X P &4 5 ¥ K1 §C ¢

A S

GETTACTOATTCACTCUCTACTACATACACYCUGTEAASCAGAGUCATCOAAAGACCCTTGAGTGCATTGRACCT

CCAATEAGTAAGTSACCGAT GATGTATGT GACCCACTTCOTCTCOCTACCYTTCTCEGAACTCACCTAALCTECA
¢ Y S F Y GYXY L HNYCY K QS§ H#CES L EY 1 G R

CTTATTCCTAACAATGEACGCACTAGYTACARCCAGAAGTTCAAGEGCAAGGCCATATTAACTETAGACAAGTCA

ro—t

CAATAAGGATTGTTACCTCCGT GAT CAATETTEGTCTTCAAGTTCECATTCCGGTATAATTGACATLYGTYCACT
Y © P K x ¢ 6 Y § Y X Q K F L6 K A1 L T VY 0 S

YCCAGCACAGCCTACATEGAACTCCGLAGCCTGACATCTCAGCACTCTCCECTCYATTACTCTCCALGACAAGGE

o el - R
L o L Ty

ACETCOTCTCGRATCTACCTTCAGGEETCCCACTETAGACTCCTGAGACGCCABATARTGACACGTTCTLTTLCC
£ ST A Y W E L &£ S L T § ED S A Y XYY € A RE L

ATCTACTGGTEGACCCACGGCALCACTCTCACAGTICTCCTCA siy

TAGATCACTACCCCLETGCCGTEGTGAGAGTGTCAGAGRAGT
1 Y ¥ ¥ ¢ 8 &Y T LT VY S S

& 2

1%

12§

300



B2C6 vy

DVWVITQTPLSLPVSLGAQASISCRESQSLVHSNGNTFLEWYTL.OKPGQS PKL
CDR1

LIYE!EFBE&GVPDRFSGSGSGTDFTLKISRVEAEDLGVYFC&QETHVPEE
n2 CDOR3

FGGGTKLEIQ

B4C6 VH

EVOLQQSEPDLVKPGASVKISCKASCYSFIGY Y IHWVKQOSHGKSLEWIGRY
CDRY

IPNNGGTSYNOKFRGKAILTVDKSESTAYMELRSLTSEDSAVYYCAREGIY
COR2 CDR3

WWGHGTTLTVSS

& 3A-3B
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