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AXTIFABCCT ANTIBODIES AND UBES THEREOF

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of priority 1o 1.8, Provisional Patent Application No.
§3/073828 filed on September 2, 2020, which application is incorporated hersin by reference in
#s entirety.

INCORPORATION BY REFERENCE OF SEQUENCE LISTING PROVIDED AS TEXT FILE

A Sequence LUisting is provided herewith as a text filg, “KNJY-006WO BEQ
LIST _STa25.1d,” created on August 24, 2021 and having a size of 151 KB. The contents of the
texi file are incorporated by reference herein in thelr entirety.

INTRODULTION

Drug resistance, a well-known phenomenon that resuls when diseases become tolerant
{o pharmaceutical freatments, is a major and increasing challenge in varipus flelds of medicine,
ingluding oncology. Although many types of cancers are initially susceptible to chemotherapy,
over time they can develop resistance through these and other mechanisms, including DNA
mutations and metabolic changes thal promote arug inhibition, degradation and enhanced efflux.

Effiux pumps (EP) are proteins expressed by living cells and have evolved o naturally
expel vanous compounds from the cells. Members of the ATP-binding cassette (ABC) fransparter
family proteins are examples of EPs that enable drug effiux. Though a transporter's structure
varies from protein {o protein (e.g., there are 48 known members of the ABC family in humans),
they are all classified by the presence of two distingt domains—a highly conserved nuclentide
binding domain and a more variable fransmembrane domain. Muollidrug resistance protein 1
{MDR1), encoded by the ATP Binding Cassetie Subfamily B Member 1 (ABCB1) gene, was the
first of these to be identified and has been studied extensively. ATP Binding Cassetie Subfamily
C Member 1 (ABCC1) expression is increased in response lo freatment wilh certain
chemotherapeutics.

EPs enable umors o develop resistance to chemotherapeutic agenis. Such resistance is
frequently associated with enhanced efflux of the chemotherapeutic agent from the drug resistant
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cells. This chemotherapy resistance is termed mull drug resistance (MDR} when it applies to
more than one chemotherapeutic agent.

As such there is a need {0 develop reagents that may be used for assaying for expression
of EPs and/or inhibiting EPs.

SUMMARY

Provided are antibodies that farget the callular efffux pump ATP Binding Cassefte
Subfamily C Member 1 (ABCC1). Also provided are pharmaceutical compaositions, nucleic acids,
recombinant expression vectors, cells, and kits that include or encode such antibodies. Methods
of using the antibodies for detecting presence or absence of ABCC1T expression in cells, eq.,
tumor cells, level of ABCC1 expression, and/or inhibiting ABCC1 function are also disclosed.

subject an ardi-ABCCT antibody disclosed herein.

Brier DESCRIPTION OF THE FIGURES

FIG. 1 depicts the resulls of tifration binding of the indicaled anti-ABCCT monocional
antibodies 1o the doxorubicn-resistant lung carcinoma cell line HEBAR (ATCCH CRL-11351) that
endogenously expresses ABCCT. HBSAR (ATCC CRL-11351) was established from NCI-HBQ
cells that were grown in the presence of increasing concentrations of Adriamycin {doxorubicin}
over a total of 14 months.

FIGS. 2A-28 depict the resulls of fitration binding of the indicated anti-ABCCT monocional
antibadies to human and cynomolgus ABCC 1-averexpressing rat C8 glioma ceil lines.

FIGS. 3A-3C, 4, 5A-58, and SA-EB show the resulis of titration binding of further anti-
ABCCT monodional antibodies to human and cynomalgus ABCC T-overgxpressing rat C6 glioma
cell fings. “2™ Ab only” refers fo not adding a primary antibody before binding with secondary
antibody (L&, 2™ Ab)} {o provide a negative control.

FIGE. 7A-7B show the resuits of ABCCY efflux assay performed using HEKZB3T cells
expressing human ABCC1.

FIGS. 8A-8C presant fitration binding and efflux assay characterization of humanized anti-
ABCC1 monocional anfibodiss.

FIGS. 8A-9C show the binding of humanized anti-ABCC1 monoeclonal antibodies 1o human
and cynomolgus ABCCY overexpressing rat C6 glioma cell lines.
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FIGS. 10A-10B show the binding of various humanized C1.8581 anti-ABCCY antibodies to
human and cynomolgus ABCC1 overexpressing rat Cé glioma cell lines.

FIGS. 11A-110 present the binding of four humanized C1KTS bispecific antibodies to
human and cynomolgus 8 cell lines, overexpressing ABCC1 and K79, respectively. The
schaematic bispecific artibody structure is also shown. KT8 stands for atezolizumab, an anti-PL-
L1 monocional antibedy. The bispecific antibodies include the heavy and light chaing from the
indicated ABCC1 antibodiss and a scFv region formed from the KT8 antibody.

FIGS. 12A-12C present the binding of four humanized C1/KT1 bispecific antibodies t©
ZU3T cells sxpressing human ABCC1 and Z83T cells expressing human or cynomolgus KT1,
respectively. KT1 stands for trastuzumab, an anti-ErbB2 {anti-HERZ2} monacional antibody. The
bispecific antibodies include the heavy and light chains from the indicated anti-ABCC 1 antibodies
and a scFv region formed from the K71 antibody.

FIGS. 13A-138, 14A-14B, and 15 show the effect of the tested anti-ABCC1T monocional
antibodies on vincristing oylotoxdcity inthe 2837 gytotoxicity assay.

FIG. 16 shows that the three anti-ABCCYT monacional antibodies lested inhibit tumor
growih in vivo in the HBSAR cylotoxicity assay. The assay svaluates the effect of the tested
antibodies on Adriamycin eytotoxicity on the HERAR cell line, which is an Adriamycin-selected,
Cl-positive variant of the human small cell lung cancer cell ling, NCI-HBS, Tumor formed from
HBPAR cell line is resistant to Adriamycin {Doxorubicing. All three of the anti-ABCC monocional
antibodies tested sensitized the tumor 1o Adriamycin.

FIG. 17 shows that anti-ABCC 1 monoclonal antibodies C1-831 and C1-737A inhibit fumor
growth in vivo in the CT26 syngeneic mouse tumor madel, The inhibition of tumor growth by these
antibodias is enhanced by doxorubicin,

DEFINITIONS

The terms "antibody® and “mmunoglobulin® include antibodies or immunoglobuling of any
isotype, fragments of antibodies which retain specific binding © antigen, including, but not limited
to, Fab, Fv, scFy, Fd, Fab', Fv, F(ab™), chimeric antibodies, humanized antibodies, monocional
antibodies, single-chain antibodies, including antibodies comprising only heavy chains (e.g. VHH
camelid antibodies), bispecific antibodies, and fusion proteins comprising an antigen-hinding
portion of an antibody and a non-antibody protein. The antibodies may be detectably labeled, e g,
with a radicisclope, an enzyme which generates a deteciable product, a fluorescent protein, and
the like. The antibodies may be further conjugated i other moleties, such as members of specific
binding pairs, e.g., biotin {member of biolin-avidin specific binding pailr}, and the like. The
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antibodies may also be bound 1o a solid support, including, but not imited o, polystyrene plates
or beads, and the like. An antibody may be monovalent or bivalent. An antibody may be
conjugated fo & toxic maolety, such as, a chemotherapeutic agent.

"Antibody fragmenis” compnse a porttion of an intact antibody, for example, the antigen
binding or variable region of the intact antibody. Examples of antibody fragments include Faly,
Fab', F{ab'):, and Fv fragments,; diabodies; linear antibodies (Zapata e al., Protein Eng. 8(10)
1087-1082 (19985}); single-chain antibody molecules, including antibodies comprising only heavy
chains {e.g. VHH camelid antibodies); and multispecific antibodies formed from antibody
fragments. Papain digestion of antibodies produces two idantical antigen-binding fragmenis,
called "Fab” fragments, sach with a single antigen-binding site, and a residual "Fo" fragment, a
designation reflecting the ability to crystallize readily. Pepsin treatment yields an F{ab') fragment
thiat has two antigen combining sites and is stilf capable of cross-linking antigen.

"Fy" is the minimum antibody fragment which contains a complete antigen-recognition and
-Binding site. This region consists of a dimer of one heavy- and ong light-chain variable domain
in tight, non-covalent association. it is in this configuration that the three CORs of each variable
domain interact to define an antigen-binding site ort the surface of the VH-VL dimer. Collectively,
the six CDRs confer antigen-binding specificily to the anfibody. However, even a single variable
domain {or half of an Fv comprising only three CDRs specific for an antigen) has the ability to
recognize and bind antigen, although at a lower affinity than the entive binding site comprising the
three CDRs of each variable domain.

The “Fab” fragment also contains the constant domain of the light chain and the first
constant domain {CHy} of the heavy chain. Fab fragments differ from Fab' fragments by the
addition of a few residueas al the carboxyt terminus of the hegvy chain CH: domain including one
or more cysteines from the antibody hinge region. Fab'-8H is the designation herein for Fab' in
which the cysteine residus{s} of the constant domaing bear a free thicl group. Flab'); antibody
fragments originally were produced as pairs of Fab' fragmenis which have hinge cysieines
betweean them. Other chemical couplings of antibody fragmenis are alse known,

The “"light chaing” of antibodies {immunoglobuling) from any vertebrate species can be
assigned i one of two clearly distingt types, called kappa and lambda, based on the amino acid
seguences of their constant domains. Depending on the amino acid sequence of the constant
domain of their heavy chains, immunoglobuling can be assigned to different classes. There are
five major classes of immunoglobuling: igA, igD, IGE, IgG. and Igh, and several of these may be
further divided into subclasses {isotypes), e.g., 1gG1, 1gG2, 1gG3, 1gG4, 1gA, and IgA2.
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“Single-chain Fv*, "sFv* or "soFv” antibody fragments comprise the Vi, and V. domains of
antibody, wherein these domains are present in a single polypeplide chain. In some
gmbodiments, the Fv polypeptide further comprises a polypeptide linker betwaen the Vy and Vy
domains, which enables the sFv {o form the desired structure for antigen binding. For @ review of
sFv, sae Pluckthun in The Pharmacology of Monaclonal Antibodies, vol. 113, Rosenturg and
Moore eds., Springer-Verlag, New York, pp. 269-318 {1994).

The term “diabodias” refers fo small antibody fragments with two antigen-binding sites,
which fragments comprise & heavy-chain variable domain (VH) connected to g light-chain variable
domain (VL0) in the same polypeptide chain (VH-VL). By using a linker that is too short 1o allow
pairing between the two domains on the same chain, the domains are forced o pair with the
complementary domains of another chain and creale two antigen-binding sifes. Diabodies are
described more fully in, for example, EP 404 087, WO 83/11161; and Hollinger et al., Proc. Natl.
Avad. Soi. USA, 80:6444-6448 {1883}

As used herein, the term "affinity" refers 10 the equiibnium canstant for the reversible
binding of fwo agents and is expressed as a dissociation constant (Kd). Affinity can be at least
1-fold greater, at least 2-fold greater, at least 3-fold greater, al least 4-fold greater, at least 5-fold
greater, at least &-fold grealer, atleast 7-fold greater, at least 8-fold greater, atleast 9-fold greater,
at ieast 10-fold grealer, al 'east 20-fold greater, at isast 30-fold greater, atl least 40-fold greater,
at least 50-fold greater, at lsast 80-fold greater, at least 70-fold greater, at least 80-fold greater,
at least 80-fold greatler, at least 100-fold greater, or at least 1000-fold greater, or more, than the
affinity of an antibody for unrelated amino acid sequences. Affinily of an antibody o a targat
protein can be, for example, from about 108 nanomolar (i) {o about 0.1 nM, from about 100 aM
fo about 1 picomolar {pM}, or from about 100 nM 1o about 1 fermtomalar (M) or more. As used
herein, the term “avidity” refers 10 the resistance of a8 complex of two oF more agents o
dissociation after dilution. The terms Vimmunoreactive” and “preforentially binds”® are used
interchangeably herein with respect to antibodies and/or antigen-binding fragments.

The term “hinding” refers {o a direct association Detween two molecuyles, due o, for
sxample, covalent, electrostatic, hydrophobic, and ionic andier hydrogen-bond interactions,
including interactions such as salt bridges and water bridges. An ABCCH1 -specific antibody binds
specifically to an epitope within a ABCC1 polypeptide. The epitops may bs a linear epitope formed
by a contiguous stretch of amino acids or 2 non-lingar or a conformationat epitope formed by non-
contiguous stretches of amino acids. Non-specific binding would refer (o binding with an affinity
of less than about 1077 M, e.g., binding with an affinity of 10° M, 10° M, 107 M, elc.
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As used berein, the term "COR” or "complementarity determining region™ is intended to
mean the non-contiguous antigen combining sites found within the vanable region of both heavy
and light chain polypeptides. CDRs are hypervariable regions and are interspersed with regions
that are more conserved, termed "framework regions (FR)Y". CORs have been described by Kabat
et al, J. Biol. Chem. 252:6809-8616 (1977} Kabat et al., 1.8, Depl. of Health and Human
Services, “Sequences of proteins of immunological interest” (1991}, by Chothia et al,, 4. Mol Biol
1698:001-817 (1887Y, and MacCallum et al, J. Mol Biol. 2082:732-745 {1988}, where the
definitions include overlapping or subsets of amine acid residuas when compared against each
other, Nevertheless, application of either definition {o refer to a CDR of an antibody or grafied
antibodies or variants thereof is inlended to be within the scope of the term as defined and used
herein. The amino acid residues which encompass the CDRs as defined by sach of the above
cited references are set forth below in Table 1 as a comparison.

Tabile 1: COR Definitions

Kabat' ' Chothia® MacCallum®
Ve CORA 3135 26-32 JG-35
Vi CBR2 50-65 - 83-55 47-58
Vy CDR3 28-102 - 96-101 83-101
Ve CDOR1 24-34 28-32 30-38
Vi COR2 50-56 50-52 48-55
Vv, GDR3 8287 g1-86 84-88

Residue numbering follows the nomenciature of Kabat et al., supra
Residue numbering follows the nomenclature of Chothia et al., supra
3 Residue numbering follows the nomenclature of MacCallum ef al., supra

As used herein, the term "framework” when used in reference o an antibody variable
region & intended to mean all amino acid residues outside the COR regions within the variable
region of an aniibody. A variable region framewark is generally a discontinuous aming acid
sequence between about 100-120 aming acids in length but is intended 1o reference only those
aming acids putside of the CDRs. Ay used herein, the term “framework region” is intended to
mean sach domain of the ramework that is separated by the CDRs. A VWH chain can comprise
fhree CORs and four FRs arranged from N-terminus o C4erminus in the following orden FRY,
CDR1, FRZ, COR2, FR3, CDR3, FR4, Similatly, a VL chain can comprise three CDRs and four
FRs arranged from Nerminus to C-erminus in the following order. FR1, COR1, FR2, CDR2,
FR3, CORS, FR4, The terms VH chamn and VH region are used interchangeably herein. The terms
VL chain and VL region are used interchangeably hevein.

As used herein, the term antibody encompasses g tetramer of two heavy and two light
chains, wherein the heavy and light chaing are interconnected by, for exampie disuiphide bonds.
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The heavy chain constant region is comprised of three domains, CH1, CH2 and CHS. The light
chain constant region is comprised of one domain, CL. The variable regions of the heavy and light
chains comprise binding regions that interact with antigen. The constant regions of the antibodies
typically madiate the binding of the antibody to host issues and faclors, including various cells of
the immune system and the first component of the complement systent. The term "antibody”
includes immunoglobuling of types gk, 10G, gk, gD, igM and sublypes thereof. In some
embodiments, 8 subject antibody is an IgG isolype, 8.g., 1gG1.

As used herein the term "immunoglobulin” refers fo a protein including one or more
polypeptides  substantially encoded by immunogiobulin genes. The recognized human
immunogiobulin genes include the kappa, lambda, alpha (IgA1 and IgAZ2}, gamma (1gG1, 1gG2,
lgG3, 1gG4), delta, epsilon and mu constant region genes; and numerous immunogiobulin
variable region genes. Fulllength immunoglobudin light chaing (abowt 25 kD or 214 amino acids)
are encoded by a variable region gene at the N-erminus {(about 110 amino acids) and a kappa
or iambda constant region at the C-erminus. Full-length immunogiobutin heavy chaing (about 58
KD or 448 amino acids) are encoded by a variable region gene at the N-ferminus (about 118
aming acids) and one of the other aforementioned constant region genes af the C-lerminus, e.g.
gamma {encading about 330 amino acids). In some embodiments, a subject antibody comprises
fuli-length immunogiobulin heavy chain and g full-length immunoglobudin light chain.

The term “antigen-binding fragment” refers to one or more fragments of g full-length
antibody that are capable of spacifically binding 1o an antigen. Examples of binding fragmentis
include (i) 8 Fab fragment {a monovaient fragment including, e.g., consisting of, the VL, VH, CL
and CH1Y domains; (i} 8 F{ah'): fragment {8 bivalent fragment comprising two Fab fragments
finked by a disuifide bridge at the hinge region; {iil} a Fd fragment {including, e.¢., consisting of,
the VH and CH1 domainsg);, {iv) a Fv fragment {including, e.g., consisting of, the ¥H and VL
domains of @ single arm of an antibody); (v) a dADb fragment {including, e.q., consisting of, the VH
domainy, (vi} an isolated CDR; {vii) a single chain Fv {3cFv) {including, e.g., consisting of, the VH
and VL domains of a single arm of an antibody joined by a synthelic finker using recombinant
means such that the VH and VL domains pair to form a monovalent molecuie); (vili} digbodies
{including, e.g., consisting of, two scFvs in which the VH and VL domains are joined such that
they do not pair to form a monovalent molecule; the VH of each one of the scFv pairs with the VL
domain of the other scFv {o form a bivalent molecude).

The term “chimenic” antibody refers to an anlibody in which a porlion of the heavy andiar
tight chain is derived from g particular source or species, while the remainder of the heavy andior
fight chain is derived from a different source or species.
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A "human antibody” is one which possesses an amino acid sequence which corresponds
to that of an antibody produced by a human or a human cell or derived from a non-human source
that uillizes human antibody reperioires or other human antibody- encoding sequences. This
definition of a human antibody specifically excludes a humanized antibody comprising non-human
antigen-binding residues.

A “human consensus framework™ is a framework (FR) which represents the most
commonly ocourring aming acld residues in a selection of human immunogicbulin vanable light
chain (VL) or variable heavy chain {VH} framework sequences. Generaily, the selection of human
anmuncglobudin VL or VH sequences is front a subgroup of variable domain seguences.
Generally, the subgroup of seguences is a subgroup as in Kabat et al., Sequences of Proteins of
fmmunological interest, Fifth Edition, NIH Publication 81-3242, Bethesda Md. {1881}, vols. 1-3.1n
one embodiment, for the VL, the subgroup is subgroup kappa | as in Kabat et al., supra. In one
embodiment, for the VH, the subgroup is subgroup 1 as in Kabat ot a1, supra.

A “humanized® antibody refers to g chimenic antibody comprising amine acid residues from
non-human CORs and amino acid residues from human frameworks {FRs}. At least a portion of
a humanized antibody constant region is derived from a human antibody, 2.9., a8 human igG1
antibody. in preferred embodiments, the antibody molecules disclosed herein include g heavy
chain comprising a variable heavy chain region as provided herein and a human 1gG1 constant
region having the amino acld sequence sequence set forth in UniProt PO1857-1, varsion 1. In
preferred embodiments, the antibody molecules disclosed herein include a light chain comprising
a variable light chain region as provided hersin and a human light chain constant region. In
preferred embodiments, the human light chain constant region is a human kappa light chain
gonstant region having the aming acid set forth in UniProtKB/Swiss-Prot PO1834.2. In cerlain
embodiments, the human IgG 1 heavy chain constant region present in the subject antibodies may
include mutations, e.g., substifutions to modulate Fe function. For example, the LALAPG effector
function mutations (L2344, L2358A and P32806) or the N287A mudation may be introduced to
reduce antibody dependent cellular cytotoxicily (ADCQC). The numbering of the subsiifitions is
based an the EU numbering systen. The "EU numbering system” or "EU index” is generally used
whan refarting o g residue i an immunogiobulin heavy chain constant region (e.g., the EU index
reported in Kabat et al,, Seguences of Proteing of immunoclogical inferest, 5th Ed. Public Health
Service, National Institules of Health, Bethesda, MD. (1881)). The "EU index as in Kabat" refers
to the residue numbering of the human IgG 1 EU antibody.

A “humanized form” of an antibody, &.9., a nov-human antibody, refers to an antibody that
has undergone humanization.
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The term “epitope” refers to a region of an antigen that is recognized by the immune
system, for example by antibodies, B cells, or T cells. For example, the epitope is the specific
region of the antigen 1o which an antibody binds.

An tisolated” antibody is one that has been identilied and separated and/or recovered from
a componearyt of s natural environment. Contaminant components of #is natural environment are
materials that would interfere with diagnostic or therapeutic uses for the antibody, and may include
gnzymses, hormones, and cother proleinacecus or nonproleinaceocus solutes. In some
embodiments, the antibody will be purified (1} to greater than 90%, grealer than 85%, or greater
than 88%, by weight of antibody as determined by the Lowry method, for example, more than
88% by weight, (2) to a degree sufficient to obtain al least 15 residuss of N-terminal or intemnal
aming acid sequence by use of a spinning cup sequenator, or (3) o homogeneity by sodium
dodecy! sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) under reducing or nonreducing
conditions using Coomassie blue or sitver stain. lsolated antibody includes the antibody in situ
within recombinant celis singe at least one companent of the antibody's natural enviranment will
not be present. In some instances, isolated antibody will be prepared by at least one purification
step.

The term “cytotoxic agent” as used herein refers to a substance that inhibits or prevents a
ceflular function andfor causes cell death or destruction. A “chemotherapewtic agent.” also
referred to an “antinecpiastic agent,” can be a gytoloxic agent which is used for treating a cancer
or other disease or disorder.

As used herein, the terms "reatment,” "lreating,” and the like, refer {0 oblaining a desired
pharmacologic and/or physiologic effect. The effect may be prophylactic in terms of completely ar
partially preventing a disease or symptom thereof and/or may be therapeutic in termis of 3 partial
or complate cwre for a dissase andior adverse effect aitributable o the disease. "Treatment,” as
used herain, covers any treatment of a disease in & mammal, including in & human, and includes:
{a} preventing the disease from occurring in a subject which may be predisposed {o the disease
bt has not yet been disgnosed as having #; (b} inhibiling the disease, ia., arresling ils
development; and {c) refieving the disease, .., causing regression of the disease.

The terms “individual,” “subject,” “host,” and “patient,” used interchangeably herain, refer
to & mammal, mcluding, bul nol imiled to, murines {rats, mice), non-human primales, humans,
canines, felines, unguiates (.g., equings, bovings, ovines, porcines, caprines), efc.

A “therapeutically effective amount” or “efficacious amount” refers o the amount of a
target-specific antibody that, when administered to a mammal or other subject for treating a
disease, is sufficient to affect such treatment for the disease. The "therapeutically effective
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amount” will vary depending on the antibody, the disease and its severity and the age, weight,
afc., of the subject to be treated.

The term “refractory”, used herein, refers 1o & dissase or condition that does not respond
to treatmeant. With regard to cancey, “refraciony cancer’, a5 used herain, refers {0 cancer that does
oot respond to treatment. A refractony cancer may be resistant at the beginning of treatment or it
may becamae resistant during treatment. Refraclory cancer may also be called resistant cancer.

A “biclogical sample” encompasses a variety of sample types obtained from an individual
and can De used in s diagnostic or monioring assay. The definition encompasses biood and other
iquid samples of biologics! origin, solid tissue samples such as g blopsy specimen or lissue
cultures or cells derived therefrom and the progeny thereof. The definition also includes samples
that have been manipulated in any way after their procuremeant, such as by freatmeni with
reagents, solubilization, or enrichmant for certain components, such as polynudleotides. The term
“hivlogical sample” encompasses a3 clinical sample, and also includes celis in culture, cell
supermnatanis, cell lysates, serum, plasma, bivlegical fiuld, and tissue samples.

Percent identity between a pair of sequences may be calculated by multiplying the number
of raatches inn the pair by 100 and dividing by the length of the aligned region, including gaps.
ldentity scoring only counts perfect matches and does not consider the degree of simifarity of
amino acids o one another. Only intsrnal gaps are included in the length, not gaps at the
sequence ends. Percent ldantity = (Matches x 100¥Length of aligned region (with gaps)

The phrase “conservative amino acid substitution” refers to substitulion of amino acid
residues within the following groups: HL LMV FLZIR K JDIF Y HW R AIG AT, 5, 8 Q
N; and 8) D, E. Conservative amino acid substitutions may preserve the activity of the prolein by
replacing an aming agid{s) in the protein with an amine acid with a side chaln of similar acidity,
basicily, charge, polarity, or size of the side chain.

Guitdance Tor sulistitutions, insertions, or deletions may be based an alighments of aming

plurality of proteins having the same or similar function.

The term "vector” means any molecule or entity {e.g., nucleic acid, plasmid, bacteriophage
or virus) used to transfer protein coding information into a host cell.

The term “sxpression vector” or "axpression construct” refers {o 8 vector thal is suitable
for transformation of 8 host cell and contains nuciee acid sequences that direct andéor control {in
conjunction with the host cell) expression of one or mors heterologous coding regions cperativaly
finked thereto. An expression construct may include, but is not limited fo, sequences that affect
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or control transcription, translation, and, if introns are present, affect RNA splicing of & coding
region operably linked thereto.

The term “stimudation,” refers 1o a primary response induced by binding of a stimulatory
molecule (8.g., a TOCR/CD complex or CAR) with s cognate ligand {or tumor antigen in the case
of 3 CAR) thereby mediating a signal transduction event, such as, hut not imited to, signal
transduction via the TCR/CD3S complex or signal tfransduction via the appropriate NK receptor or
signaling domains of the CAR. Stimulation can mediate altered expression of certain molecules.

The term “stimulatory molecule,” refers 1o a molecule expressed by an immune cell {8.g.,
T cell, NK cail, B cell} that provides the cytoplasmic signaling sequence(s) that regulate aclivation
of the immune cell in a stimulatory way for at least some aspect of the immune cell signaling
pathway. Inn one embodiment, the signal is a primary signal that is initiated by, for instance, binding
of a TCR/CD3 complex with an MHC molecule loaded with peptide, and which leads to mediation
of a T cell response, including, but not limiled o, proliferation, aclivation, differentiation, and the
fika, A primary cylopiasmic signaling sequence (also referred to as & "primary signaling domain™)
that acls in g stimulatory manner may contait a signaling motif which is known as immunoreceptor
tyrosine-based activation motif or ITAM. Examples of an ITAM confaining cytoptasmic signating
sequance that is of particular use in the hvention includes, but is not fmited o, those derived
from CD3 zeta, common FoR gamma (FCER1G), Fo gamma Rlila, FeR beta (Fo Epsilon R1ib),
CD3 gamma, CD3 delta, CD3J epsiion, CO7ea, CD7ah, DAP1D, and DARP12.

The term a “costimulatory molecule” refars 1o 2 cognate binding partner on 2 T cell that
specifically binds with a costimulatory ligand, thereby mediating a costimulatory response by the
T cell, such as, but not fimited to, proliferation. Costimulatory molecules are cefl surface molecules
other than anligen receplors or their ligands that are contribute 10 an efficient Immune respanse.
Costimulatory molecules include, but are not limited to an MHC class | molecule, BTLA and a Toll
Higand receptor, as well gas OK40, C27, D28, CDS, ICAM-1, LFA-1 {CD11a/CDH18), 1ICOS8
(CD278), and 4-188 (CD137).

The term "auiclogous” refers to any material derived fron the same individual to whom i
is later to be re-introduced into the individual,

An “intraceliular signaling domain,” as the term is used herein, refers {o an infraceitular
portion of a molecule. The intracellular signaling domain generates a signal that promotes an
immune effector function of the CAR confaining cell, e.g., a CAR-T cell. Examples of immune
gffector function, e.g., in a CAR-T cell, include oviolytic aclivity and helper activity, including the
secretion of cytokines.

11
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“tmmune sffector cell,” as that term is used hersin, refers 1o a cell that is involved in an
immune response, e.g., in the promotion of an immune effector response. Examples of immune
gffector cells include T celis, e.g.. alpha/eta T cells and gammaldelta T celis, B cells, natural
Kitler (NK} calls, natural killer T (NKT) gells, mast celis, and mysloid-derived phagooytes.

DeETALED DESCRIPTION

Frovided are antibodies that bind {o the celiular effiux pump ABCCT. Also providad are
pharmaceutical compositions, nuclelc acids, recombinant expression vectors, cells, and kits that
include or encode such antibodies. Meathods of using the antibodies for defecting presence or
absence of ABCC1 expression in cells, e.g., tumor cells, level of ABCG1 expression, andlor

a cancer that include administering to the subject an anti-ABCC1 antibody as disclosed herain,

Bedore the present invention is described in greater detail, # is 1o be understopd that this
invention is not limited to particular embodiments describad, as such may, of course, vary. i is
also fo be undersiood that the terminology used herein is for the purpose of describing particular
ambodiments only, and is not intended to be limiling, since the scope of the present invention will
be limited only by the appended claims.

Where a range of values is provided, it is understcod that each intervening value, {o the
tenth of the unit of the lower limit unless the context clearly dictates otherwise, between the upper
and lower limit of that range and any other stated or intervening value in that staied range. is
gncompassed within the fnvention. The upper and lower limits of these smaller ranges may
ndependently be included in the smaller ranges and are also encompassed within the invention,
subiject to any specilically excluded Hmit in the siated range. Where the siated range includes one
or both of the limits, ranges axcluding either or both of thoss included imits are also included in
the invention.

Ceriain ranges are presaenied herein with numerical values being preceded by the term
"about" The term "aboul” is used herein {o provide Heral support for the exact number that it
pracedes, as well as a number that is near 1o or approximately the number that the term precedes.
In determining whether a number is near (o or approximately a specifically recited number, the
near or approximating unrecited number may be a number which, in the context in which it is

presented, provides the substantial equivalent of the specifically recited number.
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Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art {o which this invention
belongs. Although any methods and materials similar or equivalent to those described herein can
also be used in the praciice or tasting of the present invention, representalive Hlustrative methads
and materials are now described.

All publications and patents cited in this specificalion are herein incarporated by reference
as if each individual publication or patent were specifically and individually indicated {o be
incorporated by reference and are incorporated herein by reference o disclose and describe the
methods andfor materials in connection with which the publications are cited. The citation of any
publication is for its disclosure prior to the filing date and should not be construed as an admission
that the present invention is not entitled o antedate such publication. Further, the dates of
publication provided may be different from the aclual publication dates which may need 1o be
independently confirmed.

it is noted that, as used herein and in the appended claims, the singudar forms “a°, "an’,
and "the” include plural referents unless the context clearly dictates otherwise. it is further noted
that the claims may be drafted to exclude any optional element. As such, this statement is
mntendad {0 serve as antecedant basis for use of such exclusive terminology as “solely,” “only”
and the like in connection with the recitation of claim slements, or use of a "negalive” limitation,

As will be apparent {0 those of skill in the ant upon reading this disclosure, sach of the
individual embodiments described and llustrated herein has discrete components and fealures
which may be readily separated from or combined with the features of any of the other several
gmbodiments without departing from the scope or spirit of the present invention. Any recifed
method can be carried out in the order of gvents recited or in any other order which is logically
possible.

While the methods and compositions have or will be described for the sake of grammatical
fuidity with functional explanations, it is 10 be expressly undersicod thal the claims, unless
expressly formulated under 35 U.8.C. §112(f), are not {o be construed as necessarily imited in
any way by the construction of "means” or "steps” imitations, bud are o be accorded the full scope
of the meaning and equivalents of the definition provided by the claims under the judicial doclrine
of equivalents, and in the case where the claims are expressly formulated under 38 U.S.C. §112(0

are to be accorded full statutory equivatents under 35 U.8.C. §112(f).

13
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ANTIBODIES

Ag summarized above, the present disciosure provides antibodies that bind a celiular
efflux pump ABCCT expressed on surface of a mammalian cell, .g., 8 human cell. ABCCH, ailso
known as Glutathione-S-Conjugate-Transiocating ATFase ABCC1 or Mullidrug Resistance-
Associated Protein 1 {MRP1}, s an ensrgy-dependent pump that effluxes drugs and organic
anions across the plesma membrane. it includes 17 transmemivane helices linked by
extraceliular and cytopiasmic loops. ABCCT mediates resistance o doxorubicin, eloposide, and
vincristing among others.

in some embodiments, the antibodies disclosed herein bind to one or more sites on an
sxiraceliutar region of ABCC1. In certain embodiments, the anti-ABCC1 antibodies of the present
disclosure bind o human ABCC1, in cerfain embodiments, the ant-ABCCY antibodies of the
present disclosure bind to human ABCC1 expressed on the cell surface of a human cell, 8.g.. a
cancer cell.

Antibodies of the prasent disclosure may have one or more of the following praperties;

i} inhibits effiux from ABCCT,

thergby lowering the G50 of the chemotherapsutic agent by at least a facior of 2;

jit) binds o human and cynormolgus ABCC1 oy cell surface;
v} is effective in in vitro cell kifling assays;
v} is effective in inhibiting tumor growth even in absence of chemotherapy; and

i} has an affinity for ABCC1 in 3 lower range such that it binds to cancer cells that

gxpress ABCC1 at g higher level as compared {o non-cancer celis and binds
significantly less 1o non-cancer cells.

Ag used herein, ECS0 refers to the concentration of an antibody that provides half maximal
response (g.9., half of the maximum fluorescence intensity). The antibodies of the present
disclosure may have an ECB0 of 100 nM or lower, 8.g., 100 oM - 4nM, 80 oM - 4nM, 80 nM ~
4nM, 40 nM - 4nM, 30 nM - 4nM, 20 oM - 4nM, 15 oM - 4nM, or 10 nM - 4nM. EC50 of 3 test
antibody many be determined by flow cytometry or ELISA. For example, flow cytometry may
imvolve contacting a cell expressing ABCC1 {e.g. human ABCCT) with the antibody in a flow
cytometry buffer, where the anfibody is serally dilided, and incubaling al room temperature or
4°C for a period of time sufficient for the antibody o bind to the cells (e.g. 10 min-1 hr). After
incubating, the cells may optionally be washed 1o remove and non-specifically bound antibady
and/or the cells may be contacted with a fluorescently iabeled secondary antibody that specifically
binds to the tes! antibody. Afler incubation, the fluorescently labeled secondary antibody may be
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resnoved and the cells washed. The washed cells may be sorted by flow oytometry and the
number of cells bound to the fluorescently labeled secondary antibody counted. The concentration
that provides half maximal response (e.g., half of the maximum fluorescence intensily} is
measured gs the ECHO. In variations of the flow oviomelry assay, the cell may be a 2837 cell
pverexpressing ABCCH.

The IC5G of a test antibady may be delermined by measuring inhibition of cell growth.
ICE0 may be measured by using the test antibody alone o delermine the concentration of the
antibody that produced half maximal response. The {C50 of a chemotherapeutic agent may be
measured in the ahsence and in the prosence of the test antibody to determing the effect of the
antibody on the 1IC5Q chemotherapeutic agent. The chemotherapeutic agent may be doxorubicin,
daunorubicin, etoposide, vincristing stc. The cell may be a cancer cell fine. The cancer cell line
may be HEBAR, a doxorubicin-sslected, C1-positive variant of the lung cancer cell ling, H83. Cells
may be contacled with antibody alone i determining the ICEQ of the antibody, wherein the
antibody is tested at serigl dilutions. Celis may be contacted wilh aniibody and the
chemotherapeutic agent 1o determine the affect of the antibody on the IC50 of the agent, where
the agent is tested at serial dilutions. The cells may be incubated at 37°C for a period of time {s8.g.
24 hr-84hr) and cell viabillity assessed using standard reagents and methods, The antibodies
disciosed hereln may increase sensitivity of cancer cell 1o treatment with a chemotherapeutic
ageni thereby lowering the IC50 of the chemotherapeutic agent by at least a factor of 8. In certain
embodiments, the anlibodies of the present disclosure may lower the I1CEQ of the
chemotherapeutic agent by factor of 5 or more, e.g., factor of 8 or more, factor of 7 or more, facior
of 8 or more, factor of 8 ar more, or factor of 10 or more, 8.g., by a factor of 5 o 14,

in certain embodiments, one or more of the anti-ABCC1 antibodies disclosed herein bind
to both human and cynomolgus ABCC1. This property may be utilized in delermining safety of
the antibody in an animal model.

i certain embaodiments, the anti-ABCC1 antibodies disclosed hergin are specific for
ABCCT and do not show significant binding to other antigens.

in some embodimeants, one or more of the subject antibodies may, when bound 1o a cell
expressing ABCC1, prevent the functioning of the cellular ABCC protein. Accordingly, one or
more antibodias of the present disclosure may inhibit efftux by the ABCC1 protein, including e.g.,
where efflux is reduced by 5% or more, including e.g., 10% or more, 15% or more, 20% or more,
25% or more, 30% or more, 40% or more, 50% or more, 60% or more, 70% or more, 80% or
maore, or 90% or more, as compared to efffux by ABCC1Y in the absence of the subject antibody.
In some embodimeants, the subject antibodies may, when bound to a cell expressing ABCCT may
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ctherwise impede the action of ABCCT by other mechanisms, g.q., rendering ABCC1 leaky which
in twrn may enhance uplake of a chemotherapeutic agent and/or decrease viability of the cell.

in ceriain embodiments, an anthb-ABCCT antibody that competes for binding to ABCCT with
an antibody comprising heavy chain complementarity determining regions (HCDRs) and light
chain CDRs (LCDRs) of the variable heavy chain (VH) region and the variable light chain (VL)
region pair, respectively, of an antibody listed in Table 2 is provided. For example, in one
gmbodiment, an anti-ABCCT antibody of the present disclosure competes for binding to ABCCH
with the C1.308 antibody listed in Table 2. In certain embodiments, HCDRs 1-3 and LCDRs 1-3
are defined as per Kabat nomenclature.

in certain embodiments, the anti-ABCC1T antibody comprises the HCDRY, HCDRZ2, and
HCDR3 of the VH region of the antibody listed in Table 2. In cerlain embodiments, the HCDRA1,
HCDR2, and HCDR3 are defined as per Kabat nomenciature. For example, in one embodiment,
the anti-ABCC 1 antibady of the present disclosure thal competes for binding to ABCGT with the
1,309 antibody listed in Table 2 comprises the HCOR 1, HCDRZ, and HCOR3 of the VH region
of the G1.300 antibody.

Any suitable approach for determining whether a first antibody competes with a second
antibody for binding to ABCC1 may be employed. Whather a first antibody “competes with” a
second antibody for binding to an antigen may be readily determined using competitive binding
assays known in the art. Competing antibodies may be identified, for example, via an antibody
compeatition assay. For example, @ sample of a first antibody can be bound o a solid support.
Then, a sample of a second antibody suspected of being able to compete with such first antibody
is added. One of the two antibodies is labelled. if the labeled antibody and the unlabeled antibody
bind to separate and discrete sites on the antigen, the labeled antibody will bind 1o the same level
whather or not the suspected competing antibady is present. However, if the sites of interaction
are identical or overlapping, the unlabeled antibody will compete, and the amount of labeled
antibody bound 1o the antigen will be lowered. if the uniabeled antibody is present in excess,; very
fiftle, if any, {abeled antibody will bind.

For purposes of the present disclosure, competing antibodies are those that decrease the
hinding of an antibody o the antigen by about 30% or more, about 40% or more, about 50% or
more, about 80% or more, about 70% or more, about 80% or more, about 88% or more, about
80% or more, about 86% or more, or about 88% or more. Details of procedures for camrying out
such competition assays are well known in the art and can be found, for example, in Harlow and
Lane, Antibodies, A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, New York, 1988, 567-568, 1988, ISBN 0-879688-314-2. Such assays can be made
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quantitative by using puritied antibodies. A standard curve may bs established by titrating one
antibody against itself, Le., the same antibody is used for both the fabel and the competitor. The
capacity of an uniabelad compsiing aniihody 1o inhibil the binding of the labeled antibody o the
antigen may be titrated. The resulls may be plotled, and the concentrations necessary {0 achieve
the desired degree of binding inhibition may be compared.

In ceriain embodiments, an antibody that specifically binds fo ABCCY comprises ()
HCEORs 1-3 and light chain CORs {LCDRs 1-3) of a pair of variable heavy chain (VH) region and
variable light chain (VL} region of an antibody fisted in Table 2; (i) HCORs 1-3 of a VH region of
an antibady listed in Table 2; {iil) LCDRs 1-8 of a VH region of any antibody listed in Table 2; or
{iv) HCDRs 1-3 of a VH region of a first antibody listed in Table 2 and LCDORs 1-3 of a VL region
of second antibody fisted in Table 2. The HCDRs and the LCDRs may be defined based on the
Kabat nomenclature.

in cerfain embadimeants, an antibody of the present disclosure that binds specifically ©
human ABCC1 comprises the HCDR T, HODRZ, and HCDR3A sequences and the LCDR1, LCDRZ,
and LCDR3 sequences of an antibody listed in Table 2. in addition o binding to human ABCCH,
one or more of the antibodies provided herein may bind to ABCC1 from other mammalian species,
such as, mouse, monkey, chimpanzee, etc. The antbodies may be raised in mouse or rat. In
Table 2, the animal in which the antibody was generated is indicated.

Tabile 2! Fron tefl to right, 1% column: Ant-ABCC1 antibody name, 2™ column: VH region,

3t oolumn: HODR, 4% column: HODR2, 8% colume HCDR3, 6% column: VL region, 7% column
LCDRY, 8% columy LCDRZ, 8% column: LCDRS.
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The anti-ABCC1 antibodies listed in Table 2 are also referred {o as anti-KPC1 antibodies
or anti-C1 antibodies and can be referred to by the antibody number listed in Table 2.

in some embodiments, the antibody comprises 2 VL region and a VH region thal are
present in separate polypeplides; in other embodiments, the YL region and a VH ragion arg
contained within a single polypeptide.

The antibody of the present disclosure may be selected from the group consisting of an Ig
monomer, 8 Fab fragment, a F{ab’): fragment, a Fd fragment, a s¢Fy, a scAb, a dAb, and a Fv.

in some embodiments, a subject antibody is a recombinant or modified antibody, e.g., 8
chimeric, humanized, deimmunized or an in vilro generated antibedy. The term “recombinant” or
"modified” antibody as used herein s infended {o include all antibodies that are prepared,
gxpressed, created, or isolated by recombinant means, such as (i) antibodies expressed using a
recombinant expression veclor transfecled into 3 host csll; (i) antibodies isolated from a
recombinant, combinatorial antibody library, (i) antibodies isciated from an animal (e.g. a8 mouse}
that is transgenic for human immunogliobulin genes; or {iv) antibodies prepared, expressed,
created, or isolated by any other means that involves splicing of human immunoglobulin gene
sequences to other DNA sequences. Such recombinant antibodies include humanized, CDR
grafted, chimeric, deimmunized, and in vitro generaled antibodies; and can optionally include
constant regions derived from human germiine immunoglobulin sequences.

As noted above, the subject anti-ABCCH antibody specifically binds one or more epilopes
of ABCC1. Thus, the epitope is an ABCC1 epitope. The size of a ABCCH epitope bound by anti-
ABCCT antibody may vary, including wherea the ABCC1T epitops is formed by a polypeptide having
a contiguous stretch of an ABCC1 sequence thal may range from 3 aa or less (o 12 aa or more,
including but not imitedio eg.. 438, 53a, 633, 7488, 888,823, 10aa, 11383, 12as, 4aato it
ag, 5aato10aa, Bagto10aa, 4aato8aa, SaatoBaa 6aatn8aa, el

in some embodiments, the ABCC1 epitope can be formead by a polypeptide having al least
about 75%, at least about 80%, at least about 85%, at least about 80%, af least about 85%, at
least about 98%, al least about 89%, or 100%, amine acid sequence ideniity to a contiguous
siretch of & ABCC1 sequence, including but not limited o e.g., the human ABCCT sequences:
MALRGFCSADGSDRPLWDWNYTWNTSNPDF THCFONTVLVWYRPCEYLWACFPFYFLYLSRHD
RGYIIMTPLNKTKTALGFLLWIVCWADLFYSFWERSRGIFLAPVFLVSPTLLGITMLLATFLIQLE
RREKGVQSSGIMLTFWLVALVCALAILRSKIMTALKEDAQVDLFRDITFYVYFSLLLIQLVLSCFSD
RSPLFSETIMHDPNPCPESSASFLERITFWWITGLIVRGYROPLEGSDLWSINKEDTSEQVVPVL
VEKNWKKECAKTREKQPVKVWWYSSKDPARQPKESSKVDANEEVEALIVKSPORKEWNPSLFKVLYKTY
FGRYFLMEFFFRAIHDLMMFSGRQILKLLIKFYNDTRAPDWQGYFYTVLLFVTACLOTLVLHQYF
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HICFVSGMRIKTAVIGAVYREALVITNSARKSSTVGEIVNLMSVDAQRFMDLATYINMIWSAPLG

VILALYLLWLNLGPSVLAGVAVMVLMVPYNAVMAMKTKTY QVAHMKSKDNRIKLMNERLNGIKY
LKLY AWELAFKDRVLAIRQEELKVLKKSAYLSAVGTFTWVCTPFLVALCTFAVYVTIDENNILDA

QTAFVSLALFNILRFPLNILPMVISSIVQASVSLKRLRIFLSHEELEPDSIERRPVKDGGGTNSITY

RNATFTWARSDPPTUNGITFSIPEGALVAVVGQVGCGKESLLSALLAEMDKVEGHVAIKGEVAY
VRPQQAWIQNDSLRENILFGCQLEERYYRSVIQACALLPDLEILPSGDRTEIGERGYNLSGGQKQ
RVSLARAVYSNADIYLFDDPLBAVDARHVGKHIFENVIGPRKGMLENKTRILVTHEMSYLPQVDVIY
MEGGKISEMGSYQELLARDGAFAEFLRTYASTEQEQDAEENGVYTCVIGPGKEAKQMENGML
VTDSAGKQLORQLSSSSSYSGDISRHHANS TAELOKAEAKKEE TWKLMEADKAQTGQVKLEVY
WOYMKAIGLFISFLSIFLFMCONRHVSALASNYWLSLWTDDPIVNGTQEHTKVRLEVYGALGISQGE
AVFGYSMAVSIGGILASRCLHYDLLHSHLRSPMSFFERTPSGNLVNRFSKELDTVDSMIPEVIKM
FMGELFNVIGACIVILLATPIAAHIPPLGLIYFFVORFYVASSROLKRLESVSREPVYSHFNETLLG
VSVIRAFEEQERFIHQSDLKYDENGKAYYPSIVANRWLAVRLECVGNGIVLFAALFAVISRHSLS

AGLVGLEVSYSLOVTTYLNWLVYRMSSEMETNIVAVERLKEYSETEKEAPWQIQETAPPSSWPQ
VORVEFRNYCLRYREDLDFVLRHINVTINGGEKVGIVGRTGAGKSSLTLGLFRINESAEGEINDG
NIAKIGLHOURFKITHRPQDPVLFSGSLRMNLDPFSQYSDERVWTSLELAHLKDFVSALPDKLDH

ECAEGGENLSVGQROLVCLARALLRKTKILVLDEATAAVDLETDDLIQSTIRTQFEDCTVLTIAHR
LNTIMDYTRVIVLDKGEIQEYGAPSDLLQQRGLFYSMAKDAGLY (SEQ 1D NOMEBG) or an
extraceliular  region  thereod, e.q., Loop 3 {famine  acids 1 - 33
MALRGFCSADGSDPLWDWNVTWNTSNPDFTKCF (SEQ ID NG:151); Loop 2 (amino acids 86-
100) RSRGI (SEQ 1D NO152); Loop 3 {amino acids 185-172) SKIMTALKEDAQVDLFRD (SEQ
1D NO:183); Loop 4 (amine acids 338-383) MMFISGPQILKLLIKFVNDTKARPDWQG (SEQ ID
NO: 184y, Loop 5 {amine acids 462-464) LGP, Loop & {(aming acids 508-680)
VTIDENNILDAQTAFVELALFN (SEQ 1D NOU188), Loop 7 {amino acids 9831025}
ALASNYWLSLWTDDPIVNGTQEHTKVRLSVYGALGIS (SEQ 1D NO:158); Loop 8 {aminc acid
1111y A; Loop 8 (amino acids 1225-1228) LS, or a fragment of human ABCC1, e.g., a fragment
comprising amino acid residuses 204-1531:
MDPNPCPESSASFLERITFWWITGLIVRGYRQPLEGSDLWSLNKEDTSEQVVPVLYKNWKKEC
AKTRKOQPVRVVYSSKDPAQPKESSKVDANEEVEALIVKSPQKEWNPSLFKVLYKTFGPYFLMS

FREKAINDLMMFSGPOILKLLIKFYNDTKAPDWOGYFYTVLLFVTACLOTLVLHQYFHICFVEGM

RIKTAVIGAVYRKALVITNSARKSSTVGEIVNLMSVDAQRFMDLATYINMIWSAPLQVILALYLLW
LNLGPSVLAGVAVMVLMYPVNAVMAMKTKTY QVAHMKSKDNRIKLMNEILNGIKVLKLYAWEL

AFKDEVLAIRQEELKVLKKSAYLSAVGTFTWVCTPFLVALCTRFAVYVTIDENNILDAQTAFVSLAL
FNILRFPLNELPMVISSIVOASYSLKRLRIFLEHEELEPDSIERRPVKDGGG TNSITVRNATFTWAR
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SOPPTLNGITFSIPECALVAVVGOVYGBCGKSSLLSALLAEMDKVEGHVAIKGSVAYVPQOAWIGN
DSLRENILFGCQLEEPYYRSVIGACALLPDLEILPSGDRTEIGEKGVNLSGGOKORVSLARAVYS
NADIYLFDDPLSAVDAHVGKHIFENVIGPKGMLKNKTRILVTHSMEYLPQVDVIVMSGGKISEM
GRYQELLARDGAFAEFLRTYASTEQEQDAEENGVTGVSGPGKEAKQMENGMLVTDSAGKAL
QRQLESSSSYSGRISRHENSTAELQKAEAKKEETWKLMEADKAQTGQVKLSVYWDYMKAIGL
FISFLSIFLFMONHVSALASNYWLSLWTDDPIVNGTQEHTRKVRLSVYGALGISQGIAVFGYSMAVY
SIGGILASRCLHVDLLHBILRSPMBFFERTPSGNLYNRFSKELDTVRSMIPEVIKMEMGSLENVIG
ACIVILLATPIAAHIPPLGLIYFFVORFYVASSROQLKRLESVYERSPVYSHFNETLLGYSVIRAFEEQ
ERFIHQSDLKVDENQRKAYYPSIVANRWLAVRLECVGNCGIVLFAALFAVISRHSLSAGLVGLEVEY
SLOVTTYLNWLVRMSSEMETNIVAVERLKEYSETEKEAPWQIQETAPPISWPQVGRVEFRNY
CLRYREDLDFVLRHINVTINGGERVGIVGRTGAGKSSLTLGLFRINESAEGENDGINIAKIGLHDL
RFKITHPOQDPVLFSGSLRMNLDPFSQYSDEEVWTSLELAHLKDFVSALPDKLDHECAEGGENL
SVGORQLVCLARALLRKTKILVLDEATAAVDLETDDLIQSTIRTQFERCTVLTIAHRLNTIMDYTR
VIVLDKGEIQEYGAPSDLLOQGORGLFYSMAKDAGLY (SEQH D NO15TY; or 3 cynomolgus monkey
ABCCH sequence:
MALRGFCSADGSDPLWDWNVTWY TSNPDFTKCFONTVLVWVYPCFYLWACFPFYFLYLSRHD
RGYIQMTLLNKTKTALGFLLWIVCWADLFYSFWERSRGIFLAPVFLVSPTLLGITMLLATFUIQLE
RRKGYQSSGIVMLTFWLVALLCALAILRSKIMTALKEDVQVDLFRDMTFYVYFSLVLIQLVLSCFS
DRSPLFSETIHRPNPUPESSASFLERITFWWITGLIVREGYROQPLEGEDLWSLNKEDTSEQVVPY
LVEKNWEKECAKTRKQPVKVVYSSKDPAQPKDSSKVDANEEVEALIVKSPOKEWNPSLFKVLYK
TFGRPYFLMGFFRFRKAIMDLMMFSGPEILKLLINFVNDTKAPDWQGYFYTALLFVAACLOTLVLHQY
FRICFVSGMRIKTAVIGAVYRKALVITNAARKSSTVGEIVNLMSVDAQRFMDLATY INMIWSAPL
QVILALYLLWRNLGPPILAGVAVMVLMYPYNAVMAMKTKTY QVAHMKSKDNRIKLMNEILNGIK
VELKLYAWELAFKDKVLAIRQEELRKVLKKSAYLAAVGTFTWVCTRFLVALCTRAVYVTIDKNNVLD
AQKAFVSLALFNILRFPLNILPMVISSIVOQASYSLKRLRIFLSHEELEPDSIERRPVKDGGDTNSIT
VRNATFTWARSDPPTLNGITFSIPEGALVAVVGAQVGCGKESLLSALLAEMDRKVEGHVALKGSY
AYVPOQQAWIGNDSLQENILFGCQLEERYYRSVIQACALLPDLEILPSGDRTEIGERKGVNLEGEGQ
KOQRVBLARAVYCUNADIYLFDDPLSAVDABVEGKHIFENVIGPKGMLKNKTRILVTHEMSYLPOVD
VHVMSGGKISEMGSYQELLARDGAFAEFLRTYASAEQEQDPEDNGVTGVSGPGREAKQMEN
GMLYTDSAGKOLORQLESSSSYSGOVSROHNSTAELOKDGARKEETWKLMEADKAQTGQVEK
LSVYWDYMKAIGLFISFLSIFLFICNHVAALASNYWLSLWTDDPIVNGTQEHTKVRLSVYGALGIS
QGIAVFGYSMAVSIGGILASRCLHVDLLHSILRSPMEFFERTPSGNLVYNRFSKELDTVDSMIPEV]
KMFMGSLFNVIGACIVILLATPIAAIIPPLGLIYFFVOQRFYVASSROLKRLESYSREPYYSHFNETL
LOVSVIRAFEEQERFIHQSDLKVDENQRAYYPSIVANRWLAVRLECVGNCIVLFAALFAVISRHS
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LSAGLVGLSVEYSLOVTTYLNWLVRMSSEMETNIVAVERLKEYSETEREAPWCQIQETAPPSNW
PQVGRVEFRNYCLRYREDLDFVLRHINVTINGGEKVGIVGRTGAGKSSLTLGLFRINESAEGE!H
DGINIARIGLHDLRFKITHPQDPYLFSGSLRMNLDPFSQYSDEEVWTSLELAMLKGFVSALFDKL
DHECAEGGENLSVGQROULVCLARALLRKTKILVLDEATAAVDLETDDLIQETIRTQFEDCTVLTIA
HRLNTIMDYTRVIVLDKGEIQEYGAPSDLLOQRGLFYNMARDAGLY  (SEQ 1D NO:188), an
extraceliular region thereof, or a fragment of cynomaigus monkey ABCCY | e.g., a fragment
comprising aming acid residuss 204-1531:
MDOPNPCOPESSASFLERITFWWITGLIVRGYROPLEGSDLWSLNKEDTSEQVWVPVLVKN
WKKECAKTRKOPVRVVYSSKDPAQPKDSSKVIDANEEVEALIVKSPQRKEWNPSLFRVLYKTFG
PYFLMSFFFKAHDLMMESGPEILKLLINFYNDTKAPDWQGYFYTALLFVAACLOQTLVLHQYFHI
CFVSGMRIKTAVIGAVYRKALVITNAARKSSTVGEIVNLMSVDAQRFMDLATY INMIWSAPLQVI
LALYLLWRNLGPPILAGVAVMYLMVPVYNAVMAMKTKTYQVAHMKSKDNRIKLMNEILNGIKVLK
LYAWELAFKDKVLAIRQEELKVLEKSAYLAAVGTFTWVCTPRFLVALCTFAVYVTIDKMNVLDAQK
AFVSLALFNILRFPLNILPMVISSIVQASVSLKRLRIFLSHEELEPDSIERRPVKDGGDTNSITVRN
ATFTWARSBDPPTLNGITFSIPEGALVAVVYGQVGCGKSSLLSALLAEMDKVEGHVALKGEVAYY
PQLQAWIONDSLQENILFGCOLEEPYYRASVIQACALLPDLEILPSGDRTEIGEKGVNLSGGOKOR
VELARAVYUNADIYLFDDPLSAVDARVGKRIFENVIGPKGMLENK TRILVTHSMSYLPQVDVHY
MSGGKISEMGSYQELLARDGAFAEFLRTYASAEQEQDPEDNGVTGVSGPGKEAKQMENGML
YTDSAGKQLORQLSEESSYSGDVSRAOHNSTAELQKDGAKKEETWKLMEADKAQTGQVKLEV
YWDYMKAIGLFISFLSIFLFICNHVAALASNYWLSLWTDDPIVNGTQEHTRVRLSVYGALGISQGE
AVFGYSMAVSIGGILASRCLRVDLLHSILRSPMSFFERTPSGNLYNRFSKELDTVDSMIPEVIKM
FMGSLFNVIGACIVILLATPIAAHIPPLGLIVFFVORFYVASSROQLKRLESVSRSPVYSHFNETLLG
VSVIRAFEEQERFIHQSDLKVOENQKAYYFPSIVANRWLAVRLECVENCIVLFAALFAVISRHSLS
AGLVGLSVSYSLOVTTYLNWLVRMSSEMETNIVAVERLKEYSETEKEAPWQIQETAPPSNWPQ
VORVEFRNYCLRYREDLDFVLRHINVTINGGERVGIVGRTCAGKSSLTLGLFRINESAEGEHIDG
INIARIGLHDLRFKITHPQDPYLFSGSLRMNLDPFSQYSDEEVWTSLELAHLKGFVSALPDKLDH
ECAEGGENLIVGORQLVYCLARALLRKTKILVLDEATAAVDLETODLIOSTIRTQFEDCTVLTIAH
RULNTIMDYTRVIVLDKGEIQEYGAPSDLLOQRGLFYNMARDAGLY {SEQ {D NO:159).

A sublect anti-ABLCT antibady exhibits high affinity binding to ABCC1. For example, a
subject anti-ABCC1 antibody binds to a human ABCCT with an affinity of at least about 107 M, at
feast about 10F M, at least about 10°% M, at least about 10-'% M, at least about 181 M, or at least
about 107 M, or greater than 1077 M. A subject anti-ABCC1 antihody binds to an epitope present
on ABCC1 with an affinity of from about 107 M o about 10 M, from about 10 M to about 10

32



10

20

25

30

WO 2022/051390 PCT/US2021/048701

M, from about 10 M to about 10 M, from about 107 M to about 107 M, or from about 107" M
to about 10°7% M, or greater than 10 M.

A subject anti-ABCC1 antihody axhibits substantially no binding 1o any epitopes formed
by amine acids within other related, bl sequence dissimiiar, proleins such as related but
sequence dissimitar EPs. Any binding of a subject anti-ABCCT antibody {0 an epilope formed by
amino acids within a related, but sequence dissimilar, protein is generally non-specific binding of
a substantially fower affinity than the specific binding of the ani-ABCCY antibody 1o the epitope
an ABCC1. A substantially lower affinity is generally at least a Z fold, 3 foid, 5 fold, 10 fold, 80
fold, 100 fold, 580 fold, or 1000 fold lower affinity.

A subject anti-ABCCT antibody can reduce transport of molecules through an ABCCH
transporter, e.g., @ human ABCC1. For example, a subject anti-ABCC1 antibody can reduce
transport by at least about 5%, at least aboul 10%, at least about 15%, at least about 20%, at
least about 25%, al least about 30%, at least about 40%, at least about 50%, at least about 60%,
gt least about 70%, at least about 80%, al least about 90%, or more, campared {0 the degree of
transport in the absence of the anti-ABCCY antibody.

in some embodiments, a subject antibody comprises FR regions that are mammatlian
sequancas, including &.g., rodent, non-human primate, and human sequences {e.g., encoded by
ihe respective heavy chain FR-encoding sequences).

A subject antibody can comprise a heavy chain variable {VH) region comprising an
aming acid sequance that s 85%, 868%, 87%, 88%, 89%, 50%, 91%, 92%, 93%, 94%, 95%,
98%, 87%, 88%, 89%, or more, including 100%, identical o a sequence fora VH region of a
VH-VL pair of an antibody set forth in Table 2. The subject anlibody can comprise a light chain
variable (VL) region comprising an amino acld sequence that is 85%, 86%, 87%, BR%, 89%,
90%, 91%, 82% 03%, 4%, 85%, 86%, 97%, 98%, 98%, or more, including 180%, identical to &
sequence for a VL of the VH-VL region pair of the antibody set forth in Table 2.

in one aspect, the antibody molecule comprises the HCDRs 1-3 andior LCDRs 1-3 of
one of the C1.844 antibody, the C1.851 antibody, the C1.831 antibady, or the C1.861 antibody
listed in Table 2.

in one aspect, the antibody molecule comprises the HCDRs 1-3 and/or LCDRs 1-3 of
one of the C1.773 antibody, the C1.773a antibody, the C1.777a antibody, the C1.784a antibody,
the C1.786a antibody. the (1.7873 antibody, the C1.827 antibody, the C1.8308 antibody, the
£1.831 antibody, the £1.835 antibody, the C1.841 antibody, the £1.844 antibody, the C1.845
antibody, the C1.847 antibody, the C1.851 antibody, the £1.855 antibody, the ©1.861 antibody,
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the C1.863 antibody, the C1.878 antibody, the C1.877 antibody, or the C1.878A antibody listed
in Table 2.

in certain embodiments, the antibodies of the present disclosurs may lower the 050 of
the chemaotherapeutic agent (e.g., vincristing) by factor of § or more, €.9., factor of & or more,
factor of 7 or more, factor of 8 or more, factor of 9 or mare, factor of 10 or more, or factor of 20
or more, e.49., by a facior of 5 {o 50, In one asped, the antibody molecule may lower the ICH0 of
the chemotherapeaulic agent (e.g., vincristing} by factor of § or more and may comprises the
HCDRs 1-3 and/or LCDRs 1-3 of the C1.851 antibody, the C1.841 antibody, the C1.8681
amntibody, the C1.831 antibody, C1.7864 the antibady, the €1.787a antibady, arthe C1.777
antibody, listed in Table 2.

Regions and/or chains of the subject antibodies may or may not be joined by one or mora
finker regions. Where preseni, the linker region can be from about 8 aming acids o about 5G
aming acids in length, e.g., from aboul § aa to abouwt 10 aa, from about 10 aa {o about 15 ag, from
about 15 aa to about 20 aa, from about 20 ag to about 25 aa, from about 25 aa to about 30 aa,
from about 30 aa fo about 35 aa, from about 38 aa o about 40 aa, from about 40 aa to about 48
aa, or from about 45 aa to about 58 aa in fength.

Linkers suitable for use a subject antibody include “flexible linkers”. If present, the linker
molecules are generally of sufficient length 10 permit some flexible movement between linked
regions. The linker molecules are generally about 6-50 atoms long. The linker molecules may
also be, for example, aryl acetylene, athylens glycol oligomers cantaining 2-10 monomer unils,
diamines, diacids, aming acids, or combinations thereof. Other linker molecules which can bind
o polypeptides may be used in ight of this disclosure.

Suitable Bnkers can be readily selected and can be of any of & sultable of ditferent lengths,
such as from 1 aming acid (e.g., Gly) to 20 amino acids, from 2 aming acids 1o 15 amino acids,
from 3 aming acids to 12 amino acids, including 4 amino acids fo 10 amino acids, 5 amino acids
to & amino acids, 6 aming acids to 8 amino acids, or 7 amine acids to 8§ aming acids, and may be
1.2.3, 4,5, 6, or 7 amino acids.

Exemplary flexible finkers include glycine polymers (G)., glycine-serine polymers
{including, for example, (GS),, GSGGS, (8EQ ID NO:180) and GGGS, {SEQ ID NG:181), where
n is an infeger of at least one), glycine-alanine polymers, alanine-serine polymers, and other
flaxible linkers known in the art. Glycine and glycine-serineg polymers are of interest since both of
these aming acids are relatively unstructured, and therefore may serve as 2 neulral tether
between components. Glycine polymers are of particular inferest since glycine accesses
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significantly more phi-psi space than even alaning, and is much less restricted than residues with
longer side chains (see Scheraga, Rev. Compulational Chem. 11173-142 (1882})). Exemplary
flexible linkers include, but are notlimited {0 GGSG (SEQ D NONEZ), GGRGE (SEQ 1D NO163),
GRGEG (SEQ ID NG 184), GESGGG (SEQ IR NO1165), GLGGSG {SEQ 1D NGO 186), GSB8G {SEQ
D NO:167), and the like. The ordinarily skilled artisan will recognize that design of a3 peptide
conjugatad to any slements described above can include linkers that are all or partially flexible,
such that the linker can include a flexible linker as well as one or more portions thal confer less
flexible struciure.

in other instances, the flaxibility of the hinge region of an antibody of the present
disclosure may be reduced by either mutating amino acid G220 to serine or any other natural
amino acid, by removing 8220, by removing the complete hinge, or by replacing the IgG1 hinge
with an 1gG3 hinge, an antibady is formed in which the light chains are connected via their G-
ferminal cysteines, analogous o the situation found in the human isolype IgAZ2m. This results In
g reduced Bexibiiity of the Fabs relative to the Fo and consequently reduced cross-linking
capacity. Another sitrategy to reduce the flexibility of an IgG1 molecule is to replace the iIgG1
hinge with the 1gG2 hinge or IgG2-like hinge. Allernatively, a variant of the IgG 1 hinge that
resembies the 1gG2 hinge can be introduced. This mutant {THTAS-9) contains mutation T223C
and two deletions (K222 and T225}) in order to create a shorter hings with an additional
cysteine.

The substifution of mouse CORs into @ human variable domain framework can resulf in
retention of thelr correct spatial orentation wheareg, &.¢., the human variable domain framework
adopis the same or similar conformation o the mouse variable framework from which the CDRs
originated. This can be achieved by obtaining the human variable domains from human antihodies
whose framework sequencas exhibit @ high degree of sequence identity with the murine variable
framework domains from which the CDRs were derived. The heavy and light chain variable
framework regions can be derived from the same or different human antibody sequences. The
human antibody sequences can be the sequences of naturally occurring human antibodies or can
be consensus sequences of several human antibodies. See Ketlleborough et al, Protein
Engineering 4:773 {1991}, Kothinger el al., Protein Engineering 6:871 (1983).

Having identified the complemeniarity determining regions of the murine donor
immunoglobutin and appropriate human acceptor immunoglobuling, the next step is to determine
which, if any, residues from these components should be substituted to optimize the properiies of
the resulting humanized antibody. In general, substtution of human amino acld residuss with
murine should be minimized, because introduction of murine residues increases the risk of the
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antibody eliciting a human-anti-mouse-antibody (HAMA) response in humans. Art-recognized
methods of determining immune response can be performed to monitor 2 HAMA response in a
patticular patient or during clinical irlals. Palients administered humanized antibodies can be
given an immunogenicily assessmeant at the beginning and throughout the administration of said
therapy. The HAMA response is measured, for axample, by detecting antibedies {a the humanized
therapeutic reagent, in serumn samples from the patient using & method known o one in the art,
mcluding surface plasmon resonance technology (BIACORE) and/or solid-phase ELISA analysis.
I many embodiments, & subject humanized antibody does not substantially eficit a HAMA
resporise in a human subject.

Certain amino acids from the human variable region framewaork residues are selected for
substitution based on their possible influence on COR conformation and/or binding to antigen.
The unnatural juxtaposition of murine CDR regions with human variable framework region can
result in conformational restraints, which, unless corrected by substitution of cerfain aming acid
residues, lead 1o loss of binding affinity.

The selsction of aming acid residues for substitution can be deformined, in part, by
computer modeling. Computer hardware and software for producing three~-dimensional images of
wnmunogiobudin molecules are known in the art. in general, molecular models are produced
starting from solved structures for immunogiobulin chains or domaing thereof. The chains o be
modeled are compared for aminge acid sequence similarity with ¢hains or domains of solved three-
dimensional structures, and the chains or domains showing the greatest seguence similarntly islare
selected as starting points for construction of the molecular model. Chains or domains sharing at
least 50% sequence identity are selected for modeling, and preferably those sharing at least 80%,
T0%, 80%, 90% sequence identity or more are sglected for modeling. The sclved starling
structures are modified 1o allow for differences betwsen the actual amine acids in the
immunoglobulin chains or domains being modeled, and those in the starting structure. The
maodified structures are then assembled into a composite immunogiobulin, Finally, the model is
refined by energy minimization and by verifying that all atoms are within appropriate distances
from one another and that bond lengths and angles are within chemically acceptable limits.

in some embodiments, a subject antibody comprises scFy multimers. For example, in
some embodiments, a subject antibody is an scFv dimer {¢.g., comprises two tandem scFv
{scFva)), an scFy frimer {e.g., comprises three tandem scFv {scFv)), an scFv tetramer {e.g.,
comprises four fandem scFv (scFvy)), oris a mullimer of more than four scFv {e.g., In tandem}.
The scFv monomers can be linked in tandem via linkers of from about 2 amino acids o aboul 15
amine acids inlength, 2.g., 233, 3aa, 433, 538, 633, 7 a3, 8a3 %as, 10as, 11aa 12aa, 13
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aa, 14 aa, or 15 aa in length. Suitable linkers include, e.g., (GlyL {(BEQ 1D NO:188), where x is an
infeger from 2 {o 15. Other suilahle linkers are those discussed above. In some embodiments,
gach of the scFv monomers in g8 subject scFY mullimer is humanized, as described above. In
certain embodiments, a bispscHic antibody may be inany molecular format known in the llerature.
For example, a bispecific antibody of the present disclosure may have a molecular format
described in Spiess C. et &, Mol Immunol. 2015 Qot67(2 P{ AY 95106

in some embodiments, a subject antibody comprises a constant region of an
immunoglobulin {&.g., an Fo region). The Fe region, if present, can be g human Fo region. if
constant regions are present, the antibody can contain both Haht chain and heavy chain constant
regions. Suitable heavy chain constant region include CH1, hinge, CH2, CH3, and CH4 regions.
The antibodies described herein include antibodias having all types of constant regions, including
igh, igG, gD, 1gA and IgE, and any isolype, including igG1, 1gG2, 1gG3 and 1gG4. An example
of a suitable heavy chain Foregion is a human isotype IgG1 Fo. Light chain constant regions can
be lambda or kappa. A subject antibody {e.g.. a subject humanized antibody) can comprige
sequences fromy more than ane class or isolype. Antibodies can be axpressed as tetramers
containing two light and two heavy chaing, as separate heavy chains, light chains, as Fab, Fab’
Flab}2, and Fv, or as single chain antibodies in which heavy and light chain variable domains are
finked through a spacer.

in some embodinments, 2 subject antibody comprises a fres thiol {-5H) group at the
carboxyl terminug, where the free thiol group can be used o attach the antibody to a second
polypeptide {&.g.. another antibody, including a subject antibody), a scaffold, a carder, el

A subject antibody can be covalently linked 0 g second moiety (e.g., 8 lipid, a polypeptide
other than a subject antibody, a synthetdic polymer, a carbohydrate, 8 toxin and the like) using for
example, glutaraldehyde, a homobifunctional cross-linker, or a8 heterobifunctional cross-linker.
Glutaraldehyde cross-inks polypeptides via thelr amino moieties, Homobifunctional cross-linkers
{e.g.. @ homobifunctional imidoester, a homohifunctional N-hydroxysuccinimidyl (NHS) sster, or
a homaebifunclicnal sulfhydryl reactive cross-linker) contain two or more identical reactive moleties
and can be used in a one-step reaction procedure in which the cross-linker is added to a solution
containing a mixture of the polypeplides to be linked. Homobifunctional NHS ester and imido
esters cross-link amine containing polypeptides. In a mild alkaline pH, imido esters react only with
primary amines to form imidoamides, and overall charge of the cross-linked polypeptlides is not
affected. Homobifunclional sulthydryt reactive cross-linkers includes hismaleimidohexane (BMHM),
1.5-difluoro-2 4-dinirabanzens (DFDNB), and  1,4-Bis[3-(2-pyridyidithioipropionamidelbutane
{DPDPR).
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Bispecific Antibodies

In certain aspects, the antihodies provided herein may be bispecific antibodies
comprising comprising a8 VH region and a VL region of an antbABCCT antibody as set forth in
the preceding section, and further comprises a second VH region comprising HCDRs1-3 of an
antibody that binds 0 a tumor associated antigen {TAA)L

The antibody may include a second VL region and wherein the second VH region and
the second V0L region bind 1o the TAA. In certain embodiments, the second VH region and the
second VL region may be presert in a single polypeptide. In cerlain embodiments, the second
VH region and the second VL region are present in a sofFv.

in certain embodiments, the bispecific antibody comprises a common light chain,
wherein the common light chain comprises a VL region of an ant-ABCC1 antibody as set forth
in the precading section.

The TAA may be any antigen that is known o be nveregxpressed in cancer celis. For
example, the TAA may be an anligen that is not expressad al deteciable levels in a normal call
and is expressed in cancer cells, where the nomial and cancer cells are the same cell type, 2.q.,
gpithetial cells. For example, TAAs may be neoantigens that are a class of lumor antigens that
arige from a tumor-specific mutation(s) which alters the amine acid sequence of encoded
proteins as compared to the amino acid sequence of the unmudated protein. in other aspects, a
TAA is an antigen that {s expressed in normal cells but s expressed at higher levels in cancer
cells.

in certain embodiments, the TAA may be PD-L1. PD-L1 is also known as clusier of
differentiation 274 {CD274) or B7 homolog 1 {B7-H1). In ceriain embodiments, the antibody that
binds to PR-L1 may be atezalizumab.

in certain embodiments, the bispecific antibody may include a VH region comprising
HCDRs1-3 and a Vi region comprising LCDRs1-3 of the VH region and VL region, respectively,
of the C1.844 antibody or the C1.851 antibody as listed in Table 2 and a second VH ragion and
a sscond VL region comprising HCDRs1-3 and LCEORs1-3, respectively, of atezolizumab. In
certain embodiments, the HCDORs1-3 and LCDRs1-3 arg defined as per Kabat nomendciature,

in certain embodiments, the bispecific antibody comprises: a VH region and a VL region
of the C1.844 antibody or the C1.851 antibody listed in Table 2 and a scFv comprising
HCDRs1-3 and LCDRs1-3 of atezolizumab, where the HCDRs1-3 and LCDRs1-3 are defined
as per Kabat nomenclature.

in certain embodiments, the bispecific antibody may include a VM region comprising
HCDRs1-3 and a VL region comprising LCDRs1-3 of the VH region and VL region, respectively,
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of the C1.844hu21 antibody or the C1.881hu12 antibody as listed in Table 2 and a second VH
region and a second VL region comprising HCDRs1-3 and LCDRs1-3, respectively, of
atezolizumab, In certain embodiments, the HCDRs1-3 and LCDRs1-3 are defined as per Kabat
nomenclature.

in certain embadiments, the bispecific antibody comprises: a VH region and a VL region
of the C1.844hu21 antibody or the C1.851hu12 antibody listed in Table 2 and a scFv comprising
HCORs1-3 and LCDRs1-3 of atezolizumab, where the HCDRs1-3 and LCDRs1-3 are defined
as per Kabat nomenclature.

in certain embodiments, the HCDRs1-3 present in the second VH region or the scFy
region of the bispecific antibody are the HCDRg1-3 of atezolizumab, whers the HCDR
comprises the seguence DSWIH (SEQ 1D NO25), the HCDR2 comprises the seguencs
WISPYGGSTYYADSVKG (SEQ D NQO: 189}, and the HCDR3 comprises the sequence
RHWPGGFDY (SEQ 1D NO170;. In cerlain embuodiments, the bispecific antibody thal binds o
ABCCT and PE-L1 may further include a second VL region that includes the LCDRe1-3 of
atezalizumab, where the LCDR1T comprises the sequence RASQDVSTAVA (SEQ 1D NO:171},
the LCDRZ comprises the sequence SASFLYS (SEQ D NQ:172), and the LCDR3 comprises
the sequence QQYLYHPAT (SEQ 1D NG:173). In certain embodiments, the LCDRsS1-3 present
int the scFv region include the LOCDRs1-3 of alerolizumab, defined as per Kabat nomenclature.

in-certain embodiments, the bispecific antibody that binds to ABCC1 and PD-L1
comprises a second VH region comprising an amino acid sequence at least 80%, at least 90%,
at least 83%, or a 100% identical to the amino acid sequence of the VH region of atezolizumab
as set forth below:

EVQLVESGGGLVYOPGGSLRLSCAARGFTFSDEWIHWVROAPGKGLEWVAWIBPYGG
STYYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCARRHWRGGFDYWGQGTLVTVSS
{(SEQ 1D NO174),

in certain embodiments, the bispecific antibody that binds o ABCC1 and PDAL1
comprises a second V6L region comprising an amino acld sequence at least 80%, at least 80%,
at least 85%, or g 100% identical to the amino acid sequence of the VLU region of atezolizumab
as sei forth below:

DIOMTQSPSELSASVGDRVTITCRASQDVSTAVAWYQOKPGKARPKLLIYSASFLYSGVR
SRFSGEGSGTRFTLTISSLQPEDFATYYCQQYLYHPATFGOGTKVEIK (SEQ 1D NO:175).

in certain embodiments, the bispecific antibady that binds {0 ABCC1 and PD-L1
comprises a sciFy region that hinds (o PD-L1 and comprises an aming acid sequence at least
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80%, at least 90%, at least §5%, or & 100% identical o the amino acid sequence set forth
below:

EVOQLVESGGGLVQPGGSLRLSCAASGFTFSDEWIHWVROAPGKGLEWVAWISRYGE
STYYADSVKGRFTISADTSKNTAYLOMNSLRAERTAVYYCARRHWPGGFDYWGQGTLVTVES
GEGESGEEESGEEESDIIMTQSPESLSASYGDRVTITCRASQDVS TAVAWYQOKPGKARPKL
LIYSASFLYSGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQQYLYHPATFGQGTKVEIK {SEQ
D NO:176).

The Halized sequence is a linker sequence beiween the VH and VL regions. Any other
finker sequence may be usad o connest the VH and Vi regions.

in certain embodiments, the TAA is ErbB2 (HERZ). ErbB2 is also known as Recepior
Tyrosing Kinase 2 or HERZ. In certain embodiments, the antibody that binds to ErbB2 is
trastuzumab.

in certain embodiments, the bispacific antibody comprises: a VH region comprising
HCDRs1-3 and a Vi region comprising LCDRs1-3 of the VH region and VL region, respectively,
of the £1.844 antibody, the C1.831 antibody, or the C1.851 antibody listed in Table 2 and and a
second VH region and a second VL region comprising HCDRs1-3 and LCDRs1-3, respectively,
of frastuzumab. In certain embodiments, the HCDRs1-3 and LCDRs1-3 are defined as pear
Kabat nomenclature.

tn-certain embodiments, the bispecific antibody comprises: a VH region comprising
HCDRs1-3 and a VL region comprising LCDRs1-3 of the VH region and VL region, respectively,
of the C1.844 antibody, the C1.831 antibody, or the C1.851 antibody listed in Table 2and a
scFy comprising HCDRs1-3 and LCDRs1-3 of trastuzumab.

in certain embadiments, the bispecific antibody comprises: a VH region and a VL region
of the C1.844hu21 antibody, the C1.831hu11 antibody, or the C1.881hu12 antibody and a scFv
comprising HCDRs1-3 and LCDRs1-3 of rastuzuymab, where the HCDRs1-3 and LCDRs1-3 are
defined as per Kabal nomenclature.

fn certain embodiments, the HCDRs1-3 present in the second VH region or the scFy
region of the bispecific antibody are the HCDRe1-3 of trastuzumab, where the HCDR1
comprises the sequence DTYIH (SEQ 1D NO:177), the HCDR2 comprises the sequence
RIYPTNGYTRYADSVKG (SEQ 1D NQ:178), and the HCDR3 comprises the ssguence
WGEGDGFYAMDY (SEQ 1D NO:178). in certain embodiments, the bispecific antibody that binds
to ABCGCT and HERZ may further inciude a second VL region that indudes the LCDRs1-3 of
trastuzumab, where the LCOR1 comprises the segquence RASQDVYNTAVA (BEQ D NO:180),
the LCDR2 comprises the sequence SASFLYS {(SEQ ID NO172), and the LCDR3 comprises
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the sequence QQHYTTPPT {(SEQ 1D NO181). In certain embodiments, the LCDRs1-3 present
in the scFv region include the LCDRs1-3 of trastuzumab, defined as per Kabal nomenclature.

in certain embodiments, the bispecific antibody that binds 10 ABCC T and HERZ
comprises 3 second VH region comprising an aming acid sequence at least 80%, at least 8%,
at least 85%, or a 100% identical o the amine acid sequence of the VH region of trastuzumab
as set forth balow:

EVQLVESGGGLVYOPGGSLRLSCAASGIFNIKDTYIHWVRQAPGKGLEWVARIYPTNGYT
RYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCIRWGGDGFYAMDYWGQGTLVTVS
S (SEQ D NO:182).

in certain embodiments, the bispecific antibody that binds to ABCC1 and HER2
at least 85%, or a 100% identical to the amino acid sequence of the VL region of trastuzumab
as set forth below:

DIOMTQSPSSLSASVEDRVTITCRASGDVNTAVAWY QUKPGKAPKLLIYSASFLYSGVP
SRFSGSREGTDFTLTISSLQPEDFATYYCQOHYTTPRTFGQGTKVEIK (SEQ 1D NO:183).

in certain embodiments, the bispecific antibody that binds to ABCCHY and HERZ2
comprises a scFy region that binds fo HERZ and comprises an amino acid sequence at lsast
30% ., at least B0%, al least 95%, or 8 100% identical to the amino acld sequence set forth
below:

EVOLVESGGGLVORPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNGYT
RYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDGFYAMDYWGCGTLVTYS
SELGESGEEESEEGEESDIMTQSPISLSASVGDRVTITCRASODVNTAVAWYQUKPGKCP
KLLIYSASFLYSGVPSRFSGERSGTDFTLTISELGPEDFATYYCQQAMYTTPPTFGQGTKVEIK
{SEQH D NO:184)

The Halized sequence is a linker saquence betweean the VH and VL regions. Any other
linker sequence may be usad {o connect the VH and VL regions.

in certain embodiments, the heavy chain of the bispecific antibodies may inclixle a VH
region as provided herein and a heavy chain constant region. In certain embodiments, the light
chain of the bispecific antibodies may include a VL region as provided herein and a light chain
gonstant region. in certain embodiments, the scFv may be conjugated to a8 heavy chain
constant region.

The heavy chain constant region and the light chain constant region may be of 2 human
oG antibody, e.g., a human IgG1 antibody. The constant region may have a wild {ype sequence
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of & modified sequence. In some embodiments, the hispecific antibody may include a modified
heavy chain, including a modified Fc domain, including & modified CH2 and/or modified CH3
domain. In some instances, modified Fo domaing may emplay electrosiatic steering sffecis,
including but not imited {0 2.g., through the use of the procedures described in Gunasskeran st
al, (2010} Joumnal of Biological Chemistry 285, 19837-18646; the disclosure of which is
incorporated herein by refarence in its enfirety. I some instances, a bispecific antibody is
assembled through charge pair substitutions at the CHE domain, including but nol imited o g,
where ong heavy chain is modified (o contain K3820 and K409D substitutions and the other heavy
chain is modified {o contained E356K and D383K substitutions. Charge pair substiluled chaing
may preferentially form a heterodimer with one another. The numbering of the amino acid
substitutions is per EU numbering system for HCs.

in some instances, an antibody of the present disclosure includes charge pair
substitutions. In some instances, an antibody of the present disclosure does not include charge
pair substitutions. in some instances, an alternative means of promoling preferential heleradimer
formation of desired chains may be employed.

in some instances, a modified heavy chain may include a knob-into-hole modification.
"Knobs-into-holes” amino acid madification is a rational design strategy in antibody engineering,
used for helerodimerization of the heavy chains, in the production of mulli-specific antibodies,
including bispecific 1gG antibodies. For example, in incorparating the knobs-into-holes strategy
into & bispecific antibody made from two monoclonal antibodies of different specificifies, aming
acid changes are engineerad in order {o creale a “knob” on the CH3 of the heavy chain of
monoclonal antibody 1 {mAD1} and g “hole” on the CH3 of the heavy chain of monaclanat
antibody 2 {mAb2}). The knob may be represented by a large aming acld, such as eg. a
tyrosine (YY), whereas the hole may be represented by small amino acid, such as a threoning
{T}. For example, a knobs-into-holes pair modification may be created a2 T22Y substitition in a
first CH3 domain and YBET substitution in the partner CH3 domain. Exampies of knobs-inte-
holes modifications are described in Carter, J. Immunol. Methods, 248(1-2)7-18 {2001);
Ridgway, J. B. et al. Protein Eng. 8(F1617-2 {18986); and Merchant, A. M. ot al. Nal. Bictechnol.
18(71877-81 (1888); the disclosures of which are incorporated herein in their entirety: In
antibodies generated from paired knob-info-hole modified domains the bispecific heferodimer
wilt generally represent the major fraction.

in cerlain embodiments, the bispecific antibadies provided herain bind o cancer cells
gxpressing both ABCC1 and the TAA while showing reduced binding to non-cancer cells
expressing ABCC1 and/or the TAA. In other words, the bispecific antibodies provided herein
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bind with low affinity to (1) cells axpressing TAA where ABCCT expression is low or absent and
{2) cells expressing ABCC1 where TAA expression is low or absent, and with high affinity to
cancer cells that express a! least one or bhoth ABCC1 and TAA al relatively high levels, e,
levels higher than normal cells,

COMPOSITIONS AND FORMULATIONS

The present disclosure provides a composition comprising a subject antibody. A subject
antibady composition can caomprise, in addition to a subject antihody, one or more of a salt,
2.g.. NaCl, MgUl. KCL MgB0s, elc.; a buffering agent, e.¢.. 3 Tris buffer, a histidine buffer, N-
{2-Hydroxyethyhpiperazine-N'-{Z-ethanesulfonic acid) (HEPES), 2-{N-Morpholina)ethanesulfonic
acid (MES), 2-(N-Mompholinolethanesulfonic acid sodium salt (MES), 3-(N-
Morpholinoypropanesulfonic acid (MOPS), N-risfHydrorymethyilmethyl-3-aminopropanesulfonic
acid {TAPS;}, elc.; a solubilizing agent; a delergent, e.g., a non-ionic detergent such as Tweaen-~
20, ete.; g protease inhibltor; glyceral; and the ke,

Compositions of the present disclosure also include pharmaceutical compositions that
include an anlibody described herein. in general, a formulation comprises an effective amount of
the subject antibody. An “effective amount” means a dosage sufficient to produce a desired resull,
e.4., reduction in a cancer of a subjed!, reduction in the growth rate of a cancer in a8 subject,
amelioration of a symptom of cancer, and the like. Generally, the desited result is al least a
reduction in a symptom of a cancer, reduction in the growth of a cancer, reduction in the size of
a cancer, efc., as compared to a confrol. A subject antibody can be delivered, or be formulated,
i such a manner as o avoid the blood-brain barrier.

in some instances, an antibody may include a delivery enhancer, ingluding where such
enhancers may facilitate crossing of the bload-brain barrier, Increased permeahbility, e.g., allowing
for efficient transdermal delivery, and the like.

i some instances, the antibodies of the present disclosure may not be administered in a
formulation with a dedivery enhancer. In some instances, the antibodies of the present disclosure
may themselves enhance permeability across the biood-brain barrer. In some instances, the
antibodies of the present disclosure may be used as a delivery enhancer to facilitate crossing of
the blood-brain barier by an anti-neoplastic agent, e.g., an immunotherapeutic agent or a
chemotherapeuticagent. insome instances, the antibodies of the present disclosure may be used
as a delivery enhancer {o facilitate crossing of the blood-brain barriar, blood-cerebrospinatl fluid
{CSF) barrier, blocd-testis barrier, or blood-placenia barrier by an active agent, such as, another
antibody or a chemotherapeutic agent.
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in the subject methods, & subject antibody can be administered to the host using any
convenient means capable of resulting in the desired therapeutic effect or diagnostic effect. Thus,
fhe agant can be incorporated info a variety of formulations for therapeutic administration, More
parficlarly, a subjet anlibody can be formulated into phammacewtical compositions by
combination with appropriate, pharmaceutically acceptable carriers or diluents, and may be
formulataed into preparations in solid, semi-solid, liquid or gaseous forms, such as {ablets,
capsules, powders, granules, ointments, solutions, suppositories, injections, inhalants and
asrosals.

in pharmaceutical dosage forms, a subject antibody can be administered in conjunclion
with a pharmaceutically acceptable excipient, or they may also be used alone or in appropriate
associafion, as well as in combination, with other pharmaceutically active compounds. The
following methods and excipients are merely exemplary and arg in no way miting.

A subject antibody can be formulated into preparations for injection by dissolving,
suspending or emulsifying then in an agueoys or nonaguecus scivent, such as vegelable arother
simifar oils, synthetic aliphatic acid glycerides, esters of higher aliphatic acids or propyiene glyeol;
and if desired, with conventional addifives such as solubilizers, isolonic agents, suspending
agents, emulsifying agents, stabilizers and preservatives.

Pharmaceuwticg! compositions comprising a subject antibody are prepared by mixing the
artibady having the desired degree of purity with oplional physiologically acceptable carriers,
excipients, stabilizers, surfactants, buffers andfor tonicity agents. Acceplable carriers, excipients
and/or slabilizers are nonfoxic o recipienis at the dosages and concentrations smployed, and
mnclude buffers such as phosphate, citrate, and other organic acids; antioxidants including
ascorbic acid, glutathione, cvsteine, methionine and ciftic acid, preservatives {such as ethanol,
bhenzyl alcohoal, phendl, m-crasal, p-chior-ni-cresol, methyl or propyl parabens, benzalkomium
chioride, or combinations thereof); amino acids such as arginine, glycing, ornithing, lysine,
histidine, glutamic acid, asparic acld, iscleucing, leucine, alanine, phenylalanine, iyrosing,
trypiophan, methioning, serine, proline and combinations thereof, monosaccharides,
disaccharides and other carbohydrates; low molecular weight {less than about 10 residues)
polypeptides; proteins, such as gelatin or serum albumin; chelating agents such as EDTA| sugars
such as trehalose, sucrose, lactose, glucose, mannose, maltose, galactose, fructose, sorbose,
raffinose, glucosamine, N-methylglucosamine, galaclosamine, and neuraminic acid; andior non-
ionic susfactants such as Tween, Brij Pluronics, Triton-X, or polyethylene glycol (PEG).
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The pharmaceutical composition may be in @ tiquid form, a tyophilized form or a liquid form
reconstituted from a lyophifized form, whersin the lvophilized preparation is {o be reconstituted
with a sterile solution prior to administration.

Exemplary antibody concantrations in a subject pharmacsudical composition may range
from about 1 mgfml to about 200 mg/mit or from about 80 mgiml 1o about 200 mg/mi., or from
about 180 mg/mb to about 200 mgimb.

An agquecus formulation of the antibody may be prepared in a pH-buffered solution, eg..
at pH ranging from about 4.0 to about 7.5 or from about 5.0 to aboul 8.0, or alfernatively about
5.5, Examples of buffers thal are suitable for a pH within this range include phosphate-, histidine-
. citrate-, succinate-, acetate-buffers and cther organic acid buffers. The buffer concentration can
be from aboul 1 mi to about 100 mM, or from about 5 mM to about 50 mM, depending, e.g., on
the buffer and the desired fonicity of the formuldation.

in some embodimenis, the agqueous formudation iz isofonic, aithough hyperionic or
hypotonic solutions may be suitable. The {erm "isolonic™ denotes 3 solution having the same
tonicity as some other solution with which it is compared, such as physiological salt solution or
serum. Tonicily agents may be used in an amount of about 5 mM fo about 350 mM, e.g., in an
amount of 100 mM to 350 nhM.

A surfaciant may also be added {o the antibody formulation to reduce aggragation of the
formutatad antibody andfor minimize the formation of particulates in the fornwulation andfor reduce
adsorption. Exemplary surfactants include polyoxyethylensorbitan fatty acid esters {Tween),
polyoxyethyiene  alkyl  ethers  (Brij), aliyiphenvipolyoxyethylene  sthers  (Triton-X),
polvaxyethylene-polyoxypropylene copolymer (Poloxamer, Pluronic), and sodium dodecyl sulfate
{BDES), Exemplary concentrations of surfactant may range from abowt 6.001% to about 1% wiv.

A lyoprotectart may also be added in order 1o protect the labile active ingredient {e.g. a
protein) against destabilizing conditions dring the lyophilization process. For example, known
iyoprotectants include sugars {including glucose and sucrose}, polyols {including mannitol,
sorbitol and giyesrol), and amino acids (including alanine, glycine and glutamic acid).
Lyoprotectants can be included in an amount of about 10 mM to 500 nM.

in some embodiments, a subject formuiation includes a subject antibody, and one or more
of the above-identified agents (8.g.. @ surfactant, a buffer, a stabilizer, a tonicity agent) and is
gssentially free of one or more preservatives, such as ethanol, benzyl alcohol, phenol, m-cresol,
p-chlar-m-cresal, methyl or propyl parabens, benzalkonium chioride, and combinations thereof.
In other embodiments, a preservative is included i the formulation, &.¢., at concentrations
ranging from about 0.001 {o about 2% {(wiv).
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For example, a subject formulation can be a liguid or lvophilized formuiation suitabie for
parenteral adminisiration, and can comprise: about 1 mg/ml fo about 200 mg/mb of a subject
antibody, about 2.001 % to abowd 1 % of at least one surfactant; about 1 mM 1o about 108 mM of
a buffer; optionally about 10 mM to about 500 mikd of g stabilizer; and about 5 mM {o about 305
b of a tonicity agent; and has a pH of about 4 0 to about 7.0,

A subject antibody can be ulilized in aerosol formulation 1o be administered via inhalation.
A subject anlibody can be formulated into pressurized accepiable propsliants such as
dichlorodiftunromethane, propane, nitrogen and the like.

The ferm “unit dosage form," as used herein, refers to physically discrete units suitable as
unitary dosages for human and animatl subjects, each unit containing & predetermined quantity of
compounds of the present invention calculated in an amount sufficient fo produce the desired
gffect in association with a pharmaceutically acceplable dilueni, camier or vehicle. The
specificalions for a subject antibody may depend on the particidar antibedy emploved and the
effect to be achisved, and the pharmacodynamics associated with each antibody in the host.

A subject antibody can be administered as an injectable formudation. Typically, injectable
compositions are prepared as liquid solfutions or suspensions; solid forms suifable for solution in,
or suspension in, iquid vehicles prior to injection may aiso be prepared. The preparation may also
be emulisified or the antibody encapsulated in liposome vehicles.

Suitable sxcipient vehicles are, for example, water, saling, dexirase, glvcerdl, ethanol, or
the like, and combinations thereof. In addition, if desired, the vahicle may contain mingr amounts
of auxiliary subslances such as welling or emulsifying agents or pH buffering agents.  Aclual
methods of preparing such dosage forms are known, or will be apparent, o those skilled in the
art.

The pharmaceutically acceptable excipients, such as vehicles, adjuvants, carriers or
dituants, are readily available to the npublic. Moreover, pharmaceutically accaptable auxiliary
substances, such as pH adjusting and buffering agents, tonicity adjusting agenis, stabilizers,
wetting agents and the like, are readily available 1o the public.

in some embodiments, a subject antibody is formulated in a controlied release formudation.
Sustained-release preparations may be prepared using methods well known in the art.

Dosages

A suitable dosage can be delermined by an atlending physician or by other qualified
medical personnel, based on various clinical factors. As is wall known in the medical arts, desages
for any one patient depend upon many factors, including the patient's size, body suiface ares,
age, the particular compound fo be administered, sex of the patient, time; and route of
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adminisiration, general health, and cother drugs being administered concurrently. A subject
antibody may be administered in amounts between 1 ng/kg body weight and 20 mg/kg body
weight per dose, e.g. between 0.1 mg/kg bady weight to 10 mg/ikg body weight, 8.¢g. between 0.5
mgfkg body weight to 5 mgikg body weight; however, doses below or above this exemplary rangs
are envisioned, especially considering the aforementioned factors. If the regimen {s a conlinuous
infusion, it can also be inthe range of 1 ug to 10 myg per kilogram of bady weight par minute.

Those of skill will readily appreciate that dose levels can vary as a function of the specific
antibody, the severity of the symploms and the susceptibility of the subject to side effects.
Preferred dosages for a given compound arg readily daterminable by those of skillin the art by a
variety of means.

Routes of administration

A subject antibody s adminisiered to an individual using any available method and roules
suitable for drug delivery, including in wivo and ex vivo methods, as well as systemic and localized
routes of administration.

Conventionsg! and pharmaceutically sccepiable routes of administration include invfranasal,
miramuscular, intratrachsal, subcutaneous, intradermal, topical application, intravenous,
infraarterial, rectal, nasal, oral, and other enteral and parenteral roules of administration. Roudes
of administration may be combingd, i desired, or adjusted depending upon the antibady andfor
the desired effect. A subject antibody composition can be administered in g single dose or in
muttiple doses. In some embodiments, a subject antibody composition is administered orally. In
some embodiments, g subject antibody composition is administered via an inhalational route. In
some embodiments, a subject antibody composition is administered intranasally. in some
gembodiments, a subject antibody composition is administered locally. In some embodiments, a
subject antibody composition is administered intracranially. In somg embodiments, a subject
antibody compeosition is administered inttavenocusly.

The agent can be sdministered o a host using any available conventional methads and
routes suitable for delivery of conventional drugs, including systemic or localized routes. In
general, routes of administration contemplated by the invention include, but are not necessarily
fimited {o, enferal, parenteral, or inhalational routes.

Parentera! routes of administration other than inhalation administration include, but are
not necessarily limited lo, lopical, transdermal, subcutaneous, inframuscular, intracrbital,
infracapsular, intraspingl, intrasternal, and intravenocus routes, fe., any route of administration
other than through the alimentary canal. Parenteral administration can be camied to sffect
systamic or local defivery of a suljject antibody. Wheare systemic delivery is desived, administration
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typically ihwvolves invasive of systemically absorbed topical or mucosal adminisiration of
pharmaceutical preparations.

A subject antibody can also be delivered {0 the subject by enteral adminisiration. Enteral
reutes of administration include, but are not necessarily limited to. oral and rectal {e.g., using a
suppository) delivery.

By treatment is meant al least an amalioration of the symptoms associated with the
pathological condition afficting the host, where amelioration is used in a broad sense o refer {o
at least a reduction in the magnitude of a parameter, e.g. symplom, associated with the
pathological condition being treated, such as cancer and/or the growth of g cancer and pain
associated therewith. As such, breatmeni also includes situations where the pathological
condition, or at least sympioms associated therewith, are completely inhibited, e.g. prevented
from happening, or stopped, e.g. terminaled, such that the host no longer suffers from the
pathological condition, or at least the symptoms that characterize the pathological condition.

A variety of subjecls {(wherein the lerm “subject” is used interchangeably hersin with the
terms “individual” and “patient”) are trealable according fo the presently disclosed methods.
Generally, such subjects are “mammals™ or “mammalian,” where these terms are used broadly to
describe organisms which are within the class mammalia, including the orders camivore (8¢,
dogs and cats), rodentia {e.g., mice, guinea pigs, and rais), and primales {e.g., humans,
chimpanzees, and monkeys), in some embadiments, the hosts will be humans.

Kits with unit doses of a subject antibody, e.g. in oral or injectable doses, are provided. In
some embodiments, in addition {o the containers containing the unit doses will be an informational
package insert describing the use and attendant benefils of the antibody in treating pathological
condition of interest.

NUCLEIC ACIDS

The present disclosure provides nucleic acids comprising nucleotide sequences encoding
a subject antibody. A nucleotide saequence encoding g subject antibody can be operably inked
one oF more regulatory elements, such as a3 promoter and enhancer, that allow expression of the
nuclectide sequence in the intended larget cells {e.g., a cell that is genetically modified fo
synthasize andfor secrele the encoded antibody).

Suifable promoter and enhancer elements are known o the arl. For expression in a
bacterial call, suitable promoters include, but are not timited to, lacl, lacZ, T3, T7, gpt, lambda P
and tre. For expression in a eukaryotic cell, suitable promoters include, but are not imited to, light
andfor heavy chain immunogichulin gene promoter and enhancer slements; cytomegalovirus
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immediate sarly promoter; herpes simplex virus thymidine kinase promoter; sarly and late Sv40
promoters; promoter present in long terminal repeats from a retrovirus; mouse metaliothionein-|
promoter; and various ar-known lissue specific promalers.

A nuclectide sequence encoding a subject antibody can be present in an expraession
veptor and/or a cloning vector. Where a subject antibody comprises two or more separate
polypeptides, nuclectide sequences encoding the two polypeptides can be cloned in the same or
separate vectors. Separate polypeptides may be expressad from a single nucleic acid or single
veclor using various stratecles, such as separate promoters, one of more internal ribosomal entry
sites {IRES], one ar more szli-cleaving sequences {e.g., 2A cleavage sequences, e.g., P2A, T2A,
E2A, and F2A), combinations thereof, and the like. An expression vector can include a selectable
marker, an origin of replication, and other features that provide for replication and/or maintenance
of the vecior.

Large numbers of suilable vectors and promoters are known 10 those of skill in the arl;
many are commaercially gvailable for gensrating a subject recombinant construct. The following
vectors are provided by way of example. Bacterial: pBs, phagescript, PsiX174, pBluescript SK,
pBs KS, pNH8a, pNH16a, pNH18a, pNH4Ga (Stratagene, La Jolla, Calif., USA); pTredga,
pRR223-3, pKK233-3, pDR540, and pRITS (Pharmacia, Uppsala, Sweden). Eukaryatic: pWilneo,
pSVacal, pOG44, PXR1, p3G (Siratagene) pSVKS, pBPY, pMSG and pSVL {(Pharmacia).

Expression veclors generally have convenient restriction stes located near the promoter
seguence o provide for the insertion of nucleic acid seguences encoding heterologous proteins.
A selectable marker operative in the exprassion host may be present. Suitable expression vectors
mnclude, but are not fimited o, viral veciors {e.g. viral vectors based on vaccinia virus, poliovirus;
adenovirus; adenc-associated vinis: BV40; herpes simplex virus; human immunadeficiency virus;
& retroviral vector {e.g., Murine Leukemia Virus, spleen necrosis virus, and vectors derived from
retroviruses such as Rous Sarcoma Virus, Harvey Sarcama Virus, avian leukosis virus, htiman
immunodeficiency virus, myeloproliferative sarcoma virus, and mammary tumaor virus);, and the
fike.

Nuclelc acids, e.¢.. as described herein, may, in some instances, be introduced into a cell,
e.g.. by contacting the cell with the nucleic acid. Cells with introduced nucleic acids will generally
be referred 1o herein as genetically moditied cells. Various methods of nucleic acid delivery may
be emploved including but not limited {o €.g., naked nucleic acid delivery, viral delivery, chemical
transfection, biolistics, and the like.
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CELLS

The present disclosure provides isolated genstically modified cells {e.g., in vitro cells, ex
vivo celis, cultured cells, aic.) that are genetically modified with a subject nucieic acid. In some
embodiments, a subject isolated genetically modified cell can produce a subject antibody. In some
instances, a genatically modified cell can deliver an antibody, 2.q.. 10 3 subject in nesd thereof.

Suitable cells include sukarystic celis, such as a mammatian cell, an insect cell, a yeast
cell; and prokaryotic cells, such as a bacterial cell. Introduction of a subject nucleic acid into the
host cell can be affected, for exampie by caicium phosphate precipitation, DEAE dextran
mediated transfection, liposome-mediated transtection, electroporation, or other known method.

Suitable mammalian cells include primary cells and immontalized cell lines. Suitable
mammalian cefl lines include human celf lines, norr-humarn primate cell lines, radent {e.g., mouse,
rat) cell lines, and the like. Suilable mammalian cell lines include, but are not fimited fo, Hela
oells, CHO cells, 293 cells, 3T3 cells, Vearc cells, Huh-7 cells, BHK cells, PC12 cells, COS cells,
CO5-T cells, RATY cells, mouse L cells, human embryonic Kidney (HEK) celis, HLHepG2 cells,
and the like.

in some instances, usseful mammalian cells may include celis denved from a mammalian
Hssus or organ. In some instances, cells employed are Kidney cells, including e.g., Kidney cells of
an eslablished kidney call ling, such as HEK 2837 cells,

in some instances, cells of the present disclosure may be immune cells. As used herein,
the term “timmune cells” generally includes white blood celis (leukooyies) which are derived from
hemaiopoletic stem cells (HBC) produced in the bone marrow. “lmmune cells” includes, e.g.,
iymphocytes {T celis, B cells, natural kifler {(NK} cellg) and myeloid-derived celfs {nautrophil,
gosinephil, basophil, monoceyte, macrophage, dendritic cells). *T cell” includes all types of immune
cells expressing CD3 including T-helper cells (CD4+ cells), cytotoxic T-cells {CD8+ cells), T-
regulatory cells {Treg) and gamma-delta T cells. A “cytotoxic celt” includes CDB+ T calls, natural
kitter (NK) cells, and neutrophils, which cells are capable of medialing cylotoxicity responses.

in some instances, useful cells expressing an antibedy such as a multi-specific antibady
of the present disclosure may include producer T cells. Producer T cells engineered o include
nucleic acid sequence encoding an antibody of the present disclosure may, in some instances,
be amployed to deliver the antibody {0 a subject in need thereof.

in some instances, immune cells of the present disclosure include immune effector call
comprising a chimeric antigen receplor (CAR) comprising an ABCCY binding domain, a
transmembraneg domain, and an intracetiular signaling domain, and wherein the ABCCHY binding
domain comprises heavy chain complementarity determining regions (MCDRs) and light chain
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CDRs {(LCDRs) of a paiv of varkable heavy chain {(VH)} region and variable light chain (VL) region
of an antibody listed in Table 2. In one embodiment, the infraceliular signaling domain may include
pne of more functional signaling domaing derived from al least one costimulalory molenule, g,
4-1BB {ie., CD137), CD27 andior GD28. The intrageliular signaling domain may include a
functiona! signaling domain derived from a costimulaiory molecule and a functional signaling
domain derived from a stimulatory moleculs.

The immune effector cell may be & T-cell. The immune effector cell may be an autologous
cell.

METHODS

As summiatized above, methods of the present disclosure include methods of contacting
a cell with an antibody of the present disclosure, methods of treating & subject according 1o a
method that invelves administering o the subject an antibody of the present disclosure. methads
of making slements described in the instant application, including e.g., anlibodies, compositions
and formulations, nuclelc acids, expression vectors, cells, and the like.

As summarized above, methods of the present disclosure include contacting a cancer cell
with an antibody of the present disclosure, e.¢.. to detect presence of expression of ABCCT on
the cancer cell, measurs level of expression of ABCCT on the cancer cell, or io facilitate andior
enhance killing of the cancer cell. In same instances, kiling of the cancer ceall s mediated by an
immune responge or immune cell acting upon the cancer cell bound by the antibody. In some
nstances, killing of the cancer cell is medialed by inhibition of celiular efftux of the cancer celi,
8.g.. 8% a resull of ABCC1 inhibition by the aniibody. In some instances, killing of the cancer cal
is mediated by a combination of inhibition of celluiar efflux of the cancer cell plus an immune
mediated response {e.g., via Fo ragion of the antibody). Methods that involve contacting a cancer
cell with an antibody of the present disclosure may or may not include contacting the cancer cell
with an additional therapy or active agent, including e.g., & chemotherapeutic, an immunotherapy,
radigtion therapy, or the like.

Treatment Methods

The present disclosure provides methods of treating a cancer, the methods generally
involving administering to an individual in need thereof (8.g.. an individual having a cancer) an
effective amount of an antibody as provided hersin, glone {(8.g., in monotherapy} or in combination
{e.g., in combination therapy) with one ar more additional therapeutic agents. Administration of
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an antibody of the present disclosure may be performed by any convanient and appropriate route
of delivery.

Accordingly, administration includes but is not imited to e.g., delivery of the antibody by
ifecton, delivery of the antibody by infusion, delivery of 8 nudleic acid or expression vecior
encoding the antibody, delivery of the antibody by administering fo the sulject a cell that
expresses and secrales the antibody, delivery of an immune effector cell {e.g., a CAR-T cell) that
expresses on the cell surface a chimeric antigen receptor {CAR) comprising a ABCC1 binding
domain, a ransmembrane domain, and an intracellular signaling domain, and wherein the ABCCH
binding domain comprises HCDRs and LCDRs of a palr of VH region and VL region of an antibody
fisted in Table 2, and the like. Administration of an agent, a nucleic acid encoding an agent, a cell
gxpressing an agent, elc. may include contacting with the agent, contacting with the nucleic acid,
contacting with the celi, and the like.

in some embodiments, an effective amount of a subjec! antibody s an amount that, when
administered zlong {(8.q., in monctherapy) or in combination {e.g.. in combination therapy} with
one of more additional therapeutic agends, in one or more doses, is effective to reduce an adverse
symiptom of cancer by af least about 8%, at least about 10%, at least about 15%, at least about
20%, at least about 25%, at least about 30%, at least about 40%, at least about 50%, at least
about 60%, at least about 70%, al least about 80%, at least about 90%, or more, comparad (o the
severity of the adverse symptom in the absence of freatment with the antibody.

in some embodiments, an effective amouw of a subject antibady is an amount that, when
administered alone {(e.g., in monotherapy) or in combination (e.g., in combination therapy) with
one of more addilional therapeutic agents, in one or more doses, is effective fo improve the cancer
{i.a., slow the growth of the cancer, siop the growth of the cancer, reverse the growth of the
cancer, kill cancer cells {including tumor cells, or the like) in the individual being treated. For
gxampe, an effective amount of g subject antibady can reduce a cancer growth rate or reduce a
cancer size in an individual by at least about 8%, at least about 10%, at least about 15%, at least
aboui 20%, at least about 25%, at least about 30%, at least about 40%, at lsast about 50%, or
mare, compared {0 in the absence of treatment with an antibody.

in some instances, a subject may be trealted systemically, ihcluding with the subject
antibody, with or withoutl one or more additional reagents. By "systemic treatment”, as used
herein, is meant a treatment that is not directed solely o target a specific tumor swch as e.g,, a
primary {umor or a defined secondary tumar) of g specific cancer containing lissue {such as e.g.,
the liver in the case of liver cancer, the biood in the case of @ blood cancer, ele.). Sysiemic
treatments will generally be directed to the subject’s body as a whole and may include but are not
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fimited o e.g., systemic radiation therapy, systemic chemoctherapy, systemic immunotherapy,
combinations thereof and the like.

in some instances, a subject may be freated locally, including with the subject antibody,
with or without gne or more additional reagents. By “local treatment”, as used herein, is meant @
treatment that is specifically diracted 1o the location of a tumor (such as e.g., a primary fumar or
a dafined secondary tumor} or specifically directed o a cancer containing tissue (such as e.g.,
the liver in the case of liver cancer, the blood in the case of a biood cancer, elc.) In some
instances, focal treatment may also be administered in such a way as to affect the enwironment
surrounding a tumor, such as tissue surrounding the fumor, such as tissue immediately adjacent
to the tumor. Local treatment will generally not affect or not be targeted to tissues distant from the
site of cancer including the site of & tumor, such as a primary tumor. Useful local treatments that
may be administered in addition {o or in combination with 3 subject antibody, e.g., include but are
not limited o surgery, local radiation therapy, local cryotherapy, local laser therapy, local topical
therapy, combinations thereof, and the like.

in same embodiments, a subject treatment method involves administering a subject
antibody and one or more additional therapeutic agents. Suitable additional therapeutic agenis
melude, but are not fimited to, chemotherapeutic agents, radiation therapy reagents,
immunotherapy reagents, other antibody agents, and the like. Addiliona! therapies that may be
administered 1o a subject before, during or after a subject administering an antibody of the present
disclosure will vary depending on numerous factors including e.g., the type of cancer, the subject’s
madical history, general state of health and/or any co-morbidities, and the ke, Usefid cancer
therapies include but are not fimited {0 e.g., radiation therapy, chemotherapy, immunotherapy,
and the like.

Radiation therapy includes, but is not imited to, x-rays or gamma rays that are delivered
from either an externally applied source such as a beam, of by implantation of small radicactive
SOUICeS.

Suitable antibodiss for use in cancer freatment include, but are notl limited to, naked
antibodies, e.g., rastuzumab (Herceplin) |, bevacizumab (Avastin™}), cetuximab {Erbitux™),
panitumumab  (VectiblxX ™), Ipitimumab  Yervoy™),  dtuximab  (Riluxan}, alemtuzumab
{Lemtrada™), Ofatumumab {(Arzerra ™}, Oregovonmab {OvaRex ™), Lambrolizumab (MK-3478),
pertuzumab (Perjeta™), ranibizumab (Locenfis™) efc., and conjugaled antibodies, e.g.,
gemtuzumab ozogamicln {(Mylortarg™), Brentuximab vedotin  (Adeelria™), S0Y-iabelled
ibritumomal buxetan {Zevelin™), 131l-labelled tositumoma {Bexxar™), elc.
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Suitable antibodies for use in cancer treatment also include, but are not limiled o,
anfibodies raised against fumor-associated antigens. Such antigens include, but are not limifed
fo, €020, CD30, CD33, CDS52, EpCAM, CEA, gpAS33, Mucins, TAG-72, CAIX, PEMA, Folate-
binging protein, Gangliosides {(e.g., GD2, GDR3, GMZ2, eic.), Ley, VEGF, VEGFR, Integrin alpha-
V-beta-3, integrin alpha-S-beta-1, EGFR, ERBB2Z, ERBB3, MET, IGF1R, EPHAS, TRAILR1,
TRAILR2, RANKL, FAP, Tenascin, Programmed Death-Ligand 1 {(PD-L1), androgen receplor
{AR}, Brulon's Tyrosine Kinase (BTK), BCR-Ab, c-kit, PIK3CA, EML4A-ALK, KRAS, ALK, RGS31,
AKT1, BRAF, MEKJ, MEK2, NRAS, RAC1T, ESR1, CTLA4, LAG-3 and TIM-3, etc. These
antibodies may be administered as a combination therapy with an ant-ABCCHT anBibody provided
herein.

Conventional cancer therapies also include targeted therapies for cancer including but not
limited {0 e.g., Ado-trastuzumab emtansing (Kadoyia) targeting HER2 (ERBBZ/ney) (approved for
use in Breast cancer), Afatinib (Gilolnif) targeting EGFR (HER1/ERBB1), HER2 (ERBB2/neu)
{approved for use in Non-small call ung cancer); Aldesleukin (Proteukin) targeting {approved for
use i Renal cell carcinoma, Melanoma); Alectinib {Alecensa) largeting ALK (approved for use in
Non-small cell lung cancer); Alemtuzumab {Campath) targeling CD52 (approved for use in B-cell
chronic lymphoeytic leukemia), Atezofizumab (Tecentriy) targsting PD-L1 (approved for use in
Urothelial carcinoma, Non-small cell lung cancer), Avelumalb {Bavencio) largating PD-L1
{approved for use in Merkel cell carginoma); Axitinib {Inlvta) targeting KiT, PRDGFRE, VEGFRYZ2/3
{approved for use in Renal cell carcinoma); Balimumab (Benlysta) targeting BAFFE (approved for
use in Lupus srythematosus), Belinostat (Belecdaqg) fargeting HDAC {approved for use in
Peripheral T-cell lvmphoma}; Bevacizumab (Avastin} targeting VEGF ligand (approved for use in
Cervical cancer, Colorectal cancer, Faliopian tube cancer, Glichlastoma, Non-smail cell lung
cancer, Qvarian cancer, Perftoneal cancer, Renal cell carcinoma), Binatumomab {Blincyio)
targating CD19/CD3 {approved for use in Acute lymphablastic leukemia {(precursor B-cell));
Bontezomib (Velcade) {argeting Proteasome {approved for use in Mulliple myeloma, Mantle call
iymphoma), Bosulinib (Bosudif) targsting ABL (approved for use in Chranic mysiogencus
feukemia), Brentuximab vedolin {Adcstris) targeting CD30 (approved for use in Hodgkin
lymphoma, Anaplastic large cell lymphoma); Brigatinib {Alunbrig) largeting ALK {approved for use
in Non-smafl cell fung cancer (ALK+));, Cabozantinib (Cabomelyx, Comelrig) largeting FLT3, KIT,
MET, RET, VEGFR2 (approved for use in Medullary thyroid cancer, Renal cell carcinomay;
Carfilzomib (Kyprolis) targeting Proteasome {approved for use in Multiple myeloma), Ceritinib
{Zykadia) targeting ALK {approved for use in Nom-small cell lung cancer); Cetuximab (Erbitux}
targeting EGFR {(HER1/ERBB1) (approved for use in Colorectal cancer, Squamous cell cancer of
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the head and neck);, Cobimetinib (Cotellic) targeting MEX {approved for use in Melanoma);
Crizotinib {(Xalkori) {argeting ALK, MET, ROS1 {approved for use in Non-small cell lung cancer);
Dabrafenib {Tafinlar) targeting BRAF (approved for use in Melanoma, Non-small cell lung cancer);
Daratumumab {Darzalex) targeting CD38 (approved for use in Mulliple mysloma); Dasatinib
{Sprycel) targeting ABL (approved for use in Chronic myelogenous leukenmia, Acute lymphoblastic
leukemia); Denosumab (Xgeva) targeting RANKL {approved for use in Giant cell tumor of the
bone), Dinutiximab (Unituxin} targeting BAGALNTY {GD2) (approved for use in Pedialnc
neuroblastoma); Durvalumab {Imifinzl) targeting PD~L1 {approved for use in Urothelial carcinomay,
Elotuzumab (Empliciti} targeting SLAMFT (CEHCD319/CRACC) (approved for use in Multiple
myeloma), Enasidenib (kihifa) targeting 1DH2 (approved for use in Acute myeloid leukemia);
Edotinib (Tarceva) targeting EGFR (HERVERBR1) {approved for use in Non-small cell lung
cancer, Pancreatic cancer), Everolimus {Afinitor) targeting mTOR (approved for use in Pancreatic,
gastrointestinal, or lung ongin neurcendocrine tumor, Ranal cell carcinoma, Nonreseclable
subependymal giant cell astrocyloma, Breast canger); Gefitinih (lressa) targeting EGFR
{HERVERBR1) {approved for use in Non-small cell lung cancer); thrifumomab tiuxetan {Zevalin)
targeting CD20 (approved for use in Non-Hodgkir's fymphoma); ibrutinib (imbruvica) targeting
BTK (approved for use in Mantle call lymphoma, Chronic lymphocytic leukemia, Waldenstront's
macrogiobulinemia); Welalisib (Zydelig) targeting PI3K3 (approved Tor use in Chronic lymphooytic
feukemia, Follicular B-cell non-Hodgkin lymphoma, Small lymphooytic lvmphama); Imatinib
{Glesvec) fargeting KiT, PDGFR, ABL (approved for use in Gl stromal tumor (KiT+),
Dermalofibrosarcoma profuberans, Mulliple hematologic malignancies); Ipllimumab (Yervoy)
targeting CTLA-4 {approved for use in Melanoma}, Ixazomib (Ninlare) largeting Proteasome
{approved for use in Mulliple Myeloma); Lapatinib (Tykerk) fargeting HERZ (EREB2/nheu}), EGFR
(HER1/ERBBE1) (approved for use in Breast cancer (HER2Z+)), Lenvatinib (Lenvima) targeting
VEGFR2 (approved for use in Renal celt carcinoma, Thyrold cancer);, Midostaurin (Rydapt)
targeting FLTS {approved for use in acute myeloid leukemia (FLT3+}) Necitumumab (Portrazza)
targeting EGFR (HER1/ERBB1) {approved for use in Sqguamous non-smalt cell lung cancer),
Neratinib (Nerlynx) targeting HERZ2 (ERBB2/neu} (approved for use in Breast cancer); Nilotinib
{Tasigna} targeting ABL {approved for use in Chronic myelogenous leukemia); Niraparib (Zejula)
targeting PARP {approved for use in Ovarian cancer, Fallopian tube cancer, Peritoneal cancer)
Nivolumab {Qpdivo) targeting PD~1 (approved for use in Colorectal cancer, Head and neck
squamous cell carcinoma, Hodgkin tymphoma, Melanoma, Non-small cell lung cancer, Renal cell
carcinoma, Urothslial carcinoma); Obinutuzumab {Gazyva) targeting CD20 {approved for use in
Chronic lymphocovtic leukemia, Follicular lymphoma);, Ofatumumab {(Arzerra, HulMax-CD20)
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targeting CD20 (approved for use in Chronic lymphooytic leukemia}); Glaparib Lynparza) targeling
PARP {approved for use in Qvarian cancer); Olaratumab {Lartruvo) targeting PDGFRa (approved
for use in Soft lissue sarcoma); Osimertinib {Tagrisso) {argeting EGPFR (approved for use in Non-
small cell lung cancer); Palbociclih {ibrance) targeting CDK4, CDKE (approved for use in Breast
cancer);, Panitumumab (Vectibi) targeting EGFR (HER/EREBB 1} {approved for use in Colorectal
cancer);, Panobinostatl (Farydak) targeting HDAC {approved for use in Mulliple myeloma);
Pazopanib (Volrent) {argeting VEGFR, PDGFR, KIT (approved for use in Renal cell carcinoma);
Pembrolizumab (Keytruda) targeting PD-1 (approved for use in Classicst Hodgkin iymphoma,
Melanoma, Non-amall cell lung cancer {(PD-L 14}, Head and neck squamous celt carcinoma, Solid
tumors {MSEH}); Pertuzumab (Perjeta) targeting HER2 (ERBB2/neu) {approved for use in Breast
cancer (HER2+Y); Ponatinib {iclusig) targeting ABL, FGFR1-3, FLT3, VEGFR2 (approved for use
in Chronic mysiogenous lsukemia, Acute lymphoblastic leukemia), Ramucirumab {Cyramza)
targeting VEGFR2 {approved for use in Colorectat cancer, Gastric cancer or Gastroesophageal
junction {GEJ} adenocarcinoma, Non-small cell lung cancer), Regorafenib {Stivarga) {argsting
KiT, PDGFRE, RAF, RET, VEGFR1/2/3 (approved for use in Colorectal cancer, Gastrointestinal
stromal tumors, Hepatoceliular carcinoma); Ribociclb (Kisgali) targeting CDK4, CDKS {approved
for use in Breast cancer (HR+, HERZ2-)), Rituximab (Rituxan, Mabthera) fargeting CD20 (approved
for use in Nen-Hodgkin's lymphoma, Chronic lymphooylic leukemia, Rheumaloid arthrilig,
Granulomatosis with polyangiitis), Riuximab/hyaluronidase human (Rifuxan Hycela) targeting
CD20 {approved for use in Chronic lymphocylic leukemia, Diffuse large B-cell lymphoma,
Follictdar lymphomay, Romidepsin (Istodax) targeting HDAC (approved for use in Cutaneous T-
cell lymphoma, Peripheral T-cefl lymphoma); Rucaparib {(Rubraca) targeling PARP {approved for
use in Ovartan cancer); Ruxolitinib {Jakaf) targeting JAK1/2 {approved for use in Myslofibrosis);
Siftuximab {Svlvant) targeting 1L-8 (approved for use in Mullicentric Castleman’'s disease);
Sipuleucel-T {Provengs) targeting {(approved for use in Prostate cancer);, Sonidegih (Odomzo}
targeting Smoothened (approved for use in Basal cell carcinomay}; Sorafenib {Nexavar) targeting
VEGFR, PDGFR, KIT, RAF {approved for use in Hepatocsliular carcinoma, Renal cel carcinoma,
Thyroid carcinoma), Temsirolimus (Torisel} targeting mTOR {approved for use in Renal cell
carcinoma); Tositumomab (Bexxar) targeting CD20 {approved for use in Non-Hodgkin's
lymphoma);, Trametinih (Mekinist) targeting MER {approved for use in Melanoma, Non-small celt
fung cancery; Trastuzumab {(Herceptin} targeting HERR2 (ERBR2/neu) (approved for use in Breast
cancer (HMERZ2+), Gastric cancer (HERZ2+}), Vandetanib (Capreisa) targeling EGFR
{(HERVERBRB1), RET, VEGFR2 {approved for use in Medullary thyroid cancer), Yemurafenib
{Zetboraf) targeling BRAF {approved for use in Melanoma); Venefodlax (Venclexia) targeting
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BCL2 {approved for use in Chronic lymphocytic leukemia), Vismodegib {Erivedge) targeling
PTCH, Smoothened {approved for use in Basal cell carcinoma); Vorinostat {Zolinza) {argeting
HDAC {(approved for use in Cutaneous T-call ymphoma); Ziv-aflibercept (Zaltrap) targeting PIGF,
VEGFAEB {approved for use in Colorectal cancer); and the lika, These antibodies may be
administered as a combination therapy with an anti-ABCC1 antibody provided herein.

Biclogical response modifiers suitable for use in conneclion with the methods of the
present discloswre include, but are not limited 1o, {1} inhibitors of tyrosing kinase {(RTK) aclivity;
{2} inhibitors of serinefthreonine kinase aclivity; (3} wumor-associated andigen antagonists, such
as antibodies that bind specifically o a tumor antigen:; { 4} apopdosis receptor agonists; (8)
interteukin-2; (8) inferferon-a.; {7} interferon-y, {8) colony-stimulating factors; (9) inhibitors of
anglogenesis; and {10} antagonists of tumor necrosis factor.

Chemotherapeutic agenis or antineoplastic agents are non-peptidic {le, nom-
proteinaceous) compounds thal reduce profiferation of cancer cells, and encompass cylotoxic
agenis and cviosiatic agents. Non-limiting examples of chemotherapeutic agents include
alkyiating agemts {e.g., nitrosoureas}, antimetabolites {e.g., methotrexate), antitumor antibiotics
{e.g., anthracyclins), plant slkaloids (e.g., vinca atkalpids, taxanes, etc ), toposiomerase inhibitors,
and steroid hormonas.

Agents that act lo reduce cellular profiferation are known in the art and widely used. Such
agents include alkviating agents, such as nitrogen mustards, nittosoureas, ethyleniming
derivatives, alkyl sulfonates, and triazenes, including, but not limited {o, mechiorethamine,
cyclophosphamide (Cyitoxan™), melphalan (L-sarcolysin), carmustine (BONL, lomustline
{CONU), semustine {methyl-CCONUY, streptozocin, chiorozotocin, uracil mustard, chiormethine,
Hosfamide, chiorambucl, pipobhroman, iriethylenemelaming, tisthylensthiophosphoramine,
busulfan, dacarbazine, and temozolomide.

Antimetabolite agents include folic acid analogs, pyrimiding analoygs, purine analogs, and
adenosing deaminase inhibifors, including, but not limited o, cvtarahine (CYTOSAR-UY, cyiosine
arabinoside, flucrouractt (5-FU), floxuridineg (FudR), S-thioguaning, S-mercaplopuring (8-MP),
pentostatin,  S-fluorouracil  (5-FU}, metholrexate, 10-propargyl-5,8-dideazafolate  (PDOF,
CB3717), 5.8-dideazatetrshydrofolic acid {(DDATHF), leucovorin, fludarabine phosphate,
pentostatine, and gemcifabing.

Suitable natural products and their derivalives, (8.g., vinca alkaloids, antitumor antibiotics,
enzymes, lymphokines, and epipadophyliotoxins), inciude, but are not limited to, Arg-C, paciitaxel
{Taxol®), docetaxel {Taxotere®}, deoxyeoformycin, mifomycin-C, L-asparaginase, azathioprine;
brequinar, alkaloids, e.g. vincristine, vinblastine, vinorelbine, vindesing, elc.; podophyiictoxins,
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e.g. eloposide, teniposide, efo.; antibictics, e.g. anthracycline, daunorubicin hydrochioride
{daunomycin, rubidomycin, cerubidine), idarubicin, doxorubicin, epirubicin and morpholing
derivatives, st phenoxizone biscyclopeplides, e.g. dactinomycin, basic glycopeptides, s.g.
bleomycin; anthraguinone glycosides, e.g. plicamycin (mithramycin), anthracenediones, e.g.
pitoxanirone; azirinopyrrolo indolediones, e.g. nrtomycin; macrocylic immunosuppressants, g,
cyclosporine, FR-508 {tacralimus, prograf), rapamycin, etc.; and the like.

Other anti-proliferative cytoloxic agents are navelbene, CPT-11, anastrazole, letrazole,
capecitabine, reloxafine, cyclophosphamide, Hosamide, and droloxafine.

Microtubule affecting agents that have antiproliferative aclivity are also suitable for use
and include, but are not imited o, allocolchicing (NSC 408042), Halichondrin B (NSC 800385},
colghicing (NSC 757}, colchicine derivatives (e.g., NSC 33410), dolstatin 10 [NSC 378188},
maylansing (NSC 153888}, rhizoxin (NSC 332888), paclitaxel {Taxol®), Taxol® derivatives,
docetaxal (Taxctere®), thiocolchicine (NSC 381792}, trityl cysterin, vinblastine sulfate, vincristing
sulfate, natural and synthelic epothiiones including but not limited to, eopihilone A, epothilone B,
discodermolide; estramustine, nocodazole, and the like.

Hormone modulators and steroids {including synthetic analogs) that are suitable for use
mclude, but are not limited {0, adrenocorticosteroids, e.g. prednisone, dexamethasone, sic;
gsirogens and pregesiing, e.g. hydroxyprogesterone caproate, medroxyprogesterane acetals,
megestrol acetate, estradiol, clomiphene, tameifen; eic.; and adrenccortical suppressants, e.g.
aminoglutethimide;  17q-ethinviestradiol; diethyistilbestre!, testosteroneg, fluoxymesierone,
dromostanolone  propionate,  lesiolactone,  methylprednisolone,  methyl-lestosterone,
prednisolone, iriamcinolone, chiorotrianisene, hydroxyprogesterone,  aminogiutethimide,
gsiramustine, medroxyprogesterone acelate, leuprolide, Flutamide (Drogenil), Toremifene
{Fareston), and Zoladex. Estrogens stimulate proliferation and differentiation, therefore
compaunds that bind to the estrogen receptor are used to block this activity. Corticasteroids may
inthihit T cell proliferation.

Other chemotherapeutic agents include metal complexes, e.g. cisplatin {cis-DDP},
carboplatin, efc; ureas, e.Q. hydroxyures; and hydrazines, e.¢g N-methythydrazing;
epidophyliotoxin; a topoisomerase inhibitor; procarbazing; mitoxantrone; leucovorin; tegafur; elc.
Other anti-proliferative agents of interest include immunosuppressants, e.g. mycophenolic acid,
thalidomide, desoxyspergualin, azasporine, leflunomide, mizornbine, azaspirane {(SKF 105685);
lressa® A 1838, 4-{3-chioro-4-flugrophenylamine }-7-methoxy-8-{3-{4-
morpholinyhpropoxy jguinazoline); efc.

58



10

20

25

30

WO 2022/051390 PCT/US2021/048701

“Taxanes” include paclitaxel, as well as any active taxane derivative or pro-drug.
"Paclitaxel” {which should be understood herein to include analogues, formulations, and
derivatives such as, for example, docetaxel, TAXOL™, TAXOTERE™ (a formulation of
docetaxel), 10-desacety! analogs of pacitaxel and 3'N-desbenzoyh-&'N-t-butoycarbonyi analags
of pacitaxel) may be readiy prepared utilizing technigues known 1o those skilled in the ant (see
also WO 84/07882, WO 84/07881, WO g4/07880, WO 84/07878, WO 83/235585, WD 83/100786;
U8, Pat. Nos. 5,204 837, §.283,253; 5,279,849, 5274 137, 5,202,448, 5,200,834, 5,229,529,
and EP 580,267), or obtained fram a variety of commercial scurces, including for example, Sigma
Chemical Co., St Lauis, Mo. {(T7402 from Taxus brevifolig, ar T-1812 from Taxus yannanensiss.

Paclitaxel should be understood o refer 1o not only the common chemically available form
of paclifaxel, but analogs and derivatives {e.g., Taxotere™ docetaxel, as noted above} and
pachiaxel conjugates {e.g., paclitaxel-PEG, paclitaxel-dextran, paciitaxel-xylose, or protein bound
pactitaxel such as Abraxans®}.

Alsa included within the term “taxane”™ are a variety of known derivatives, including both
hydrophilic derivatives, and hydrophobic derivatives. Taxane derivatives include, but are not
fimited to, galactose and mannose derivatives described in International Patent Application No.
WO 899/18113; pipevazine and other derivatives described in WG 68/14208; taxane derivatives
described in WO 89/08021, WO 88/22481, and U.8. Falent No. 5,869,880, 8-thin derivatives
described in WO 88/28288; sulfenamide derivatives described in U5, Patent No. §,821,283; and
taxol derjvative described in U.S. Patent No. 5,415,868, |t further includes prodrugs of paclitaxst
including, but not limited to, those described in WO Q8/58027, WO 88/13089; and U.S. Patent No.
5,824 701

Useful immunctherapies include ani-PD-1PD-L1  immmunotherapies, and/ar other
immunotherapy targets, such as e.g., immune check point markers, such as CTLA4, LAG-3 and
Titd-3, that may be fargeted in treatment methods. Ant-PD-1/PDR-LY immunctherapies which
include but are not limited to e.g., those therapies that include administering o a subject an
gffective amount of one or more anti-PD-1/PD-L1 therapeulic antagonisis where such antagonists
include but are not limited to e.g., CRPDIVO® (nivolumab), KEYTRUDA® (pembralizumals),
Tecentrig™ (atezolizumab), durvalumab (MEDI4738), avelumab (MSBO010718C), BMS-836558
{MDX-~1108), CA-170, BMS-202, BMS-8, BMS-37, BMS-242 and the like. These antibodies may
be administered as a combination therapy with an ant-ABCC1 antibody provided herein.

CTLA-4, also known as CD152, binds to CD80 and CD88. Antibodies against CTLAY
have been approved for treating some cancer types. The co-inhibifory effect of CTLA-4 with other
simmunctherapies make CTLA4 a good candidate for use in combination with other
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immunotherapies to treat certain cancers. TiM-3 may aiso be targeted for immunotherapy for
saversl cancer types.

LAG-3 is in clinical rials for treating cancers. Ant-LAG-3 immunotherapies include those
that employ antagonist LAG-3 antibadies that can both activate T effecior cells{by downrgguiating
the LAG-3 inhibiting signal into pre-activated LAG-3+ cells) and inhildt induced (i.e. antigen-
specific) Treg suppressive activity. Useful LAG-3 antagonistic antibodies include relatiimab (BMS-
8860186; davelopsd by Bristol-Myers Squibh}, IMPT01 (developad by Immutep), TSR-033 {anti-
LAG-3 mAD, develaped by TESARD, inc.}, and the like.

fimmunotherapies aise include T cell-based immunotheraples such as &.q., adoptive cell
therapy (ACT) and chimeric antigen receptor (CAR) T cell therapies. For example, a subject may
be administered a population of CAR T cells engineered {o target an anfigen expressed by the
subjact’s cancer. A T cell-based therapy may involve, in soma inslances, oblaining a celiular
sample from a subject, such as a blood sample or a tumor biopsy, and culturing immune cells
frony the sample ex vivo, with or without genetic modification of the cultured immune cells. As an
example, immune cells may be obtained from a subject, cultured ex vivo and modified with a CAR
specific for an antigen expressed Dy the cancer to produce a population of CAR T cells. Then, the
CAR T cells may be reintroduced into the subject to farget the cancer. T celi-based
immunotherapies may be configured in various ways, 8.9, by targeling varous antigens, by
collecting/culiuring varicus cell types, alc., depending on a particular cancer {0 be treated. In
addition, T cell-based immunotherapies may be administered systemically, e.g., by intravenous
injection, or locally, e.g.. by infusion {e.g.. intraperitoneal infusion, pleural catheter infusion, efc.},
direct injection, and the like.

in some instances, a methad of reatment described herein may include administering ©
& subject ane or more inhibitors of & multidrug resistance transporter, including but not imited to
g.g.. &8 multidrug resistance transpotier other than ABCC1. Useful inhibiiors of multidrug
resistance fransporters include e.g., tyrosine kinase inhibitors, natural products, microRNAs, and
small molecule inhibitors. inhibitors of multidrug resistance transporters include ABC transporier
inhibitors.

individuals suitable Tor treatment using a method of the present disclosure include an
individual having a cancer,; an individual diagnosed as having a cancer; an individual being trealed
for a cancer with chemgotherapy, radiation therapy, antibody therapy, swrgery, ic.}; an individual
who has been trealed for a cancer {&.9.. with one or moareg of chemotherapy, radiation therapy,
antibody therapy, surgery, elc.), and who has failed to respond to the freatment; an individual who
has been treated for a cancar (e.g., with ong or more of chematherapy, radiation therapy, antibody
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therapy, surgefy, eic.), and who initially responded to the treatment but who subsequently
relapsed, i.e., the cancer recurred.

The methods of the present disclosure may be employed (o target and treat 3 variely of
cancers, including e.g., primary cancer, secondary cancers, re-growing cancers, recurrent
cancers, refractory cancers and the like. For example, it some instances, the methods of the
present disclosure may be employed as an initial treatment of a primary cancer identified in a
subject. in some instances, the methods of the present disclosure may be employed as a non-
primary {(e.g., secondary of later} reatment, e.9., in & subject with 3 cancer that is refraciory o a
prior freatment, in a subject with a cancer that is re-growing following a pricr treatmentt, in a subject
with @ mixed response {o a prior reatment {8.g., a positive response 1o at least one tumor in the
subject and a negative or neutral response to al least a second tumor in the subject), and the like.

in some instances, the methods of the present disclosure may be employed o treal a
subject with a drug resistant cancer, such as a multi-drug resistant cancer. Mutlidrug resistance
{MIOR) is the mechanism by which many cancers develop resisiance to chemotherapy drugs,
resulting in minimal cell death and the expansion of drug-resistant tumors. MDR cancers may
involve one or more resistance mechanisms including but not imited to e.g., increased exprassion
of efftux pumps, decreased absorption of drug, inhibition of cell death or apoptosis, modulating
drig metabolism, and the like. In some instances, the methods of the present disclosure may
prevent, reverse or circumvent MDR,

in some instances; mathods of the present disclosure may include treating a subject
having a cancer that is resisiant to a firs! agent with an effective amount of a subject antibody
described herein in combination with 3 second agent that is different from the first agent. Far
gxample, in some instances, cancer of a subject may be resistant to a first chematherapeautic and
the subiect may be treated by administering an effective amount of a subject antibody as
described herein in combination with a second chemptharapeutic that is different from the first.
Various combinations of first and second chemotherapeytics may be employed depending on
a.4., the type of cancer {o be treated, the likalthood of developing resistance, etc.

Numerpus cancers are known {0 develop drug resistance. For this and other reasons the
methods of the present disclosure may find use in trealing various cancers including but not
limifed 1o, e.g., Acute Lymphoblastic Leukemia {(ALL), Acule Myeloid Leukemia {AML),
Adrenocortical Carcinoma, AlDS-Related Cancers {e.g., Kaposi Sarcoma, Lymphoma, efc.), Anal
Cancer, Appendix Cancer, Astrocyiomas, Atypical Teratoid/Rhabdoid Tumor, Basal Cell
Carcinoma, Bile Duct Cancer {Exirahepatic), Bladder Cancer, Bone Cancer (eg., Ewing
Sarcoma, Osteosarcoma and Malignant Fibrous Histiooytoma, sle.), Brain Stem Glioma, Brain
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Tumors {e.g., Astrocytomas, Central Nervous System Embryonal Tumors, Central Nervous
System Germ Cell Tumars, Craniopharyngioma, Ependymoma, elc.), Breast Cancer {e.g., female
breast cancer, male breast cancer, childhood breast cancer, efc.), Bronchial Tumors, Burkit
Lymphoma, Carcinoid Tumor {e.g., Childhood, Gastrointestinal, etc.}, Carcinoma of Unknown
Primary, Cardiac (Hearh) Tumors, Central Nervous System {e.q., Atypical Teraloid/Rhahdoid
Tumor, Embryvonal Tumors, Germ Cell Tumor, Lymphoma, tc), Cervical Cancer, Childhood
Cancers, Chordoma, Chronic Lymphocytic Leukemia (CLL}, Chronic Myelogenous Leukemia
{ChL), Chronic Myeloproliferative  Neoplasms, Colon Cancer, Colorectal  Cancer,
Craniopharyngioma, Cutanecus T-Cell Lymphoma, Duct {eg., Bile Duct, Extrahepatic, efo.},
Ductal Carcinoma In Situ (DCIS), Embryonal Tumors, Endometrial Cancer, Ependymoma,
Esophageal Cancer, BEsthesionewoblastoma, Ewing Sarcoma, Extracranial Germ Cell Tumor,
Extragonadal Germ Cell Tumor, Exirahepatic Bile Duct Cancer, Eye Cancer {e.g., intraccular
dMelanoma, Retinoblastoma, etc)), Fibrous Histiocytoma of Bone (8.g9.. Malignant, Osteosarcoma,
ect), Gallbladder Cancer, Gastric {Stomach}y Cancer, Gastrointestinal Carcinoid Tumor,
Gastrointestinal Stromal Tumors (GIST), Germ Cell Tumor {ey., Extracranial, Extragonadal,
Qvarian, Testicular, efc.}, Gestational Trophoblastic Disease, Glioma, Halry Celt Leukemia, Head
and Neck Cancer, Haarnt Cancer, Hepatocellular (Liver) Cancer, Histioeytosis {e.g., Langerhans
Cell, etc.), Hodgkin Lymphoma, Hypopharyngeal Cancer, Infraccular Melanoma, islet Cell
Tumors {e.g., Pancreatic Neuroendocrine Tumors, etc.), Kaposi Sarcoma, Kidney Cancer {e.g.,
Renal Cell, Wilms Tumor, Childhood Kidney Tumors, sic), Langerhans Cell Histiocviosis,
Larynges! Cancer, Laukemia (e.g., Acide Lymphoblastic (ALL), Acute Myeloid (AML), Chronic
Lymphocytic {CLL), Chronic Myslogenous (CML), Hairy Cell, etc.), Lip and Oral Cavily Cancer,
Liver Cancer (Primary), Lobular Carcinoma In Bty {LCIS), Lung Cancer (e.g.. Non-SBmall Cell,
Small Cell, ete.), Lymphoma {e.q., AlDS-Related, Burkitt, Cutaneous T-Cell, Hodgkin, Non-
Hodgkin, Primary Central Nervous System {CNB), efc.), Macroglcbulinemia {e.g., Waldenstrom,
efc.), Male Breast Cancer, Malignant Fibrous Histiocyloma of Bone and Osleosarcoma,
Melanoma, Merkel Cell Carcinoma, Mesothelioma, Metlastatic Squamous Neck Cancer with
Oecult Primary, Midiine Tract Carcinoma nvolving NUT Gene, Mouth Cancer, Multiple Endocring
Neoplasia Syndromes, Multiple Myeloma/Plasma Cell Neoplasm, Mycosis  Fungoides,
Myelodysplastic Syndromes, Mvelodysplastic/Mysloproliferative  Neoplasms, Myelogenous
Leukemia {e.g., Chronic {CML), elc), Myeloid Leukemia {e.g., Acule [AML), eic},
Mysloproliferagtive Neoplasms {e.g., Chronig, etc.}, Nasal Cavily and Paranasal Sinus Cancer,
Nasopharyngeal Cancer, Neurcblastoma, Non-Hodgkin Lymphoma, Non-Small Cell Lung
Cancer, Oral Cancer, Oral Cavity Cancer {8.q., Lip, eic), Oropharyngeal Cancer, Osteosarcoma
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and Malighant Fibrous Histiooytoma of Bong, Ovarlan Cancer (e.g., Epithelial, Germ Cell Tumor,
Low Malignant Potential Tumor, etc.), Pancreatic Cancer, Pancrealic Neuroendocrine Tumors
{slet Cell Tumors}, Papiliomatosis, Paraganglioma, Paranasal Sinus and Nasal Cavity Cancer,
Parathyroid Cancer, Penile Cancer, Pharyngeal Cancer, Pheochromocyloma, Pituitary Tumor,
Pleuropulmonary Blastoma, Primary Cendral Nervous System (CNS) Lymphoma, Prostate
Cancer, Rectal Cancer, Renal Cell (Kidney) Cancer, Renatl Pelvis and Ureter, Transitional Cell
Cancer, Retinoblastoma, Rhabdomyosarcoma, Salivary Gland Cancer, Sarcoma {e.g., Ewing,
Kaposi, Osteosarcoma, Rhabdomyosarcoma, Soff Tissue, Uterine, etc.}, Sézary Syndrome, Skin
Cancer {e.g., Childhood, Melanoma, Merkel Cell Carcinoma, Nonmelanoma, slc.), Smalt Cell
Lung Cancer, Small Intestine Cancer, Soft Tissug Sarcoma, Sguamous Cell Carcinoma,
Squamous Neck Cancer {e.g., with Occull Primary, Metastatlic, efc.}, Stomach {Gastric) Cancer,
T-Cell Lymphoma, Testicular Cancer, Throat Cancer, Thymoma and Thymic Carcinoma, Thyroid
Cancer, Transitional Cell Cancer of the Renal Pelvis and Ureter, Ureter and Renal Pelvis Cancer,
Urethral Cancer, Utering Cancer (e.9.. Endometrial, sic.), Ulerine Sarcoma, Vaginal Cancer,
Vulvar Cancer, Waldenstrdm Macrogiohulinemia, Wilms Tumor, and the like.

The methods of treating described herein may, in some instances, be performed in a
subject that has previously undergone ong or more conventionat trealments. For example, in the
case of encology, the methods described herein may, in some instances, be performed following
a conventional cancer therapy including but not imited to e.g., converdional chemotherapy,
conventional radiation therapy, conventional immunotherapy, surgery, efc. In some instances, the
methods described herain may be used when a subject has not responded fo or is refractory fo a
conventional therapy. In some instances, the methods described herein may be used when a
subject has responded 1o a conventional therapy.

in some instances, he method of the present disclosure may be employed to farget, treat
or clear a subject for minimal residual disease (MRD) remaining after a prior cancer tharapy.
Targeting, reating andior clearance of MRD may be pursued using the instant methods whether
the MRD is or has been dstermined o be refraclory to the prior freatment or nol. In some
instances, a8 method of the present disclosure may be employed 1o target, treat andior clear a
subject of MRD following a determination that the MRD is refractory to a prior treatment or one or
more available treaiment options other than those employing the herein described mulli-specific
antibodies.

in some instances, the instant methods may be smployed prophyviactically for surveillance.
For example, a subject in need thereof may be administered a freatmeant invelving one or more of
the herein described antibedies when the subject does not have detectable disease bul is atrisk
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of developing a recurrent cancer, including e.g., a drug resistant cancer. In some instances, a
prophylactic approach may be employed when a subject is at particularly high risk of developing
a primary cancer that would be predicted o be drug resistant or sxpected 10 become drug
resistant. In some instances, a prophylactic approach may be employed when a subject has been
previously treated for a cancer and is at sk of reoccurrence or development of drug resistance.

in some instances, methods of the present disclosure may involve analyzing a cancer for
expression of one or more markers or therapeutlic targets. For example, in some instances,
methods may involve analyzing a sample of & cancer from a subject to determine whether the
cancer expresses ABCC1 above a predetermined threshold.

in some instances, whether a subject is treated with an antibody of the present disclosure
may depend on the results of ABCC1 expression assessment. For example, in some instances,
if @ cancer expresses ABCC1 at or above a predetermined threshold then the subject may be
freated with an anti-ABCC1 antibody of the present disciosure and if the cancer gxpresses ABCCH
below the predetermined threshald then the subledd may not be treated with an anti-ABCCH
antibody of the present disclosurs.

Any convenient assay may be employed for analyzing ABCCH levels, including but not
imited to &.g., flow cytometry, nucleic acid-based assays {e.q., amplification, sequencing, slo.},
cell cylometry, immunchistochemistry, and the like. Any convenient biclogical sample may be
emplayed, ncluding but nat limited to &.g.. cancer biopsy samples, Useful predetermined
thresholds for assessing sxpression of one or more markers and/or targets may be determined
by any convenient and appropriate method, including comparison of the measured level of
expression to a corresponding control. For example, in some instances, a useful predetermined
threshold for the level ol ABCCH in 3 samiple may correspond 1o 3 level of ABCCT measured in g
reference cefl, such as g healthyfnormal cell.

Methods of Making

As summarized above, methods of the present disclosure also include methods or making

and/or identifying anlibodies as described herein. A subject antibody can be produced by any
known method, e.g., conventional synthetic methods for protein synthesis, recombinant DNA
methods; elc.

Where a subject antibody is a single chain polypeplide, it can be synthesized using
standard chemical peptide synthesis lechnigues, Where a polypeptide is chemically synthesized,
the synthesis may proceed via liquid-phase o solid-phase. Scolid phase polypeptide synihesis
{SRPS), in which the C-erminal aming acid of the sequence is altached o an inscluble suppart
followed by sequential addition of the remaining amino acids in the sequence, is an example of 2
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suilabls method for the chemical synthesis of a subject antibody. Various forms of SPPS, such
as Fmoc and Boc, are available for synthesizing a subject antibody.

Standard recombinant methods can be used for production of a subject antibody. For
example, nuclsic acids encoding light and heavy chain variable regions, aptionally linked to
constant regions, are ingerled inta expression vectors. The light and heavy chains can be cloned
in the same or different expression vectors. The DNA segments encoding immunoglobudin chaing
are operably linked to control sequences in the expression vector{s) thal ensure the expression
of immunoglobulin polypeptides. Expression control sequences include, but are not Hmited to,
promoters (e.g., naturally-associated or heterologous promolers), signal sequences, enhancer
elements, and transcription {ermination seqguences. The expression control sequences can be
gukaryotic promoter systems in vectors capable of ransforming or transfecting sukaryotic host
cells (8.9, COS or CHO cealis). Once the vector has been incorporated info the appropriate host,
the host is mainlained under conditions suitable for high level expression of the nucleptide
sequences, and the collection and purification of the antibodies.

Because of the degeneracy of the genetic code, a variety of nucleic acid sequences can
gncode each immunoglobulin amino acid sequence. The desired nucleic acid sequences can be
produced by de novo solid-phase DNA synthesis or by polymerase chain reaction (PCR)
mutagenesis of an earlier prepared variant of the deshred polynuciectide, Qligonuciectide-
mediated mutagenesis is an example of a sultable method for preparing substitution, deletion and
insertion variants of target polypeplide DNA. See Adelman ef al., DNA 2:183 {1983). Brefly, the
farget polypeplide DNA is alfered by hybridizing an oligonuciactide encoding the desired mutation
to a single-stranded DNA femplate. After hybridization, a DNA polymerase is used fo synthesize
an enfire second complementary strand of the {emplate that incorporates the oligonuciestide
privner, and encodes the selected alteration in the target polypeptide DNA.

Sultable expression vectors are typically replicable in the host organisms either as
gpisomes or as an integral part of the host chromosomal DNA. Commonly, expression veclors
contain  selection marksrs {(e.g., ampicillin-resistance, hygromycin-resisiance, telracycline
resistance, kanamycin resistance or neomydin resistance) to permit detection of those cells
transformed with the desired DNA sequences.

Escharichia colf is an example of a prokaryotic host cell that can be used for cloning a
subject antibody-encoding polynuclectide. Other microbial hosts sultable for use include bacilli,
such as Bacillus sublilis, and other enterobacteriacsae, such as Salmonelia, Serratia, and varicus
Pseudomanas species.
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Gther microbes, such as veast, are also usefd for expression. Saccharomyees (8g., S
cerevisiae) and Pichia are examples of suitable yeast host cells, with suitable vectors having
gxpression control sequences (e.9.. promalers), an arigin of replication, terminalion sequences
and {he ke as desired. Typical promoters include 3-phosphoglycerate kinase and other glycolylic
enzymes. Inducible yeast promoters include, among others, promoters fram  alcohol
dehydrogenase, isocytochrome C, and enzymes responsible for maltose and galaciose
utitization.

in addition to microorganisms, mammalian cells {e.g., mammalian celis grown in in vitro
cell culture) can aiso be used o exprass and produce the polypeptides of the present invention
{e.q., polynuclectides encoding immunoglobulinsg or fragments thereof). See Winnacker, From
Genes {o Clones, VCH Publishers, N.Y ., NUY. (1887). Suitable mammalian host cells include CHO
cedl lines, various Cos cell lines, Hela cells, HEK cells, mysloma cell ines, and transformed B-
cells or hybridomas. Expression vectors for these cells can include expression control sequences,
such as an origin of replication, a promocter, and an enhancer {Queen et &l Immunol, Rev. 8248
{19881}, and necessary processing information sites, such as ribosome binding sites, RNA splice
sites, polyadenyiation sifes, and transcriptional terminator seguences. Examples of suitable
expression control sequences are promoters derved from immunoglobulin genes, SV4g,
adenovirus, boving papilioma virus, cytomegalovirus and the like. See Co et gl J. Immunol.
148:1149 {1692}

Once synthesized (either chemically or recombinantly), the whole antibodies, their dimers,
individual light and heavy chaing, or other forms of a3 subject antibody (8.g., s¢Fv, elc.} can be
purified according {o standard procedures of the an, including ammonium sulfate precipitation,
affinily columns, column chromatography, bigh performance liquid chromatography {(HPLC}
purification, gel electrophoresis, and the like (sse generally Scopes, Protein Purification (Springer-
Verlag, N.Y., {19821 A subject antibody can be substantially pure, 2.g., al least about 80% o
85% pure, at least about 85% 0 80% pure, at least about B0% 10 95% pure, or 98% i 88%, or
more, pure, &.g., free from contaminants such as cell debris, macromolecules other than a subject
antibody, etc.

KiTs

Aspects of the present disclosure also include kits. The kits may include, e.g., any
combination of the antibodies, reagents, compositions, formulations, cells, nucleic acdds,
expression vectors, or the like, described herein. A subject kit can include one or more of: a
subject antiboady, a nucleic acid encoding the same, or a cell comprising a subjact nugcleic acid.

66



10

20

25

30

WO 2022/051390 PCT/US2021/048701

Kits may be configured for various purposes, including e.g., treatmant kits (2.g., where a kit may
include an anti-ABCCH antibody and e.g.. one or more addilional active agents, such as a
chemotherapeutic), Kits for producing antibodies, kits for screening antibodies, and the like.

Optional components of the kit will vary and may, e.¢g., include: a buffer; a prolease
inhilsitor; ete. Where a subject Kit comprises a subject nucleic acid, the nudlsic ackd may alsa have
restrictions sifes, mulliple doning sites, primer siles, ele. The various components of the kit may
be present in separate conlainers or certain compatible components may be pre-combined into a
single container, as desirad.

in addition to above-menticned components, a subject kit can indude instructions for using
the components of the kit o practice a subject method. The instructions for practicing a subject
method are generally recorded on a suitable recording medium. For example, the instructions
may be printed on a substrate, such as paper or plastic, stc. As such, the instructions may be
present in the kils as a8 package insert, in the labsling of the confainer of the kit or componants
thereof {i.e., associated with the packaging or subpackaging} etc. In other embodiments, the
instructions are presant as an elechronic storage dats file present on a suitable computer readable
storage medium, &.g. compact discread only memory (CD-ROM), digital versatile disk (DVD;),
diskette, elc. In yet other embodiments, the aclual instructions are not present in the Kit, but means
for oblaining the instructions from a remote source, 8.g. via the intemst, are provided. An example
of this embodiment is a kit that includes 8 web address where the instructions can be viewed
and/or from which the instructions can be downicaded. As with the instructions, this means for

obtaining the instructions is recorded on a suifable substrate.

EXAMPLES

The following examples are put forth so as to provide those of ardinary skill in the art with
a complete disclosure and description of how to make and use the present invention, and are not
intended {o limit the scope of what the inventors regard as theilr invention nor are they intended
to represent that the experiments below are all or the only experiments performed. Efforis have
been made o ensure accuracy with respect to numbers used {e.g. amounts, temperature, efc.}
bt some sxperimental errors and deviations should be accounted for.  Unless indicated
otherwise, parls are pars by weight, molacular weight is weight average molecular weight,
temperature is in degrees Centigrade, and pressure is 3t or near almospheric.

General methods in molecular and cellular biochemistry can be found in such standard
textbooks as Molecular Cloning: A Laboratory Manual, 3rd Ed. (Samiwook «f ai., HaRBor
Laboratory Press 2001); Short Protocaols in Molecular Biology, 4th Ed. {Ausubel et al. eds., John

67



10

20

25

30

WO 2022/051390 PCT/US2021/048701

Wiley & Sons 1898), Protein Methods {Bollag et al,, John Wiley & Sons 1986}; Nonviral Vectors
for Gene Therapy (Wagner et al. eds., Academic Press 1899}, Viral Vectors (Kaplift & Loswy eds.,
Academic Press 18958} Iimmunciogy Methods Manual {1 Laefkovits ed., Academic Press 1897}
and Cell and Tissue Cullure: Laboratory Procedures in Biotechnology {Doyle & Griffiths, John
Wiley & Sons 1888), the disclosures of which are incorporated herein by reference. Reagents,
cloning vectors, cells, and kits for methods referrad o in, or related io, this disclosure are available
from commercial vendors such as BioRad, Agilent Technologies, Thermo Fisher Scientific,
Sigma-Aldrich, New England Biolabs {(NEB), Takara Bip USA, Inc., and the like, as well as
repasitories such as .¢., Addgene, Inc., American Type Culture Callection (ATCC), and the like.

Example 1. Generation of antibodies that bind specifically to. cells expressing ABCCT
#Materials and Methods

Antibody Generation

WWild type (WT) human and oynolomgus ABCCA, full fength and truncataed versions, were
used o immunize mice or rats. Spleen and lymph node cells from the vaccinated animals were
fused with SP2/0 myeloma celis (hybridoma techniology). Hybridoma supsimatants were screened
for the presence of anti-ABCC1 antibodies by flow cytometry. CORs from selected murine igGs
were doned into mammalian IgG1 backbone expression vectors for full-length 1gG1 antibody
expression and production in HEK 293 host cells via transfection using standard protocols and as
described below.

Expression Vectors

For the generation of the antibody expression vegtors, the variabie regions of heavy and
fight chain DNA sequences were subclonad in frame with either the human 1gG1 constamt beavy
chain or the human IgG1 kappa constant light chain pre-inserted into the respective generic
recipient expression vectors optitmized for expression in mammalian cell lines. The genes 1o be
expressed were cloned infe the pCl-neo Mammalian Expression Vector {(Promega) that uses the
full-length human cylomegalovirus (CMV) immediate- early promoter for high level gene
expression. The lwo antibody chains were cloned into two different vectors.

The N-tevminal signal segquences from mouse 1gG heavy chain and kappa light chain were
used for the secrelad expression of the heavy and light chain, respectively. The signal peplide
was cleaved during expression, leaving intact N-terminus. In the Fal constructs, the C-lerminus
of the CH1 1gG1 constant region was fused with a 6x His tag for purification.
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Production of mAb
Antibody constructs ware expressed using polymer-based co-transfection of Expi2s3 cells
{A14827, ThermoFisher) cells growing in suspension with the mammalian expression vectons
following the manufacturer's recommendations.

About six days after transfection the celis were harvested by centrifugation. In detaill, 1 ug
of total encoding DNA per 1mi of transfected culture was diluted into of Opti-MEM® medium (Life
Techrologies), and incubated with Expifectamine reagent {Life Technologies) in the same
medium for 20 min. The mixiure was then added info the Expi223® cells growing in suspension
i Expi293® Expression medium {Life Technologies) at 2.5 million cells/mi at 37° © with and
overlay of 8% of CO2 in alr. After € days, the medium containing the antibody construct was

harvested by centrifugation.

Purification of mAbs

To purify antibody formats cotaining the human Fo, 10 yl of MabSslect™ SuRe™ (GE
Healthcare) per 1 mi of supernatant were added to the harvested medium and kept stirring st 4°C
pvernight. The next day, the protein A resin was applied in 3 24 well filter plate using a vacuum
manifold unit (Pall Lifesciences, USAL The resin was washed with PRE and the antibody eluted
in 50 mM phosphate pH 3 and neulralized with 10x PBS pH 13

Analylical test for mAbs (GXIl redured and non-reduced)

Purity and monomer content of the final protein preparation was delermined by high-
throughput analysis on the Caliper's LabChip GXI using Protein Express LabChip Kit (Perkin -
Elmer) as describad by the manufacturer. The chip was automatically primed on the instrument
with polymer solution containing 0.2% SDS3 and fluorescent staining dve. The destiain channels
ware filled with polymer solution free of SDS and dye. Briefly, proteins in reducing and not
reducing conditions were prepared by miking a small volume (2-5 pl) of sample with the caliper
sample buffer with or without DRYT. The samples were denatured at 75°C for 5 minutes,
centrifuged at 2000g for 3 minutes, and then run. Electropherograms were genersted by LabChip
GXIt Touch software (Perkin Eimer}.
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Analytical test for mAbs (HPLG)

Purity and monomer content of the final profein preparation was determined by high-
throughput analysis on HPLC. Bize exglusion chromatography {SEC) was performed using an
Advancebio SEC 300A 4.8x300mm, 2.7 um {p/n PLISBE-8301) (Agilent Technologies) on an
kifinity 1260 Agilent HPLC system. Injections were made undear isocratic elution conditions using
& mobile phase of PBS, 400 mM sodium chioride, pH 7.4, and detected with absorbance at 280
nm. Quantification is based on the relative area of detected peaks.

A subject antibody can be substantially pure, 8.q., at least about 80% {o 88% pure, atleast
aboul 85% to 80% pure, at least about 90% to 85% pure, or 98% (o 39%, or migre, pure, e.g., free
from cotaminants such as cell debris, macromolecules other than a subject antibody, etc.

Monoclonai antibody titration binding to KPC1

Binding titration of recombinant antibodias to KPC1 fransfeciants was performed by serial
dilttion of antibodies front about 666 n. Diluted antibody in flow cytometry buffer was incubated
with cells on ice for 30 min. After 2 washes with flow cytometry buffer, bound antibody was
detected with PE-abeled F{ab': fragment goat anti-human 1gG (Jackson mmunoResearch)
diluted 1:200 in flow cytomatry buffer and incubated with cells for 20 min on ice. After 2 washes
with flow cytomelry buffer fluorescence was measured on an Attune NXT flow cdometer. Data
were analyzed with GraphPad Prism 8.0 software 1o determine EC50's.

Cell Binding Assays.

Antibody binding to cells was evaluated by flow cytometry. 2037 cells stably transfecied
o express human or cvnomolgus ABCC1 were washed ance in flow eytametry butfer (PBES + 2%
FBS + 0.02% sodium azide), resuspended at 2 x 106 cells/mb in flow cytometry buffer, and
gdispensed into 98-well microtiter plates at 0.1 mlswell. Racombinant antibodies were added to
cells at 5 ug/ml for inifial binding confirmation, or serially diluted from 100 ug/ml in flow oytomelry
buffer. Affer incubating cells on ice for 30 min, cells were washed twice with flow cviometry buffer.
Bound antibody was detected with PE-labeled F{ab'): fragment goat anti-human igG (Jackson
ImmuncResearch) and evaluated on an Altune NxT flow cytometer. EC50 is calculated to be the
concentration of antibody that gives half maximal response.

ABCCT Efffux Assay.
HEK 2037 cells expressing human ABCC1 were washed several times and aliquoted into

g6-well plates as 50 pl aliquotsiwell at a cell density of 1 x 10° calls per mi in phenol red-free
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DMEM. Cellis were mixed with 50 i antibodies and incubated for 1.5 0 at 37 *C. The cells were
then washed fwice and finally resuspended in 200 mi PBS. Calcein AM flugrescence was
measured by flow cytometry.

Cytoloxiciy Assay

Tha effect of anti-ABCC1T antibodies on vincristine oytotoxicity was evaluated on 2837 cells
stably fransfected o exprass ABTCGT. Cells were plated in 0.05 mib of Assay Meadia (DMEM +18%
FB3) at 5000 celisfwell in white, flat botlom 96-well tissue culture plates. Vincristine was prepared
at 2X final assay concentration by seral ditufion from 200 uM in assay media containing test
antibodias or confrot antibodies at 100 ug/mb (2X final concenfration). An eguivalent volume
{0.05 mL) of the vigristine/antibody mixtire was added to the 2837 _ABCC1 cells in 86-weli plates.
The plates were then incubated at 37° C, in 5% CO,. After about 72-86 hr plates were equilibrated
to room temperature and cell viability assessed using Promega® Cell Titer-Glo® Luminescent Celt
Viability Assay according to the manufacturer's recommended proftocol. Luminescence was
measured on a Molecular Devices® FlexSiation® 3 Multi-Mode Microplate Regder and data
analyzed using GraphPad Prism 8.0 software. Half maximal inhibitory concentration (1C50) is the
concentration of drug (vuncristine or ather chemptherapy oytotoxic agent) whare the response
{celt growth) is reduced by 50%.

CT28 syngeneic xenograft mouse modef.

Syngeneic models are allografts immortalized from mouse cancer cell lines, which are
then grafted back info the same inbrad immunoccompetent mouss strain. CT28 s an Neaifroso-N-
methylurethane~(NNMU) induced undifferentiated fibroblastic colon carcinoma cell line
established from BALB/C mice with aggressive colon carcinoma. €26 cells were purchased from
ATCC® {CRL-2838™} and maintained in RPMI-1640 medium supplemented with 10% FBS and
1% penicillin, 1% streptomyein at 37°C, 5%C0». Cell ines used were authentic and confirmed to
be mycoplasma negative. The cealls are adherent with a fwoblast morphotogy and will form
tmors and metastases post implantation inlo syngeneic BALB/C mice or immunocompromised
mice.

1 X 10° cells diluted inPBS:Matnigel {1:1) were subculaneously implanted using a 27G
nsulin syringe into anesthelized 5-8-week old female Balb/c mice under aseplic conditions. All
animal maintenance, handling, surveilfance, and animal procedures were performed in
accordance with an approvat from the APLAC protocol.
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Once tumaors reached 100-150 mm®, mice were randomized into & groups of five mice
gach:
Control isotype 3 mg/ikg,
Contral isotype 3 mg/kg + Doxorubicin 2 mgikg
KNJY C1-831 3 mgikg
KNJY C1-831 3 mg/kg + Doxorubicin
KNJY C1-787A 3 mgikg
KNJY C1-787A 3 mgrkg + Doxorubicin 2 mgikg.
Doxorubicin is soluble in water, All test articles were dosed intraperiioneally twice a weaek

o wop N

for two consecutive weeks. Antibodies were dosed 4hr prior to Doxorubicin,

Tumors were measured three times a week using a calibrated Vemier Calipar and fumor
volume calculated as per the formula % *LS*S, whaere L is the long axis and 5 is the short axis of
the fumor, Body weights were recorded before trealment started and were confinuously monitored
throughout the study. Animals were euthanized when turning moribund according o the above-
mentioned predeifined criteria rapid weight loss, loss of ability 1o ambulate, labored respiration, or
mability to drink or feed {o avoid animal suffering.

Resulls
Talde 3 lists the following characteristics of the ant-ABCC1 antibodies: hinding to 2837
cells stably transfected {0 express human ABCC1 measured by FACS and binding fo 2937 cells
stably transfecied to axpress cynomaolgus ABCGCT measured by FACS.

Antibody Binding | Cynomaolgus
by ABCC1
FACS hinding
£1.309 * +
C1.310 * +
C1.488 * +
£1.505 + +-
€1.773 + *
C1.773a + +
C1.777a + +
C1.7780 & +
C1.784a 4 "
C1.786s + +
C17873 + +
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FIG. 1 depicts the resulls of titration binding of ten anti-ABCC1 monocional antibodies o
the doxorubicin-resistant lung carcinoma cell ling HE2AR (ATCCH® CRL-11351™) that
endogenously expresses ABCC1T in the flow cytometry (FACS) assay described above. All
antibodies fested show significant (>10-folds of background fluorescence mean infensity (FMI)
binding to the HBRBAR cells.

FIGS. 2A-2B depict the results of titration bingding of the indicated anti-ABCC 1 monochonag
antibodies to human and cynomolgus ABCL1-overexpressing rat C8 glioma celt linesinthe FACS
assay described above. All antibodies tested show significant hinding to both C6 cells
overexpressing human ABCCH and C6 cells overexpressing cynomolgus ABCCH.

FH3S. 3A-3C, 4, 5A-5B, and 8A-6B show the resulis of titration binding of further anti-
ABCCT monocional antibodies to human and cynomaolgus ABCO 1-overaxprassing rat €8 glioma
cell fines in the FACGS assay described above. “2° Ab only” refers 1o a not primary antibody used
as negative control.  All anti-ABCCT antibodies tesied show significant binding, relative o
negative conbral, o both C6 cells averexpressing human ABCCY and C8 cells overaxpressing
cynamolgus ABCCH1.

FIGS. 7A-7B show the results of ABCCH effiux assay performed using HEKZE3T cells
gxpressing human ABCGGT, All anti-ABCT 1 antibodies tested significanty inhibit the efffux function
of the ARCC1 fransporter,

FIGS. BA-8C present titration binding and efflux assay characterization of humanized anti-
ABCCT monocional antibodies, Humanized anti-ABCC1T antibodies C1.831 hutll, C1.861 hutt,
C1.801.hu2t, and C1.844.hu21 bind both human and cynomolus ABCCGT in the titration binding
assay and significantly inhibit the efflux function of the ABCC1 transporter in the efffux assay.

FIGS. 8A-9C show the binding of humanized variants of the anti-ABCC1 monocional
antibodies ©1.831, G1.861 and £1.844 to human and cynomolgus ABCC1 overexpressing rat C8
ghoma cell lines. All humanized antibodies retain the ability to bind both human and cynomolgus
ABCCH1.

FIGS., 10A-108 show the binding of humanized ant-ABCCH antibodies C1.861.12,
C1.851.14 and C1.851.15 to human and gynomolgus ABCCY overexprassing rat C8 glioma call
tines. Alf three antibodies retain the ability to bind both human and cynomeolgus ABCCH.

FIGS. 11A-110 present the binding of four humanized ABCC1/KTS hispecific antihodies
to human and cynomolgus C6 cell linss, overexpressing ABCC1 and KT8, respectively. The
schematic bispecific antibody structure is also shown, KT8 stands for atezolizumab, an anti-PD-
L1 monocional antibody. The bispecific antibodies include the heavy and light chaing from the
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indicated ABCGC1 antibodies and a scFv region formed from the KT9 antibody.  All bispecific
antibodies tested bind both C8 cells overexpressing ABCC1 and C86 cells overexpressing KT9.

FIGS. 12A-120 present the binding of four humanized C1KTY bispecific antibodies to
2937 cells expressing human ABCU1T and 2937 cells sxpressing human or cynomolgus KT1,
respectively. KT1 stands for trastuzuniab, an antt-ErbB2 {ant-HERZ) monodionat antibody. The
hispecific antibodies include the heavy and light chains from the indicated anti-ABCC 1 antibodies
and a scFv region formed from the KT1 antibody. The bispecific antibodies {ested bind both 2837
cells expressing human KT1 and 283T expressing cynomolgus KT1, and retain the ability to bind
2H3T cells expressing human ABCCGH.

FIGS. 13A-138, 14A-14B, and 15 show the effect of the tested anti-ABCC1 monodionat
antibodies on vincristine cylofoxicily in the 2937 cytotoxicity assay. The tested anti-ARCCH
antibodies increase the cyteloxicly of vincristing in this assay. MK5ET1 s a commercially avaiiable
small molecule inhibitor of ABCC1-mediated transpori.

FIG. 16 shows that the three antitABCC1 monocional antibodies tested inhibit tumor
growth in vivo in the HE0AR cylotoxicity assay. The assay evaluates the effect of the lested
antibodies on vincristing cyiotoxicity on the HEQAR cell line, which is an Adriamycin-selected, Ct-
positive variant of the human small cell lung cancer cell iing, NCI-HO9.

FIG. 17 shows that anli-ABCCT monoclonal antibodies C1-831 and C1-737A inhibit tumor
growth in viva in the €726 syngeneic mouse tumor model,

Although the foregoing invention has been described in some detail by way of #lustration
and example for purposes of clarity of understanding, # is readily apparent {o those of ordinary
skill in the art in ight of the teachings of this invention that cerlain changes and modifications may
be made theretp without departing from the spirit or scope of the appended daims.

Apcordingly, the preceding merely Hlustrates the principles of the invention. it will be
appreciated that those skilled in the art will be able o devise various arrangements which,
although not explicitly described or showrs herein, embaody the principles of the invention and are
included within its spirit and scope. Furthermore, all examples and conditional language recited
herein are principally intended o aid the reader in understanding the principles of the invention
and the concepts contributed by the inventors 10 furthering the ait, and are to be construed as
being withou! limitation to such specifically recited examples and conditions. Moreover, all
stalements herein reciling principles, aspects, and embodiments of the invention as well as
specific examples thereof, are intended 1o encompass both structural and functional eguivalents
thereof. Additionally, it is injended that such equivalents include both currently known equivalents
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and equivalents developed in the future, L.e., any elements developed that perform the same
function, regardiess of structure. Moreover, nothing disclosed herein is intended to be dedicated
o the public regardless of whather such disclosure is explicitly recited in the claims.

The scope of the present invention, therefore, is notintendad o be imited {o the exemplary
embodiments shown and described hersin, Rather, the scope and spirlt of present invention is
embodied by the appended claims. in the claims, 358 U.S.C. §112{) or 35 US.C. §112(6}) is
expressly defined as being invoked for a limitation in the claim only when the exact phrase "means
for” or the exact phrase “step for® is recited at the beginning of such limitation in the claim; if such
exact phrase is not used in a limitation in the daim, then 35 USC. § 112 (MHor 38 US.C. §112(8)
is not invoked.
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CLAIMS
WHAT 1S CLARMED 18

1. An antibody that specifically binds to ATP Binding Gassetfte Subfamily C
Member 1 (ABCCTY on surface of a mammalian cell, wherein the antibody compstes for
binding to ABCCY with an antibody comprising:

heavy chain complementarity determining regions 1-3 (HCDRs 1-3) and light chain
CORs 1-3 {LCDRs 1-3) of a pair of variahle heavy chain {(VH) region and variable fight chain
(VL) region of an antibody listed in Table 2.

2 The antibody according to claim 1, wherein the antibody comprises HCDRs 1~
3 of the VH region of the antibody listed in Table 2.

3. The antibody according o claim 2, wherein the antibody comprises LCDRs 1-
3 of the VL region of the antibody listed in Table 2.

4. The antibody of claim 1, antibody comptising:

heavy chain complementarity determining regions {HCDRs} and light chain CDRs
(LCDRs) of a pair of variable heavy chain (VH) region and variable light chain (VL) region of
an antibody listed in Table 2.

5. An antibody molecule thal specifically binds o ATP Binding Cassetie
Subfamily C Member 1 (ABCC 1) on surface of a mammalian celf,

8. The antibody molecule according to olaim 8, wherein the antibody comprises:

{8} a variable heavy chain {VH} region comprising heavy chain complementarity
determining regions 1-3 (HCDRs 1-3} of a VH region of an antibody listed in Table
2

{} & variable light chain (VL) region comprising light chain CORs 1-3 (LCDRs 1-8) of
a Vi region of an antibody listed in Table 2;

{c} a VH region comprising HCDRs 1-3 of a VH region of an antibody listed in Table
2 and a VL region comprising LOCDRs 1-3 of a VL region of an antibody listed in
Table 2; or
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) a VH region comprising HCDRs 1-3 of a VH region of an antibady listed in Table
2 and a VL region comprising LCDRs 1-3 of a VL region of the antibody.

7. The antibody motecule according o claim &, wherein the antibody comprises
HCDORs 1-3 and LCDRs 1-3 of a pair of VH region and Vi region of an antibody listed in Tabde
2.

8. The antibody according to claim 8, wherein the antibody comprises the HCDRs
1-3 of the VH region of a first antibody Hsted in Table 2.

g. The antibody molecule according fo claim 8, wherein the antibody comprises
the LODRS 1-3 of the VL region of a second antibody in Table 2.

10, The antibody molecule according o claim 8, wherein the antibody molecude
conmytises the variable light (VL) chain and/or the variable heavy (VH) chain of an antibody
listed in Table 2.

11, The antibody molecule according {o claim &, wherein the antibody comprises:
i. & variable heavy chain (VH) region comprising heavy chaln complementarity
determining regions 1-3 {(HCDRs 1-3) of the VH region of the C1.831 hud1l
antihody, the G1.831.hut1 antibody, the C1.844.hu21 antibody, the
C1.851.huts antibody, the C1.851 hul2 antibody, or the C1.861.hutt
antibody hsted in Table 2;

. avariable light chain (VL) region comprising light chain CDRs -3 {(LCDORs 1~
33 of the VL region of the C1.831.hud1 antibody, the C1.831.hut1 antihady,
the C1.844 hu21 antbody, the C1.851.hui1d antibody, the G185t hui2
antibody, or the C1.8681.hut1 antibody listed in Table 2;

B, a VH region comprising HCDRs 1-3 of the VH region of the C1.831.hudt
antibody, the €1.831hutt antibody, the C1.844.hu21 antibody, the
C1.881 huts antibody, the C1.851.hui2 antibody, or the C1.861.hutl
antthody listed in Table 2 and a VL region comprising LCDRs 1-3 of 8 VL region
of the C1.831.hudt antibody, the C1.8531.hutt antibody, the C1.844.hu21
antibody, the C1.851.hu1s antibody, the C1.851.hutZ antibody, or the
C1.861.hu1t antibody listed in Table 2;
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a VH region comprising HCDRs 1-3 and a VL region comprising LCDRs 1-3 of
the VH region and the VL region, respectively, of the C1.831.hud1 antibody,
the C1.831.huttl antibody, the C1.844.hu2t anlibody, the C1.851.huilk
antibody, the C1.851.hu12 antibody, or the C1.861.hultl antibody listed in
Table 2; 0or

the VH region and the VL region of the C1.831.hud 1 antibody, the C1.831.hut1
antibody, the C1.844.hu21 antibody, the C1.851.huils antibody, the
C1.851 . hul2 antibody, or the C1.861.hut1 antibody listed in Table 2.

The antibody molecule according 1o olaim §, wherein the antibody comprises:
a VH region comprising HCDRs 1-3 of the VH region of the C1.8308B.hutt
antibody, the C1.851huit antibody, the C1.85t1hut3 anlibody, the
C1.787ahutt antibody, the C1.844 hu11 antibody, the C1.8681.hu21 antibody,
the ©1.861.hud1 antibody, the C1.881.hug1 antibody, or the C1.851.hutd
antibody listed in Table 2;

a VL region comprising LCDRs 1-3 of the VL region of the ©1.8308B.hut1
antibody, the C1.851huttl antibody, the C1851huid antibody, the
C1.787a.hutt antibody, the C1.844 hut1 antbody, the C1.861 . hu21 antibody,
the ©1.861.hudt antibody, the C1.881.hud1 antibody, or the &1.851 hutd
antibody listed in Table 2;

a VH region comprising HCDRs 1-3 of the VH region of the ©1.830B.hutt
antibody, the C1.85thuttl antibody, the C1.851hutd aniibody, the
1.787ahutt antibody, the C1.844 . hut11 antibody, the C1.861 huz1 antibady,
the ©1.861.hudl antibody, the C1.881.hud1 antibody, or the T1.851 hutd
antibody listed in Table 2 and a VL region comprising LCDRs 1-3 of a VL region
of the C1.830B.hutt antibody, the C1.851.hut1 antibody, the C1.881.huaid
antibody., the C1.787ahutt aniibody, the C1.844hut1 antibody, the
C1.881.hu2 1 antibody, the C1.861.hud1 antibody, the £1.861.hu61 antibady,
or the €1.851.hut4 antibody listed in Table 2;

a8 VH region comprising HCDRs 1-3 and a VL region comprising LCDRs 1-3 of
the VH region and the VL region, respectively, of the C1.830B.hutt antibody,
the £1.851.hut! anlibody, the G1.851.hu18 antibody, the C1.787ahuti
antibody, the C1.844hultl antibody, the C1.861.hu21 antibody, the
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C1.8681.hudt antibody, the C1.861.hug1 antibody, or the {1.851.hutlsd
antibody listed in Table 2; or

the VH region and the V0L region of the C1.AE3GB.hutt aniibody, the
C1.851.hutt antibody, the C1.851.hu13 antibody, the C1.787a.hut1 antibody,
the C1.844.hutt antibody, the C1.8681.hu2t antibody, the C1.861.hudd
antibody, the ©1.861.hu61 antibody, or the C1.851.hul4 antibody listed in
Table 2.

The antibody molecule according to claim 8, wherein the antibody comprises:
a VH region comprising HCDRs 1-3 of the VH region of the §1.773 antibady,
the C1.773a antibody, the C1.777a antibody, the G1.784a antibody, the
(C1.788a antibody, the C1.787a antibody, the C1.827 antibody, the C1.8308
antibody, the C1.831 antibody, the C1.835 antibody, the ©1.841 antibody, the
C1.844 antibody, the €1.845 antibody, the ©1.847 antibody, the {1.851
antibody, the C1.855 antibody, the C1.881 antibody, the C1.863 antibody, the
C1.876 antibody, the C1.877 antibody, or the $1.8784 antibody lisiad in Table
2

& VL region comprising LCDRs 1-3 of the VL region of the ©1.773 antiboady,
the C1.773a antibody, the C1.777a antibody, the C1.784a antibody, the
(1.786a antibody, the C1.787a antibody, the C1.827 antibody, the C1.8308
antibody, the ©1.831 antibody, the C1.835 antibody, the C1.841 antibody, the
C1.844 antibody, the T1.845 antibody, the C1.847 antibody, the C1.851
antibody, the G1.855% antibody, the C1.881 antibody, the C1.863 antibody, the
C1.878 antibody, the $1.877 antibody, or the C1.872A antibody listed in Table
2;

a VH region comprising HCDRs 1-3 of the VH region of the C1.773 antibody,
the C1.773a antibody, the C1.777a antibody, the C1.784a antibody, the
C1.788a antibody, the C1.787a antibody, the C1.827 antibody, the C1.8308B
antibody, the ©1.831 antibody, the C1.838 antibody, the C1.841 antibody, the
C1.844 antibody, the C1.845 antibody, the C1.847 antibody, the C1.851
antibody, the C1.855 antibody, the C1.861 antibody, the C1.863 antibody, the
C1.878 antibody, the C1.877 antibody, or the C1.879A antibody listed in Table
2 and & VL region comprising LCDRs 1-3 of a VL region of the C1.773 antibody,
the C1.773a antibody, the C1.777a antibody, the C1.784a antibody, the
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C1.786a antibody, the C1.787a antibody, the C1.827 antibody, the C1.830B
antibody, the C1.831 antibody, the C1.835 antibody, the C1.841 antibody, the
{1.844 antibady, the C1.845 antibody, the C1.847 antibody, the C1.889
antibody, the C1.855 antibody, the C1.881 antibady, the C1.8683 antibody, the
1.876 antibody, the C1.877 antibady, or the C1.878A antibody listed i Talde
25

a8 VH region comprising HCDRs 1-3 and a Vi region comprising LCDRs 1-3 of
the VH region and the VL region, respectively, of the C1.773 antibody. the 773a
antibody. the 7773 antibody, the 784a antibody, the 788a antibody, the 7873
antibody, the C1.827 antibody, the C1.830B antibody, the C1.831 antibady, the
C1.835 antibody, the C1.841 antibody, the C1.844 antibody, the C1.848
antibody, the C1.847 antibody, the C1.851 antibody, the C1.858 antibody, the
C1.881 antibody, the C1.883 antibody, the C1.878 antibody, the C1.877
antibody, orthe C1.878A antiboady listed in Table 2; or

the VH region and the VL region of the C1.773 antibody, the 773a antibody,
the 777a antibody, the 784a anifibody, the 786a antibody, the 787a antibody,
the C1.827 antibody, the C1.8308 antibody, the C1.831 antibody, the C1.835
antibody, the C1.841 antibody, the C1.844 antibody, the ©1.845 antibody. the
C1.847 antibody, the ©1.851 antibody, the C1.8558 antibody, the {1,861
antibody, the ©1.863 antibody, the ©1.878 antibody, the C1.877 antibody, or
the C1.879A antibody listed in Table 2.

The antibody molecule acoording fo any one of claims 11-13, wherein the

antibody comprises a human 1gG Fe region.

15.

The anthody molecule according 10 any one of claims 11-13, wherein the

antibody comprises a human igG1 Fe region.

18

The antibody molecule according fo any one of claims 1113, wherein the

antibody comprises a human IgG1 constant heavy and constant light chain regions.

17.

The antibedy molecule according o any of the preceding claims, wherein the

antibody, when bound to a cel expressing ABCCH, inhibits effiux by the ABCCH.
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18. The antibody molecule according to any of the preceding claims, wherein the

antihody comprises a humanized ight chain.

18. The antibody molecule according to any one of the preceding claims, wherein
the antibody compriges a humanized heavy chain,

20. The antibody molecule according to any one of the preceding claims, wherein
the antibody is selected from the group consisting of a bispecific antibody, an ig monomer, a
Fab fragment, a F{ab',: fragment, a Fd fragment, a scFv, a scAb, a dAb, and a Fv.

21, The antibody molecule according to any one of the preceding claims, wherein
the antibody i3 a bispecific antibody comprising a VH region and 8 VL region as sef forth in
any ong of claims 1-20, and further comprises a second YH region comprising HCDRs1-3 of
an antibody that binds o a tumar associated antigen {TAA)

22.  The antibody molecule according to claim 21, wherein the antibody comprises
a second VL region and wherein the second VH region and the second VL region bind to the
TAA.

23. The antibody molecule according fo claim 22, wherein the second VH region
and the second VL region are present in a single polypeplide.

24, The antibody molecule according {0 ¢laim 22, wherein the second VH region
and the second VL region are present in a scFv.

25,  The antibody molecule according to claim 21, wherein the antibody comprises
a common light chain, wherein the common light chain comprises the VL region as set forth

in any one of claims 1-240.

28. The antibody molecule according o any one of claims 21-25, wherein the TAA
is PD-L1.

27. The antibody molecule according to clalm 28, wherein the antibody that binds
to PD-L1 is atezolizumab.
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28, The antibody molecule according to claim 27, wherein the bispecific antibody
comprises: a VH region comprising HCDRs 1-3 and a VL region comprising LCDRe1-3 of the
VH region and VL region, respectively, of the C1.844 antibody or the (1.851 antibody listed
in Table 2 and a scFv comprising HCDRs1-3 and LCDRs1-3 of atezolizumab.

29. The antibody molecule sccording to claim 27, wherein the bispecific antibody
comyrises: @ VH region and g V6L region of the C1.844hu21 antibody or the C1.851hui2
antibody listed in Table 2 and a scFv comprising HCDRs1-3 and LECDRs1-3 of atezolizumab.

30. The antibody molecule according to any one of claims 21-28, whersin the TAA
ErbB2 (HERZ).

31. The antibody molecule according to olaim 30, wherein the antibody that binds
to ErbB2 is trastuzumab.

32. The antibody molecule according to claim 31, wherein the bispecific antibody
comprises: & VH region comprising HCDRs1-3 and a VL region comprising LCDRs1-3 of the
VH region and VLU region, respectively, of the ©1.844 antibody, the C1.831 antihody, or the
C1.851 antibody listed in Table 2 and a scFv comprising HCDRs1-3 and LCDRs1-3 of
tragtuzumab.

33. The antibody moleculs according lo claim 31, wherein the bispecific antibody
comprises. a VH region and a VL region of the C1.844hul1 antibody, the C1.837Thutt
antibody, or the C1.851hu12 antibody listed in Table 2 and a scFv comprising HCDRs1-3 and
LCORs1-3 of frastuzumab.

34, The antibody molecule according o any one of claims 1-33, whereln the
antibody comprises a VL region and a VH region that are present in separate polypeptides.

35, The antibody molecule according fo any one of claims 133, wherein the
aniibody comprises a VL region and a VH region that are present in g single polypeptide.
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386, The antibody molecule according to any one of claims 1-38 for use in a method
of {freating cancer in a subject, the method comprising administering the antibody to the
suthject,

37.  The antibody molecule for use according to claim 36, wherein the method
comprising administering the antibody in combination with at lsast one additional aclive agent
wherein the at least one additional active agent comprises a chemoptherapeutic agent, an
inhibitor of a mullidrug resistance transporter, an immunotherapy agent, or a combination
thereof.

a8, The antibody motecule for use according to claim 37, whersin the at least one
additional active agent is a chemotherapeutic agent, oplionally wherein the chemotherapeutic
agent is a faxal, a vinca alkaloid, an anthracycline, Etoposide, Miloxantrone, or Metholrexate.

38,  The antibody molecule for use according {o claim 36-38, wherein the subject
heing treated has a cancer which has been delermined 0 be resistant o freatment with the
chemotherapeutic agent.

44, A pharmaceutical composition comprising:
the antibody of any one of the preceding claims; and
a pharmaceutically acceplable excipient.

41. The pharmaceutical compuosition according o claim 40, further comprising an
additional active agent.

42, The pharmacsutical composition according to claim 41, wherein the additional
active agent is chemothsrapeutic agent.

43. The pharmaceutical composition according to claim 41, wherein the additional
active agent comprises an inhibitor of a multidrug resistance transporter.

44, The pharmaceutical composition according o ¢laim 41, wherein the additional
active agernt comprises an nnunotherapy agent,
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45, One of morg nuclelc acids comprising ong or more sequences encoding the

antihody molecule according to any of claims 1 {o 38,

48, One or more recambinant expression veclors comprising the one or mare
nicleic acids according ta claim 45,

47. A host cell genetically modified with the recombinant one or more recombinant
expression vectors according {o claim 48.

48. An immune effector cell comprising a chimeric antigen receptor {CAR)
comprising an ABCCHY binding domain, a transmembrane domain, and an infraceiiular
signaling domain, and wherein the ABCC1 binding domain comprises heavy chain
complementarily determining regions 1-3 (HCDRs1-3} of a variable heavy chain {(VR) region
af an antibody listed in Table 2 andfor light chain CORs 1-3 {(LCDRs 1-3) of a variable light
chain (VL) region of ar antibody listed in Table 2.

48. A method of assaving expression of ABCCT on cell swrface of a celt, the
method comprising contacting the cell with the antibody according {o any of claims 1 {o 35,

50. The method of claim 49, wherein the antibody is detsclably labeled.

51. A method of inhibiting efflux activity of ABCC1 expressed by a live cell, the
method comprising contacting the cell with the antibody according o any of claims 1 {0 35

52. The method of olaim 51, further comprising contacting the cell with an inhibitor
of ABCCY mediated effiux.

83. The method according (o claim 51 or 82, further comprising contacting the cells
with a chemotherapy agent

84, The methad according (o any one of claims 51 to 53 whersin the cell is a cancer
cell.

55 The method according o claim 54, wherein the cancer cell is a multidrug
registant cancer cell.
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mADbs binding to the human and Cyno C1 overexpression cell line
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FIG. 2B
500000 — C1-Ab Titration: C6-¢cC1
-8 C1.773
-8 C1.773A
~&~ CLTTTA
400000 - - 17788
~$- C1.781A
-~ C1.784A
- C1.786A
200000 - ~&- C1.787A
—§- C1.7798
Q -
~1
Cone {(nM, Log)
800000~ C1-Ab Titration: C6-cC1 |
~&— KNJY 786A
@ -8~ KNJY_787A
e —&— higGi-kappa
400000 ~ & ~¥- KNJY C1 505
-5 KNJY_C1_309
200000 ~
0

Cone {(nM, Log)

(17 (1505 hy
CLITICUITAA \CUTTTA TG TISR G TRIA 1 BAA L CI TR0 | CL TRTA I CATTAR L 41 1 78BA | 7878 1 G105 1 G108
CBAC1
Kllod) 1 65 | 330 | 442 | 6668 | 158 12y 124 | 172 ) B3 W8 138 | M3 M2 13y
080!




M

WO 2022/051390 PCT/US2021/048701

4/34

FIG. 3A

mADbs binding to the human and Cyno C1 overexpression cell line
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FIG. 3B
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FIG. 3C
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FIG. 5A

mAbs binding to the human and Cyno C1 overexpression cell line
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FIG. 6A

mAbs binding to the human and Cyno C1 overexpression cell line
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FIG. 8A

Characterization of humanized C1 mAbs
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FIG. 10A
Humanized C1.851 mAbs binding the human and Cyno C1 overexpression cell line
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FiG. 10B

Data 3: Cé-naive
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FIG. 11A

C1/KTY Bispecific antibodies
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~ Data 3: C1-hKT9
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FIG. 11C
20000 - Data 5b: C1-naive
~C- BADBS KT9scFv VH-
VL-C1.844 hu2t
15000 - I3 BAOB4 KTOscFv. VH-
YL-C1.851.hut2
% 10000 ~ - BADGS KT9sckv . ViL-
YH-C1.844 . hu21
-5 BAQGE KT9scFv VH-
5000 VL-C1.851 hut2
] SRR A S g S @ s s ® N
8.1 1 10 100 1000 10000
Cone (nM)
BADB3 KT9scFv VM- | BADG4 KTOscFv.VH- | BAGSS KT9scFv Vi~ |BADGS KTOscFy WH-
VL-C1.844 hu2t VI-C1.851 hui2 YH-C1.844 hu2t VL-C1.851 hutd
hC1Kd(nM) 1485 148.5 118.9 152.9
cClKd(nh) 12030 2030 2105 181.2
hKTS Kd (nh) 12030 2030 2105 181.2
cKTO Kd (nM) 12030 2030 2105 181.2




MFI

M

WO 2022/051390

300000 -

200000 -

100000 ~

25/34

FIG. 12A

C1/KT1 Bispecific Antibodies

Data 1: 2937-hKT1
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FIG. 120
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FIG. 13A

Cytotoxicity Assay

2937-C1 Chemotox Assay
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FIG. 138

Treatment IC50 (uM) [1IC50 (nM) | % 1gG % Vin
Vin 0.0003835 (.384 218.1 99.9
Vin+MKS71 0.0000467 0.047 26.7 12.2
VinthlgG 00001751 | G175 | 10031 | 456
Vin+C1-505 0.0000305 0.031 17.4 7.9
Vin+ C1-787a 0.0001018 0.102 58.2 26.5
Vin+C1-845 0.0001630 0.163 893.1 42.4
Vin+C1-847 $0.0001845 .185 105.4 48.0
Vin+ C1-851 (.0000007 4.001 0.4 0.2
Vin+C1-841 0.0000001 (0.000 0.04 0.02
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FIG. 14A
Cylotoxicity Assay
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FIG. 14B
2937-C1 Chemotox Assay
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283T-C1 Chemotox Assay
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FiG. 16
C1 Monocionals Inhibit Tumor Growth in vivo
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FIG. 17

C1 Monocionals Inhibit Tumor Growth in vivo

CT28-human ABCC cells
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85

Tyr

Met

Asp Ser Trp Ile His

1

<210>
<211>
<212>

26
123
PRT

5

Glu

Cys

Arg

Gly

Ser

70

Gln

Tyr

Val

Ser

Thr

Gln

Gly

55

Arg

Thr

Gly

Thr

Gly

Val

Pro

40

Ser

His

Glu

Tyr

Val
120

Pro

Ser

25

Pro

Ile

Thr

Asp

Asn

105

Ser

Gly

10

Gly

Tyr

Ser

Thr

90

Trp

Ser

Leu

Phe

Lys

Tyr

Lys

75

Ala

Gly

Val

Ser

Gly

Asn

60

Ser

Met

Tyr

Gln

Leu

Leu

45

Ser

Gln

Tyr

Phe

Pro

Thr

30

Glu

Ala

Val

Phe

Asp
110

Ser

15

Asn

Trp

Phe

Leu

Cys

95

Tyr

Gln

Asn

Ile

Lys

Leu

80

Thr

Trp



Artificial sequence

humanized sequence

Leu

Leu

20

Trp

Trp

Thr

Ser

His
100

Gln

Thr

Val

Thr

Ile

Val

85

Thr

Thr

Glu

Cys

Arg

Gly

Ser

70

Thr

Met

Leu

Ser

Ala

Gln

Gly

55

Arg

Ala

Gly

Val

Artificial sequence

humanized sequence

<213>

<220>

<223>

<400> 26

Glu Vval Gln

1

Thr Leu Ser

Asn Val His
35

Gly Ile Ile

50

Ser Arg Leu

65

Lys Leu Ser

Arg Glu Arg

Trp Gly Gln
115

<210> 27

<211> 122

<212> PRT

<213>

<220>

<223>

<400> 27

Gly

Val

Pro

40

Tyr

Asp

Ala

Ile

Thr
120

Pro

Tyr

25

Pro

Thr

Thr

Asp

Thr

105

Val

Gly

10

Gly

Asp

Ser

Thr

90

Lys

Ser

Leu

Phe

Lys

Tyr

Lys

75

Ala

Ser

Ser

Val

Ser

Gly

Asn

60

Asn

Val

Trp

Lys

Leu

Leu

45

Ser

Gln

Tyr

Tyr

Pro

Thr

30

Glu

Asp

Val

Tyr

Phe
110

Ser

15

Asn

Trp

Leu

Ser

Cys

95

Asp

Gln

Tyr

Met

Lys

Leu

80

Ala

Tyr

Glu Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

1

5

10

15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Asn Asn



Gly

Ala

Ser

65

Lys

Arg

Gly

Val

Ala

50

Arg

Leu

His

Gln

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

<220>
<223>

<400>

Ser
35

Ile

Leu

Ser

Arg

Gly

115

28
122
PRT

20

Trp

Ser

Thr

Ser

Gly

100

Thr

Ile

Ser

Ile

Val

85

Tyr

Leu

Arg

Gly

Ser

70

Thr

Tyr

Val

Gln

Gly

55

Arg

Ala

Gly

Thr

Artificial sequence

humanized sequence

28

Glu Val Gln

1

Thr Leu Ser

Gly val Ser

35

Ala Ala Ile

50

Ser Arg Leu

Leu

Leu

20

Trp

Ser

Thr

Gln

Thr

Val

Ser

Ile

Glu

Cys

Arg

Gly

Ser

Ser

Thr

Gln

Gly

55

Arg

Pro

40

Asn

Asp

Ala

Tyr

Val
120

Gly

Val

Pro

40

Ser

Asp

25

Pro

Ile

Thr

Asp

Asn

105

Ser

Pro

Ser

25

Pro

Thr

Thr

Gly

Tyr

Ser

Thr

90

Trp

Ser

Gly

10

Gly

Tyr

Ser

Lys

Tyr

Lys

75

Ala

Gly

Leu

Phe

Lys

Tyr

Lys

Gly

Asn

60

Asn

Val

Tyr

Val

Ser

Gly

Asn

60

Asn

Leu

45

Ser

Gln

Tyr

Phe

Lys

Leu

Leu

45

Ser

Gln

30

Glu

Ala

Val

Tyr

Asp
110

Pro

Thr

30

Glu

Ala

Val

Trp Ile

Phe Lys

Ser Leu

80

Cys Ala
95

Tyr Trp

Ser Glu

15

Ser Asn

Trp Ile

Phe Lys

Ser Leu



65

70

Lys Leu Ser Ser Val Thr Ala Ala

85

Arg His Arg Gly Tyr Tyr Trp Ser

100

Gly Gln Gly Thr Leu Val Thr Val

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

<220>
<223>

<400>

115

29
125
PRT

Artificial sequence

humanized sequence

29

Glu Val Gln

1

Thr

Gly

Ala

Ser

65

Lys

Arg

Asp

Leu

Val

Ala

50

Arg

Leu

Glu

Tyr

Ser

Ser

35

Ile

Leu

Ser

Arg

Trp

Leu

Leu

20

Trp

Ser

Thr

Ser

Gly

100

Gly

Gln

Thr

Val

Ser

Ile

Val

85

Trp

Gln

Glu

Arg

Gly

Ser

70

Thr

Asn

Gly

Ser

Thr

Gln

Gly

55

Arg

Ala

Tyr

Thr

120

Gly

Val

Pro

40

Asn

Asp

Ala

Pro

Leu

Asp

Asn

105

Ser

Pro

Ser

25

Pro

Ile

Thr

Asp

Phe

105

Val

75

80

Thr Ala Val Tyr Tyr Cys Ala

90

95

Trp Gly Tyr Phe Asp Tyr Trp

Ser

Gly

10

Gly

Tyr

Ser

Thr

90

Ile

Thr

Leu

Phe

Lys

Tyr

Lys

75

Ala

Thr

Val

Val

Ser

Gly

Asn

60

Asn

Val

Asn

Ser

Lys

Leu

Leu

45

Ser

Gln

Tyr

Gly

Ser

110

Pro

Thr

30

Glu

Val

Val

Tyr

Tyr
110

Ser

15

Ser

Trp

Leu

Ser

Cys

95

Tyr

Glu

Asn

Ile

Lys

Leu

80

Thr

Phe



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

<220>
<223>

<400>

115

30
125
PRT

Artificial sequence

humanized sequence

30

Glu Vval Gln

1

Thr

Gly

Ala

Ser

65

Lys

Arg

Asp

Leu

Val

Ala

50

Arg

Leu

Glu

Tyr

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

<220>
<223>

<400>

Ser

Ser
35

Ile

Leu

Ser

Arg

Trp

115

31
120
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Gly
100

Gln

Thr

Val

Ser

Ile

Val

85

Trp

Gln

Glu

Arg

Gly

Ser

70

Thr

Asn

Gly

Ser

Thr

Gln

Gly

55

Arg

Ala

Tyr

Thr

Artificial sequence

humanized sequence

31

120

Gly

Val

Pro

40

Asn

Asp

Ala

Pro

Leu
120

Pro

Ser

25

Pro

Ile

Thr

Asp

Phe

105

Val

Gly

10

Gly

Tyr

Ser

Thr

90

Ile

Thr

Leu

Phe

Lys

Tyr

Lys

75

Ala

Thr

Val

Val

Ser

Gly

Asn

60

Asn

Val

Ser

Ser

125

Lys

Leu

Leu

45

Ser

Gln

Tyr

Gly

Ser
125

Pro

Thr

30

Glu

Val

Val

Tyr

Tyr
110

Ser

15

Ser

Trp

Leu

Ser

Cys

95

Tyr

Glu

Gln

Ile

Lys

Leu

80

Thr

Phe



Glu

Thr

Gly

Ala

Ser

65

Lys

Arg

Gly

Val

Leu

Val

Ala

50

Arg

Leu

Ala

Thr

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

<220>
<223>

<400>

Gln

Ser

Ile

35

Ile

Leu

Ser

Arg

Leu

115

32
120
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Gly

100

Val

Gln

Thr

Val

Ser

Ile

Val

85

Thr

Thr

Glu

Cys

Arg

Gly

Ser

70

Thr

Thr

Val

Ser

Thr

Gln

Gly

55

Arg

Ala

Thr

Ser

Artificial sequence

humanized sequence

32

Glu Val Gln Leu Val Glu Ser

1

5

Ser Leu Arg Leu Ser Cys Ala

20

Gly val Ile Trp Val Arg Gln

35

Gly

Val

Pro

40

Asn

Asp

Ala

Ala

Ser
120

Gly

Val

Pro
40

Pro Gly Leu
10

Ser Gly Phe
25

Pro Gly Lys

Ile Tyr Tyr

Thr Ser Lys
75

Asp Thr Ala
90

Tyr Val Met
105

Val

Ser

Gly

Asn

60

Asn

Val

Asp

Lys

Leu

Leu

45

Ser

Gln

Tyr

Ala

Gly Gly Leu Ile Gln

10

Ser Gly Phe Ser Leu

25

Pro

Thr

30

Glu

Gly

Val

Tyr

Trp
110

Ser

15

Ser

Trp

Leu

Ser

Cys

95

Gly

Glu

Asn

Ile

Lys

Leu

80

Thr

Gln

Pro Gly Gly

15

Thr Ser Asn

30

Pro Gly Lys Gly Leu Glu Trp Ile

45



Ala Ala
50

Ser Arg
65

Gln Met

Arg Ala

Gly Thr

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

<220>
<223>

<400>
Glu val
1

Thr Leu

Gly val

Ala Ala
50

Ser Arg
65

Lys Leu

Ile Ser

Leu Thr

Asn Ser

Arg Gly
100

Leu Val
115

33
120
PRT

Ser

Ile

Leu

85

Thr

Thr

Gly

Ser

70

Arg

Thr

Val

Gly

55

Arg

Ala

Thr

Ser

Artificial sequence

humanized sequence

33

Gln Leu

Ser Leu
20

Thr Trp

35

Ile Ser

Leu Thr

Ser Ser

Gln

Thr

Val

Ser

Ile

Val
85

Glu

Arg

Gly

Ser

70

Thr

Ser

Thr

Gln

Gly

55

Arg

Ala

Asn

Asp

Glu

Ala

Ser
120

Gly

Val

Pro

40

Asn

Asp

Ala

Ile Tyr Tyr Asn Ser

60

Thr Ser Lys Asn Thr

75

Asp Thr Ala Val Tyr

90

Tyr Val Met Asp Ala

105

Pro

Ser

25

Pro

Ile

Thr

Asp

Gly

10

Gly

Tyr

Ser

Thr
90

Leu

Phe

Lys

Tyr

Lys

75

Ala

Val

Ser

Gly

Asn

60

Asn

Val

Lys

Leu

Leu

45

Ser

Gln

Tyr

Gly

Val

Tyr

Trp
110

Pro

Thr

30

Glu

Ala

Val

Tyr

Leu

Tyr

Cys

95

Gly

Ser

15

Ser

Trp

Val

Ser

Cys
95

Lys

Leu

80

Thr

Gln

Glu

Asn

Ile

Lys

Leu

80

Thr



Arg Ala Arg Gly Thr Thr Thr Ala Tyr Val Met Asp Ala Trp Gly Gln

100

Gly Thr Thr Val Thr Val Ser Ser

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

<220>
<223>

<400>

115

34
120
PRT

Artificial sequence

humanized sequence

34

Glu Val Gln

1

Ser

Gly

Ala

Ser

65

Gln

Arg

Gly

Leu

Val

Ala

50

Arg

Met

Ala

Thr

<210>
<211>
<212>

Arg

Thr
35

Ile

Leu

Asn

Arg

Thr

115

35
120
PRT

Leu

Leu

20

Trp

Ser

Thr

Ser

Gly

100

Val

Val

Ser

Val

Ser

Ile

Leu

85

Thr

Thr

Glu

Cys

Arg

Gly

Ser

70

Arg

Thr

Val

Ser

Ala

Gln

Gly

55

Arg

Ala

Thr

Ser

120

Gly

Val

Pro

40

Asn

Asp

Glu

Ala

Ser
120

105

Gly

Ser

25

Pro

Ile

Thr

Asp

Tyr
105

Gly

10

Gly

Tyr

Ser

Thr

90

Val

Leu

Phe

Lys

Tyr

Lys

75

Ala

Met

Ile

Ser

Gly

Asn

60

Asn

Val

Asp

Gln

Leu

Leu

45

Ser

Thr

Tyr

Ala

110

Pro

Thr

30

Glu

Ala

Val

Phe

Trp
110

Gly
15

Ser

Trp

Val

Cys
95

Gly

Gly

Asn

Ile

Lys

Leu

80

Thr

Gln



Artificial sequence

humanized sequence

Leu

Leu

20

Trp

Ser

Thr

Ser

Gly

100

Val

Gln

Thr

Val

Ser

Ile

Val

85

Thr

Thr

Glu

Cys

Arg

Gly

Ser

70

Thr

Thr

Val

Ser

Thr

Gln

Gly

55

Arg

Ala

Thr

Ser

Artificial sequence

humanized sequence

<213>

<220>

<223>

<400> 35

Glu Vval Gln

1

Thr Leu Ser

Gly Vval Thr
35

Ala Ala Ile

50

Ser Arg Leu

65

Lys Leu Ser

Arg Ala Arg

Gly Thr Thr
115

<210> 36

<211> 120

<212> PRT

<213>

<220>

<223>

<400> 36

Gly

Val

Pro

40

Asn

Asp

Ala

Ala

Ser
120

Pro

Ser

25

Pro

Ile

Thr

Asp

Tyr
105

Gly

10

Gly

Tyr

Ser

Thr

90

Val

Leu

Phe

Lys

Tyr

Lys

75

Ala

Met

Val

Ser

Gly

Asn

60

Asn

Val

Asp

Lys

Leu

Leu

45

Ser

Gln

Tyr

Ala

Pro

Thr

30

Glu

Ala

Val

Tyr

Trp
110

Ser

15

Ser

Trp

Val

Ser

Cys

95

Gly

Glu

Ser

Ile

Lys

Leu

80

Thr

Gln

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Ile Gln Pro Gly Gly

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Ser Leu Thr Ser Ser



Gly

Ala

Ser

65

Gln

Arg

Gly

Val

Ala

50

Arg

Met

Ala

Thr

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

<400>

20

Thr Trp
35

Ile Ser

Leu Thr

Asn Ser

Arg Gly
100

Thr Val
115

37
5
PRT

Val

Ser

Ile

Leu

85

Thr

Thr

Mus musculus

37

Ser Tyr Asp Ile Thr

1

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

<220>
<223>

<400>

38

5

PRT
Unknown

5

Arg

Gly

Ser

70

Arg

Thr

Val

Gln

Gly

55

Arg

Ala

Thr

Ser

Pro

40

Asn

Asp

Glu

Ala

Ser
120

25

Pro

Ile

Thr

Asp

Tyr
105

Gly

Tyr

Ser

Thr

90

Val

Lys

Tyr

Lys

75

Ala

Met

Gly

Asn

60

Asn

Val

Asp

Rattus norvegicus or humanized sequence

38

Ser Asn Gly Val Ser

1

<210>
<211>

39
5

5

Leu

45

Ser

Thr

Tyr

Ala

30

Glu

Ala

Val

Phe

Trp
110

Trp

Val

Tyr

Cys

95

Gly

Ile

Lys

Leu

80

Thr

Gln



<212>
<213>

<400>

PRT
Rattus norvegicus

39

Gly Tyr Phe Met Asn

1

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

<220>
<223>

<400>

5

40

5

PRT
Unknown

Rattus norvegicus or humanized sequence

40

Asn Asn Gly Val Ser

1

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

<400>

5

41

5

PRT

Rattus norvegicus

41

Ser Tyr Asn Val His

1

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

<220>
<223>

<400>

5

42

5

PRT
Unknown

Rattus norvegicus or humanized sequence

42

Ser Asn Gly Val Ile

1

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

<220>

5

43

PRT
Unknown



<223>

<400>

Rattus norvegicus or humanized sequence

43

Asn Tyr Asn Val His

1

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

<220>
<223>

<400>

5

44

5

PRT
Unknown

Rattus norvegicus or humanized sequence

44

Ser Asn Gly Val Thr

1

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

<220>
<223>

<400>

5

45

5

PRT

Artificial sequence

humanized sequence

45

Ser Gln Gly Val Ser

1

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

<220>
<223>

<400>

5

46

5

PRT

Artificial sequence

humanized sequence

46

Ser Ser Gly Val Thr

1

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

5

47
16
PRT
Mus musculus



<400> 47

Val Ile Trp Thr Gly Gly Gly Thr Asn Tyr Asn Ser Ala Phe Met Ser
1 5 10 15

<210> 48
<211> 16
<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 48

Ala Ile Ser Ser Gly Gly Asn Ile Tyr Tyr Asn Ser Ala Phe Lys Ser
1 5 10 15

<210> 49

<211> 16

<212> PRT

<213> Rattus norvegicus

<400> 49

Ala Ile Ser Ser Gly Gly Asn Ile Tyr Tyr Asn Ser Ala Leu Lys Ser
1 5 10 15

<210> 50

<211> 17

<212> PRT

<213> Rattus norvegicus

<400> 50

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

Gly

<210> 51

<211> 16

<212> PRT

<213> Rattus norvegicus

<400> 51



Ala Ile Ser Ser Gly Gly Ser Ile Tyr Tyr Asn Ser Ala Phe Lys Ser
1 5 10 15

<210> 52

<211> 16

<212> PRT

<213> Rattus norvegicus

<400> 52

Ala Ile Ser Ser Gly Gly Ser Ile Tyr Tyr Asn Leu Ala Phe Lys Ser
1 5 10 15

<210> 53

<211> 16

<212> PRT

<213> Rattus norvegicus

<400> 53

Ala Met Ser Ser Gly Gly Asn Ile Tyr Tyr Asn Ser Ala Phe Lys Ser
1 5 10 15

<210> 54

<211> 16

<212> PRT

<213> Rattus norvegicus

<400> 54

Val Ile Trp Thr Gly Gly Tyr Thr Asp Ser Asn Ser Pro Leu Lys Ser
1 5 10 15

<210> 55
<211> 16
<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 55
Ala Ile Ser Ser Gly Gly Ser Thr Tyr Tyr Asn Ser Ala Phe Lys Ser
1 5 10 15

<210> 56
<211> 16
<212> PRT



<213> Artificial sequence

<220>
<223> humanized sequence

<400> 56

Ala Ile Ser Ser Gly Gly Asn Ile Tyr Tyr Asn Ser Gly Leu Lys Ser
1 5 10 15

<210> 57

<211> 16

<212> PRT

<213> Rattus norvegicus

<400> 57

Ala Ile Ser Asn Gly Gly Asn Ile Tyr His Asn Ser Ala Leu Lys Ser
1 5 10 15

<210> 58
<211> 16
212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 58

Ile Ile Trp Thr Gly Gly Tyr Thr Asp Tyr Asn Ser Asp Leu Lys Ser
1 5 10 15

210> 59
<211> 16
212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 59

Ala Ile Ser Ser Gly Gly Asn Ile Tyr Tyr Asn Ser Val Leu Lys Ser
1 5 10 15

<210> 60

<211> 16

<212> PRT

<213> Rattus norvegicus



<400> 60

Ala Ile Ser Ser Gly Gly Asn Ile Tyr His Asn Ser Ala Leu Lys Ser
1 5 10 15

<210> 61

<211> 16

<212> PRT

<213> Rattus norvegicus

<400> 61

Ala Ile Ser Asn Gly Gly Asn Ile Tyr Tyr Asn Ser Ala Phe Lys Ser
1 5 10 15

210> 62
<211> 16
212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 62

Ala Ile Ser Ser Gly Gly Asn Ile Tyr Tyr Asn Ser Ala Val Lys Ser
1 5 10 15

<210> 63

<211> 16

<212> PRT

<213> Rattus norvegicus

<400> 63

Ala Met Ser Ser Gly Gly Ser Ile Tyr Tyr Asn Ser Ala Phe Lys Ser
1 5 10 15

<210> 64
211> 14
<212> PRT
<213> Mus musculus

<400> 64

Asp Leu Arg Tyr Gly Tyr Asp Gly Phe Trp Tyr Phe Asp Val
1 5 10



<210> 65
<211> 14
212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 65

His Arg Gly Tyr Tyr Gly Tyr Asn Trp Gly Tyr Phe Asp Tyr
1 5 10

<210> 66

<211> 17

<212> PRT

<213> Rattus norvegicus

<400> 66

Glu Arg Gly Trp Asn Tyr Pro Gly Ile Thr Asn Gly Tyr Tyr Phe Asp
1 5 10 15

Tyr

<210> 67

<211> 12

<212> PRT

<213> Rattus norvegicus

<400> 67

Ser Gly Trp Gly Tyr Asp Val Tyr Ser Phe Asp Tyr
1 5 10

<210> 68

<211> 14

<212> PRT

<213> Rattus norvegicus

<400> 68
His Arg Gly Tyr Tyr Gly Phe Asn Trp Gly Tyr Phe Asp Tyr
1 5 10

<210> 69
<211> 14
<212> PRT



<213> Rattus norvegicus
<400> 69

His Arg Gly Tyr Tyr Trp Tyr Asn Trp Gly Phe Phe Asp Tyr
1 5 10

210> 70
<211> 15
212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 70

Glu Arg His Thr Met Gly Ile Thr Lys Ser Trp Tyr Phe Asp Tyr
1 5 10 15

210> 71
<211> 14
<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 71

His Arg Gly Tyr Tyr Trp Ser Asn Trp Gly Tyr Phe Asp Tyr
1 5 10

<210> 72

<211> 12

<212> PRT

<213> Rattus norvegicus

<400> 72

Ala Arg Gly Thr Thr Thr Ala Tyr Phe Met Asp Ala
1 5 10

<210> 73
<211> 17
<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence



<400> 73

Glu Arg Gly Trp Asn Tyr Pro Phe Ile Thr Asn Gly Tyr Tyr Phe Asp
1 5 10 15

Tyr

<210> 74
<211> 12
<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 74

Ala Arg Gly Thr Thr Thr Ala Tyr Val Met Asp Ala
1 5 10

<210> 75

211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 75
Glu Arg Gly Trp Asn Tyr Pro Phe Ile Thr Ser Gly Tyr Tyr Phe Asp
1 5 10 15

Tyr

<210> 76
<211> 112
<212> PRT
<213> Unknown

<220>
<223> Mus musculus or humanized sequence

<400> 76

Asp Val Val Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly



Asp

Asn

Pro

Asp

65

Ser

Ser

Gln

Gly

Lys

50

Arg

Arg

His

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

<220>
<223>

<400>

Ala

Asn

35

Leu

Phe

Val

Val

77
107
PRT

Ser

20

Thr

Leu

Ser

Glu

Pro
100

Unknown

Ile

Tyr

Ile

Gly

Ala

85

Arg

Mus musculus

77

Asp Val Val Met

1

Glu Arg Ile Ser

20

Leu Asn Trp Phe

35

Tyr Gly Thr Ser

50

Ser Arg Ser Gly

Thr

Leu

Gln

Ser

Ser

Ser Cys

Leu Glu

Tyr Lys
55

Ser Gly
70

Glu Asp

Thr Phe

Arg

Trp

40

Val

Thr

Leu

Gly

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

10

Ser

Leu

Asn

Thr

Val

90

Gly

Gln

Gln

Arg

Asp

75

Tyr

Thr

or humanized sequence

Gln Ala

Thr Cys

Gln Lys

Leu Asp

55

Asp Tyr

Pro

Arg

Pro

40

Ser

Ser

Ser

Ala

25

Asp

Gly

Leu

Ser

10

Ser

Gly

Val

Thr

Leu

Gln

Thr

Pro

Ile

Ser

Lys

Phe

60

Phe

Tyr

Ser

Asp

Ile

Lys

60

Ser

Ile

Pro

45

Ser

Thr

Cys

Leu

Ala

Ile

Lys

45

Arg

Ser

Val

30

Gly

Gly

Leu

Phe

Glu
110

Ser

Tyr

30

Leu

Phe

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Leu

15

Gly

Leu

Ser

Glu

Ser

Ser

Pro

Ile

80

Gly

Lys

Gly

Ser

Ile

Gly

Ser



65

70

75

80

Glu Asp Phe Ala Asp Tyr Tyr Cys Leu Gln Tyr Ala Ser Ser Pro Tyr

85

90

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

Rattus norvegicus

Rattus norvegicus

<210> 78

<211> 106

<212> PRT

<213>

<400> 78

Asp Ile Gln

1

Asp Arg Val

Leu Ala Trp
35

Tyr Lys Thr

50

Ser Gly Ser

65

Glu Asp Leu

Phe Gly Pro

<210> 79

<211> 106

<212> PRT

<213>

<400> 79

100

Met

Thr

20

Tyr

Asn

Gly

Ala

Gly
100

Thr

Leu

Gln

Ser

Thr

Thr

85

Thr

Gln

Ser

Gln

Leu

Asp

70

Tyr

Lys

Ser

Cys

Lys

Gln

55

Tyr

Tyr

Leu

Pro

Lys

Leu

40

Thr

Thr

Cys

Glu

105

Ser

Gly

25

Gly

Gly

Leu

Tyr

Leu
105

Leu

10

Ser

Gly

Ile

Thr

Gln
920

Leu

Gln

Ala

Pro

Ile

75

Tyr

Ser

Asn

Pro

Ser

60

Ser

Asn

Ala

Ile

Lys

45

Arg

Ser

Asn

Ser

Asn

30

Leu

Phe

Leu

Trp

95

Val

15

Asn

Leu

Ser

His

Tyr
95

Tyr

Ile

Gly

Ser

80

Thr

Asp Ile Val Leu Thr Gln Ser Pro Ser Leu Leu Ser Ala Ser Val Gly



Asp

Leu

Tyr

Ser

65

Glu

Phe

Arg

Ala

Asn

50

Gly

Asp

Gly

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

<400>

Val Ile Leu Ser Cys
20

Trp Tyr Gln Gln Lys
35

Ala Asn Ser Leu Gln
55

Ser Gly Thr Asp Tyr
70

Val Ala Thr Tyr Phe
85

Ala Gly Thr Lys Leu
100

80
107
PRT
Rattus norvegicus

80

Asp Ile Gln Met Thr Gln Thr

1

Asp Arg Val Thr Ile Ser Cys

20

Leu Asn Trp Tyr Gln Gln Lys

35

Tyr Tyr Thr Ser Arg Leu His

50

55

Ser Gly Ser Gly Thr Asp Tyr

65

70

Lys

Leu

40

Thr

Thr

Cys

Glu

Pro

Arg

Pro

40

Ser

Ser

Ala

25

Gly

Gly

Leu

Gln

Ile
105

Ser

Ala

25

Asp

Gly

Leu

10

Gly

Glu

Ile

Thr

Gln

90

Lys

Ser

10

Ser

Gly

Val

Thr

Gln

Ala

Pro

Ile

75

Tyr

Leu

Gln

Thr

Pro

Ile
75

Lys

Pro

Ser

60

Ser

Asn

Ser

Asp

Val

Ser

60

Ser

Ile

Lys

45

Arg

Ser

Ser

Ala

Ile

Lys

45

Arg

Asn

Asn

30

Leu

Phe

Leu

Trp

Ser

Ser

30

Leu

Phe

Leu

15

Asn

Leu

Ser

Gln

Tyr
95

Leu

15

Asn

Leu

Ser

Glu

Tyr

Ile

Gly

Pro

80

Thr

Gly

Tyr

Ile

Gly

Gln
80



Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro Trp

85

90

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

Rattus norvegicus

Rattus norvegicus

<210> 81

<211> 106

<212> PRT

<213>

<400> 81

Asn Ile Gln

1

Asp Arg Val

Leu Ala Trp
35

Tyr Lys Thr

50

Ser Gly Ser

65

Glu Asp Leu

Phe Gly Ala

<210> 82

<211> 106

<212> PRT

<213>

<400> 82

100

Leu

Thr

20

Asn

Gly

Ala

Gly
100

Thr

Leu

Gln

Ser

Thr

Thr

85

Thr

Gln

Ser

Gln

Leu

Asp

70

Tyr

Lys

Ser

Cys

Lys

Gln

55

Tyr

Tyr

Leu

Pro

Lys

Leu

40

Thr

Thr

Glu

105

Ser

Gly

25

Gly

Leu

Ser

Ile
105

Leu

10

Ser

Glu

Ile

Thr

Gln

90

Lys

Leu

Gln

Ala

Pro

Ile
75

Ser

Asn

Pro

Ser

60

Ser

Asn

Ala

Ile

Lys

45

Arg

Ser

Asn

Ser

Asn

30

Leu

Phe

Leu

Gly

95

Val

15

Asn

Leu

Ser

His

Tyr
95

Gly

Tyr

Ile

Gly

Ser

80

Thr

Asn Ile Gln Leu Thr Gln Ser Pro Ser Leu Leu Ser Ala Ser Val Gly

1

5

10

15



Asp

Leu

Tyr

Ser

65

Glu

Phe

Arg

Ala

Lys

50

Gly

Asp

Gly

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

<400>

Val

Trp

35

Thr

Ser

Leu

Ala

83
110
PRT

Rattus norvegicus

83

Asn Ile Gln

1

Asp

Leu

Tyr

Ser

65

Glu

Arg

Ala

Lys

50

Gly

Asp

Val

Trp

35

Thr

Ser

Leu

Thr

20

Tyr

Asn

Gly

Ala

Gly
100

Leu

Thr

20

Tyr

Asn

Gly

Ala

Leu

Gln

Ser

Thr

Thr

85

Thr

Thr

Leu

Gln

Ser

Thr

Thr
85

Ser

Gln

Leu

Asp

70

Tyr

Lys

Gln

Ser

Gln

Leu

Asp

70

Tyr

Cys

Lys

Gln

55

Tyr

Tyr

Leu

Ser

Cys

Lys

Gln

55

Tyr

Lys

Leu

40

Thr

Thr

Cys

Glu

Pro

Lys

Leu

40

Thr

Thr

Cys

Gly

25

Gly

Gly

Leu

Tyr

Leu
105

Ser

Gly

25

Gly

Gly

Leu

Tyr

Ser

Glu

Ile

Thr

Gln

90

Lys

Leu

10

Ser

Glu

Ile

Thr

Gln
90

Gln

Ala

Pro

Ile

75

Tyr

Leu

Gln

Pro

Pro

Ile

75

Tyr

Asn

Pro

Ser

60

Ser

Asn

Ser

Asn

Pro

Ser

60

Ser

Asn

Ile

Lys

45

Arg

Ser

Asp

Ala

Ile

Lys

45

Arg

Ser

Asn

Asn

30

Leu

Phe

Leu

Gly

Ser

Asp

30

Leu

Phe

Leu

Gly

Asn

Leu

Ser

His

Tyr
95

Val

15

Asn

Leu

Ser

His

Tyr
95

Tyr

Ile

Gly

Ser

80

Thr

Gly

Tyr

Ile

Gly

Ser

80

Thr



Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala Asp Ala

<210>
<211>
<212>
<213>
<400>
Asn Ile
1

Asp Arg

Leu Ala

Tyr Lys
50

Ser Gly
65

Glu Asp

Phe Gly

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

<400>

100

84
106
PRT

Rattus norvegicus

84

Gln Leu

Val Thr
20

Trp Tyr
35

Thr Asn

Ser Gly

Leu Ala

Ala Gly
100

85
107
PRT

Rattus norvegicus

85

Thr

Leu

Gln

Ser

Thr

Thr

85

Thr

Gln

Ser

Gln

Leu

Asp

70

Tyr

Lys

Ser

Cys

Lys

Gln

55

Phe

Tyr

Leu

Pro

Lys

Leu

40

Thr

Thr

Cys

Glu

105

Ser

Gly

25

Gly

Gly

Leu

Cys

Leu
105

Leu Leu Ser
10

Ser Gln Asn

Glu Ala Pro

Ile Pro Ser
60

Thr Ile Ser
75

Gln Tyr Asn
90

Ala

Ile

Lys

45

Arg

Ser

Asn

110

Ser

Asn

30

Leu

Phe

Leu

Gly

Val

15

Asn

Leu

Ser

His

Tyr
95

Tyr

Ile

Gly

Ser

80

Thr

Asp Val Gln Met Thr Gln Ser Pro Ala Ser Leu Ser Ala Ser Leu Gly

1

5

10

15

Glu Thr Ile Ser Ile Glu Cys Leu Ala Ser Glu Gly Ile Phe Ser Tyr

20

25

30



Leu

Tyr

Ser

65

Glu

Thr

Ala

Gly

50

Gly

Asp

Phe

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

<400>

Trp

35

Ala

Ser

Glu

Gly

86
106
PRT

Rattus norvegicus

86

Asn Ile Gln

1

Asp

Leu

Tyr

Ser

65

Glu

Phe

Arg

Ala

Lys

50

Gly

Asp

Gly

Val

Trp

35

Thr

Ser

Leu

Ala

Tyr

Asn

Gly

Gly

Ser
100

Leu

Thr

20

Asn

Gly

Ala

Gly
100

Gln

Thr

Thr

Asp

85

Gly

Thr

Leu

Gln

Ser

Thr

Thr

85

Thr

Gln

Leu

Gln

70

Tyr

Thr

Gln

Ser

Gln

Leu

Asp

70

Tyr

Lys

Lys

Gln

55

Tyr

Phe

Lys

Ser

Cys

Lys

Gln

55

Tyr

Tyr

Leu

Pro

40

Ala

Ser

Cys

Leu

Pro

Lys

Leu

40

Thr

Thr

Cys

Glu

Gly

Gly

Leu

Gln

Glu
105

Ser

Gly

25

Gly

Gly

Leu

Cys

Leu
105

Lys

Val

Lys

Gln

90

Leu

Leu

10

Ser

Glu

Ile

Thr

Gln

90

Lys

Ser

Pro

Ile

75

Ser

Lys

Leu

Gln

Ala

Pro

Leu

75

Tyr

Pro

Ser

60

Ser

Tyr

Ser

Asn

Pro

Ser

60

Ser

Asn

Gln

45

Ser

Lys

Ala

Ile

Lys

45

Arg

Ser

Asp

Leu

Phe

Met

Phe

Ser

Asn

30

Leu

Phe

Leu

Gly

Leu

Ser

Gln

Pro
95

Val

15

Asn

Leu

Ser

His

Tyr
95

Ile

Gly

Pro

80

Val

Gly

Tyr

Ile

Gly

Ser

80

Thr



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

<400>

87
114
PRT

Rattus norvegicus

87

Glu Thr Val Met

1

Glu

Gly

Ser

Pro

65

Ile

Tyr

Ile

Thr

Asn

Pro

50

Asp

Ser

Tyr

Lys

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

<400>

Val

Gln

35

Lys

Arg

Ser

Asp

88
106
PRT

Rattus norvegicus

88

Thr

20

Lys

Leu

Phe

Val

Thr
100

Thr

Met

Asn

Leu

Ile

Gln

85

Leu

Gln

Asn

Tyr

Ile

Gly

70

Ala

Met

Ser

Cys

Leu

Tyr

55

Ser

Glu

Lys

Pro

Lys

Ala

40

Trp

Gly

Asp

Met

Ser

Ser

25

Trp

Ala

Ser

Leu

Phe
105

Ser

10

Ser

Tyr

Ser

Gly

Ala

90

Gly

Leu

Gln

Gln

Thr

Thr

75

Ile

Ala

Ala

Ser

Gln

Arg

60

Asp

Tyr

Gly

Val

Leu

Lys

45

Gln

Phe

Tyr

Thr

Ser

Leu

30

Pro

Ser

Thr

Cys

Lys
110

Ala
15

Tyr

Gly

Gly

Leu

Gln

95

Leu

Gly

Ser

Gln

Val

Thr

80

Gln

Glu

Asn Ile Gln Val Thr Gln Ser Pro Ser Leu Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Leu Ser Cys Lys Gly Ser Gln Asn Ile Tyr Asn Tyr

20

25

30



Leu

Tyr

Ser

65

Glu

Phe

Ala

Lys

50

Gly

Asp

Gly

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

<400>

Trp Tyr
35

Thr Asn

Ser Gly

Leu Ala

Ala Gly
100

89
107
PRT

Rattus norvegicus

89

Asp Ile Leu Met

1

Glu

Leu

Tyr

Ser

65

Glu

Thr

Thr

Gly

Gly

50

Gly

Asp

Phe

Ile Ser
20

Trp Tyr

35

Ala Asn

Ser Gly

Glu Gly

Gly Ser

Gln

Ser

Thr

Thr

85

Thr

Thr

Ile

Gln

Ser

Thr

Asp

85

Gly

Gln

Leu

Asp

70

Tyr

Lys

Gln

Glu

Gln

Leu

Gln

70

Tyr

Thr

Lys

Gln

55

Tyr

Tyr

Leu

Ser

Cys

Lys

Gln

55

Tyr

Phe

Lys

Leu

40

Thr

Thr

Cys

Glu

Pro

Leu

Pro

40

Ala

Ser

Cys

Leu

Gly

Gly

Leu

Cys

Leu
105

Ala

Ala

25

Gly

Gly

Leu

Gln

Glu

Glu

Ile

Thr

Gln

90

Lys

Ser
10

Ser

Lys

Val

Lys

Gln

90

Leu

Ala

Pro

Ile

75

Tyr

Leu

Glu

Ser

Pro

Ile

75

Ser

Lys

Pro

Ser

60

Ser

Asn

Ser

Gly

Pro

Ser

60

Ser

Tyr

Lys

45

Arg

Ser

Asn

Ala

Ile

Gln

45

Ser

Lys

Leu

Phe

Leu

Gly

Ser

Phe

30

Leu

Phe

Met

Phe

Leu

Ser

His

Tyr
95

Leu

15

Ser

Leu

Ser

Gln

Pro
95

Ile

Gly

Ser

80

Thr

Tyr

Ile

Gly

Pro

80

Val



Rattus norvegicus

Rattus norvegicus

<210> 90

<211> 106

<212> PRT

<213>

<400> 90

Glu Ile Met

1

Asp Arg Val

Leu Ala Trp
35

Tyr Asn Ala

50

Ser Gly Ser

65

Glu Asp Val

Phe Gly Ala

<210> 091

<211> 106

<212> PRT

<213>

<400> 91

100

Leu

Thr

20

Tyr

Asn

Gly

Ala

Gly
100

Thr

Leu

Gln

Ser

Thr

Thr

85

Thr

Gln

Ser

Gln

Leu

Asp

70

Tyr

Lys

Ser

Cys

Lys

Gln

55

Tyr

Phe

Leu

Pro

Lys

Leu

40

Thr

Thr

Cys

Glu

Asn Ile Gln Leu Thr Gln Ser Pro

1

5

Asp Arg Val Thr Leu Ser Cys Lys

20

Leu Ala Trp Tyr Gln Gln Lys Leu

105

Ser Leu
10

Ala Gly
25

Gly Glu

Gly Ile

Leu Thr

Gln Gln

90

Ile Lys
105

Leu

Gln

Ala

Pro

Ile

75

Tyr

Ser

Asn

Pro

Ser

60

Ser

Asn

Ala

Ile

Lys

45

Arg

Ser

Ser

Ser Leu Leu Ser Ala

10

Gly Ser Gln Asn Ile

25

Ser

Asn

30

Leu

Phe

Leu

Trp

Ser

Tyr
30

Gly Glu Ala Pro Lys Leu

Val Gly
15

Asn Tyr

Leu Ile

Ser Gly

Gln Pro

80

Tyr Thr
95

Val Gly
15

Asn Tyr

Leu Ile



35

Tyr Lys Thr Asn Ser Leu Gln

50

55

Ser Gly Ser Gly Thr Asp Tyr

65

70

Glu Asp Leu Ala Thr Tyr Tyr

85

Phe Gly Ala Gly Thr Lys Leu

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

<400>

100

92
106
PRT

Rattus norvegicus

92

Asn Ile Gln Leu

1

Asp

Leu

Tyr

Ser

65

Glu

Phe

Ser

Ala

Lys

50

Gly

Asp

Gly

Val Ser
20

Trp Tyr

35

Thr Asn

Ser Gly

Leu Ala

Ala Gly
100

Thr

Leu

Gln

Asn

Thr

Thr

85

Thr

Gln

Arg

Gln

Leu

Asp

70

Tyr

Lys

Ser

Cys

Lys

Gln

55

Tyr

Tyr

Leu

40

Thr

Thr

Cys

Glu

Pro

Lys

Leu

40

Thr

Thr

Cys

Glu

Asp

Leu

Cys

Leu
105

Ser

Gly

25

Gly

Gly

Leu

Cys

Leu
105

Ile

Thr

Gln

90

Lys

Leu

10

Ser

Glu

Ile

Thr

Gln

90

Lys

Pro

Ile

75

Tyr

Leu

Gln

Ala

Pro

Ile

75

Tyr

Ser

60

Ser

Asn

Ser

Asn

Pro

Ser

60

Ser

Asn

45

Arg

Ser

Asn

Ala

Ile

Lys

45

Arg

Ser

Asn

Phe

Leu

Gly

Ser

Tyr

30

Leu

Phe

Leu

Gly

Ser Gly

His Ser
80

Tyr Thr
95

Val Gly
15

Asn Tyr

Leu Ile

Ser Gly

Asn Ser

80

Tyr Thr
95



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

<400>

93
114
PRT

Rattus norvegicus

93

Asp Ile Val Met

1

Glu

Val

Ser

Pro

65

Ile

Tyr

Leu

Thr

Asn

Pro

50

Asp

Ser

Tyr

Lys

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

<400>

Val

Gln

35

Lys

Arg

Ser

Asp

94
106
PRT

Rattus norvegicus

94

Asn

20

Lys

Leu

Phe

Val

Thr
100

Thr

Ile

Asn

Leu

Ile

Gln

85

Leu

Gln

Asn

Tyr

Ile

Gly

70

Ala

Met

Ser

Cys

Leu

Tyr

55

Ser

Glu

Lys

Pro

Lys

Ala

40

Trp

Gly

Asp

Met

Ser

Ser

25

Trp

Ala

Ser

Leu

Phe
105

Ser

10

Ser

Tyr

Ser

Gly

Ala

90

Gly

Leu

Gln

Gln

Thr

Thr

75

Ile

Ala

Ala

Ser

Gln

Arg

60

Asp

Tyr

Gly

Val

Leu

Lys

45

Gln

Phe

Tyr

Thr

Ser

Leu

30

Pro

Ser

Thr

Cys

Lys
110

Ala
15

Tyr

Gly

Gly

Leu

Gln

95

Leu

Gly

Ser

Gln

Val

Thr

80

Gln

Glu

Asn Ile Gln Leu Thr Gln Ser Pro Ser Leu Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Leu Ser Cys Lys Gly Ser Gln Asn Ile Asn Asn Tyr

20

25

30



Leu

Tyr

Ser

65

Glu

Phe

Ala

Lys

50

Gly

Asp

Gly

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

<400>

Trp Tyr
35

Thr Asn

Ser Gly

Leu Ala

Ala Gly
100

95
106
PRT

Rattus norvegicus

95

Asn Ile Gln Leu

1

Asp

Leu

Tyr

Ser

65

Glu

Phe

Arg

Ala

Lys

50

Gly

Asp

Gly

Val Thr
20

Trp Tyr

35

Thr Asn

Ser Gly

Leu Ala

Ala Gly
100

Gln

Ser

Ser

Thr

85

Thr

Thr

Leu

Gln

Ser

Thr

Thr

85

Thr

Gln

Leu

Asp

70

Tyr

Lys

Gln

Ser

Gln

Leu

Asp

70

Tyr

Lys

Lys

Gln

55

Tyr

Tyr

Leu

Ser

Cys

Lys

Gln

55

Tyr

Tyr

Leu

Leu

40

Thr

Thr

Cys

Glu

Pro

Lys

Leu

40

Thr

Thr

Cys

Glu

Gly

Gly

Leu

Tyr

Leu
105

Ser

Gly

25

Gly

Gly

Leu

Cys

Leu
105

Glu

Ile

Thr

Gln

90

Lys

Leu

10

Ser

Glu

Ile

Thr

Gln

90

Lys

Ala

Pro

Ile

75

Tyr

Leu

Gln

Ala

Pro

Ile

75

Tyr

Pro

Ser

60

Ser

Asn

Ser

Asn

Pro

Ser

60

Ser

Asn

Lys

45

Arg

Ser

Asp

Ala

Ile

Lys

45

Arg

Ser

Asn

Leu

Phe

Leu

Gly

Ser

Tyr

30

Leu

Phe

Leu

Gly

Leu

Ser

His

Tyr
95

Val

15

Asn

Leu

Ser

His

Tyr
95

Ile

Gly

Ser

80

Thr

Gly

Tyr

Ile

Gly

Ser

80

Thr



Rattus norvegicus

Rattus norvegicus

<210> 96

<211> 107

<212> PRT

<213>

<400> 96

Asn Ile Gln

1

Asp Arg Val

Leu Ala Trp
35

Tyr Lys Thr

50

Ser Gly Ser

65

Glu Asp Leu

Phe Gly Ala

<21e> 97

<211> 106

<212> PRT

<213>

<400> 97

Leu

Thr

20

Tyr

Asn

Gly

Ala

Gly
100

Thr

Leu

Gln

Ser

Thr

Thr

85

Thr

Gln

Ser

Gln

Leu

Asp

70

Tyr

Lys

Ser

Cys

Lys

Gln

55

Tyr

Tyr

Leu

Asn Ile Gln Leu Thr Gln Ser

1

5

Asp Arg Val Thr Leu Ser Cys

20

Leu Gly Trp Tyr Gln Gln Lys

35

Pro

Lys

Leu

40

Thr

Thr

Cys

Glu

Pro

Leu
40

Ser Leu
10

Gly Ser
25

Gly Glu

Gly Ile

Leu Thr

Cys Gln

90

Leu Lys
105

Leu

Gln

Ala

Pro

Ile

75

Tyr

Arg

Ser

Asn

Pro

Ser

60

Ser

Asn

Ser Leu Leu Ser

10

Gly Ser Gln Asn

25

Gly Glu Ala Pro

Ala

Ile

Lys

45

Arg

Ser

Asn

Ala

Ile

Arg
45

Ser

Asn

30

Leu

Phe

Leu

Gly

Ser

Asn
30

Leu

Val Gly
15

Asn Tyr

Leu Ile

Ser Gly

His Ser

80

Tyr Thr
95

Val Gly
15

Asn Tyr

Leu Ile



Tyr Lys Thr Asn Ser Leu Gln

50

55

Thr

Ser Gly Ser Gly Thr Asp Tyr Thr

65

70

Glu Asp Leu Ala Thr Tyr Tyr Cys

85

Phe Gly Ala Gly Thr Lys Leu

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

<400>

98
114
PRT

Rattus norvegicus

98

100

Asp Val Vval Leu

1

Glu

Gly

Ser

Pro

65

Ile

Tyr

Ile

Thr

Asn

Pro

50

Asp

Ser

Tyr

Lys

Val

Gln

35

Lys

Arg

Ser

Asp

Thr

20

Lys

Leu

Phe

Val

Val
100

Thr

Ile

Asn

Leu

Ile

Gln

85

Leu

Gln

Asn

Tyr

Ile

Gly

70

Ala

Met

Ser

Cys

Leu

Tyr

55

Ser

Glu

Asn

Glu

Pro

Lys

Ala

40

Trp

Gly

Asp

Met

Gly

Leu

Tyr

Leu
105

Ser

Ser

25

Trp

Ala

Ser

Leu

Phe
105

Ile

Thr

Gln

90

Lys

Ser

10

Ser

Tyr

Ser

Gly

Ala
920

Pro

Ile

75

Tyr

Leu

Gln

Gln

Thr

Thr

75

Ile

Ala

Ser Arg Phe

60

Ser Ser Leu

Asn Asn Gly

Ala

Ser

Gln

Arg

60

Asp

Tyr

Gly

Val

Leu

Lys

45

Gln

Phe

Tyr

Thr

Ser

Leu

30

Pro

Ser

Thr

Cys

Lys
110

Ser Gly

His Ser
80

Tyr Thr
95

Ala Gly
15

Tyr Ser

Gly Gln

Gly Vval

Leu Thr
80

Gln Gln
95

Leu Glu



Rattus norvegicus

Rattus norvegicus

<210> 99

<211> 106

<212> PRT

<213>

<400> 99

Asn Ile Gln

1

Asp Arg Val

Leu Ala Trp
35

Tyr Lys Thr

50

Ser Gly Ser

65

Glu Asp Leu

Phe Gly Ala

<210> 100

<211> 106

<212> PRT

<213>

<400> 100

Met

Thr

20

Ser

Asp

Ala

Gly
100

Thr

Leu

Gln

Ser

Thr

Thr

85

Thr

Gln

Ser

Gln

Leu

Asp

70

Tyr

Lys

Ser

Cys

Lys

Gln

55

Tyr

Tyr

Leu

Asp Ile Gln Leu Thr Gln Ser

1

5

Asp Ser Val Ser Leu Arg Cys

20

Leu Ala Trp Tyr Gln Gln Lys

35

Pro

Lys

Leu

40

Ala

Thr

Cys

Glu

Pro

Lys

Leu
40

Ser Leu Leu Ser
10

Gly Ser Gln Asn
25

Gly Glu Ala Pro

Gly Ile Pro Ser
60

Leu Thr Ile Ser
75

Cys Gln Tyr Asn
90

Ile Lys
105

Ser Leu Leu Ser
10

Gly Ser Gln Asn
25

Gly Glu Ala Pro

Ala

Ile

Lys

45

Arg

Ser

Asn

Ala

Ile

Lys
45

Ser

Tyr

30

Leu

Phe

Leu

Gly

Ser

Tyr
30

Leu

Val Gly
15

Asn Tyr

Leu Ile

Ser Gly

His Ser
80

Tyr Thr
95

Val Gly
15

Asn Tyr

Leu Ile



Tyr Lys Thr Asn Asn Leu Gln

50

55

Ser Gly Ser Gly Thr Asp Tyr

65

70

Glu Asp Leu Ala Thr Tyr Tyr

85

Phe Gly Ala Gly Thr Lys Val

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

<400>

101
106
PRT

Rattus norvegicus

101

100

Asp Ile Val Met

1

Asp

Leu

Tyr

Ser

65

Glu

Phe

Arg

Ala

Glu

50

Gly

Asp

Gly

<210>

Val

Trp

35

Thr

Ser

Leu

Ala

102

Thr

20

Tyr

Asn

Gly

Ala

Gly
100

Thr

Leu

Gln

Ser

Thr

Thr

85

Thr

Gln

Ser

Gln

Leu

Asp

70

Tyr

Lys

Ser

Cys

Lys

Gln

55

Tyr

Leu

Thr

Thr

Cys

Glu

Pro

Lys

Leu

40

Thr

Thr

Cys

Glu

Gly

Leu

Cys

Leu
105

Ser

Gly

25

Gly

Gly

Leu

Tyr

Ile
105

Ile

Thr

Gln

90

Lys

Leu

10

Ser

Glu

Ile

Thr

Gln

90

Lys

Pro

Ile

75

Tyr

Leu

Gln

Ala

Pro

Leu

75

Tyr

Ser Arg Phe

60

Ser Ser Leu

Asn Asn Gly

Ser

Asn

Pro

Ser

60

Ser

Asn

Ala

Ile

Lys

45

Arg

Ser

Asp

Ser

Asn

30

Leu

Phe

Leu

Gly

Ser

Asn

Tyr
95

Val

15

Asn

Leu

Ser

His

Tyr
95

Gly

Ser

80

Thr

Gly

Tyr

Ile

Gly

Ser

80

Thr



Rattus norvegicus

Leu

Thr

20

Tyr

Asn

Gly

Ala

Gly
100

Thr

Leu

Gln

Ser

Thr

Thr

85

Thr

Gln

Ser

Gln

Leu

Asp

70

Tyr

Lys

Ser

Cys

Lys

Gln

55

Tyr

Tyr

Leu

Artificial sequence

humanized sequence

<211> 114

<212> PRT

<213>

<400> 102

Asp Ile Gln

1

Asp Arg Val

Leu Ala Trp
35

Tyr Lys Thr

50

Ser Gly Ser

65

Glu Asp Leu

Phe Gly Ala

Thr Val

<210> 103

<211> 107

<212> PRT

<213>

<220>

<223>

<400> 103

Pro

Lys

Val

40

Thr

Thr

Cys

Glu

Ser

Gly

25

Gly

Gly

Leu

Tyr

Leu
105

Leu

10

Ser

Glu

Ile

Thr

Gln

90

Lys

Leu

Gln

Ala

Pro

Ile

75

Tyr

Arg

Ser

Asn

Pro

Ser

60

Ser

Asn

Ala

Ala

Ile

Lys

45

Arg

Ser

Asn

Asp

Ser

Asn

30

Leu

Phe

Leu

Gly

Ala
110

Val

15

Asn

Leu

Ser

His

Tyr

95

Ala

Gly

Tyr

Ile

Gly

Ser

80

Thr

Pro

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Leu Ala Ser Glu Gly Ile Phe Ser Tyr

20

25

30



Leu Gly

Tyr Gly
50

Ser Gly
65

Glu Asp

Thr Phe

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

<220>
<223>

<400>
Asp Ile
1

Asp Arg

Leu Ala

Tyr Lys
50

Ser Gly
65

Glu Asp

Trp

35

Ala

Ser

Phe

Gly

104
106
PRT

Tyr

Asn

Gly

Ala

Gln
100

Gln

Ser

Thr

Thr

85

Gly

Gln

Leu

Asp

70

Tyr

Thr

Lys

Gln

55

Tyr

Tyr

Lys

Artificial sequence

humanized sequence

104

Gln

Val

Trp

35

Thr

Ser

Phe

Leu

Thr

20

Tyr

Asn

Gly

Ala

Thr

Ile

Gln

Ser

Thr

Thr
85

Gln

Thr

Gln

Leu

Asp

70

Tyr

Ser

Cys

Lys

Gln

55

Tyr

Tyr

Pro

40

Ala

Thr

Cys

Leu

Pro

Lys

Pro

40

Thr

Thr

Cys

Gly

Gly

Leu

Gln

Glu
105

Ser

Gly

25

Gly

Gly

Leu

Cys

Lys

Val

Thr

Gln

90

Ile

Ser

10

Ser

Lys

Ile

Thr

Gln
920

Ser

Pro

Ile

75

Ser

Lys

Leu

Gln

Ala

Pro

Ile

75

Tyr

Pro Lys Leu

45

Ser Arg Phe

60

Ser Ser Leu

Tyr Lys Phe

Ser

Asn

Pro

Ser

60

Ser

Asn

Ala

Ile

Lys

45

Arg

Ser

Asn

Ser

Asn

30

Leu

Phe

Leu

Gly

Leu Ile

Ser Gly

Gln Pro
80

Pro Val
95

Val Gly
15

Asn Tyr

Leu Ile

Ser Gly

Gln Pro

80

Tyr Thr
95



Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

100

Artificial sequence

humanized sequence

Leu

Thr

20

Asn

Gly

Ala

Gly
100

Thr

Ile

Gln

Ser

Thr

Thr

85

Thr

Gln

Thr

Gln

Leu

Asp

70

Tyr

Lys

Ser

Cys

Lys

Gln

55

Tyr

Tyr

Leu

Artificial sequence

<210> 105

<211> 106

<212> PRT

<213>

<220>

<223>

<400> 105

Asp Ile Gln

1

Asp Arg Val

Leu Ala Trp
35

Tyr Lys Thr

50

Ser Gly Ser

65

Glu Asp Phe

Phe Gly Gln

<210> 106

<211> 106

<212> PRT

<213>

<220>

<223>

<400>

humanized sequence

106

Pro

Lys

Pro

40

Thr

Thr

Cys

Glu

105

Ser

Gly

25

Gly

Gly

Leu

Tyr

Ile
105

Ser

10

Ser

Lys

Ile

Thr

Gln

90

Lys

Leu

Gln

Ala

Pro

Ile

75

Tyr

Ser

Asn

Pro

Ser

60

Ser

Asn

Ala

Ile

Lys

45

Arg

Ser

Asn

Ser

Asn

30

Leu

Phe

Leu

Gly

Val

15

Asn

Leu

Ser

Gln

Tyr
95

Gly

Tyr

Ile

Gly

Pro

80

Thr



Asp

Asp

Leu

Tyr

Ser

65

Glu

Phe

Ile

Arg

Ala

Lys

50

Gly

Asp

Gly

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

<220>
<223>

<400>

Gln Leu

Val Thr
20

Trp Tyr
35

Thr Asn

Ser Gly

Phe Ala

Gln Gly
100

107
106
PRT

Thr

Ile

Gln

Ser

Thr

Thr

85

Thr

Gln Ser

Thr Cys

Gln Lys

Leu Gln

55

Asp Tyr
70

Tyr Tyr

Lys Leu

Artificial sequence

humanized sequence

107

Asp Ile Gln Leu

1

Asp Arg Val Thr

20

Leu Ala Trp Tyr

35

Tyr Lys Thr Asn

50

Thr

Ile

Gln

Ser

Gln Ser

Thr Cys

Gln Lys

Leu Gln
55

Pro

Lys

Pro

40

Thr

Thr

Cys

Glu

Pro

Lys

Pro

40

Thr

Ser

Gly

25

Gly

Gly

Leu

Ser

Ile
105

Ser

Gly

25

Gly

Gly

Ser

10

Ser

Lys

Ile

Thr

Gln

90

Lys

Ser

10

Ser

Lys

Ile

Leu

Gln

Ala

Pro

Ile

75

Tyr

Ser

Asn

Pro

Ser

60

Ser

Asn

Ala

Ile

Lys

45

Arg

Ser

Asn

Ser

Asn

30

Leu

Phe

Leu

Gly

Leu Ser Ala Ser

Gln Asn Ile Asn

30

Ala Pro Lys Leu

45

Pro Ser Arg Phe

60

Val Gly
15

Asn Tyr

Leu Ile

Ser Gly

Gln Pro

80

Tyr Thr
95

Val Gly

15

Asn Tyr

Leu Ile

Ser Gly



Ser Gly Ser Gly Thr

65

Glu Asp Phe Ala Thr

85

Asp Tyr Thr

70

Tyr Tyr Cys

Phe Gly Gln Gly Thr Lys Leu Glu

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

<220>
<223>

<400>

Asp Ile
1

Asp Arg

Leu Ala

Tyr Asn
50

Ser Gly
65

Glu Asp

Phe Gly

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

100

108
106
PRT

Artificial sequence

humanized sequence

108

Gln Leu

Val Thr
20

Trp Tyr
35

Ala Asn

Ser Gly

Phe Ala

Gln Gly
100

109
114
PRT

Thr

Ile

Gln

Ser

Thr

Thr

85

Thr

Gln

Thr

Gln

Leu

Asp

70

Tyr

Lys

Ser

Cys

Lys

Gln

55

Tyr

Tyr

Leu

Artificial sequence

Pro

Lys

Pro

40

Thr

Thr

Cys

Glu

Leu

Cys

Ile
105

Ser

Ala

25

Gly

Gly

Leu

Gln

Ile
105

Thr Ile Ser Ser Leu Gln Pro

75

80

Gln Tyr Asn Asp Gly Tyr Thr

90

Lys

Ser

10

Gly

Lys

Ile

Thr

Gln

90

Lys

Leu

Gln

Ala

Pro

Ile

75

Tyr

Ser

Asn

Pro

Ser

60

Ser

Asn

Ala

Ile

Lys

45

Arg

Ser

Ser

Ser

Asn

30

Leu

Phe

Leu

Trp

95

Val

15

Asn

Leu

Ser

Gln

Tyr
95

Gly

Tyr

Ile

Gly

Pro

80

Thr



<220>
<223>

<400>

humanized sequence

109

Asp Ile Val Met

1

Glu

Val

Ser

Pro

65

Ile

Tyr

Leu

Arg

Asn

Pro

50

Asp

Ser

Tyr

Lys

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

<220>
<223>

<400>

Ala

Gln

35

Lys

Arg

Ser

Asp

110
114
PRT

Thr

20

Lys

Leu

Phe

Leu

Thr
100

Thr

Ile

Asn

Leu

Ser

Gln

85

Leu

Gln

Asn

Tyr

Ile

Gly

70

Ala

Met

Ser

Cys

Leu

Tyr

55

Ser

Glu

Lys

Artificial sequence

humanized sequence

110

Pro

Lys

Ala

40

Trp

Gly

Asp

Met

Asp

Ser

25

Trp

Ala

Ser

Val

Phe
105

Ser

10

Ser

Tyr

Ser

Gly

Ala

90

Gly

Leu

Gln

Gln

Thr

Thr

75

Val

Ala

Ala

Ser

Gln

Arg

60

Asp

Tyr

Gly

Val

Leu

Lys

45

Gln

Phe

Tyr

Thr

Ser

Leu

30

Pro

Ser

Thr

Cys

Lys
110

Leu

15

Tyr

Gly

Gly

Leu

Gln

95

Leu

Gly

Ser

Gln

Val

Thr

80

Gln

Glu

Asp Val Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Lys Ser Ser Gln Ser Leu Leu Tyr Ser

20

25

30



Gly

Ser

Pro

65

Ile

Tyr

Ile

Asn

Pro

50

Ser

Ser

Tyr

Lys

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

<400>

Gln Lys
35

Lys Leu

Arg Phe

Ser Leu

Asp Val
100

111
16
PRT

Asn

Leu

Ser

Gln

85

Leu

Mus musculus

111

Arg Ser Ser Gln Ser

1

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

<400>

112
11
PRT

5

Mus musculus

112

Arg Ala Ser Gln Asp

1

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

<220>

113

11

PRT
Unknown

5

Tyr

Ile

Gly

70

Pro

Met

Leu

Tyr

55

Ser

Glu

Asn

Ala

40

Trp

Gly

Asp

Met

Trp

Ala

Ser

Val

Phe
105

Tyr

Ser

Gly

Ala

90

Gly

Gln

Thr

Thr

75

Thr

Gly

Gln

Arg

60

Asp

Tyr

Gly

Lys

45

Gln

Phe

Tyr

Thr

Pro

Ser

Thr

Cys

Lys
110

Gly

Gly

Leu

Gln

95

Leu

Lys

Val

Thr

80

Gln

Glu

Ile Val His Ser Asn Gly Asn Thr Tyr Leu Glu

10

Ile Tyr Gly Ser Leu Asn

10

15



<223> Rattus norvegicus or humanized sequence
<400> 113

Lys Gly Ser Gln Asn Ile Asn Asn Tyr Leu Ala
1 5 10

<210> 114

<211> 11

<212> PRT

<213> Rattus norvegicus

<400> 114

Lys Ala Gly Gln Lys Ile Asn Asn Tyr Leu Ala
1 5 10

<210> 115

<211> 11

<212> PRT

<213> Rattus norvegicus

<400> 115

Arg Ala Ser Gln Asp Ile Ser Asn Tyr Leu Asn
1 5 10

<210> 116

<211> 11

<212> PRT

<213> Rattus norvegicus

<400> 116

Lys Gly Ser Gln Asn Ile Asp Asn Tyr Leu Ala
1 5 10

<210> 117

<211> 11

<212> PRT

<213> Rattus norvegicus

<400> 117
Leu Ala Ser Glu Gly Ile Phe Ser Tyr Leu Ala
1 5 10

<210> 118
<211> 17



<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 118

Lys Ser Ser Gln Ser Leu Leu Tyr Ser Gly Asn Gln Lys Asn Tyr Leu
1 5 10 15

Ala

<210> 119

<211> 11

<212> PRT

<213> Rattus norvegicus

<400> 119

Lys Gly Ser Gln Asn Ile Tyr Asn Tyr Leu Ala
1 5 10

<210> 120
<211> 11
<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 120

Leu Ala Ser Glu Gly Ile Phe Ser Tyr Leu Gly
1 5 10

<210> 121
<211> 11
<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 121

Lys Ala Gly Gln Asn Ile Asn Asn Tyr Leu Ala
1 5 10



<210> 122
<211> 17
<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 122

Lys Ser Ser Gln Ser Leu Leu Tyr Ser Val Asn Gln Lys Asn Tyr Leu
1 5 10 15

Ala

<210> 123

<211> 11

<212> PRT

<213> Rattus norvegicus

<400> 123

Lys Gly Ser Gln Asn Ile Asn Asn Tyr Leu Gly
1 5 10

210> 124

<211> 7

212> PRT

<213> Mus musculus

<400> 124

Lys Val Ser Asn Arg Phe Ser
1 5

<210> 125

211> 7

<212> PRT

<213> Mus musculus

<400> 125
Gly Thr Ser Ser Leu Asp Ser
1 5

<210> 126
<211> 7



<212>
<213>

<220>
<223>

<400>

PRT
Unknown

Rattus norvegicus or humanized sequence

126

Lys Thr Asn Ser Leu Gln Thr

1

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

<220>
<223>

<400>

5

127

7

PRT
Unknown

Rattus norvegicus or humanized sequence

127

Asn Ala Asn Ser Leu Gln Thr

1

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

<400>

5

128

7

PRT

Rattus norvegicus

128

Tyr Thr Ser Arg Leu His Ser

1

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

<400>

5

129

7

PRT

Rattus norvegicus

129

Gly Ala Asn Thr Leu Gln Ala

1

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

<220>

5

130

PRT
Unknown



<223> Rattus norvegicus or humanized sequence
<400> 130

Trp Ala Ser Thr Arg Gln Ser
1 5

<210> 131

<211> 7

<212> PRT

<213> Rattus norvegicus

<400> 131

Gly Ala Asn Ser Leu Gln Ala
1 5

<210> 132

<211> 7

<212> PRT

<213> Rattus norvegicus

<400> 132

Lys Thr Asn Asn Leu Gln Thr
1 5

<210> 133

<211> 7

<212> PRT

<213> Rattus norvegicus

<400> 133

Lys Thr Ser Ser Leu Gln Ala
1 5

<210> 134

<211> 7

<212> PRT

<213> Rattus norvegicus

<400> 134
Glu Thr Asn Ser Leu Gln Thr

1 5

<210> 135
<211> 9



<212> PRT
<213> Mus musculus

<400> 135

Phe Gln Gly Ser His Val Pro Arg Thr
1 5

<210> 136

211> 9

<212> PRT

<213> Mus musculus

<400> 136

Leu Gln Tyr Ala Ser Tyr Pro Tyr Thr
1 5

<210> 137

<211> 8

<212> PRT

<213> Rattus norvegicus

<400> 137

Tyr Gln Tyr Asn Asn Trp Tyr Thr
1 5

<210> 138
<211> 8

<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 138

Gln Gln Tyr Asn Ser Trp Tyr Thr
1 5

<210> 139

<211> 9

<212> PRT

<213> Rattus norvegicus

<400> 139

Gln Gln Gly Asn Thr Leu Pro Trp Thr
1 5



210> 140
<211> 8

212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 140

Ser Gln Tyr Asn Asn Gly Tyr Thr
1 5

<210> 141

<211> 8

<212> PRT

<213> Rattus norvegicus

<400> 141

Tyr Gln Tyr Asn Asp Gly Tyr Thr
1 5

<210> 142
<211> 8

<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 142

Tyr Gln Tyr Asn Asn Gly Tyr Thr
1 5

<210> 143
<211> 8

<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 143

Cys Gln Tyr Asn Asn Gly Tyr Thr
1 5



<210> 144
<211> 9

<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 144

Gln Gln Ser Tyr Lys Phe Pro Val Thr
1 5

<210> 145
<211> 8

<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 145

Cys Gln Tyr Asn Asp Gly Tyr Thr
1 5

<210> 146
<211> 10
<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 146

Gln Gln Tyr Tyr Asp Thr Leu Met Lys Met
1 5 10

<210> 147
<211> 10
<212> PRT
<213> Unknown

<220>
<223> Rattus norvegicus or humanized sequence

<400> 147

Gln Gln Tyr Tyr Asp Val Leu Met Asn Met



<210> 148

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> humanized sequence

<400> 148

Tyr Gln Tyr Asn Gln Gly Tyr Thr
1 5

<210> 149

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> humanized sequence

<400> 149

Tyr Gln Tyr Asn Ser Gly Tyr Thr
1 5

<210> 150
<211> 1531
<212> PRT
<213> Homo sapiens

<400> 150
Met Ala Leu Arg Gly Phe Cys Ser Ala Asp Gly Ser Asp Pro Leu Trp
1 5 10 15

Asp Trp Asn Val Thr Trp Asn Thr Ser Asn Pro Asp Phe Thr Lys Cys
20 25 30

Phe Gln Asn Thr Val Leu Val Trp Val Pro Cys Phe Tyr Leu Trp Ala
35 40 45

Cys Phe Pro Phe Tyr Phe Leu Tyr Leu Ser Arg His Asp Arg Gly Tyr
50 55 60



Ile

65

Leu

Ser

Leu

Arg

Ala

145

Leu

Val

Asp

Pro

Thr

225

Leu

Leu

Val

Gln

Trp

Arg

Gly

Lys

130

Leu

Lys

Tyr

Arg

Glu

210

Gly

Trp

Val

Lys

Met

Ile

Gly

Ile

115

Gly

Val

Glu

Phe

Ser

195

Ser

Leu

Ser

Lys

Val
275

Thr

Val

Ile

100

Thr

Val

Cys

Asp

Ser

180

Pro

Ser

Ile

Leu

Asn

260

Val

Pro

Cys

85

Phe

Met

Gln

Ala

Ala

165

Leu

Leu

Ala

Val

Asn

245

Trp

Tyr

Leu

70

Trp

Leu

Leu

Ser

Leu

150

Gln

Leu

Phe

Ser

Arg

230

Lys

Lys

Ser

Asn

Ala

Ala

Leu

Ser

135

Ala

Val

Leu

Ser

Phe

215

Gly

Glu

Lys

Ser

Lys

Asp

Pro

Ala

120

Gly

Ile

Asp

Ile

Glu

200

Leu

Tyr

Asp

Glu

Lys
280

Thr

Leu

Val

105

Thr

Ile

Leu

Leu

Gln

185

Thr

Ser

Arg

Thr

Cys

265

Asp

Lys

Phe

90

Phe

Phe

Met

Arg

Phe

170

Leu

Ile

Arg

Gln

Ser

250

Ala

Pro

Thr

75

Tyr

Leu

Leu

Leu

Ser

155

Arg

Val

His

Ile

Pro

235

Glu

Lys

Ala

Ala

Ser

Val

Ile

Thr

140

Lys

Asp

Leu

Asp

Thr

220

Leu

Gln

Thr

Gln

Leu

Phe

Ser

Gln

125

Phe

Ile

Ile

Ser

Pro

205

Phe

Glu

Val

Arg

Pro
285

Gly

Trp

Pro

110

Leu

Trp

Met

Thr

Cys

190

Asn

Trp

Gly

Val

Lys

270

Lys

Phe

Glu

95

Thr

Glu

Leu

Thr

Phe

175

Phe

Pro

Trp

Ser

Pro

255

Gln

Glu

Leu

80

Arg

Leu

Arg

Val

Ala

160

Ser

Cys

Ile

Asp

240

Val

Pro

Ser



Ser

Pro

305

Phe

Leu

Val

Leu

Phe

385

Gly

Ser

Arg

Leu

Ser

465

Ala

Lys

290

Gln

Gly

Met

Asn

Leu

370

His

Ala

Ser

Phe

Gln

450

Val

Val

Val

Lys

Pro

Met

Asp

355

Phe

Ile

Val

Thr

Met

435

Val

Leu

Met

Asp

Glu

Tyr

Phe

340

Thr

Val

Cys

Tyr

Val

420

Asp

Ile

Ala

Ala

Ala

Trp

Phe

325

Ser

Lys

Thr

Phe

Arg

405

Gly

Leu

Leu

Gly

Met
485

Asn

Asn

310

Leu

Gly

Ala

Ala

Val

390

Lys

Glu

Ala

Ala

Val

470

Lys

Glu

295

Pro

Met

Pro

Pro

Cys

375

Ser

Ala

Ile

Thr

Leu

455

Ala

Thr

Glu

Ser

Ser

Gln

Asp

360

Leu

Gly

Leu

Val

Tyr

440

Tyr

Val

Lys

Val

Leu

Phe

Ile

345

Trp

Gln

Met

Val

Asn

425

Ile

Leu

Met

Thr

Glu

Phe

Phe

330

Leu

Gln

Thr

Arg

Ile

410

Leu

Asn

Leu

Val

Tyr
490

Ala

Lys

315

Phe

Lys

Gly

Leu

Ile

395

Thr

Met

Met

Trp

Leu

475

Gln

Leu

300

Val

Lys

Leu

Tyr

Val

380

Lys

Asn

Ser

Ile

Leu

460

Met

Val

Ile

Leu

Ala

Leu

Phe

365

Leu

Thr

Ser

Val

Trp

445

Asn

Val

Ala

Val

Tyr

Ile

Ile

350

Tyr

His

Ala

Ala

Asp

430

Ser

Leu

Pro

His

Lys

Lys

His

335

Lys

Thr

Gln

Val

Arg

415

Ala

Ala

Gly

Val

Met
495

Ser

Thr

320

Asp

Phe

Val

Tyr

Ile

400

Lys

Gln

Pro

Pro

Asn

480

Lys



Ser

Lys

Leu

Leu

545

Ala

Leu

Arg

Ala

Leu

625

Thr

Asp

Leu

Ser

Lys
705

Lys

Val

Ala

530

Ser

Leu

Asp

Phe

Ser

610

Glu

Asn

Pro

Val

Ala

690

Gly

Asp

Leu

515

Ile

Ala

Cys

Ala

Pro

595

Val

Pro

Ser

Pro

Ala

675

Leu

Ser

Asn

500

Lys

Arg

Val

Thr

Gln

580

Leu

Ser

Asp

Ile

Thr

660

Val

Leu

Val

Arg

Leu

Gln

Gly

Phe

565

Thr

Asn

Leu

Ser

Thr

645

Leu

Val

Ala

Ala

Ile

Tyr

Glu

Thr

550

Ala

Ala

Ile

Lys

Ile

630

Val

Asn

Gly

Glu

Tyr
710

Lys

Ala

Glu

535

Phe

Val

Phe

Leu

Arg

615

Glu

Arg

Gly

Gln

Met

695

Val

Leu

Trp

520

Leu

Thr

Tyr

Val

Pro

600

Leu

Arg

Asn

Ile

Val

680

Asp

Pro

Met

505

Glu

Lys

Trp

Val

Ser

585

Met

Arg

Arg

Ala

Thr

665

Gly

Lys

Gln

Asn

Leu

Val

Val

Thr

570

Leu

Val

Ile

Pro

Thr

650

Phe

Cys

Val

Gln

Glu

Ala

Leu

Cys

555

Ile

Ala

Ile

Phe

Val

635

Phe

Ser

Gly

Glu

Ala
715

Ile

Phe

Lys

540

Thr

Asp

Leu

Ser

Leu

620

Lys

Thr

Ile

Lys

Gly

700

Trp

Leu

Lys

525

Lys

Pro

Glu

Phe

Ser

605

Ser

Asp

Trp

Pro

Ser

685

His

Ile

Asn

510

Asp

Ser

Phe

Asn

Asn

590

Ile

His

Gly

Ala

Glu

670

Ser

Val

Gln

Gly

Lys

Ala

Leu

Asn

575

Ile

Val

Glu

Gly

Arg

655

Gly

Leu

Ala

Asn

Ile

Val

Tyr

Val

560

Ile

Leu

Gln

Glu

Gly

640

Ser

Ala

Leu

Ile

Asp
720



Ser

Tyr

Leu

Ser

Asn

785

His

Leu

Pro

Met

Phe

865

Asn

Glu

Gln

Leu

Arg

Pro

Gly

770

Ala

Val

Lys

Gln

Gly

850

Leu

Gly

Asn

Leu

Arg

Ser

Ser

755

Gly

Asp

Gly

Asn

Val

835

Ser

Arg

Val

Gly

Ser
915

Glu

Val

740

Gly

Gln

Ile

Lys

Lys

820

Asp

Tyr

Thr

Thr

Met

900

Ser

Asn

725

Ile

Asp

Lys

Tyr

His

805

Thr

Val

Gln

Tyr

Gly

885

Leu

Ser

Ile

Gln

Arg

Gln

Leu

790

Ile

Arg

Ile

Glu

Ala

870

Val

Val

Ser

Leu

Ala

Thr

Arg

775

Phe

Phe

Ile

Ile

Leu

855

Ser

Ser

Thr

Ser

Phe

Cys

Glu

760

Val

Asp

Glu

Leu

Val

840

Leu

Thr

Gly

Asp

Tyr
920

Gly

Ala

745

Ile

Ser

Asp

Asn

Val

825

Met

Ala

Glu

Pro

Ser

905

Ser

Cys

730

Leu

Gly

Leu

Pro

Val

810

Thr

Ser

Arg

Gln

Gly

890

Ala

Gly

Gln

Leu

Glu

Ala

Leu

795

Ile

His

Gly

Asp

Glu

875

Lys

Gly

Asp

Leu

Pro

Lys

Arg

780

Ser

Gly

Ser

Gly

Gly

860

Gln

Glu

Lys

Ile

Glu

Asp

Gly

765

Ala

Ala

Pro

Met

Lys

845

Ala

Asp

Ala

Gln

Ser
925

Glu

Leu

750

Val

Val

Val

Lys

Ser

830

Ile

Phe

Ala

Lys

Leu

910

Arg

Pro

735

Glu

Asn

Tyr

Asp

Gly

815

Tyr

Ser

Ala

Glu

Gln

895

Gln

His

Tyr

Ile

Leu

Ser

Ala

800

Met

Leu

Glu

Glu

Glu

880

Met

Arg

His



Asn Ser Thr Ala Glu Leu Gln Lys Ala Glu Ala Lys Lys Glu Glu Thr
930 935 940

Trp Lys Leu Met Glu Ala Asp Lys Ala Gln Thr Gly Gln Val Lys Leu
945 950 955 960

Ser Val Tyr Trp Asp Tyr Met Lys Ala Ile Gly Leu Phe Ile Ser Phe
965 970 975

Leu Ser Ile Phe Leu Phe Met Cys Asn His Val Ser Ala Leu Ala Ser
980 985 990

Asn Tyr Trp Leu Ser Leu Trp Thr Asp Asp Pro Ile Val Asn Gly Thr
995 1000 1005

Gln Glu His Thr Lys Val Arg Leu Ser Val Tyr Gly Ala Leu Gly
1010 1015 1020

Ile Ser Gln Gly Ile Ala Val Phe Gly Tyr Ser Met Ala Val Ser
1025 1030 1035

Ile Gly Gly Ile Leu Ala Ser Arg Cys Leu His Val Asp Leu Leu
1040 1045 1050

His Ser 1Ile Leu Arg Ser Pro Met Ser Phe Phe Glu Arg Thr Pro
1055 1060 1065

Ser Gly Asn Leu Val Asn Arg Phe Ser Lys Glu Leu Asp Thr Val
1070 1075 1080

Asp Ser Met Ile Pro Glu Val 1Ile Lys Met Phe Met Gly Ser Leu
1085 1090 1095

Phe Asn Val Ile Gly Ala Cys 1Ile Val Ile Leu Leu Ala Thr Pro
1100 1105 1110

Ile Ala Ala Ile Ile Ile Pro Pro Leu Gly Leu Ile Tyr Phe Phe
1115 1120 1125

Val Gln Arg Phe Tyr Val Ala Ser Ser Arg Gln Leu Lys Arg Leu
1130 1135 1140



Glu

Leu

Phe

Tyr

Glu

Val

Val

Arg

Leu

Gln

Glu

Val

Gly

Ser
1145

Leu
1160

Ile
1175

Tyr
1190

Cys
1205

Ile
1220

Ser
1235

Met
1250

Lys
1265

Glu
1280

Phe
1295

Leu
1310

Ile
1325

Val

Gly

His

Pro

Val

Ser

Tyr

Ser

Glu

Thr

Arg

Arg

Val

Ser

Val

Gln

Ser

Gly

Arg

Ser

Ser

Tyr

Ala

Asn

His

Gly

Arg

Ser

Ser

Ile

Asn

His

Leu

Glu

Ser

Pro

Tyr

Ile

Arg

Ser

Val

Asp

Val

Cys

Ser

Gln

Met

Glu

Pro

Cys

Asn

Thr

Pro
1150

Ile
1165

Leu
1180

Ala
1195

Ile
1210

Leu
1225

Val
1240

Glu
1255

Thr
1270

Ser
1285

Leu
1300

Val
1315

Gly
1330

Val

Arg

Lys

Asn

Val

Ser

Thr

Thr

Glu

Ser

Arg

Thr

Ala

Tyr

Ala

Val

Arg

Leu

Ala

Thr

Asn

Lys

Trp

Tyr

Ile

Gly

Ser

Phe

Asp

Trp

Phe

Gly

Tyr

Ile

Glu

Pro

Arg

Asn

Lys

His

Glu

Glu

Leu

Ala

Leu

Leu

Val

Ala

Gln

Glu

Gly

Ser

Phe
1155

Glu
1170

Asn
1185

Ala
1200

Ala
1215

Val
1230

Asn
1245

Ala
1260

Pro
1275

Val
1290

Asp
1305

Gly
1320

Ser
1335

Asn

Gln

Gln

Val

Leu

Gly

Trp

Val

Trp

Gly

Leu

Glu

Leu

Glu

Glu

Lys

Arg

Phe

Leu

Leu

Glu

Gln

Arg

Asp

Lys

Thr

Thr

Arg

Ala

Leu

Ala

Ser

Val

Arg

Ile

Val

Phe

Val

Leu



Gly

Asp

Lys

Leu

Val

Ala

Asn

Leu

Ala

Thr

Asn

Glu

Gly

<210>
<211>

Leu
1340

Gly
1355

Ile
1370

Arg
1385

Trp
1400

Leu
1415

Leu
1430

Leu
1445

Val
1460

Gln
1475

Thr
1490

Ile
1505

Leu
1520

Phe

Ile

Thr

Met

Thr

Pro

Ser

Arg

Asp

Phe

Ile

Gln

Phe

151
33

Arg

Asn

Ile

Asn

Ser

Asp

Val

Lys

Leu

Glu

Met

Glu

Tyr

Ile

Ile

Ile

Leu

Leu

Lys

Gly

Thr

Glu

Asp

Asp

Tyr

Ser

Asn

Ala

Pro

Asp

Glu

Leu

Gln

Lys

Thr

Cys

Tyr

Gly

Met

Glu
1345

Lys
1360

Gln
1375

Pro
1390

Leu
1405

Asp
1420

Arg
1435

Ile
1450

Asp
1465

Thr
1480

Thr
1495

Ala
1510

Ala
1525

Ser

Ile

Asp

Phe

Ala

His

Gln

Leu

Asp

Val

Arg

Pro

Lys

Ala

Gly

Pro

Ser

His

Glu

Leu

Val

Leu

Leu

Val

Ser

Asp

Glu

Leu

Val

Gln

Leu

Cys

Val

Leu

Ile

Thr

Ile

Asp

Ala

Gly

His

Leu

Tyr

Lys

Ala

Cys

Asp

Gln

Ile

Val

Leu

Gly

Glu
1350

Asp
1365

Phe
1380

Ser
1395

Asp
1410

Glu
1425

Leu
1440

Glu
1455

Ser
1470

Ala
1485

Leu
1500

Leu
1515

Leu
1530

Ile

Leu

Ser

Asp

Phe

Gly

Ala

Ala

Thr

His

Asp

Gln

Val

Ile

Arg

Gly

Glu

Val

Gly

Arg

Thr

Ile

Arg

Lys

Gln

Ile

Phe

Ser

Glu

Ser

Glu

Ala

Ala

Arg

Leu

Gly

Arg



<212> PRT
<213> Homo sapiens

<400> 151

Met Ala Leu Arg Gly Phe Cys Ser Ala Asp Gly Ser Asp Pro Leu Trp
1 5 10 15

Asp Trp Asn Val Thr Trp Asn Thr Ser Asn Pro Asp Phe Thr Lys Cys
20 25 30

Phe

<210> 152

<211> 5

<212> PRT

<213> Homo sapiens

<400> 152

Arg Ser Arg Gly Ile
1 5

<210> 153

<211> 18

<212> PRT

<213> Homo sapiens

<400> 153

Ser Lys Ile Met Thr Ala Leu Lys Glu Asp Ala Gln Val Asp Leu Phe
1 5 10 15

Arg Asp

<210> 154

<211> 26

<212> PRT

<213> Homo sapiens

<400> 154

Met Met Phe Ser Gly Pro Gln Ile Leu Lys Leu Leu Ile Lys Phe Val
1 5 10 15



Asn Asp Thr

<210> 155
<211> 22
<212> PRT
<213> Homo
<400> 155

Val Thr Ile
1

Ser Leu Ala

<210> 156
<211> 37
<212> PRT
<213> Homo
<400> 156

Ala Leu Ala
1

Val Asn Gly

Ala Leu Gly
35

<210> 157

<211> 1329
<212> PRT

<213> Homo
<400> 157

Met Asp Pro
1

Ile Thr Phe

Pro Leu Glu

Lys Ala
20

sapiens

Asp Glu
5

Leu Phe
20

sapiens

Ser Asn
5

Thr Gln
20

Ile Ser

sapiens

Asn Pro
5

Trp Trp
20

Gly Ser

Pro Asp Trp Gln Gly
25

Asn Asn Ile Leu Asp Ala Gln Thr Ala Phe Val
10 15

Asn

Tyr Trp Leu Ser Leu Trp Thr Asp Asp Pro Ile
10 15

Glu His Thr Lys Val Arg Leu Ser Val Tyr Gly
25 30

Cys Pro Glu Ser Ser Ala Ser Phe Leu Ser Arg
10 15

Ile Thr Gly Leu Ile Val Arg Gly Tyr Arg Gln
25 30

Asp Leu Trp Ser Leu Asn Lys Glu Asp Thr Ser



Glu

Lys

65

Ala

Ala

Lys

Phe

Lys

145

Gly

Leu

Ile

Thr

Met

225

Met

Gln

50

Thr

Gln

Leu

Val

Lys

130

Leu

Tyr

Val

Lys

Asn

210

Ser

Ile

35

Val

Arg

Pro

Ile

Leu

115

Ala

Leu

Phe

Leu

Thr

195

Ser

Val

Trp

Val

Lys

Lys

Val

100

Tyr

Ile

Ile

Tyr

His

180

Ala

Ala

Asp

Ser

Pro

Gln

Glu

85

Lys

Lys

His

Lys

Thr

165

Gln

Val

Arg

Ala

Ala
245

Val

Pro

70

Ser

Ser

Thr

Asp

Phe

150

Val

Tyr

Ile

Lys

Gln

230

Pro

Leu

55

Val

Ser

Pro

Phe

Leu

135

Val

Leu

Phe

Gly

Ser

215

Leu

40

Val

Lys

Lys

Gln

Gly

120

Met

Asn

Leu

His

Ala

200

Ser

Phe

Gln

Lys

Val

Val

Lys

105

Pro

Met

Asp

Phe

Ile

185

Val

Thr

Met

Val

Asn

Val

Asp

90

Glu

Tyr

Phe

Thr

Val

170

Cys

Tyr

Val

Asp

Ile
250

Trp

Tyr

75

Ala

Trp

Phe

Ser

Lys

155

Thr

Phe

Arg

Gly

Leu

235

Leu

Lys

60

Ser

Asn

Asn

Leu

Gly

140

Ala

Ala

Val

Lys

Glu

220

Ala

Ala

45

Lys

Ser

Glu

Pro

Met

125

Pro

Pro

Cys

Ser

Ala

205

Ile

Thr

Leu

Glu

Lys

Glu

Ser

110

Ser

Gln

Asp

Leu

Gly

190

Leu

Val

Tyr

Tyr

Cys

Asp

Val

95

Leu

Phe

Ile

Trp

Gln

175

Met

Val

Asn

Ile

Leu
255

Ala

Pro

80

Glu

Phe

Phe

Leu

Gln

160

Thr

Arg

Ile

Leu

Asn

240

Leu



Trp

Leu

Gln

Glu

305

Ala

Leu

Cys

Ile

Ala

385

Ile

Phe

Val

Phe

Ser

Leu

Met

Val

290

Ile

Phe

Lys

Thr

Asp

370

Leu

Ser

Leu

Lys

Thr

450

Ile

Asn

Val

275

Ala

Leu

Lys

Lys

Pro

355

Glu

Phe

Ser

Ser

Asp

435

Trp

Pro

Leu

260

Pro

His

Asn

Asp

Ser

340

Phe

Asn

Asn

Ile

His

420

Gly

Ala

Glu

Gly

Val

Met

Gly

Lys

325

Ala

Leu

Asn

Ile

Val

405

Glu

Gly

Arg

Gly

Pro

Asn

Lys

Ile

310

Val

Tyr

Val

Ile

Leu

390

Gln

Glu

Gly

Ser

Ala

Ser

Ala

Ser

295

Lys

Leu

Leu

Ala

Leu

375

Arg

Ala

Leu

Thr

Asp

455

Leu

Val

Val

280

Lys

Val

Ala

Ser

Leu

360

Asp

Phe

Ser

Glu

Asn

449

Pro

Val

Leu

265

Met

Asp

Leu

Ile

Ala

345

Cys

Ala

Pro

Val

Pro

425

Ser

Pro

Ala

Ala

Ala

Asn

Lys

Arg

330

Val

Thr

Gln

Leu

Ser

410

Ile

Thr

Val

Gly

Met

Arg

Leu

315

Gln

Gly

Phe

Thr

Asn

395

Leu

Ser

Thr

Leu

Val

Val

Lys

Ile

300

Tyr

Glu

Thr

Ala

Ala

380

Ile

Lys

Ile

Val

Asn

460

Gly

Ala

Thr

285

Lys

Ala

Glu

Phe

Val

365

Phe

Leu

Arg

Glu

Arg

445

Gly

Gln

Val

270

Lys

Leu

Trp

Leu

Thr

350

Tyr

Val

Pro

Leu

Arg

430

Asn

Ile

Val

Met

Thr

Met

Glu

Lys

335

Trp

Val

Ser

Met

Arg

415

Arg

Ala

Thr

Gly

Val

Tyr

Asn

Leu

320

Val

Val

Thr

Leu

Val

400

Ile

Pro

Thr

Phe

Cys



465

Gly

Glu

Ala

Gln

Leu

545

Glu

Ala

Leu

Ile

His

625

Gly

Asp

Glu

Lys

Gly

Trp

Leu

530

Pro

Lys

Arg

Ser

Gly

610

Ser

Gly

Gly

Gln

Ser

His

Ile

515

Glu

Asp

Gly

Ala

Ala

595

Pro

Met

Lys

Ala

Asp
675

Ser

Val

500

Gln

Glu

Leu

Val

Val

580

Val

Lys

Ser

Ile

Phe

660

Ala

Leu

485

Ala

Asn

Pro

Glu

Asn

565

Tyr

Asp

Gly

Tyr

Ser

645

Ala

Glu

470

Leu

Ile

Asp

Tyr

Ile

550

Leu

Ser

Ala

Met

Leu

630

Glu

Glu

Glu

Ser

Lys

Ser

Tyr

535

Leu

Ser

Asn

His

Leu

615

Pro

Met

Phe

Asn

Ala

Gly

Leu

520

Arg

Pro

Gly

Ala

Val

600

Lys

Gln

Gly

Leu

Gly
680

Leu

Ser

505

Arg

Ser

Ser

Gly

Asp

585

Gly

Asn

Val

Ser

Arg

665

Val

Leu

490

Val

Glu

Val

Gly

Gln

570

Ile

Lys

Lys

Asp

Tyr

650

Thr

Thr

475

Ala

Ala

Asn

Ile

Asp

555

Lys

Tyr

His

Thr

Val

635

Gln

Tyr

Gly

Glu

Tyr

Ile

Gln

540

Arg

Gln

Leu

Ile

Arg

620

Ile

Glu

Ala

Val

Met

Val

Leu

525

Ala

Thr

Arg

Phe

Phe

605

Ile

Ile

Leu

Ser

Ser
685

Asp

Pro

510

Phe

Cys

Glu

Val

Asp

590

Glu

Leu

Val

Leu

Thr

670

Gly

Lys

495

Gln

Gly

Ala

Ile

Ser

575

Asp

Asn

Val

Met

Ala

655

Glu

Pro

480

Val

Gln

Cys

Leu

Gly

560

Leu

Pro

Val

Thr

Ser

640

Arg

Gln

Gly



Lys

Gly

705

Asp

Ala

Thr

Gly

Val

785

Pro

Tyr

Met

Asp

Thr

865

Val

Phe

Glu

690

Lys

Ile

Lys

Gly

Leu

770

Ser

Ile

Gly

Ala

Leu

850

Pro

Asp

Asn

Ala

Gln

Ser

Lys

Gln

755

Phe

Ala

Val

Ala

Val

835

Leu

Ser

Ser

Val

Lys

Leu

Arg

Glu

740

Val

Ile

Leu

Asn

Leu

820

Ser

His

Gly

Met

Ile

Gln

Gln

His

725

Glu

Lys

Ser

Ala

Gly

805

Gly

Ile

Ser

Asn

Ile

885

Gly

Met

Arg

710

His

Thr

Leu

Phe

Ser

790

Thr

Ile

Gly

Ile

Leu

870

Pro

Ala

Glu

695

Gln

Asn

Trp

Ser

Leu

775

Asn

Gln

Ser

Gly

Leu

855

Val

Glu

Cys

Asn

Leu

Ser

Lys

Val

760

Ser

Tyr

Glu

Gln

Ile

840

Arg

Asn

Val

Ile

Gly

Ser

Thr

Leu

745

Tyr

Ile

Trp

His

Gly

825

Leu

Ser

Arg

Ile

Val

Met

Ser

Ala

730

Met

Trp

Phe

Leu

Thr

810

Ile

Ala

Pro

Phe

Lys

890

Ile

Leu

Ser

715

Glu

Glu

Asp

Leu

Ser

795

Lys

Ala

Ser

Met

Ser

875

Met

Leu

Val

700

Ser

Leu

Ala

Tyr

Phe

780

Leu

Val

Val

Arg

Ser

860

Lys

Phe

Leu

Thr

Ser

Gln

Asp

Met

765

Met

Trp

Arg

Phe

Cys

845

Phe

Glu

Met

Ala

Asp

Tyr

Lys

Lys

750

Lys

Cys

Thr

Leu

Gly

830

Leu

Phe

Leu

Gly

Thr

Ser

Ser

Ala

735

Ala

Ala

Asn

Asp

Ser

815

Tyr

His

Glu

Asp

Ser

895

Pro

Ala

Gly

720

Glu

Gln

Ile

His

Asp

800

Val

Ser

Val

Arg

Thr

880

Leu

Ile



900 905 910

Ala Ala Ile Ile Ile Pro Pro Leu Gly Leu Ile Tyr Phe Phe Val Gln
915 920 925

Arg Phe Tyr Val Ala Ser Ser Arg Gln Leu Lys Arg Leu Glu Ser Val
930 935 940

Ser Arg Ser Pro Val Tyr Ser His Phe Asn Glu Thr Leu Leu Gly Val
945 950 955 960

Ser Val Ile Arg Ala Phe Glu Glu Gln Glu Arg Phe Ile His Gln Ser
965 970 975

Asp Leu Lys Val Asp Glu Asn Gln Lys Ala Tyr Tyr Pro Ser Ile Val
980 985 990

Ala Asn Arg Trp Leu Ala Val Arg Leu Glu Cys Val Gly Asn Cys Ile
995 1000 1005

Val Leu Phe Ala Ala Leu Phe Ala Val Ile Ser Arg His Ser Leu
1010 1015 1020

Ser Ala Gly Leu Val Gly Leu Ser Val Ser Tyr Ser Leu Gln Val
1025 1030 1035

Thr Thr Tyr Leu Asn Trp Leu Val Arg Met Ser Ser Glu Met Glu
1040 1045 1050

Thr Asn Ile Val Ala Val Glu Arg Leu Lys Glu Tyr Ser Glu Thr
1055 1060 1065

Glu Lys Glu Ala Pro Trp Gln 1Ile Gln Glu Thr Ala Pro Pro Ser
1070 1075 1080

Ser Trp Pro Gln Val Gly Arg Val Glu Phe Arg Asn Tyr Cys Leu
1085 1090 1095

Arg Tyr Arg Glu Asp Leu Asp Phe Val Leu Arg His 1Ile Asn Val
1100 1105 1110



Thr

Ala

Ser

Ile

Asp

Phe

Ala

His

Gln

Leu

Asp

Val

Arg

Pro

Ile
1115

Gly
1130

Ala
1145

Gly
1160

Pro
1175

Ser
1190

His
1205

Glu
1220

Leu
1235

Val
1250

Leu
1265

Leu
1280

Val
1295

Ser

Asn

Lys

Glu

Leu

Val

Gln

Leu

Cys

Val

Leu

Ile

Thr

Ile

Asp

Gly

Ser

Gly

His

Leu

Tyr

Lys

Ala

Cys

Asp

Gln

Ile

Val

Leu

Gly

Ser

Glu

Asp

Phe

Ser

Asp

Glu

Leu

Glu

Ser

Ala

Leu

Leu

Glu

Leu

Ile

Leu

Ser

Asp

Phe

Gly

Ala

Ala

Thr

His

Asp

Gln

Lys
1120

Thr
1135

Ile
1150

Arg
1165

Gly
1180

Glu
1195

Val
1210

Gly
1225

Arg
1240

Thr
1255

Ile
1270

Arg
1285

Lys
1300

Gln

Val

Leu

Ile

Phe

Ser

Glu

Ser

Glu

Ala

Ala

Arg

Leu

Gly

Arg

Gly

Gly

Asp

Lys

Leu

Val

Ala

Asn

Leu

Ala

Thr

Asn

Glu

Gly

Ile

Leu

Gly

Ile

Arg

Trp

Leu

Leu

Leu

Val

Gln

Thr

Ile

Leu

Val

Phe

Ile

Thr

Met

Thr

Pro

Ser

Arg

Asp

Phe

Ile

Gln

Phe

Gly
1125

Arg
1140

Asn
1155

Ile
1170

Asn
1185

Ser
1200

Asp
1215

Val
1230

Lys
1245

Leu
1260

Glu
1275

Met
1290

Glu
1305

Tyr

Arg

Ile

Ile

Ile

Leu

Leu

Lys

Gly

Thr

Glu

Asp

Asp

Tyr

Ser

Thr

Asn

Ala

Pro

Asp

Glu

Leu

Gln

Lys

Thr

Cys

Tyr

Gly

Met

Gly

Glu

Lys

Gln

Pro

Leu

Asp

Arg

Ile

Asp

Thr

Thr

Ala

Ala



Lys Asp Ala Gly Leu Val

131

132

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

<400>

0

5

158
1531
PRT

1315

Macaca fascicularis

158

Met Ala Leu

1

Asp

Phe

Cys

Ile

65

Leu

Ser

Leu

Arg

Ala
145

Trp

Gln

Phe

50

Gln

Trp

Arg

Gly

Lys

130

Leu

Asn

Asn

35

Pro

Met

Ile

Gly

Ile

115

Gly

Leu

Arg

Val

20

Thr

Phe

Thr

Val

Ile

100

Thr

Val

Cys

Gly

Thr

Val

Tyr

Leu

Cys

85

Phe

Met

Gln

Ala

Phe

Trp

Leu

Phe

Leu

70

Trp

Leu

Leu

Ser

Leu
150

Cys

Tyr

Val

Leu

55

Asn

Ala

Ala

Leu

Ser

135

Ala

Ser

Thr

Trp

40

Tyr

Lys

Asp

Pro

Ala

120

Gly

Ile

Ala

Ser

25

Val

Leu

Thr

Leu

Val

105

Thr

Ile

Leu

Asp

10

Asn

Pro

Ser

Lys

Phe

90

Phe

Phe

Met

Arg

Gly

Pro

Cys

Arg

Thr

75

Tyr

Leu

Leu

Leu

Ser
155

1320

Ser

Asp

Phe

His

60

Ala

Ser

Val

Ile

Thr

140

Lys

Asp

Phe

Tyr

45

Asp

Leu

Phe

Ser

Gln

125

Phe

Ile

Pro

Thr

30

Leu

Arg

Gly

Trp

Pro

110

Leu

Trp

Met

Leu

15

Lys

Trp

Gly

Phe

Glu

95

Thr

Glu

Leu

Thr

Trp

Cys

Ala

Tyr

Leu

80

Arg

Leu

Arg

Val

Ala
160



Leu

Val

Asp

Pro

Thr

225

Leu

Leu

Val

Ser

Pro

305

Phe

Leu

Val

Leu

Lys

Tyr

Arg

Glu

210

Gly

Trp

Val

Lys

Lys

290

Gln

Gly

Met

Asn

Leu
370

Glu

Phe

Ser

195

Ser

Leu

Ser

Lys

Val

275

Val

Lys

Pro

Met

Asp

355

Phe

Asp

Ser

180

Pro

Ser

Ile

Leu

Asn

260

Val

Asp

Glu

Tyr

Phe

340

Thr

Val

Val

165

Leu

Leu

Ala

Val

Asn

245

Trp

Tyr

Ala

Trp

Phe

325

Ser

Lys

Ala

Gln

Val

Phe

Ser

Arg

230

Lys

Lys

Ser

Asn

Asn

310

Leu

Gly

Ala

Ala

Val

Leu

Ser

Phe

215

Gly

Glu

Lys

Ser

Glu

295

Pro

Met

Pro

Pro

Cys
375

Asp

Ile

Glu

200

Leu

Tyr

Asp

Glu

Lys

280

Glu

Ser

Ser

Glu

Asp

360

Leu

Leu

Gln

185

Thr

Ser

Arg

Thr

Cys

265

Asp

Val

Leu

Phe

Ile

345

Trp

Gln

Phe

170

Leu

Ile

Arg

Gln

Ser

250

Ala

Pro

Glu

Phe

Phe

330

Leu

Gln

Thr

Arg

Val

His

Ile

Pro

235

Glu

Lys

Ala

Ala

Lys

315

Phe

Lys

Gly

Leu

Asp

Leu

Asp

Thr

220

Leu

Gln

Thr

Gln

Leu

300

Val

Lys

Leu

Tyr

Val
380

Met

Ser

Pro

205

Phe

Glu

Val

Arg

Pro

285

Ile

Leu

Ala

Leu

Phe

365

Leu

Thr

Cys

190

Asn

Trp

Gly

Val

Lys

270

Lys

Val

Tyr

Ile

Ile

350

Tyr

His

Phe

175

Phe

Pro

Trp

Ser

Pro

255

Gln

Asp

Lys

Lys

His

335

Asn

Thr

Gln

Ser

Cys

Ile

Asp

240

Val

Pro

Ser

Ser

Thr

320

Asp

Phe

Ala

Tyr



Phe

385

Gly

Ser

Arg

Leu

Pro

465

Ala

Ser

Lys

Leu

Leu

545

Ala

Leu

His

Ala

Ser

Phe

Gln

450

Ile

Val

Lys

Val

Ala

530

Ala

Leu

Asp

Ile

Val

Thr

Met

435

Val

Leu

Met

Asp

Leu

515

Ile

Ala

Cys

Ala

Cys

Tyr

Val

420

Asp

Ile

Ala

Ala

Asn

500

Lys

Arg

Val

Thr

Gln
580

Phe

Arg

405

Gly

Leu

Leu

Gly

Met

485

Arg

Leu

Gln

Gly

Phe

565

Lys

Val

390

Lys

Glu

Ala

Ala

Val

470

Lys

Ile

Tyr

Glu

Thr

550

Ala

Ala

Ser

Ala

Ile

Thr

Leu

455

Ala

Thr

Lys

Ala

Glu

535

Phe

Val

Phe

Gly

Leu

Val

Tyr

440

Tyr

Val

Lys

Leu

Trp

520

Leu

Thr

Tyr

Val

Met

Val

Asn

425

Ile

Leu

Met

Thr

Met

505

Glu

Lys

Trp

Val

Ser
585

Arg

Ile

410

Leu

Asn

Leu

Val

Tyr

490

Asn

Leu

Val

Val

Thr

570

Leu

Ile

395

Thr

Met

Met

Trp

Leu

475

Gln

Glu

Ala

Leu

Cys

555

Ile

Ala

Lys

Asn

Ser

Ile

Arg

460

Met

Val

Ile

Phe

Lys

540

Thr

Asp

Leu

Thr

Ala

Val

Trp

445

Asn

Val

Ala

Leu

Lys

525

Lys

Pro

Lys

Phe

Ala

Ala

Asp

430

Ser

Leu

Pro

His

Asn

510

Asp

Ser

Phe

Asn

Asn
590

Val

Arg

415

Ala

Ala

Gly

Val

Met

495

Gly

Lys

Ala

Leu

Asn

575

Ile

Ile

400

Lys

Gln

Pro

Pro

Asn

480

Lys

Ile

Val

Tyr

Val

560

Val

Leu



Arg

Ala

Leu

625

Thr

Asp

Leu

Ser

Lys

705

Ser

Tyr

Leu

Ser

Asn

785

His

Phe

Ser

610

Glu

Asn

Pro

Val

Ala

690

Gly

Leu

Arg

Pro

Gly

770

Ala

Val

Pro

595

Val

Pro

Ser

Pro

Ala

675

Leu

Ser

Gln

Ser

Ser

755

Gly

Asp

Gly

Leu

Ser

Asp

Ile

Thr

660

Val

Leu

Val

Glu

Val

740

Gly

Gln

Ile

Lys

Asn

Leu

Ser

Thr

645

Leu

Val

Ala

Ala

Asn

725

Ile

Asp

Lys

Tyr

His
805

Ile

Lys

Ile

630

Val

Asn

Gly

Glu

Tyr

710

Ile

Gln

Arg

Gln

Leu

790

Ile

Leu

Arg

615

Glu

Arg

Gly

Gln

Met

695

Val

Leu

Ala

Thr

Arg

775

Phe

Phe

Pro

600

Leu

Arg

Asn

Ile

Val

680

Asp

Pro

Phe

Cys

Glu

760

Val

Asp

Glu

Met

Arg

Arg

Ala

Thr

665

Gly

Lys

Gln

Gly

Ala

745

Ile

Ser

Asp

Asn

Val

Ile

Pro

Thr

650

Phe

Cys

Val

Gln

Cys

730

Leu

Gly

Leu

Pro

Val
810

Ile

Phe

Val

635

Phe

Ser

Gly

Glu

Ala

715

Gln

Leu

Glu

Ala

Leu

795

Ile

Ser

Leu

620

Lys

Thr

Ile

Lys

Gly

700

Trp

Leu

Pro

Lys

Arg

780

Ser

Gly

Ser

605

Ser

Asp

Trp

Pro

Ser

685

His

Ile

Glu

Asp

Gly

765

Ala

Ala

Pro

Ile

His

Gly

Ala

Glu

670

Ser

Val

Gln

Glu

Leu

750

Val

Val

Val

Lys

Val

Glu

Gly

Arg

655

Gly

Leu

Ala

Asn

Pro

735

Glu

Asn

Tyr

Asp

Gly
815

Gln

Glu

Asp

640

Ser

Ala

Leu

Leu

Asp

720

Tyr

Ile

Leu

Cys

Ala

800

Met



Leu Lys Asn Lys Thr Arg Ile Leu Val Thr His Ser Met Ser Tyr Leu
820 825 830

Pro Gln Val Asp Val Ile Ile Val Met Ser Gly Gly Lys Ile Ser Glu
835 840 845

Met Gly Ser Tyr Gln Glu Leu Leu Ala Arg Asp Gly Ala Phe Ala Glu
850 855 860

Phe Leu Arg Thr Tyr Ala Ser Ala Glu Gln Glu Gln Asp Pro Glu Asp
865 870 875 880

Asn Gly Val Thr Gly Val Ser Gly Pro Gly Lys Glu Ala Lys Gln Met
885 890 895

Glu Asn Gly Met Leu Val Thr Asp Ser Ala Gly Lys Gln Leu Gln Arg
900 905 910

Gln Leu Ser Ser Ser Ser Ser Tyr Ser Gly Asp Val Ser Arg Gln His
915 920 925

Asn Ser Thr Ala Glu Leu Gln Lys Asp Gly Ala Lys Lys Glu Glu Thr
930 935 940

Trp Lys Leu Met Glu Ala Asp Lys Ala Gln Thr Gly Gln Val Lys Leu
945 950 955 960

Ser Val Tyr Trp Asp Tyr Met Lys Ala Ile Gly Leu Phe Ile Ser Phe
965 970 975

Leu Ser Ile Phe Leu Phe Ile Cys Asn His Val Ala Ala Leu Ala Ser
980 985 990

Asn Tyr Trp Leu Ser Leu Trp Thr Asp Asp Pro Ile Val Asn Gly Thr
995 1000 1005

Gln Glu His Thr Lys Val Arg Leu Ser Val Tyr Gly Ala Leu Gly
1010 1015 1020



Ile

Ile

His

Ser

Asp

Phe

Ile

Val

Glu

Leu

Phe

Tyr

Glu

Val

Ser
1025

Gly
1040

Ser
1055

Gly
1070

Ser
1085

Asn
1100

Ala
1115

Gln
1130

Ser
1145

Leu
1160

Ile
1175

Tyr
1190

Cys
1205

Ile
1220

Gln

Gly

Ile

Asn

Met

Val

Ala

Arg

Val

Gly

His

Pro

Val

Ser

Gly

Ile

Leu

Leu

Ile

Ile

Ile

Phe

Ser

Val

Gln

Ser

Gly

Arg

Ile

Leu

Arg

Val

Pro

Gly

Ile

Tyr

Arg

Ser

Ser

Ile

Asn

His

Ala

Ala

Ser

Asn

Glu

Ala

Ile

Val

Ser

Val

Asp

Val

Cys

Ser

Val
1030

Ser
1045

Pro
1060

Arg
1075

Val
1090

Cys
1105

Pro
1120

Ala
1135

Pro
1150

Ile
1165

Leu
1180

Ala
1195

Ile
1210

Leu
1225

Phe

Arg

Met

Phe

Ile

Ile

Pro

Ser

Val

Arg

Lys

Asn

Val

Ser

Gly

Cys

Ser

Ser

Lys

Val

Leu

Ser

Tyr

Ala

Val

Arg

Leu

Ala

Tyr

Leu

Phe

Lys

Met

Ile

Gly

Arg

Ser

Phe

Asp

Trp

Phe

Gly

Ser

His

Phe

Glu

Phe

Leu

Leu

Gln

His

Glu

Glu

Leu

Ala

Leu

Met
1035

Val
1050

Glu
1065

Leu
1080

Met
1095

Leu
1110

Ile
1125

Leu
1140

Phe
1155

Glu
1170

Asn
1185

Ala
1200

Ala
1215

Val
1230

Ala

Asp

Arg

Asp

Gly

Ala

Tyr

Lys

Asn

Gln

Gln

Val

Leu

Gly

Val

Leu

Thr

Thr

Ser

Thr

Phe

Arg

Glu

Glu

Lys

Arg

Phe

Leu

Ser

Leu

Pro

Val

Leu

Pro

Phe

Leu

Thr

Arg

Ala

Leu

Ala

Ser



Val

Arg

Leu

Gln

Glu

Val

Gly

Gly

Asp

Lys

Leu

Val

Ala

Ser
1235

Met
1250

Lys
1265

Glu
1280

Phe
1295

Leu
1310

Ile
1325

Leu
1340

Gly
1355

Ile
1370

Arg
1385

Trp
1400

Leu
1415

Tyr

Ser

Glu

Thr

Arg

Arg

Val

Phe

Ile

Thr

Met

Thr

Pro

Ser

Ser

Tyr

Ala

Asn

His

Gly

Arg

Asn

Ile

Asn

Ser

Asp

Leu

Glu

Ser

Pro

Tyr

Ile

Arg

Ile

Ile

Ile

Leu

Leu

Lys

Gln

Met

Glu

Pro

Cys

Asn

Thr

Asn

Ala

Pro

Asp

Glu

Leu

Val
1240

Glu
1255

Thr
1270

Ser
1285

Leu
1300

Val
1315

Gly
1330

Glu
1345

Arg
1360

Gln
1375

Pro
1390

Leu
1405

Asp
1420

Thr

Thr

Glu

Asn

Arg

Thr

Ala

Ser

Ile

Asp

Phe

Ala

His

Thr

Asn

Lys

Trp

Tyr

Ile

Gly

Ala

Gly

Pro

Ser

His

Glu

Tyr

Ile

Glu

Pro

Arg

Asn

Lys

Glu

Leu

Val

Gln

Leu

Cys

Leu

Val

Ala

Gln

Glu

Gly

Ser

Gly

His

Leu

Tyr

Lys

Ala

Asn
1245

Ala
1260

Pro
1275

Val
1290

Asp
1305

Gly
1320

Ser
1335

Glu
1350

Asp
1365

Phe
1380

Ser
1395

Gly
1410

Glu
1425

Trp

Val

Trp

Gly

Leu

Glu

Leu

Ile

Leu

Ser

Asp

Phe

Gly

Leu

Glu

Gln

Arg

Asp

Lys

Thr

Ile

Arg

Gly

Glu

Val

Gly

Val

Arg

Ile

Val

Phe

Val

Leu

Ile

Phe

Ser

Glu

Ser

Glu



Asn

Leu

Ala

Thr

Asn

Glu

Gly

Leu
1430

Leu
1445

Val
1460

Gln
1475

Thr
1490

Ile
1505

Leu
1520

<210> 1
<211> 1
<212> P

<213>

<400> 1

Ser

Arg

Asp

Phe

Ile

Gln

Phe

59
329
RT

59

Met Asp Pro

1

Ile

Thr

Phe

Pro Leu Glu

Glu

Lys
65

35

Gln Vval

50

Thr Arg

Val

Lys

Leu

Glu

Met

Glu

Tyr

Gly

Thr

Glu

Asp

Asp

Tyr

Asn

Asn Pro

Trp Trp

20

Gly Ser

Val Pro

Lys Gln

Gln

Lys

Thr

Cys

Tyr

Gly

Met

Cys

Ile

Asp

Val

Pro
70

Arg
1435

Ile
1450

Asp
1465

Thr
1480

Thr
1495

Ala
1510

Ala
1525

Macaca fascicularis

Pro Gl

Thr Gl

Leu Tr
40

Leu Va
55

Val Ly

Gln

Leu

Asp

Val

Arg

Pro

Arg

u Se

y Le
25

p Se

Leu Val Cys

Val Leu Asp

Leu Ile Gln

Leu Thr Ile

Val Ile Val

Ser Asp Leu

Asp Ala Gly

r Ser
10

u Ile

r Leu

1 Lys Asn

s Va

1 val

Ala Se

Val Ar

Asn Ly

Trp Ly

60

Tyr Se
75

Leu
1440

Glu
1455

Ser
1470

Ala
1485

Leu
1500

Leu
1515

Leu
1530

r Phe

g Gly

s Glu
45

s Lys

r Ser

Ala

Ala

Thr

His

Asp

Gln

Val

Leu

Tyr

30

Asp

Glu

Lys

Arg Ala

Thr Ala

Ile Arg

Arg Leu

Lys Gly

Gln Arg

Ser Arg

15

Arg Gln

Thr Ser

Cys Ala

Asp Pro
80



Ala

Ala

Lys

Phe

Lys

145

Gly

Leu

Ile

Thr

Met

225

Met

Trp

Leu

Gln

Gln

Leu

Val

Lys

130

Leu

Tyr

Val

Lys

Asn

210

Ser

Ile

Arg

Met

Val

Pro

Ile

Leu

115

Ala

Leu

Phe

Leu

Thr

195

Ala

Val

Trp

Asn

Val

275

Ala

Lys

Val

100

Tyr

Ile

Ile

Tyr

His

180

Ala

Ala

Asp

Ser

Leu

260

Pro

His

Asp

85

Lys

Lys

His

Asn

Thr

165

Gln

Val

Arg

Ala

Ala

245

Gly

Val

Met

Ser

Ser

Thr

Asp

Phe

150

Ala

Tyr

Ile

Lys

Gln

230

Pro

Pro

Asn

Lys

Ser

Pro

Phe

Leu

135

Val

Leu

Phe

Gly

Ser

215

Arg

Leu

Pro

Ala

Ser

Lys

Gln

Gly

120

Met

Asn

Leu

His

Ala

200

Ser

Phe

Gln

Ile

Val

280

Lys

Val

Lys

105

Pro

Met

Asp

Phe

Ile

185

Val

Thr

Met

Val

Leu

265

Met

Asp

Asp

90

Glu

Tyr

Phe

Thr

Val

170

Cys

Tyr

Val

Asp

Ile

250

Ala

Ala

Asn

Ala

Trp

Phe

Ser

Lys

155

Ala

Phe

Arg

Gly

Leu

235

Leu

Gly

Met

Arg

Asn

Asn

Leu

Gly

140

Ala

Ala

Val

Lys

Glu

220

Ala

Ala

Val

Lys

Ile

Glu

Pro

Met

125

Pro

Pro

Cys

Ser

Ala

205

Ile

Thr

Leu

Ala

Thr

285

Lys

Glu

Ser

110

Ser

Glu

Asp

Leu

Gly

190

Leu

Val

Tyr

Tyr

Val

270

Lys

Leu

Val

95

Leu

Phe

Ile

Trp

Gln

175

Met

Val

Asn

Ile

Leu

255

Met

Thr

Met

Glu

Phe

Phe

Leu

Gln

160

Thr

Arg

Ile

Leu

Asn

240

Leu

Val

Tyr

Asn



Glu

305

Ala

Leu

Cys

Ile

Ala

385

Ile

Phe

Val

Phe

Ser

465

Gly

Glu

290

Ile

Phe

Lys

Thr

Asp

370

Leu

Ser

Leu

Lys

Thr

450

Ile

Lys

Gly

Leu

Lys

Lys

Pro

355

Lys

Phe

Ser

Ser

Asp

435

Trp

Pro

Ser

His

Asn

Asp

Ser

340

Phe

Asn

Asn

Ile

His

420

Ala

Glu

Ser

Val
500

Gly

Lys

325

Ala

Leu

Asn

Ile

Val

405

Glu

Gly

Arg

Gly

Leu

485

Ala

Ile

310

Val

Tyr

Val

Val

Leu

390

Gln

Glu

Asp

Ser

Ala

470

Leu

Leu

295

Lys

Leu

Leu

Ala

Leu

375

Arg

Ala

Leu

Thr

Asp

455

Leu

Ser

Lys

Val

Ala

Ala

Leu

360

Asp

Phe

Ser

Glu

Asn

440

Pro

Val

Ala

Gly

Leu

Ile

Ala

345

Cys

Ala

Pro

Val

Pro

425

Ser

Pro

Ala

Leu

Ser
505

Lys

Arg

330

Val

Thr

Gln

Leu

Ser

410

Asp

Ile

Thr

Val

Leu

490

Val

Leu

315

Gln

Gly

Phe

Lys

Asn

395

Leu

Ser

Thr

Leu

Val

475

Ala

Ala

300

Tyr

Glu

Thr

Ala

Ala

380

Ile

Lys

Ile

Val

Asn

460

Gly

Glu

Tyr

Ala

Glu

Phe

Val

365

Phe

Leu

Arg

Glu

Arg

445

Gly

Gln

Met

Val

Trp

Leu

Thr

350

Tyr

Val

Pro

Leu

Arg

430

Asn

Ile

Val

Asp

Pro
510

Glu

Lys

335

Trp

Val

Ser

Met

Arg

415

Arg

Ala

Thr

Gly

Lys

495

Gln

Leu

320

Val

Val

Thr

Leu

Val

400

Ile

Pro

Thr

Phe

Cys

480

Val

Gln



Ala

Gln

Leu

545

Glu

Ala

Leu

Ile

His

625

Gly

Asp

Glu

Lys

Gly

705

Asp

Trp

Leu

530

Pro

Lys

Arg

Ser

Gly

610

Ser

Gly

Gly

Gln

Glu

690

Lys

Val

Ile

515

Glu

Asp

Gly

Ala

Ala

595

Pro

Met

Lys

Ala

Asp

675

Ala

Gln

Ser

Gln

Glu

Leu

Val

Val

580

Val

Lys

Ser

Ile

Phe

660

Pro

Lys

Leu

Arg

Asn

Pro

Glu

Asn

565

Tyr

Asp

Gly

Tyr

Ser

645

Ala

Glu

Gln

Gln

Gln

Asp

Tyr

Ile

550

Leu

Cys

Ala

Met

Leu

630

Glu

Glu

Asp

Met

Arg

710

His

Ser

Tyr

535

Leu

Ser

Asn

His

Leu

615

Pro

Met

Phe

Asn

Glu

695

Gln

Asn

Leu

520

Arg

Pro

Gly

Ala

Val

600

Lys

Gln

Gly

Leu

Gly

680

Asn

Leu

Ser

Gln

Ser

Ser

Gly

Asp

585

Gly

Asn

Val

Ser

Arg

665

Val

Gly

Ser

Thr

Glu

Val

Gly

Gln

570

Ile

Lys

Lys

Asp

Tyr

650

Thr

Thr

Met

Ser

Ala

Asn

Ile

Asp

555

Lys

Tyr

His

Thr

Val

635

Gln

Tyr

Gly

Leu

Ser

715

Glu

Ile

Gln

540

Arg

Gln

Leu

Ile

Arg

620

Ile

Glu

Ala

Val

Val

700

Ser

Leu

Leu

525

Ala

Thr

Arg

Phe

Phe

605

Ile

Ile

Leu

Ser

Ser

685

Thr

Ser

Gln

Phe

Cys

Glu

Val

Asp

590

Glu

Leu

Val

Leu

Ala

670

Gly

Asp

Tyr

Lys

Gly

Ala

Ile

Ser

575

Asp

Asn

Val

Met

Ala

655

Glu

Pro

Ser

Ser

Asp

Cys

Leu

Gly

560

Leu

Pro

Val

Thr

Ser

640

Arg

Gln

Gly

Ala

Gly

720

Gly



Ala

Thr

Gly

Val

785

Pro

Tyr

Met

Asp

Thr

865

Val

Phe

Ala

Arg

Lys

Gly

Leu

770

Ala

Ile

Gly

Ala

Leu

850

Pro

Asp

Asn

Ala

Phe
930

Lys

Gln

755

Phe

Ala

Val

Ala

Val

835

Leu

Ser

Ser

Val

Ile

915

Tyr

Glu

740

Val

Ile

Leu

Asn

Leu

820

Ser

His

Gly

Met

Ile

900

Ile

Val

725

Glu

Lys

Ser

Ala

Gly

805

Gly

Ile

Ser

Asn

Ile

885

Gly

Ile

Ala

Thr

Leu

Phe

Ser

790

Thr

Ile

Gly

Ile

Leu

870

Pro

Ala

Pro

Ser

Trp

Ser

Leu

775

Asn

Gln

Ser

Gly

Leu

855

Val

Glu

Cys

Pro

Ser
935

Lys

Val

760

Ser

Tyr

Glu

Gln

Ile

840

Arg

Asn

Val

Ile

Leu

920

Arg

Leu

745

Tyr

Ile

Trp

His

Gly

825

Leu

Ser

Arg

Ile

Val

905

Gly

Gln

730

Met

Trp

Phe

Leu

Thr

810

Ile

Ala

Pro

Phe

Lys

890

Ile

Leu

Leu

Glu

Asp

Leu

Ser

795

Lys

Ala

Ser

Met

Ser

875

Met

Leu

Ile

Lys

Ala

Tyr

Phe

780

Leu

Val

Val

Arg

Ser

860

Lys

Phe

Leu

Tyr

Arg
940

Asp

Met

765

Ile

Trp

Arg

Phe

Cys

845

Phe

Glu

Met

Ala

Phe

925

Leu

Lys

750

Lys

Cys

Thr

Leu

Gly

830

Leu

Phe

Leu

Gly

Thr

910

Phe

Glu

735

Ala

Ala

Asn

Asp

Ser

815

Tyr

His

Glu

Asp

Ser

895

Pro

Val

Ser

Gln

Ile

His

Asp

800

Val

Ser

Val

Arg

Thr

880

Leu

Ile

Gln

Val



Ser

945

Ser

Asp

Ala

Val

Ser

Thr

Thr

Glu

Asn

Arg

Thr

Ala

Ser

Arg Ser Pro Val Tyr Ser His Phe Asn Glu Thr Leu Leu Gly Val
950 955 960

Val Ile Arg Ala Phe Glu Glu Gln Glu Arg Phe Ile His Gln Ser
965 970 975

Leu Lys Val Asp Glu Asn Gln Lys Ala Tyr Tyr Pro Ser Ile Val
980 985 990

Asn Arg Trp Leu Ala Val Arg Leu Glu Cys Val Gly Asn Cys Ile
995 1000 1005

Leu Phe Ala Ala Leu Phe Ala Val Ile Ser Arg His Ser Leu
1010 1015 1020

Ala Gly Leu Val Gly Leu Ser Val Ser Tyr Ser Leu Gln Val
1025 1030 1035

Thr Tyr Leu Asn Trp Leu Val Arg Met Ser Ser Glu Met Glu
1040 1045 1050

Asn Ile Val Ala Val Glu Arg Leu Lys Glu Tyr Ser Glu Thr
1055 1060 1065

Lys Glu Ala Pro Trp Gln 1Ile Gln Glu Thr Ala Pro Pro Ser
1070 1075 1080

Trp Pro Gln Val Gly Arg Val Glu Phe Arg Asn Tyr Cys Leu
1085 1090 1095

Tyr Arg Glu Asp Leu Asp Phe Val Leu Arg His 1Ile Asn Val
1100 1105 1110

Ile Asn Gly Gly Glu Lys Val Gly Ile Val Gly Arg Thr Gly
1115 1120 1125

Gly Lys Ser Ser Leu Thr Leu Gly Leu Phe Arg 1Ile Asn Glu
1130 1135 1140

Ala Glu Gly Glu Ile Ile 1Ile Asp Gly Ile Asn 1Ile Ala Arg



Ile

Asp

Phe

Ala

His

Gln

Leu

Asp

Val

Arg

Pro

Arg

<210>

1145

Gly
1160

Pro
1175

Ser
1190

His
1205

Glu
1220

Leu
1235

Val
1250

Leu
1265

Leu
1280

Val
1295

Ser
1310

Asp
1325

<211> 5

<212>

Leu

Val

Gln

Leu

Cys

Val

Leu

Ile

Thr

Ile

Asp

Ala

160

PRT

His

Leu

Tyr

Lys

Ala

Cys

Asp

Gln

Ile

Val

Leu

Gly

Asp

Phe

Ser

Gly

Glu

Leu

Glu

Ser

Ala

Leu

Leu

Leu

Leu

Ser

Asp

Phe

Gly

Ala

Ala

Thr

His

Asp

Gln

Val

1150

Arg
1165

Gly
1180

Glu
1195

Val
1210

Gly
1225

Arg
1240

Thr
1255

Ile
1270

Arg
1285

Lys
1300

Gln
1315

Phe

Ser

Glu

Ser

Glu

Ala

Ala

Arg

Leu

Gly

Arg

Lys

Leu

Val

Ala

Asn

Leu

Ala

Thr

Asn

Glu

Gly

Ile

Arg

Trp

Leu

Leu

Leu

Val

Gln

Thr

Ile

Leu

Thr

Met

Thr

Pro

Ser

Arg

Asp

Phe

Ile

Gln

Phe

1155

Ile
1170

Asn
1185

Ser
1200

Asp
1215

Val
1230

Lys
1245

Leu
1260

Glu
1275

Met
1290

Glu
1305

Tyr
1320

Ile

Leu

Leu

Lys

Gly

Thr

Glu

Asp

Asp

Tyr

Asn

Pro

Asp

Glu

Leu

Gln

Lys

Thr

Cys

Tyr

Gly

Met

Gln

Pro

Leu

Asp

Arg

Ile

Asp

Thr

Thr

Ala

Ala



<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 160

Gly Ser Gly Gly Ser
1 5

<210> 161

211> 4

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 161

Gly Gly Gly Ser
1

<210> 162

211> 4

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 162

Gly Gly Ser Gly
1

<210> 163

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 163
Gly Gly Ser Gly Gly
1 5

<210> 164



<211> 5
<212> PRT
<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 164

Gly Ser Gly Ser Gly
1 5

<210> 165

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 165

Gly Ser Gly Gly Gly
1 5

<210> 166

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 166

Gly Gly Gly Ser Gly
1 5

210> 167

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 167

Gly Ser Ser Ser Gly
1 5



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

<220>
<223>

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

<400>

168
15
PRT
Artificial sequence

synthetic sequence

SITE
(3)..(15)

Each amino acid at positions 3 to 15 is either present or absent

168

Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly

1

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

<220>
<223>

<400>

5 10 15

169
17
PRT
Artificial sequence

synthetic sequence

169

Trp Ile Ser Pro Tyr Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys

1

Gly

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

<220>
<223>

<400>

5 10 15

170

9

PRT

Artificial sequence

synthetic sequence

170

Arg His Trp Pro Gly Gly Phe Asp Tyr

1

<210>

5

171



<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 171

Arg Ala Ser Gln Asp Val Ser Thr Ala Val Ala
1 5 10

210> 172

211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 172

Ser Ala Ser Phe Leu Tyr Ser
1 5

<210> 173

<211> 9

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 173

Gln Gln Tyr Leu Tyr His Pro Ala Thr
1 5

<210> 174
<211> 118
<212> PRT
<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 174

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15



Ser

Trp

Ala

Lys

65

Leu

Ala

Leu

Leu

Ile

Trp

50

Gly

Gln

Arg

Val

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

<220>
<223>

<400>

Arg

His
35

Ile

Arg

Met

Arg

Thr
115

175
107
PRT

Leu

20

Trp

Ser

Phe

Asn

His

100

Val

Ser

Val

Pro

Thr

Ser

85

Trp

Ser

Cys Ala

Arg Gln

Tyr Gly

55

Ile Ser

70

Leu Arg

Pro Gly

Ser

Artificial sequence

synthetic sequence

175

Ala

Ala

40

Gly

Ala

Ala

Gly

Asp Ile Gln Met Thr Gln Ser Pro

1

5

Asp Arg Val Thr Ile

20

Val Ala Trp Tyr Gln

35

Tyr Ser Ala Ser Phe

50

Thr Cys

Gln Lys

Leu Tyr
55

Arg

Pro
40

Ser

Ser

25

Pro

Ser

Asp

Glu

Phe
105

Ser

Ala
25

Gly

Gly

Gly

Thr

Thr

Asp

90

Asp

Phe

Lys

Tyr

Ser

75

Thr

Tyr

Thr

Gly

Tyr

60

Lys

Ala

Trp

Phe

Leu

45

Ala

Asn

Val

Gly

Ser Leu Ser Ala

10

Ser Gln Asp Val

Lys Ala Pro Lys

45

Val Pro Ser Arg

60

Ser

30

Glu

Asp

Thr

Tyr

Gln
110

Asp

Trp

Ser

Ala

Tyr

95

Gly

Ser

Val

Val

Tyr

80

Cys

Thr

Ser Val Gly

15

Ser Thr Ala

30

Leu

Phe

Leu

Ser

Ile

Gly



Ser Gly Ser Gly Thr Asp Phe Thr Leu

65

70

Glu Asp Phe Ala Thr Tyr Tyr Cys

85

Thr Phe Gly Gln Gly Thr Lys Val

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

<220>
<223>

<400>

176
240
PRT

100

Artificial sequence

synthetic sequence

176

Glu Vval Gln

1

Ser

Trp

Ala

Lys

65

Leu

Ala

Leu

Leu

Ile

Trp

50

Gly

Gln

Arg

Val

Arg

His

35

Ile

Arg

Met

Arg

Thr
115

Leu

Leu

20

Trp

Ser

Phe

Asn

His

100

Val

Val

Ser

Val

Pro

Thr

Ser

85

Trp

Ser

Glu

Cys

Arg

Tyr

Ile

70

Leu

Pro

Ser

Ser

Ala

Gln

Gly

55

Ser

Arg

Gly

Gly

Gly

Ala

Ala

40

Gly

Ala

Ala

Gly

Gly
120

Gln

Glu
105

Gly

Ser

25

Pro

Ser

Asp

Glu

Phe

105

Gly

Thr Ile Ser Ser Leu Gln Pro

Gln
90

Ile

Gly

10

Gly

Gly

Thr

Thr

Asp

90

Asp

Gly

75

80

Tyr Leu Tyr His Pro Ala

Lys

Leu

Phe

Lys

Tyr

Ser

75

Thr

Tyr

Ser

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Gly

Gln

Phe

Leu

45

Ala

Asn

Val

Gly

Gly
125

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gln

110

Gly

95

Gly

15

Asp

Trp

Ser

Ala

Tyr

95

Gly

Gly

Ser

Val

Val

Tyr

80

Cys

Thr

Ser



Gly Gly Gly Gly Ser Asp Ile
130 135

Ser Ala Ser Val Gly Asp Arg
145 150

Asp Val Ser Thr Ala Val Ala
165

Pro Lys Leu Leu Ile Tyr Ser
180

Ser Arg Phe Ser Gly Ser Gly
195

Ser Ser Leu Gln Pro Glu Asp
210 215

Leu Tyr His Pro Ala Thr Phe
225 230
<210> 177

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 177

Asp Thr Tyr Ile His
1 5

<210> 178

211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 178

Gln

Val

Trp

Ala

Ser

200

Phe

Gly

Met

Thr

Tyr

Ser

185

Gly

Ala

Gln

Thr

Ile

Gln

170

Phe

Thr

Thr

Gly

Gln

Thr

155

Gln

Leu

Asp

Tyr

Thr
235

Ser

140

Cys

Lys

Tyr

Phe

Tyr

220

Lys

Pro

Arg

Pro

Ser

Thr

205

Cys

Val

Ser

Ala

Gly

Gly

190

Leu

Gln

Glu

Ser

Ser

Lys

175

Val

Thr

Gln

Ile

Leu

Gln

160

Ala

Pro

Ile

Tyr

Lys
240

Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr Ala Asp Ser Val Lys



Gly

<210> 179

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 179

Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr
1 5 10

<210> 180

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 180

Arg Ala Ser Gln Asp Val Asn Thr Ala Val Ala
1 5 10

<210> 181

<211> 9

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic sequence

<400> 181

Gln Gln His Tyr Thr Thr Pro Pro Thr
1 5

<210> 182
<211> 120
<212> PRT
<213> Artificial sequence



<220>
<223>

<400>

synthetic sequence

182

Glu Vval Gln

1

Ser

Tyr

Ala

Lys

65

Leu

Ser

Gly

Leu

Ile

Arg

50

Gly

Gln

Arg

Thr

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

<220>
<223>

<400>

Arg

His
35

Ile

Arg

Met

Trp

Leu

115

183
107
PRT

Leu

Leu

20

Trp

Tyr

Phe

Asn

Gly

100

Val

Val

Ser

Val

Pro

Thr

Ser

85

Gly

Thr

Glu

Cys

Arg

Thr

Ile

70

Leu

Asp

Val

Ser

Ala

Gln

Asn

55

Ser

Arg

Gly

Ser

Artificial sequence

synthetic sequence

183

Gly

Ala

Ala

40

Gly

Ala

Ala

Phe

Ser
120

Gly

Ser

25

Pro

Tyr

Asp

Glu

Tyr
105

Gly

10

Gly

Gly

Thr

Thr

Asp

90

Ala

Leu

Phe

Lys

Arg

Ser

75

Thr

Met

Val

Asn

Gly

Tyr

60

Lys

Ala

Asp

Gln

Ile

Leu

45

Ala

Asn

Val

Tyr

Pro

Lys

30

Glu

Asp

Thr

Tyr

Trp
110

Gly

15

Asp

Trp

Ser

Ala

Tyr

95

Gly

Gly

Thr

Val

Val

Tyr

80

Cys

Gln

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Asn Thr Ala

20

25

30



Val

Tyr

Ser

65

Glu

Thr

Ala

Ser

50

Arg

Asp

Phe

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

<220>
<223>

<400>

Trp

35

Ala

Ser

Phe

Gly

184
242
PRT

Tyr

Ser

Gly

Ala

Gln
100

Gln

Phe

Thr

Thr

85

Gly

Gln

Leu

Asp

70

Tyr

Thr

Lys

Tyr

55

Phe

Tyr

Lys

Artificial sequence

synthetic sequence

184

Glu Vval Gln

1

Ser

Tyr

Ala

Lys

65

Leu

Leu

Ile

Arg

50

Gly

Gln

Arg

His

35

Ile

Arg

Met

Leu

Leu

20

Trp

Tyr

Phe

Asn

Val

Ser

Val

Pro

Thr

Ser
85

Glu

Cys

Arg

Thr

Ile

70

Leu

Ser

Ala

Gln

Asn

55

Ser

Arg

Pro

40

Ser

Thr

Cys

Val

Gly

Ala

Ala

40

Gly

Ala

Ala

Gly

Gly

Leu

Gln

Glu
105

Gly

Ser

25

Pro

Tyr

Asp

Glu

Lys

Val

Thr

Gln

90

Ile

Gly

10

Gly

Gly

Thr

Thr

Asp
90

Ala

Pro

Ile

75

His

Lys

Leu

Phe

Lys

Arg

Ser

75

Thr

Pro Lys Leu

45

Ser Arg Phe

60

Ser Ser Leu

Tyr Thr Thr

Val

Asn

Gly

Tyr

60

Lys

Ala

Gln

Ile

Leu

45

Ala

Asn

Val

Pro

Lys

30

Glu

Asp

Thr

Tyr

Leu

Ser

Gln

Pro
95

Gly

15

Asp

Trp

Ser

Ala

Tyr
95

Ile

Gly

Pro

80

Pro

Gly

Thr

Val

Val

Tyr

80

Cys



Ser

Gly

Gly

Ser

145

Ser

Lys

Val

Thr

Gln

225

Ile

Arg

Thr

Ser

130

Leu

Gln

Cys

Pro

Ile

210

His

Lys

Trp

Leu

115

Gly

Ser

Asp

Pro

Ser

195

Ser

Tyr

Gly

100

Val

Gly

Ala

Val

Lys

180

Arg

Ser

Thr

Gly

Thr

Gly

Ser

Asn

165

Leu

Phe

Leu

Thr

Asp

Val

Gly

Val

150

Thr

Leu

Ser

Gln

Pro
230

Gly

Ser

Ser

135

Gly

Ala

Ile

Gly

Pro

215

Pro

Phe

Ser

120

Asp

Asp

Val

Tyr

Ser

200

Glu

Thr

Tyr

105

Gly

Ile

Arg

Ala

Ser

185

Arg

Asp

Phe

Ala

Gly

Gln

Val

Trp

170

Ala

Ser

Phe

Gly

Met

Gly

Met

Thr

155

Tyr

Ser

Gly

Ala

Gln
235

Asp

Gly

Thr

140

Ile

Gln

Phe

Thr

Thr

220

Gly

Tyr

Ser

125

Gln

Thr

Gln

Leu

Asp

205

Tyr

Thr

Trp

110

Gly

Ser

Cys

Lys

Tyr

190

Phe

Tyr

Lys

Gly

Gly

Pro

Arg

Pro

175

Ser

Thr

Cys

Val

Cys

Gly

Ser

Ala

160

Gly

Gly

Leu

Gln

Glu
240
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