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ANTI-IL-13 RECEPTOR ALPHA 2 ANTIBODIES
AND ANTIBODY-DRUG CONJUGATES

Field of the Invention
This invention pertains to anti-IL-13 receptor alpha 2 (IL-13-Ra2) antibodies and

antibody-drug conjugates for the treatment of cancer.

Sequence Listing
The instant application contains a Sequence Listing which has been submitted

via EFS and is hereby incorporated by reference in its entirety.

Background of the Invention

High levels of IL-13-Ra2 have been identified in a number of tumor cells,
including pancreatic, breast, ovarian and malignant gliomas. In contrast, only a few
types of normal tissues express IL-13-Ra2, and only at low levels. The treatment of
cancer has improved over the past decade with surgery, radiation therapy, and
chemotherapy as the primary treatment options. Such treatments can extend survival
and/or relieve symptoms in many patients but are not likely to produce a cure for many
patients. There remains a significant need for additional therapeutic options for cancers.

Therefore, anti-IL-13-Ra2 antibody-drug conjugates that can exert a clinically
useful cytotoxic effect on IL-13-Ra2 expressing tumor cells, particularly without exerting
undesirable effects on non-IL-13-Ra2 expressing cells, fulfill an unmet clinical need in
the treatment of various IL-13-Ra2 expressing tumor cells.

Summary of the Invention
The present invention provides anti-IL-13-Ra2 antibody-drug conjugates and
methods of use for the treatment of cancer.
The present invention provides an isolated antibody or antigen-binding fragment
that specifically binds to human IL-13-Ra2 wherein the antibody comprises: a heavy

chain variable region comprising a CDR1, CDR2, and CDR3 of the VH sequence of
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SEQ ID NO: 1 and, a light chain variable region comprising a CDR1, CDR2, and CDR3
of the VL sequence of SEQ ID NO: 5.

The present invention further provides an isolated antibody or antigen-binding
fragment that specifically binds to human IL-13-Ra2 wherein the antibody comprises: (a)
a heavy chain CDR1 comprising SEQ ID NO: 2; (b) a heavy chain CDR2 comprising
SEQ ID NO: 3; (c¢) a heavy chain CDR3 comprising SEQ ID NO: 4; (d) a light chain
CDR1 comprising SEQ ID NO: 6; (e) a light chain CDR2 comprising SEQ ID NO: 7; and,
(f) a light chain CDR3 comprising SEQ ID NO: 8.

The present invention further provides an isolated antibody or antigen-binding
fragment that specifically binds to human IL-13-Ra2 wherein said isolated antibody
further comprises the heavy chain variable region amino acid sequence of SEQ ID NO:
1 and the light chain variable region amino acid sequence of SEQ ID NO: 5.

The present invention further provides an isolated antibody or antigen-binding
fragment that specifically binds to human IL-13-Ra2 wherein said isolated antibody
comprises a heavy chain comprising the amino acid sequence of SEQ ID NO: 50 and
wherein said isolated antibody comprises a light chain comprising the amino acid
sequence of SEQ ID NO: 51.

The present invention further provides an antibody-drug conjugate comprising a
cytotoxic agent conjugated to an antibody or antigen-binding fragment thereof that
specifically binds to human IL-13-Ra2,

The present invention further provides an antibody-drug conjugate that
specifically binds to human IL-13-Ra2 wherein said conjugate has the formula: Ab-(L-
D)p, wherein; (a) Ab is the antibody or antigen-binding fragment thereof of the present
invention; (b) L-D is a linker-drug moiety, wherein L is a linker, and D is a drug; and (c) p
is an integer from 1 to about 8.

The present invention further provides an antibody-drug conjugate that
specifically binds to human IL-13-Ra2 wherein the linker is selected from the group

consisting of maleimidocaproyl (mc) and maleimidocaproyl-Val-Cit-PABA (vc).
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The present invention further provides an antibody-drug conjugate that
specifically binds to human IL-13-Ra2 wherein the linker-drug moiety has the formula
designated vc-0101 or mc-3377 as shown in Example 14.

The present invention further provides an antibody-drug conjugate that
specifically binds to human IL-13-Ra2 wherein Ab comprises: (a) a heavy chain variable
region comprising a CDR1, CDR2, and CDR3 of the VH sequence of SEQ ID NO: 1;
and, (b) a light chain variable region comprising a CDR1, CDR2, and CDRS3 of the VL
sequence of SEQ ID NO: 5.

The present invention further provides an antibody-drug conjugate that
specifically binds to human IL-13-Ra2 wherein Ab comprises: (a) a heavy chain CDR1
comprising SEQ ID NO: 2; (b) a heavy chain CDR2 comprising SEQ ID NO: 3; (c) a
heavy chain CDR3 comprising SEQ ID NO: 4; (d) a light chain CDR1 comprising SEQ
ID NO: 6; (e) a light chain CDR2 comprising SEQ ID NO: 7; and, (f) a light chain CDR3
comprising SEQ ID NO: 8.

The present invention further provides an antibody-drug conjugate wherein L-D is
selected from the group consisting of ve-0101, mc-3377, mc-0131, MalPeg-6121,
MalPeg-0131, mc-6121, vc-3906, ve-6780, me-8261, me3906, and MalPeg-8261.

The present invention further provides an antibody-drug conjugate that
specifically binds to human IL-13-Ra2 wherein said conjugate utilizes site-specific
conjugation on engineered cysteine residues and has the formula: Ab-(L-D)p, or a
pharmaceutically acceptable salt thereof wherein; (a) Ab is the antibody or antigen-
binding fragment thereof comprising a heavy chain variable region comprising a CDR1,
CDR2, and CDR3 of the VH sequence shown in SEQ ID NO: 1; a light chain variable
region comprising a CDR1, CDR2, and CDR3 of the VL sequence shown in SEQ ID
NO: 5; and an engineered Fc region comprising at least one pair of amino acid
substitutions selected from the group consisting of the amino acid sequence of SEQ ID
NO:33 and SEQ ID NO:34; or an engineered Fc region and at least one engineered
light chain constant region selected from group consisting of L443C (SEQ ID NO: 28),
Q347C (SEQ ID NO: 29), kK183C (SEQ ID NO: 31), L443C/kA111C (SEQ ID NOS: 28
and 30), L443C/kK183C (SEQ ID NOS: 28 and 31), Q347C/kA111C (SEQ ID NOS: 29

3



10

15

20

25

WO 2014/072888 PCT/IB2013/059786

and 30), and Q347C/kK183C (SEQ ID NOS: 29 and 31); (b) L-D is a linker-drug moiety,
wherein L is a linker, and D is a drug; and (c) pis an integer from 1 to about 8.

The present invention further provides the antibody-drug conjugate described
above that utilizes site specific conjugation on engineered cysteine residues, wherein
the linker-drug moiety has the formula designated vc-0101 or mc-3377 as shown in
Example 14, or a pharmaceutically acceptable salt or solvate form thereof, and p is an
integer of about 4.

The present invention further provides the antibody-drug conjugate of the present
invention that utilizes the Multifunctional Antibody Conjugates (MAC) technology,
wherein said antibody or antigen binding portion thereof specifically binds to human IL-
13Ra2 wherein the antibody has the mutation D185A at position 185 of the LC as
shown in SEQ ID NO: 52, and the antibody is covalently conjugated to at least one
drug moiety through a linker attached to a side chain of K188 of the LC of SEQ ID
NO:49; wherein the drug moiety has the formula designated 0101 or 3377 as shown in
Example 13, or a pharmaceutically acceptable salt or solvate form thereof, and p is an
integer in a range whose lower limit may be selected from the group consisting of about
1.5, about 1.6, about 1.7, about 1.8, about 1.9, and about 2.0, and whose upper limit
may be selected from the group consisting of about 2.0, about 2.1, about 2.2, about 2.3,
about 2.4, about 2.5. In some aspects, p is about 2.

The present invention further provides a pharmaceutical composition comprising
an antibody-drug conjugate of the present invention and a pharmaceutically acceptable
carrier.

The present invention further provides a method of treating an IL-13-Ra2
expressing cancer in a patient in need thereof, comprising administering to said patient
an antibody-drug conjugate of the present invention.

The present invention further provides a method of treating an IL-13-Ra2
expressing cancer wherein said cancer is selected from the group consisting of
carcinomas of the bladder, breast, cervix, colon, malignant gliomas, endometrium,

kidney, lung, esophagus, ovary, prostate, pancreas, melanoma, stomach, and testes.
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More preferably, the present invention provides a method of treating an IL-13-
Ra2 expressing cancer wherein said cancer is selected from the group consisting of,
lung, colon, stomach, pancreatic, ovarian, malignant gliomas, and melanoma.

The invention further provides an antibody-drug conjugate of the present
invention for use in therapy.

The invention further provides use of an antibody-drug conjugate of the present
invention for the manufacture of a medicament for therapy.

The invention further provides the use of an antibody-drug conjugate of the
present invention, wherein said use is for the treatment of an IL-13-Ra2 expressing
cancer.

The invention further provides a nucleic acid that encodes an IL-13-Ra2
antibody, a vector comprising said nucleic acid, and a host cell comprising said vector.

The invention further provides a process for producing an I1L-13-Ra2 antibody
wherein said process comprises culturing the host cell comprising the above mentioned
vector and recovering the antibody from the cell culture.

The invention further provides a process for producing an IL-13-Ra2 antibody-
drug conjugate comprising: (a) linking a linker selected from the group consisting of
maleimidocaproyl and maleimidocaproyl-Val-Cit-PABA to a drug selected from the
group consisting of 0101 and 3377 resulting in a linker-drug moeity; (b) conjugating said
linker-drug moeity to the antibody recovered from the cell culture of indicated above;
and, (c) purifying the antibody-drug conjugate.

The invention further provides an isolated antibody that competes with an
antibody or antigen-binding fragment thereof of the present invention for specific binding
to human IL-13-Ra2.

The invention further provides an antibody—drug conjugate comprising an
antibody or antigen-binding fragment thereof of the present invention for specific binding
to human IL-13-Ra2.

The invention further provides a method for predicting whether a subject with
cancer will respond to an antibody-drug conjugate of the present invention comprising:
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determining whether a biological sample of said cancer from the subject expresses hlL-
13-Ra2.

The invention further provides a process of determining the level of hiL-13-Ra2 in
a biological sample comprising the steps of: testing a sample from a subject suspected
to have cancer in a immunoassay using an antibody of the present invention;
determining the cell surface levels of hlL-13-Ra2 on said sample; and, comparing the
cell surface levels of hlL-13-Ra2 with that of a reference subject or standard.

The invention further a method of treating an IL-13-Ra2 expressing cancer said
method comprising: determining the level of hIL-13-Ra2 in a biological sample
comprising the steps of: testing a sample from a subject suspected to have cancer in a
immunoassay using an antibody of the present invention; determining the cell surface
levels of hlL-13-Ra2 on said sample; comparing the cell surface levels of hiL-13-Ra2
with that of a normal reference subject or standard; and administering an antibody—drug

conjugate of the present invention.

Brief Description of the Drawings

Fig. 1: Binding specificity of chimerc antibodies ch07 and ch08 to hiL-13-Ra2
but not hiL-13Ra1.

Fig. 2A and Fig. 2B: ch07, ch08 and antibodies MAB614 and ab27414 have
distinct binding epitopes to IL-13Ra2.

Fig. 2C: Biacore analysis indicating that ch07 and ch08 lack competition in
binding.

Fig. 3: ch07 and ch08 are non-neutralizing antibodies.

Fig. 4A —4G: SEQ ID NOS: 1 - 55.

Detailed Description of the Invention
The present invention provides IL-13-Ra2 antibody-drug conjugates for the
treatment of cancer. In order that the present invention is more readily understood,

certain terms and general techniques are first defined.
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Al arning acid abbreviations used in this disdlosure are those accepiad by the
United States Patent and Trademark Office as setforthin 37 CF.R § 1.822 {dj{1}.

Unless otherwise defined herein, scientific and technical terms used in
connection with the present invention shall have the meanings that are commonly
understood by those of ordinary skill in the art. Further, unless otherwise required by
context, singular terms shall include pluralities and plural terms shall include the
singular. Generally, nomenclature used in connection with, and techniques of, cell and
tissue culture, molecular biology, immunology, microbiology, genetics and protein and
nucleic acid chemistry and hybridization described herein are those well known and
commonly used in the art.

The methods and techniques of the present invention are generally performed
according to conventional methods well known in the art and as described in various
general and more specific references that are cited and discussed throughout the
present specification unless otherwise indicated. See, e.g., Sambrook J. & Russell D.
Molecular Cloning: A Laboratory Manual, 3rd ed., Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y. (2000); Ausubel et al., Short Protocols in Molecular Biology: A
Compendium of Methods from Current Protocols in Molecular Biology, Wiley, John &
Sons, Inc. (2002); Harlow and Lane Using Antibodies: A Laboratory Manual, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1998); and Coligan et al.,
Short Protocols in Protein Science, Wiley, John & Sons, Inc. (2003).

An “antibody” or “Ab” is an immunoglobulin molecule capable of specific binding
to a target, such as a carbohydrate, polynucleotide, lipid, polypeptide, etc., through at
least one antigen recognition site, located in the variable region of the immunoglobulin
molecule. As used herein, the term “antibody” encompasses not only intact polyclonal or
monoclonal antibodies, but also any antigen binding fragment (i.e., "antigen-binding
portion") or single chain thereof, fusion proteins comprising an antibody, and any other
modified configuration of the immunoglobulin molecule that comprises an antigen
recognition site including, for example without limitation, scFv, single domain antibodies
(e.g., shark and camelid antibodies), maxibodies, minibodies, intrabodies, diabodies,

triabodies, tetrabodies, v-NAR and bis-scFv (see, e.g., Hollinger and Hudson, 2005,
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Nature Biotechnology 23(9): 1126-1136). An antibody includes an antibody of any
class, such as IgG, IgA, or IgM (or sub-class thereof), and the antibody need not be of
any particular class. Depending on the antibody amino acid sequence of the constant
region of its heavy chains, immunoglobulins can be assigned to different classes. There
are five major classes of immunoglobulins: IgA, IgD, IgE, IgG, and IgM, and several of
these may be further divided into subclasses (isotypes), e.g., 19G1, 1gG2, IgG3, 1gG4,
IgA1 and IgA2. The heavy-chain constant regions that correspond to the different
classes of immunoglobulins are called alpha, delta, epsilon, gamma, and mu,
respectively. The subunit structures and three-dimensional configurations of different
classes of immunoglobulins are well known.

The term “isolated” refers to a molecule that is substantially free of its natural
environment. For instance, an isolated antibody is substantially free of cellular material
or other proteins from the cell or tissue source from which it was derived.

The term "antigen-binding fragment” of an antibody, as used herein, refers to one
or more fragments of an intact antibody that retain the ability to specifically bind to a
given antigen (e.g., target IL-13-Ra2). Antigen binding functions of an antibody can be
performed by fragments of an intact antibody. Examples of binding fragments
encompassed within the term "antigen binding portion" of an antibody include Fab; Fab’;
F(ab’)2; an Fd fragment consisting of the VH and CH1 domains; an Fv fragment
consisting of the VL and VH domains of a single arm of an antibody; a single domain
antibody (dAb) fragment (Ward et al., 1989 Nature 341:544-546), and an isolated
complementarity determining region (CDR).

A “variable region” of an antibody refers to the variable region of the antibody
light chain (VL) or the variable region of the antibody heavy chain (VH), either alone or
in combination. As known in the art, the variable regions of the heavy and light chain
each consist of four framework regions (FRs) connected by three complementarity
determining regions (CDR1, CDR2, and CDRS3) also known as hypervariable regions,
contribute to the formation of the antigen binding site of antibodies. If variants of a
subject variable region are desired, particularly with substitution in amino acid residues

outside of a CDR region (i.e., in the framework region), appropriate amino acid
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substitution, preferably, conservative amino acid substitution, can be identified by
comparing the subject variable region to the variable regions of other antibodies which
contain CDR1 and CDR2 sequences in the same canonincal class as the subject
variable region (Chothia and Lesk, J Mol Biol 196(4): 901-917, 1987). When choosing
FR to flank subject CDRs, e.g., when humanizing or optimizing an antibody, FRs from
antibodies which contain CDR1 and CDR2 sequences in the same canonical class are
preferred.

A “CDR” of a variable domain are amino acid residues within the variable region
that are identified in accordance with the definitions of the Kabat, Chothia, the
acccumulation of both Kabat and Chothia, AbM, contact, and/or conformational
definitions or any method of CDR determination well known in the art. Antibody CDRs
may be identified as the hypervariable regions originally defined by Kabat et al. See,
e.g., Kabat et al., 1992, Sequences of Proteins of Immunological Interest, 5th ed.,
Public Health Service, NIH, Washington D.C. The positions of the CDRs may also be
identified as the structural loop structures originally described by Chothia and others.
See, e.g., Chothia et al., 1989, Nature 342:877-883. Other approaches to CDR
identification include the “AbM definition,” which is a compromise between Kabat and
Chothia and is derived using Oxford Molecular's AbM antibody modeling software (now
Accelrys®), or the “contact definition” of CDRs based on observed antigen contacts, set
forth in MacCallum et al., 1996, J. Mol. Biol., 262:732-745. In another approach,
referred to herein as the “conformational definition” of CDRs, the positions of the CDRs
may be identified as the residues that make enthalpic contributions to antigen binding.
See, e.g., Makabe et al., 2008, Journal of Biological Chemistry, 283:1156-1166. Siill
other CDR boundary definitions may not strictly follow one of the above approaches, but
will nonetheless overlap with at least a portion of the Kabat CDRs, although they may
be shortened or lengthened in light of prediction or experimental findings that particular
residues or groups of residues or even entire CDRs do not significantly impact antigen
binding. As used herein, a CDR may refer to CDRs defined by any approach known in
the art, including combinations of approaches. The methods used herein may utilize

CDRs defined according to any of these approaches. For any given embodiment
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containing more than one CDR, the CDRs may be defined in accordance with any of
Kabat, Chothia, extended, AbM, contact, and/or conformational definitions.

The terms "IgG Fc region”, “Fc region”, “Fc domain” and “F¢”, as interchangeably
used herein refer to the portion of an 1IgG molecule that correlates to a crystallizable
fragment obtained by papain digestion of an IgG molecule. The Fc region consists of
the C-terminal half of the two heavy chains of an IgG molecule that are linked by
disulfide bonds. It has no antigen binding activity but contains the carbohydrate moiety
and the binding sites for complement and Fc receptors, including the FCRn receptor
(see below). The Fc fragment contains the entire second constant domain CH2
(residues 231-340 of human IgG1, according to the Kabat numbering system) and the
third constant domain CH3 (residues 341-447).

By “engineered Fc polypeptide”, “engineered Fc region” and “engineered Fc¢” as
the terms are interchangeably used herein, is meant an Fc polypeptide, or portion
thereof, comprising at least one mutation, e.g., an amino acid substitution, introducing a
site for conjugation. Preferably, the mutation introduces a cysteine in place of the
naturally-occurring amino acid residue at that position, where the mutation creates a
reactive site (e.g., a reactive sulfhydryl group) for conjugation of a moiety to the Fc.

The term "monoclonal antibody” or “mAb” refers to an antibody that is derived
from a single copy or clone, including e.g., any eukaryotic, prokaryotic, or phage clone,
and not the method by which it is produced. Preferably, a monoclonal antibody of the
invention exists in a homogeneous or substantially homogeneous population.

"Humanized" antibody refers to forms of non-human (e.g. murine) antibodies that
are chimeric immunoglobulins, immunoglobulin chains, or fragments thereof (such as
Fv, Fab, Fab', F(ab'), or other antigen-binding subsequences of antibodies) that contain
minimal sequence derived from non-human immunoglobulin. Preferably, humanized
antibodies are human immunoglobulins (recipient antibody) in which residues from a
complementary determining region (CDR) of the recipient are replaced by residues from
a CDR of a non-human species (donor antibody) such as mouse, rat, or rabbit having
the desired specificity, affinity, and capacity.

10
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“‘Human antibody” or “Fully Human antibody” refers to those antibodies derived
from transgenic mice carrying human antibody genes or from human cells.

The term “chimeric antibody” is intended to refer to antibodies in which the
variable region sequences are derived from one species and the constant region
sequences are derived from another species, such as an antibody in which the variable
region sequences are derived from a mouse antibody and the constant region
sequences are derived from a human antibody.

A "therapeutic agent” is an agent that exerts a cytotoxic, cytostatic, and/or
immunomodulatory effect on cancer cells or activated immune cells. Examples of
therapeutic agents include cytotoxic agents, chemotherapeutic agents, cytostatic
agents, and immunomodulatory agents.

A "chemotherapeutic agent” is a chemical compound useful in the treatment of
cancer.

A "cytotoxic effect” refers to the depletion, elimination and/or the killing of a target
cell(s). A "cytotoxic agent” refers to an agent that has a cytotoxic and/or cytostatic effect
on a cell.

A "cytostatic effect” refers to the inhibition of cell proliferation. A "cytostatic
agent” refers to an agent that has a cytostatic effect on a cell, thereby inhibiting the
growth and/or expansion of a specific subset of cells.

“Antibody-drug conjugate” or "ADC” refers to antibodies or antibody fragments
thereof, including antibody derivatives that bind to IL-13-Ra2 and are conjugated to
cytotoxic, cytostatic, and/or therapeutic agents.

“Anti- IL-13-Ra2 Antibody-Drug conjugate” refers to an anti- IL-13-Ra2 antibody
or antigen binding fragment thereof, as described herein linked to a cytotoxic drug (D)
via a linker (L).

“Linker (L)” describes the direct or indirect linkage of the antibody to the drug.
Attachment of a linker to a mAb can be accomplished in a variety of ways, such as
through surface lysines, reductive-coupling to oxidized carbohydrates, and through
cysteine residues liberated by reducing interchain disulfide linkages. A variety of ADC

11
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linkage systems are known in the art, including hydrazone-, disulfide- and peptide-
based linkages.

“Drug (D)” is any substance having biological or detectable activity, for example,
therapeutic agents, detectable labels, binding agents, etc., and prodrugs, which are
metabolized to an active agent in vivo. The terms drug, drug moiety, payload, and
compound are used interchangeably.

“L-D” is a linker-drug moiety resulting from a cytotoxic drug (D) linked to a linker
(L).

The term "epitope” refers to that portion of a molecule capable of being
recognized by and bound by an antibody at one or more of the antibody's antigen-
binding regions. Epitopes often consist of a chemically active surface grouping of
molecules such as amino acids or sugar side chains and have specific three-
dimensional structural characteristics as well as specific charge characteristics. The
term "antigenic epitope” as used herein, is defined as a portion of a polypeptide to
which an antibody can specifically bind as determined by any method well known in the
art, for example, by conventional immunoassays. A "nonlinear epitope" or
"conformational epitope" comprises noncontiguous polypeptides (or amino acids) within
the antigenic protein to which an antibody specific to the epitope binds. Once a desired
epitope on an antigen is determined, it is possible to generate antibodies to that epitope,
e.g., using the techniques described in the present specification. During the discovery
process, the generation and characterization of antibodies may elucidate information
about desirable epitopes. From this information, it is then possible to competitively
screen antibodies for binding to the same epitope. An approach to achieve this is to
conduct competition and cross-competition studies to find antibodies that compete or
cross-compete with one another e.g., the antibodies compete for binding to the antigen.

The term "binding affinity (Kp)" as used herain, i3 intended to refer to the
dissociation rate of a particular antigen-antibody interaction. The Kp iz the ratic of the
rate of dissociation (K, also called the "off-rate {kuy)", 10 the association rate (), or
“on- rate (Ken)". Thus, Kp equals Ko/ ko and is expressed as a molar concentration

(M), | follows that the smalier the Kp, the stronger the affinity of binding. Therefore, a Kp

12



10

15

20

25

30

WO 2014/072888 PCT/IB2013/059786

of 1 uM indicates weak binding affinity compared to a Ky of 1 nM. Kp values for
antibodies can be determined using methods well established in the art. One method
for determining the Kp of an antibody is by using surface plasmon resonance, typically
using a biosensor system such as a Biacore® system.

The term “specifically binds” as used herein in reference to the binding between
an antibody and an IL-13-Ra2 antigen and the antibody binds the IL-13-Ra2 antigen
with a Kp less than about 30 nM as determined by surface plasmon resonance (SPR) at
25°C.

“Pharmaceutically acceptable salt” as used herein refers to pharmaceutically
acceptable organic or inorganic salts of a molecule or macromolecule.

The term "potency” is a measurement of biological activity and may be
designated as ICsp, or inhibitory concentration of an antibody or antibody drug
conjugate to the antigen IL-13-Ra2, needed to inhibit 50% of growth of an IL-13-Ra2
positive cell line as described in Example 15.

“EC50” is a measurement of binding capacity and is defined as the half maximal
effective concentration of an antibody or antibody-drug conjugate that is needed to
produce a response halfway between the baseline and maximum.

The phrase “effective amount” or “therapeutically effective amount” as used
herein refers to an amount necessary (at dosages and for periods of time and for the
means of administration) to achieve the desired therapeutic result. An effective amount
is at least the minimal amount, but less than a toxic amount, of an active agent which is
necessary to impart therapeutic benefit to a subject.

The terms “inhibit” or “neutralize” as used herein with respect to bioactivity of an
antibody of the invention mean the ability of the antibody to substantially antagonize,
prohibit, prevent, restrain, slow, disrupt, eliminate, stop, reduce or reverse e.g.
progression or severity of that which is being inhibited including, but not limited to , a
biological activity.

The term “compete”, as used herein with regard to an antibody, means that a first
antibody, or an antigen-binding portion thereof, binds to an epitope in a manner

sufficiently similar to the binding of a second antibody, or an antigen-binding portion
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thereof, such that the result of binding of the first antibody with its cognate epitope is
detectably decreased in the presence of the second antibody compared to the binding
of the first antibody in the absence of the second antibody. The alternative, where the
binding of the second antibody to its epitope is also detectably decreased in the
presence of the first antibody, can, but need not be the case. That is, a first antibody
can inhibit the binding of a second antibody to its epitope without that second antibody
inhibiting the binding of the first antibody to its respective epitope. However, where each
antibody detectably inhibits the binding of the other antibody with its cognate epitope or
ligand, whether to the same, greater, or lesser extent, the antibodies are said to “cross-
compete” with each other for binding of their respective epitope(s). Both competing and
cross-competing antibodies are encompassed by the present invention. Regardless of
the mechanism by which such competition or cross-competition occurs (e.g., steric
hindrance, conformational change, or binding to a common epitope, or portion thereof),
the skilled artisan would appreciate, based upon the teachings provided herein, that
such competing and/or cross-competing antibodies are encompassed and can be useful
for the methods disclosed herein.

The terms “polynucleotide” or "nucleic acid molecule", as used herein, are
intended to include DNA molecules and RNA molecules. A nucleic acid molecule may
be single-stranded or double-stranded, but preferably is double-stranded DNA.

The polynucleotides that encode the antibodies of the present invention may
include the following: only the coding sequence for the variant, the coding sequence for
the variant and additional coding sequences such as a functional polypeptide, or a
signal or secretory sequence or a pro-protein sequence; the coding sequence for the
antibody and non-coding sequence, such as introns or non-coding sequence 5’ and/or
3’ of the coding sequence for the antibody. The term ‘polynucleotide encoding an
antibody” encompasses a polynucleotide which includes additional coding sequence for
the variant but also a polynucleotide which includes additional coding and/or non-coding
sequence. Itis known in the art that a polynucleotide sequence that is optimized for a
specific host cell/expression system can readily be obtained from the amino acid

sequence of the desired protein (see GENEART AG, Regensburg, Germany).
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A “host cell” includes an individual cell or cell culture that can be or has been a
recipient for vector(s) for incorporation of polynuclectide inserts. Host cells include
progeny of a single host cell, and the progeny may not necessarily be completely
identical (in morphology or in genomic DNA complement) to the original parent cell due
to natural, accidental, or deliberate mutation. A host cell includes cells transfected in
vivo with a polynucleotide(s) of this invention.

The term "vector" means a construct, which is capable of delivering, and,
preferably, expressing, one or more gene(s) or sequence(s) of interest in a host cell.
Examples of vectors include, but are not limited to, viral vectors, naked DNA or RNA
expression vectors, plasmid, cosmid or phage vectors, DNA or RNA expression vectors
associated with cationic condensing agents, DNA or RNA expression vectors
encapsulated in liposomes, and certain eukaryotic cells, such as producer cells.

The term "expression control sequence” means a nucleic acid sequence that
directs transcription of a nucleic acid. An expression control sequence can be a
promoter, such as a constitutive or an inducible promoter, or an enhancer. The
expression control sequence is operably linked to the nucleic acid sequence to be
transcribed.

The polynucleotides encoding the antibodies of the present invention will typically
include an expression control polynucleotide sequence operably linked to the antibody
coding sequences, including naturally-associated or heterologous promoter regions
known in the art. Preferably, the expression control sequences will be eukaryotic
promoter systems in vectors capable of transforming or transfecting eukaryotic host
cells, but control sequences for prokaryotic hosts may also be used. Once the vector
has been incorporated into the appropriate host cell line, the host cell is propagated
under conditions suitable for expressing the nucleotide sequences, and, as desired, for
the collection and purification of the antibodies. Preferred eukaryotic cell lines include
the CHO cell lines, various COS cell lines, HelLa cells, myeloma cell lines, transformed
B-cells, or human embryonic kidney cell lines. The most preferred host cell is a CHO

cell line.
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Antibodies

Antibodies of the invention can be produced using techniques well known in the

art, e.g., recombinant technologies, phage display technologies, synthetic technologies

or combinations of such technologies or other technologies readily known in the art

(see, for example, Jayasena, S.D., Clin. Chem., 45: 1628-50 (1999) and Fellouse, F.A.,

et al, J. Mol. Biol., 373(4):924-40 (2007)).
Tables 1 and 2 balow depict preferred COFs for the antibodies of the present

invention.
Table 1
Antibody LCDR1 LCDR2 LCDR3
hu07 TASLSVSSTYLH STSNLAS HQYHRSPLT
SEQ ID NO: 14 SEQ ID NO: 15 SEQ ID NO: 16
hu08 KASQDVGTAVA SASYRST QHHYSAPWT
SEQID NO: 6 SEQID NO: 7 SEQ ID NO: 8
Table 2
Antibody HCDR1 HCDR2 HCDR3
hu07 TKYGVH VKWAGGSTDYNSALMS DHRDAMDY
SEQ ID NO: 10 SEQ ID NO: 11 SEQ ID NO: 12
hu08 SRNGMS TVSSGGSYIYYADSVKG QGTTALATRFFDV
SEQID NO: 2 SEQ ID NO: 3 SEQ ID NO: 4

An embodiment of the present invention includes an antibody or antigen binding
fragment thereof, that comprises:
a) a light chain variable region comprising:
i) a LCDR1 having an amino acid sequence selected from the group
consisting of SEQ ID NOs: 6 and 14;
i) a LCDR2 having an amino acid sequence selected from the group
consisting of SEQ ID NOs: 7 and 15; and
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i) a LCDR3 having an amino acid sequence selected from the group
consisting of SEQ ID NOs: 8 and 16; and
b) a heavy chain variable region comprising:
i) a HCDR1 having an amino acid sequence selected from the group
consisting of SEQ ID NOs: 2 and 10;
i) a HCDR2 having an amino acid sequence selected from the group
consisting of SEQ ID NOs: 3 and 11; and
iii) a HCDR1 having an amino acid sequence selected from the group
consisting of SEQ ID NOs: 4 and 12.
A preferred antibody or antigen binding portion thereof, of the invention
comprises:
a) a LCVR comprising: a LCDR1 of SEQ ID NO: 6, a LCDR2 of SEQ ID NO: 7,
and a LCDR3 of SEQ ID NO: 8; and
b) a HCVR comprising: a HCDR1 of SEQ ID NO: 2, a HCDR2 of SEQ ID NO: 3,
and a HCDRS3 of SEQ ID NO: 4.
Another preferred antibody or antigen binding portion thereof, of the invention
comprises:
a) a LCVR comprising: a LCDR1 of SEQ ID NO: 14, a LCDR2 of SEQ ID NO:
15, and a LCDRS3 of SEQ ID NO: 16; and
b) a HCVR comprising: a HCDR1 of SEQ ID NO: 10, a HCDR2 of SEQ ID NO:
11, and a HCDRS3 of SEQ ID NO: 12.
Preferred monoclonal antibodies of the invention are referred to herein as hu08
(a humanized anti- IL-13-Ra2 1gG1 antibody); and, hu07 (a humanized anti- IL-13-Ra2
lgG1 antibody). The SEQ ID NOs of the amino acid sequences encoding mAbs hu08

and huQ7 are provided in Table 3 below:
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Table 3
mAb |LC |HC |LC |LCDR |LCDR |LCDR |[HCV |HCDR |HCDR |HCDR
VR |1 2 3 R 1 2 3
hu08 51 |50 |5 6 7 8 1 2 3 4
huQ7 53 |52 |41 14 15 16 48 10 11 12

An embodiment of the invention is an antibody or antigen binding fragment
thereof that specifically binds to the same IL-13Ra2 epitope as an antibody comprising
a first amino acid sequence that is at least 90%, 92%, 94%, 95%, 96%, 97 %, 98% or
99% identical to SEQ ID NO: 1 and a second amino acid sequence that is at least 90%,
92%, 94%, 95%, 96%, 97%, 98% or 99% identical to SEQ ID NO: 5.

Another embodiment of the invention is an antibody or antigen binding fragment
thereof that specifically binds to the same IL-13Ra2 epitope as an antibody comprising
a first amino acid sequence that is at least 90%, 92%, 94%, 95%, 96%, 97 %, 98% or
99% identical to SEQ ID NO: 48 and a second amino acid sequence that is at least
90%, 92%, 94%, 95%, 96%, 97%, 98% or 99% identical to SEQ ID NO: 41.

In some embodiments, the antibody or antigen binding fragment thereof
specifically binds to IL-13Ra2, and the antibody or fragment thereof competitively
inhibits the binding of an antibody comprising a first amino acid sequence that is at least
90%, 92%, 94%, 95%, 96%, 97%, 98% or 99% identical to SEQ ID NO: 1 and a second
amino acid sequence that is at least 90%, 92%, 94%, 95%, 96%, 97%, 98% or 99%
identical to SEQ ID NO: 5.

In some embodiments, the antibody or antigen binding fragment thereof
specifically binds to IL-13Ra2, and the antibody or fragment thereof competitively
inhibits the binding of an antibody comprising a first amino acid sequence that is at least
90%, 92%, 94%, 95%, 96%, 97%, 98% or 99% identical to SEQ ID NO: 48 and a
second amino acid sequence that is at least 90%, 92%, 94 %, 95%, 96%, 97%, 98% or
99% identical to SEQ ID NO: 41.
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Representative materials of the present invention were deposited in the
American Type Culture Collection (ATCC) on November 6, 2012. A vector having
ATCC Accession No. PTA-13304 is a polynucleotide encoding a human anti-IL-13
antibody light chain variable region designated as hu08-VLv1.0, and vector having
ATCC Accession No. PTA-13305 is a polynucleotide encoding a human anti-IL-13
antibody heavy chain variable region, designated hu08-VHv1.0. The deposits were
made under the provisions of the Budapest Treaty on the International Recognition of
the Deposit of Microorganisms for the Purpose of Patent Procedure and Regulations
thereunder (Budapest Treaty). This assures maintenance of a viable culture of the
deposit for 30 years from the date of deposit. The deposit will be made available by
ATCC under the terms of the Budapest Treaty, and subject to an agreement between
Pfizer, Inc. and ATCC, which assures permanent and unrestricted availability of the
progeny of the culture of the deposit to the public upon issuance of the pertinent U.S.
patent or upon laying open to the public of any U.S. or foreign patent application,
whichever comes first, and assures availability of the progeny to one determined by the
U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35
U.S.C. Section 122 and the Commissioner’s rules pursuant thereto (including 37 C.F.R.
Section 1.14 with particular reference to 886 OG 638).

Conjugation of Drug moieties to an Antibody

The drug moiety has, or is modified to include, a group reactive with a
conjugation point on the antibody. For example, a drug moiety can be attached by
alkylation (e.g., at the epsilon-amino group lysines or the N-terminus of antibodies),
reductive amination of oxidized carbohydrate, transesterification between hydroxyl and
carboxyl groups, amidation at amino groups or carboxyl groups, and conjugation to
thiols. In some embodiments, the number of drug moieties, p, conjugated per antibody
molecule ranges from an average of 110 8; 1t07,11t06,1t05,1t04, 110 3, 0r 1 to 2.
In some embodiments, p ranges from an average of 2t08,2t07,2t06,2t05,2t04
or 2to 3. In other embodiments, p is an average of 1, 2, 3,4, 5,6, 7 or 8. In some

embodiments, p ranges from an average of about 1 to about 8; about 1 to about 7,
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about 1 to about 6, about 1 to about 5, about 1 to about 4, about 1 to about 3, or about 1
to about 2. In some embodiments, p ranges from about 2 to about 8, about 2 to about
7, about 2 to about 6, about 2 to about 5, about 2 to about 4 or about 2 to about 3. For
examples of chemistries that can be used for conjugation, see, e.g., Current Protocols
in Protein Science (John Wiley & Sons, Inc.), Chapter 15 (Chemical Modifications of
Proteins).
Linkers

The drug moiety can be linked to an antibody by a linker. Suitable linkers
include, for example, cleavable and non-cleavable linkers. A cleavable linker is typically
susceptible to cleavage under intracellular conditions. Suitable cleavable linkers
include, for example, a peptide linker cleavable by an intracellular protease, such as
lysosomal protease or an endosomal protease. In exemplary embodiments, the linker
can be a dipeptide linker, such as a valine-citrulline (val-cit), a phenylalanine-lysine
(phe-lys) linker, or maleimidocapronic —valine-citruline-p-aminobenzyloxycarbonyl (vc)
linker. Another linker is Sulfosuccinimidyl-4-[N-maleimidomethyl]cyclohexane-1-
carboxylate (smcc). Sulfo-smcc conjugation occurs via a maleimide group which reacts
with sulfhydryls (thiols, -SH), while its Sulfo-NHS ester is reactive toward primary
amines (as found in Lysine and the protein or peptide N-terminus). Yet another linker is
maleimidocaproyl (mc). Other suitable linkers include linkers hydrolyzable at a specific
pH or a pH range, such as a hydrazone linker. Additional suitable cleavable linkers
include disulfide linkers. The linker may be covalently bound to the antibody to such an
extent that the antibody must be degraded intracellularly in order for the drug to be
released e.g. the mc linker and the like.

The preferred linkers of the present invention are maleimidocapronic —valine-
citruline-p-aminobenzyloxycarbonyl (vc) and maleimidocaproyl (mc).
Engineered Fc Polypeptide

It has been previously reported that certain residues presumably present on the
surface of the CH2 or CH3 domain of the heavy chain of antibodies, or on the constant
domain of the light chain, or otherwise accessible, are suitable for the substitution of the

naturally-occurring wild type amino acid with, for example, cysteine, and are therefore
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useful to engineer a site capable of conjugation to various agents (see US Provisional
Patent Application USSN 61/580169) herein incorporated by reference.

Amino acid modifications can be made by any method known in the art and many
such methods are well known and routine for the skilled artisan. For example, but not by
way of limitation, amino acid substitutions, deletions and insertions may be
accomplished using any well-known PCR-based technique. Amino acid substitutions
may be made by site-directed mutagenesis (see, for example, Zoller and Smith, 1982,
Nucl. Acids Res. 10:6487-6500; an d Kunkel, 1985, Proc. Natl. Acad. Sci USA 82:488).

In some embodiments, the engineered Fc polypeptide of the disclosure may be
used to prepare an antibody, or antigen binding fragment thereof, such that the antibody
or fragment thereof thereby comprises the engineered Fc region which can be used to
conjugate, at the engineered residue (i.e., the amino acid substituted compared to wild
type unmodified Fc), a wide variety of moieties.

In some embodiments, the engineered kappa light chain constant polypeptide of
the disclosure may be used to prepare an antibody, or antigen binding fragment thereof,
such that the antibody or fragment thereof thereby comprises an engineered CL region
comprising an amino acid mutation, or portion thereof, which can be used to conjugate,
at the engineered amino acid residue, a wide variety of moieties.

The IL-13-Ra2 antibodies of the present invention may encompass an
engineered Fc polypeptide where 1, 2, or more amino acids chosen from positions: 347,
392, 398, 422 and 443 of the antibody heavy chain wherein the numbering system of
the constant region is that of the EU index as set forth in Kabat et al. (1991, NIH
Publication 91- 3242, National Technical Information Service, Springfield, VA,
hereinafter "Kabat") of a parent, native, or wild type antibody, substituted with another
amino acid (including natural and non-natural/synthetic amino acids).

It should be noted that a single substitution in an Fc polypeptide, for example of a
cysteine residue, normally results in the display of two corresponding residues in the
resultant IgG antibody due to the homodimeric nature of IgG antibody molecules. Thus,
the resultant engineered IgG antibodies of the invention may display at least 1, 2, 3, 4,

or more reactive groups for the purpose of conjugation to a drug or compound. In an
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embodiment, one or more of the substitutions is with a cysteine residue, and the
resulting engineered antibodies may display at least 1, 2, 3, 4, or more thiol groups for
the purpose of conjugation to a drug or compound.

In other embodiments, the engineered Fc polypeptide of the disclosure
comprises one or more substitutions selected from the positions 347, 392, 398, 422 and
443, of the heavy chain of an antibody, and wherein the numbering system of the
constant region is that of the EU index as set forth in Kabat et al. (supra).

In some embodiments, the engineered Fc polypeptide of the disclosure
comprises at least one pair of amino acid substitutions selected from the group
consisting of: (a) the amino acid sequence of SEQ ID NO:33; and, (b) the amino acid
sequence of SEQ ID NO:34.

In some embodiments, the engineered Fc polypeptide of the disclosure
comprises one substitution selected from the group consisting of (a) the amino acid
sequence of SEQ ID NO:28; and (b) the amino acid sequence of SEQ ID NO:29.
Engineered Ck polypeptide

The IL-13-Ra2 antibodies of the present invention may encompass an
engineered antibody light chain constant region (LC), or a portion thereof, where 1, 2, or
3 amino acids chosen from positions 111, 183, or 188, of the antibody light chain,
wherein the numbering system of the light chain constant region is that of the Kabat
numbering system as set forth in Kabat et al. (1991, NIH Publication 91- 3242, National
Technical Information Service, Springfield, VA, hereinafter "Kabat"), of a parent, native,
or wild type antibody, substituted with another amino acid (including natural and non-
natural/synthetic amino acids).

In some embodiments, the engineered LC polypeptide of the disclosure
comprises one or more substitutions selected from the group consisting of (a) the amino
acid sequence of SEQ ID NO:30; (b) the amino acid sequence of SEQ ID NO:31; and
(c) the amino acid sequence of SEQ ID NO:32.

In other embodiments, due to the dimeric nature of many antibodies (e.g., IgGs
comprise two light chains and two heavy chains each heavy chain comprising an Fc

polypeptide), an antibody of the invention may comprise at least one engineered Fc
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polypeptide and may further comprise at least one engineered light chain constant
polypeptide thereby providing at least two site-specific conjugation sites — one in the Fc
polypeptide and another in the CL polypeptide. Preferred antibodies of the invention
that comprise at least one engineered Fc polypeptide and at least one engineered light
chain constant region polypeptide selected from group consisting of L443C/kA111C
(SEQ ID NOS: 28 and 30), L443C/kK183C (SEQ ID NOS: 28 and 31), Q347C/kA111C
(SEQ ID NOS: 29 and 30), and Q347C/kK183C (SEQ ID NOS: 29 and 31).

MAC Conjugation Technology

The term multifunctional antibody conjugate, or MAC, refers to an antibody as
defined herein, or antigen binding portion thereof, covalently conjugated through the
constant kappa region to at least one drug moiety that exerts a biological effect to a
target. Preferably, the antibody, or antigen binding portion thereof comprises K90 and
H91 of SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, or SEQ ID NO:55, and the drug
moiety is conjugated at K90. MAC technology has been described previously in
W02012/007896 and in USSN 61/584,675, which are incorporated herein by reference.

The drug moiety exerts a biological effect on the target and may be a peptide,
small molecule, protein, nucleic acid molecule, toxin, aptamer, or antigen binding
antibody or fragment thereof. The drug moiety may be a drug having cytotoxic activity
against target cells. In some aspects, the cytotoxin is in the class of compounds known
as auristatin. Representative auristatins are compounds 0101 and 3377 described
herein in Example 13.

Reaction of the drug moiety with the constant light domain of an antibody is
particularly desirable to minimize, or prevent, any interference with binding of the Fc
portion of the antibody to Fc receptors (such as FcyR and FcRn) or binding of the
antibody to its respective target. Conversely, conjugation of the respective drug moiety
to the Fc portion of an antibody may decrease the antibody half-life in vivo and/or its
capacity to interact with the immune system (effector function). Conjugation of the drug
moiety in the variable heavy chain (VH) or variable light chain (VL) region of the
antibody carry a risk of diminishing the binding of the antibody to its cognate.
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One of the advantages of the MAC technology is that depending on the reagents
and reaction conditions (especially the leaving group ester and molar ratio of linker
antibody), compositions and samples of the invention can be generated with a defined
number of drug moieties relative to a defined number of antibodies. This can be
especially useful when balancing the relative reactivity’s and therapeutic windows of the
drug moiety and antibody. Moreover, in some situations, increasing the number of drug
moieties per antibody beyond a certain threshold may not result in increased target
binding or therapeutic effect. It is useful therefore, to be able to control the number of
drug moieties conjugated per antibody, and in doing so, direct the location of
conjugation so as to minimize Fc or combining site interference. In some situations,
therefore, aspects of the invention that allow for reduced conjugation, preferentially
decorating only a single lysine residue, such as K90 of the hu08 LC constant region,
SEQ ID NO: 52, SEQ ID NO:53, SEQ ID NO:54, or SEQ ID NO:55, can be
advantageous. Furthermore, whereas conjugation to K90 is reliable and robust,
conjugation to other antibody surface lysines, each of slightly different reactivity and pl
can result in an heterogeneous sample of conjugated antibodies that can release
conjugated molecules at inopportune or irregular times, such as during circulation and
prior to delivery of the drug moiety to the target by antibody recognition.

A further aspect of the present invention is the discovery that certain mutations of
D77 of the wild type constant kappa chain (SEQ ID NO: 55) improves the accessibility
and/or reactivity of the K90 site for drug conjugation. In addition, the present invention
provides for known polymorphisms of the kappa chain V/A at position 45 and A/L at
position 83 (giving the 3 identified human constant kappa polymorphisms
Km(1):V45/L83, Km(1,2): A45/L83, and Km(3) A45/V83). Accordingly, the present
invention provides for MACs comprising SEQ ID NO:53. In some aspects, the present
invention provides for a MAC of Km(3) polymorphism, wherein the kappa constant
domain is selected from the group consisting of SEQ ID NO:52, SEQ ID NO:54 and
SEQ ID NO:55.

The present invention further provides an antibody that specifically binds to

human IL-13Ra2 wherein said antibody has a LC constant region as shown in SEQ ID
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NO: 52, said LC constant region having a lysine residue at position 80 (K80) and an
alanine residue substituted for an aspartic acid residue at position 77 (D77A).

The present invention further provides an antibody that specifically binds to
human IL-13Ra2 wherein said antibody has a LC constant region as shown in SEQ ID
NO: 53, wherein position 45 is V or A, position 83 is A or L, and position 77 is selected
from the group consistingof A, G, I, V,L, R, S, T, Q, P, N, M, Hand W. In some
aspects, where position 45 is V, position 83 is L. In some aspects of SEQ ID NO:53,
position 77 is selected from the group consistingof A, G, |, V,L,R, S, T,Q, P, N, M, H
and W. The variability of residues at positions 45 and 83 in SEQ ID NO:53 may be
selected so as to only provide for any one, two or all three of the Km(1), Km(1,2), and
Km(3) polymorphisms.

The present invention further provides an antibody that specifically binds to
human IL-13Ra2 wherein said antibody has a LC constant region as shown in SEQ ID
NO: 54, wherein position 77 is selected form the group consisting of A, G, |, V, L, R, S,
T,Q,P,N,M,Hand W.

The present invention further provides an antibody that specifically binds to
human IL-13Ra2 wherein said antibody has a LC constant region as shown in SEQ ID
NO: 55.

Therapy for Cancer

Cancers, including, but not limited to, a tumor, metastasis, or other disease or
disorder characterized by uncontrolled cell growth, can be treated or prevented by
administration of an antibody-drug conjugate of the present invention.

Exemplary anti-IL-13-Ra2 ADCs are useful for treating cancer in which IL-13-Ra2
is expressed or overexpressed, relative to normal (e.g., non-cancerous tissue).
Treatment or prevention of an IL-13-RA2 -expressing cancer, according to the methods
described herein, can be achieved by administering to a subject in need of such
treatment an effective amount of an anti-IL-13-Ra2 ADC. In some embodiments, an
anti-IL-13-Ra2 full length antibody or antigen-binding fragment thereof or derivative
thereof that is conjugated to a cytotoxic agent will be administered. In some exemplary

embodiments, an ADC of the present invention will (i) bind to IL-13-Ra2 expressing
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cancer cells, and (ii) exert a cytotoxic or cytostatic effect to, for example, inhibit the
proliferation of the IL-13-Ra2 expressing cancer cells, or kill IL-13-Ra2 expressing
cancer cells.

In other embodiments, the anti-IL-13-Ra2 ADCs are co-administered with
another therapeutic agent, or administered sequentially with another therapeutic agent.
In some embodiments, the anti-IL-13-Ra2 ADCs are co-administered with
chemotherapeutics, including standard of care chemotherapeutics, or administered
sequentially.

In some embodiments, the other therapeutic agent will be an agent that is
standard of care for the specific disease to be treated or is part of a salvage regimen for
the specific disease to be treated. Anti-cancer agents and chemotherapeutic regimens
include, for example, anti-cancer antibodies, including, for example, anti-CD52
antibodies (e.g., Alemtuzumab), anti-CD20 antibodies (e.g., Rituximab), and anti-CD40
antibodies (e.g., SGN40); chemotherapeutic regimens including, for example, CHOP
(cyclophosphamide, doxorubicin, vincristine, and prednisone); CVP (cyclophosphamide,
vincristine, and prednisone); RCVP (Rituximab+CVP); RCHOP (Rituximab+CHOP);
RICE (RituximAb+ifosamide, carboplatin, etoposide); RDHAP,
(Rituximab+dexamethasone, cytarabine, cisplatin); RESHAP (Rituximab-+etoposide,
methylprednisolone, cytarabine, cisplatin); gemcitabine; combination treatment with
vincristine, prednisone, and anthracycline, with or without asparaginase; combination
treatment with daunorubicin, vincristine, prednisone, and asparaginase; combination
treatment with teniposide and Ara-C (cytarabine); combination treatment with
methotrexate and leucovorin; combination treatment with bleomycin, doxorubicin,
etoposide, mechlorethamine, prednisone, vinblastine, and vincristine; small molecule
inhibitors; and proteosome inhibitors including, for example, bortezomib.

In some embodiments, methods for treating cancer including administering to a
patient in need thereof an effective amount of an anti-IL-13-Ra2 ADC in combination
with radiation treatment, and optionally another therapeutic agent. In some
embodiments, the anti-IL-13-Ra2 ADC is administered concurrently or sequentially with

an anti-cancer agent (e.g., a chemotherapeutic agent) and/or with radiation therapy. In

26



10

15

20

25

30

WO 2014/072888 PCT/IB2013/059786

some embodiments, the chemotherapeutic agent or radiation therapy is administered at
least an hour, five hours, 12 hours, a day, a week, a month, several months (e.g., up to
three months), prior or subsequent to administration of a compound of the present
invention.

The ADCs of the present invention can be in the form of a pharmaceutical
composition for administration that are formulated to be appropriate for the selected
mode of administration, and pharmaceutically acceptable diluent or excipients, such as
buffers, surfactants, preservatives, solubilizing agents, isotonicity agents, stabilizing
agents, carriers, and the like. Remington's Pharmaceutical Sciences, Mack Publishing
Co., Easton Pa., 18" ed., 1995, provides a compendium of formulation techniques as
are generally known to practitioners.

These pharmaceutical compositions may be administered by any means known
in the art that achieve the generally intended purpose to treat cancer. The preferred
route of administration is parenteral, defined herein as referring to modes of
administration that include but not limited to intravenous, intramuscular, intraperitoneal,
subcutaneous, and intraarticular injection and infusion. The dosage administered will be
dependent upon the age, health, and weight of the recipient, kind of concurrent
treatment, if any, frequency of treatment, and the nature of the effect desired.

Compositions within the scope of the invention include all compositions wherein
an ADC is present in an amount that is effective to achieve the desired medical effect
for treating cancer. While individual needs may vary from one patient to another, the
determination of the optimal ranges of effective amounts of all of the components is
within the ability of the clinician of ordinary skill.

Diagnostic

The antibodies or antibody fragments of the invention can also be used to detect
hiL-13-Ra2 in a biological sample in vitro or in vivo. In one embodiment, the anti- hiL-
13-Ra2 antibodies of the invention are used to determine the level of hiL-13-Ra2 in a
tissue or in cells derived from the tissue. In a preferred embodiment, the tissue is a
diseased tissue. In a preferred embodiment of the method, the tissue is a tumor or a

biopsy thereof. In a preferred embodiment of the method, a tissue or a biopsy thereof is
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first excised from a patient, and the levels of hiL-13-Ra2 in the tissue or biopsy can then
be determined in an immunoassay with the antibodies or antibody fragments of the
invention. The tissue or biopsy thereof can be frozen or fixed. The same method can
be used to determine other properties of the hIL-13-Ra2 protein, such as its level of cell
surface levels, or cellular localization.

The above-described method can be used to diagnose a cancer in a subject
known to or suspected to have a cancer, wherein the level of hiL-13-Ra2 measured in
said patient is compared with that of a normal reference subject or standard. Said
method can then be used to determine whether a tumor expresses hlL-13-Ra2, which
may suggest that the tumor will respond well to treatment with the antibody-drug
conjugates of the present invention. Preferably, the tumor is a cancer of the lung, colon,
stomach, pancreatic, ovarian, malignant gliomas, and melanoma, or other carcinomas
in which hiL-13-Ra2 is expressed, and other cancers yet to be determined in which hlL-
13-Ra2 is expressed predominantly.

An embodiment of the invention is a method of treating an IL-13-Ra2 expressing
cancer said method comprising: determining the level of hiL-13-Ra2 in a biological
sample comprising the steps of: obtaining a sample from a subject suspected to have
cancer; testing said sample in a immunoassay using an antibody of the present
invention; determining the cell surface levels of hlL-13-Ra2 on said sample; comparing
the cell surface levels of hiL-13-Ra2 with that of a normal reference subject or standard;
and administering an antibody—drug conjugate of the present invention to said subject.

The present invention further provides for monoclonal antibodies, humanized
antibodies and epitope-binding fragments thereof that are further labeled for use in
research or diagnostic applications. In preferred embodiments, the label is a radiolabel,
a fluorophore, a chromophore, an imaging agent or a metal ion.

A method for diagnosis is also provided in which said labeled antibodies or
epitope-binding fragments thereof are administered to a subject suspected of having a
cancer, and the distribution of the label within the body of the subject is measured or

monitored.
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Kit

The present invention also includes kits, e. g. comprising a described cytotoxic
conjugate and instructions for the use of the cytotoxic conjugate for killing of particular
cell types. The instructions may include directions for using the cytotoxic conjugates in
vitro, in vivo or ex vivo. Typically, the kit will have a compartment containing the
cytotoxic conjugate. The cytotoxic conjugate may be in a lyophilized form, liquid form, or
other form amendable to being included in a kit. The kit may also contain additional
elements needed to practice the method described on the instructions in the kit, such a
sterilized solution for reconstituting a lyophilized powder, additional agents for
combining with the cytotoxic conjugate prior to administering to a patient, and tools that
aid in administering the conjugate to a patient.

All publications and patent documents cited above or in the following examples
are hereby incorporated by reference in their entirety for all purposes to the same extent
as if each were so individually denoted.

The invention will be further described with reference to the following examples;
however, it is to be understood that the invention is not limited to such examples.

The following examples of specific aspects for carrying out the present invention
are offered for illustrative purposes only, and are not intended to limit the scope of the

present invention in any way.

Example 1
Generation and evaluation of murine anti-IL-13Ra2
antibodies mu07 and mu08
Anti-hlL-13Ra2 antibodies were prepared in mice using human IL-13Ra2
antigen and standard methods for immunization. (Zhang, C., Antibody Methods and
Protocols, Methods in Molecular Biology, vol. 901, DOI 10.1007/978-1-61779-931-0_7,
© Springer Science+Business Media, LLC 2012). Two murine antibodies, mu07 and
mu08, were identified that bound to A375 cells, a melanoma cell line which
endogenously expresses high levels of IL-13Ra2 on the cell surface.
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An important characteristic of an antibody in an ADC is rapid internalization after
binding to its receptor. The antibodies mu07 and mu08 were evaluated and were found
to be internalized 38% and 31% respectively, after a1 hour incubation with A375 cells at
37°C.

Example 2
Variable regions of murine anti-IL-13Ra2 antibodies mu07 and mu08

The mu07and mu08 anti-IL-13Ra2 antibody heavy chain and light chain variable
regions were cloned using the SMARTer® cDNA synthesis system (Clontech
Laboratories Inc. of Mountain View, Calif.) followed by PCR ampilification. The cDNA
was synthesized by standard techniques and amplified by PCR using a primer which
anneals to the SMARTer® IIA oligo sequence and mouse constant region specific
primer (mouse Kappa for the light chain and mouse IgG1 for the heavy chain) with PCR
SuperMix High Fidelity (Invitrogen, Carlsbad, CA.). Heavy chain and light chain variable
region PCR products were subcloned into the pCR4-TOPO vector (Invitrogen, Carlsbad,
CA) and the nucleic acid sequence was determined.

The amino acid sequences of the mu07 and mu08 heavy chain variable regions
are set forth as amino acid residues of SEQ ID NO:25 and amino acid residues of SEQ
ID NO:23, respectively. The amino acid sequences of the mu07and mu08 light chain
variable regions are set forth in SEQ ID NO:26 and SEQ ID NO:24, respectively.

Example 3
Binding Specificity and Binding Kinetics of
Chimeric Antibodies ch07 and ch08

Chimeric antibodies 07 and 08 (ch07 and ch08) were constructed having murine
heavy chain and light chain variable region sequences with human IgG1 heavy chain
constant regions and human kappa light chain constant regions using methods known
in the art. To assess the binding activity and specificity of ch07 and ¢h08, a standard
direct ELISA protocol was performed utilizing recombinant hiL-13-Ra2 and hIL-13Ra1,
receptors for IL-13 cytokine. The binding was detected by horseradish peroxidase

(HRP) conjugated goat anti-human IgGKappa. The results in Figure 1 demonstrate that

30



10

15

20

25

WO 2014/072888 PCT/IB2013/059786

both chimeric antibodies can bind specifically to hiL-13Ra2 but not hiL-13Ra1. The
ED50 is 0.15nM and 0.076nM for ch07 and ch08, respectively.

To assess the binding kinetics of the ch07 and ch08 antibodies, SPR (Surface
Plasmon Resonance) experiments were conducted on a Biacore® T100 or T200
instrument using a Biacore® human Fab Capture Kit (GE Healthcare). All data was
analyzed using the Biacore® T100 evaluation software version 2.0 with a 1:1 Langmuir

binding model.

Ka, Kg and KD are shown on Table 5. At pH7.4, binding affinity to hIL-13-Ra2 for

both ch07 and ch08 are in the pM range, 648pM and 964pM, respectively. ch07

dissociation from hlL-13-Ra2 is about 2 fold slower than ch08. At pH6.0, ch07 and
ch08 binding affinity to hlL-13-Ra2 are in the low nM range. Dissociation rates of ch08
and chQ7 are very similar. Higher KDs at pH6.0 than pH7.4 are due to a slower

association rate.

Table 5: Kinetics analysis of chimeric antibody ch07 and ch08

Ka (1/Ms) Kd (1/s) KD(M)
ch07-pH 7.4 3.61E+05 2.34E-04 6.48E-10
ch07-pH 6.0 6.43E+04 3.37E-04 5.24E-9
ch08-pH 7.4 4.32E+05 4.16E-04 9.64E-10
ch08-pH 6.0 7.12E+04 3.81E-04 5.36E-9

Example 4

Binding Epitopes of Antibodies ch07 and ch08

A competition ELISA was performed to examine whether ch07 and ch08 have
distinct binding epitopes. Prior to the competition ELISA experiment, ch07 and ch08
were biotinylated. The EC50 of the biotinylated ch07 (biotin-ch07) and ch08 (biotin-
ch08) were determined by direct standard ELISA. For the competition ELISA,
recombinant hlL-13-Ra2 was coated onto 96-well plates at 50ul of 2ug/mL in PBS
overnight at 4°C. The plates were then blocked and washed following a standard
ELISA protocol. 3-fold serially diluted ch07 and ch08 (2x final concentration) were
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mixed with a constant amount of biotin-ch07 (FIG 2A) or biotin-ch08 (FIG 2B),
respectively and were added to the plate and incubated for 1 hour at room temperature.
The amount of biotinylated chimeric antibody bound was detected by HRP conjugated
streptavidin at 1:5000 for 1 hour. The results are shown in FIG 2. Unlabelled chimeric
ch07 competes in binding to hiL-13-Ra2 with biotin-ch07 while unlabelled ch08 shows
no sign of competition (FIG 2A). Similar results are obtained when the same set of
antibodies were used to compete with biotin-ch08 (FIG 2B). This clearly demonstrates
that antibodies ch07 and ch08 have distinct binding epitopes to hiL-13Ra2.

The competition ELISA was also performed with two commercially available
antibodies, monoclonal mouse 1gG1, MAB614 (R&D Systems) and monoclonal mouse
lgG1, ab27414 (Abcam). FIG 2A and Fig 2B show that both commercial antibodies do
not compete with either biotin-ch07 or biotin-ch08 for binding to IL-13Ra2, indicating
that antibodies ch07 and ch08 have different binding epitopes than the two commercial
antibodies.

This result was confirmed by a BiaCore experiment. About 100RU of hlL-13-Ra2
was immobilized on CM5 chip using amine coupling chemistry. ¢ch07 (100nM and
200nM) and ch08 (100nM and 200nM) were sequentially injected over hlL-13-Ra2
experiment channel and control channel at flow rate 10ul/min for 150s. 50RU was
reached when 100nM chQ7 was injected to immobilized hiL-13Ra2. No further RU
increased when chQ7 concentration was increased to 200nM, indicating that the binding
sites on hlL-13-Ra2 for ch07 were saturated. With the injection of 100nM ch08, 100RU
was added. This positive binding signal indicates that the two antibodies lack
competition. The results further confirm that antibodies ch07 and ch08 have different
binding epitopes (FIG 2C).

Example 5
ch07 and ch08 Neutralization Studies
In order to assess whether ch07 and ch08 can neutralize IL-13 function, a
competition ELISA was performed. An anti-Flag Ab was coated onto 96-well plates and

incubated overnight at 4°C. Plates were then blocked and washed following standard
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ELISA protocol. A 3-fold serial dilution of mouse antibodies, chimeric antibodies,
positive control naked IL-13Ra2, and negative control hiL-21R were incubated with a
constant amount of biotinylated IL-13Ra2-Fc (4x ED50) and a constant amount of IL-13
(4x ED50) at RT for 1h. 100ul of the complex was added to the ELISA plate and
incubated for 1 hour at room temperature. The amount of biotin-IL-13-Ra2 bound was
detected by HRP conjugated streptavidin at 1:5000 for 1 hour. The results are shown in
FIG 3. Both antibodies 07 and 08 (murine and chimeric forms) do not compete with IL-
13 for the IL-13-Ra2 binding site while naked I1L-13-Ra2 competes with biotinylated IL-
13Ra2. This indicates that antibodies 07 and 08 (murine and chimeric forms) are non-

neutralizing antibodies.

Example 6
Humanization of mu08

Monoclonal murine antibody mu08 (Seq ID NOs: 23 and 24) was humanized
utilizing DP-54 and DPK9 as human acceptor frameworks. Humanized 08 antibodies
(hu08) were prepared by CDR grafting with or without back mutations. The CDRs of the
murine mu08 antibody were identified using the Kabat scheme.

A hu08 heavy chain variable region (VH version 1.0) was constructed by directly
grafting the CDRs of mu08 onto a human DP-54 framework region. The version 1.1
was made by back mutations of frame work DP-54 at positions A40T, G42D, G44R and
N83S. Both v1.0 and v1.1 were cloned into pPSMED2 vector containing the higG1
constant region. The nucleotide sequences encoding humanized hu08 heavy chain
variable regions are SEQ ID: NO: 17 for v1.0 and SEQ ID: NO: 20 for v1.1. The amino
sequences encoding hu08 heavy chain variable regions are SEQ ID: NO: 1 for v1.0 and
SEQ ID: NO: 19 for v1.1.

A hu08 light chain variable region (VK version 1.0) was constructed by directly
grafting the CDRs of murine mu08 onto a human DPK9 framework region. The version
1.1 was made by back mutations of frame work DPK9 at positions K39I, S60D, T72S,
T73F and T741. Both versions v1.0 and v1.1 were cloned into pPSMENS3 vector

containing the hlgKappa constant region. The nucleotide sequences encoding hu08
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light chain variable regions are SEQ ID: NO: 18 for v1.0 and SEQ ID: NO: 22 for v1.1.
The amino acid sequences encoding hu08 light chain variable regions are SEQ ID: NO:
5 for v1.0 and SEQ ID: NO: 21 for v1.1.

Example 7
Characterization of Humanized hu08

Humanized hu08 binding to recombinant hiL-13-Ra2 was evaluated by a
standard direct ELISA. Recombinant hlL-13-Ra2 was coated onto a 96-well plate.
Serially diluted chimeric antibodies or humanized antibodies in combinations of heavy
and light chains of versions 1.0 and 1.1 e.g. hu08 v1.0 HC/1.0 LC, hu08 v1.0 HC/v1.1
LC, hu08 v1.1 HC/v1.0 LC, and hu08 v1.1 HC/v1.1 LC, were added to the plate and
incubated at room temperature for 1-2 hours. The binding was detected by HRP
conjugated goat anti-human Ig Kappa. The results are shown in Table 6 below and
demonstrate that all four combinations of humanized antibodies are able to bind to
recombinant hlL-13-Ra2 and the ED50 is comparable to ch08.

Standard FACS (Fluorescent Activated Cell Sorter) analysis was performed to
assess the binding activity of the antibodies to cell surface IL-13Ra2 . A375 cells were
washed with ice-cold PBS containing 1% bovine serum albumin and 0.001% sodium
azide. Cells were incubated with serial dilutions of antibodies hu08 v1.0 and hu08 v1.1
e.g. hu08 v1.0 HC/1.0 LC, hu08 v1.0 HC/v1.1 LC, hu08 v1.1 HC/v1.0 LC, and hu08 v1.1
HC/v1.1 LC, for 30 min at 4°C and then stained with phosphatidylethanolamine-labeled
goat anti-human IgG, fixed in PBS containing 4% paraformaldehyde, and analyzed on a
FACScan® (BD Biosciences). The data is consistent with the binding to recombinant
receptor and illustrates that the binding to cell surface antigen for all 4 combinations is
comparable to ch08 (Table 6).

A competition ELISA was performed to assess whether hu08 1.0 and hu08 v1.1
compete with ch08 for IL-13-Ra2 binding. Recombinant hiL-13-Ra2 was coated onto
96-well plates at 50ul of 2ug/ml in PBS overnight at 4°C. Plates were then blocked and
washed following standard ELISA protocol. A 3-fold serially diluted ch08, hu08 1.0 and

hu08 v1.1, and negative control ch07 (2x final concentration) were mixed with
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biotinylated ch08 (2x ECso). 50ul of the antibody and biotin-ch08 mixture were added to
the plate and incubated for 1 hour at room temperature. The amount of biotin-ch08
bound was detected by HRP conjugated streptavidin. The results are shown in Table 6.
All 4 combinations of humanized antibodies are similar to chimeric antibody ch08 in
competing with biotinylated ch08, indicating that hu08 1.0 and hu08 v1.1 retained the
same binding epitope as ch08 and have similar affinity to soluble and cell surface IL-13-
Ra2.

Table 6

EC50 (nM) EC50 (nM) IC50 (nM)
Antibody rec hiL-13Ra2 A375 cells Biotin-ch08

ch08Hc+Lc 0.152 5.637 1.979

hu08 v1.0/1.0 0.175 4.098 2.120

hu08 v1.0/1.1 0.143 6.522 2.144

hu08 v1.1/1.0 0.163 4.152 2.562

hu08 v1.1/1.1 0.198 5.157 3.164

hu08 v1.0 HC/v1.0 LC and hu08 v1.1HC /v1.1LC were scaled up to generate
purified proteins. Both antibodies were transiently expressed into HEK293F suspension
cells. Surprisingly, humanization of 08 has improved the antibody production yield by 5-
6 fold compared to the yield of ch08 (Table 7).

Table 7
Antibody Expression level
name (ug/ml)
ch08 15
hu08v1.0/1.0 89.6
hu08v1.1/1.1 72.3

There is a direct correlation between the thermal stability of a protein or protein
domain with the overall stability of the protein or protein domain. A higher melting point
of a protein or protein domain often provides improved manufacturability and longer
shelf life/stability. Thermal stability of ch08 and hu08 (v 1.0 and v1.1) was examined by
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Differential Scanning Calorimetry (DSC). Thermal unfolding of chimeric and humanized
antibodies by DSC was performed using a standard protocol on a MicroCal VP-DSC
instrument. Both of the humanized antibodies, hu08 v1.0/1.0 and hu08 v1.1/1.1, show a
higher Tm2 (Fab) than the chimeric version ch08 (Table 8). This demonstrates that
humanization of cu08 improves the thermal stability of this antibody.

Table 8
CH2 Fab CH3
Antibody Tm1 (°C) Tm2 (°C) Tm3 (°C)
ch08 73.41+0.47 70.44+0.04 84.35+0.09
hu08v1.0/1.0 73.48+0.19 80.29+0.02 85.48+0.14
hu08v1.1/1.1 71.12+40.13 80.23+0.02

The binding kinetics of hu08 antibodies was conducted on a Biacore® T100 as

described above with the results shown in Table 9

Table 9
Antibody Antigen pH ka (1/Ms)on kd (1/s)oft KD (nM)
hu08 v1.0 hiL-13Ra2 7.4 9.75E+04 2.46E-04 2.52E-09
hu08 v1.0 hiL-13Ra2 6.0 5.29E+04 2.34E-04 4/42E-09
Example 8

Humanization of mu07

The general strategy of humanizing monoclonal murine antibody muQ7 is the same
as described for mu08 in Example 6. A humanized hu07 heavy chain variable region (VH
version 1.0) was constructed by directly grafting the CDRs of muQ7 onto a human DP-54
framework region. The versions 1.1-1.5 were made by back mutations of frame work DP-
54 at various positions (Table 10). All versions were cloned into pSMED2 vector
containing hlgG1 constant region.
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A huQ7 light chain variable region (VK version 1.0) was constructed by directly
grafting the CDRs of mu07 onto a human DPK9 framework region. The versions 1.1-
1.7 were made by back mutations of frame work DPK9 at various positions (Table 10).
All versions were cloned into pPSMENS3 vector containing hlg Kappa constant region.
SEQ ID numbers of the amino acid sequences encoding huQ7 variable regions are
listed in Table 10.

Table 10:
hu07 VH hu07 VK
VH aa Back-mutation VL aa Back-mutation
Variants Variants
SEQID SEQID
hu07 VH 9 hu07 VK 13
v1.0 v1.0
hu07 VH 37 T28S, F29L, hu07 VK 42 K41S, A42S,
vl.l A49G, F67L, vl.l D70S
N76S
hu07 VH 38 R71K hu07 VK 43 L47W
vl1.2 vl1.2
hu07 VH 39 T28S, F29S, hu07 VK 44 F71Y
vl.3 R71K vl.3
hu07 VH 40 T28S, F295S, hu07 VK 45 L47W, F71Y
vli4 vli.4
hu07 VH 41 T28S, F29S, hu07 VK 46 K41S, A42S,
v1l.5 A49G, R71K vl.5 D70S, L47W
hu07 VK 47 K41S, A42S,
vl.6 D70S, F71Y
hu07 VK 48 K41S, A42S,
v1l.7 D70S, L47W,
F71Y
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Characterization of Humanized hu07

To evaluate the binding/competition properties of the various versions of hu0,

transient transfections with 19 combinations of hu07 heavy and light chains were

performed in COS-1 M6 cells. 6 heavy chains and 3 light chains were included:

chimeric heavy chain, humanized v1.0-1.5 heavy chain, chimeric light chain and

humanized v1.0-1.1 light chain. Conditioned media (CM) was harvested 2 days after

transfection and subjected for direct binding to recombinant IL-13-Ra2 by standard

ELISA, cell surface receptor binding by cell-based ELISA using A375 cells, and

competition ELISA with biotinylated ch07, utilizing protocols known in the art.

Based on initial screening data from CM, heavy chain v1.5 was selected for

further study. Heavy chain v1.5 was paired with chimeric, humanized v1.0 and v1.1

light chain. Table 11 summarizes the binding activity, competition properties and

cytoxicity of hu07 antibodies. huQ7 v1.5 paired with chimeric light chain Kc

demonstrates a similar ED50 and IC50 to the chimeric antibody. The competition

activity on the A375 cells and recombinant protein were decreased when this heavy

chain v1.5 was paired with light chain v1.0 and v1.1.

Table 11
IC50 (nM) ED50 (nM) ED50 (nM) IC50 (nM) IC50 (nM)
Competition ELISA rhiL- cELISA Competition ELISA | Saporin Assay

ELISA Plate 13Ra2 A375 cells A375 cells A375 cells
ch07 2.21 0.217 0.85 17.27 0.08
hu07v1.5/kc 3.03 0.183 0.87 7.67 ND
hu07v1.5/v1.0 62.00 0.754 1.17 12.27 0.19
hu07v1.5/v1.1 46.62 1.214 1.29 19.00 0.20
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hu07 heavy chain v1.5 was used for light chain optimization. Transient
transfections with 10 combinations of hu07 heavy and light chains were performed in
COS-1 M6 cells. The heavy chain v1.5 was paired with chimeric light chain and
humanized versions v1.0-1.7. CM was harvested and used in experiments to determine
binding affinity to recombinant hiL-13a2 (rhIL-1302) by ELISA and competition activity
to biotinylated ch07 by competition ELISA. The data indicates that the combination of
heavy chain v1.5 and light chain v1.7 is optimal. This result was confirmed with purified
protein (Table 12).

Table 12
EDS0 (nM) Comlifi(:ig:\ME)LISA
rhiL-13Ro2 P
Plate
cho7 0.39 221
hu07Hv1.5/kv1.7 0.39 7.7
Example 10

Species cross reactivity of ch07, hu07, ch08 and hu08

Cynomolgous (cyno) monkey IL-13-Ra2 (extracellular domain (ECD)) and
transmembrane domain (TM) were isolated from cyno monkey testis and adipose
tissues by RT-PCR. The amino acid sequence of cyno IL-13-Ra2 is shown in SEQ ID
NO: 27. The identity is 94% between human and cyno IL-13Ra2.

The ECD/TM domain of cyno IL-13-Ra2 fused with Flag tag at the C-terminal end
was cloned into the pSMED2 expression vector. HEK293 suspension cells were
transiently transfected with cyno-IL-13-Ra2 containing plasmid and pSMED2 vector (as
a mock transfection). The cells were harvested 72 hours later and subjected to FACS
analysis. 4 antibodies including ch07, ch08, hu08v1.0/1.0 and hu08v1.1/1.1were
tested. The binding on the cell surface cyno-IL-13-Ra2 was detected with R-

Fhycoerythrin-labeled goat anti-human or mouse |gG. The data demonstrates that
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ch07, ch08, hu08v1.0/1.0 and hu08v1.1/1.1 are able to bind to the cell surface cyno-IL-
13-Ra2 and have similar binding affinities (ED50) (Table 13).

Table 13
Antibody ED50 (nM)
ch07 1.494
ch08 1.814
hu08v1.0/1.0 1.961
hu08v1.1/1.1 2.141

The binding of hu07 and hu08 to mouse IL-13-Ra2 was evaluated by direct
ELISA. The identity between human and mouse IL-13-Ra2 at the amino acid level is
approximately 64%. Recombinant mIL-13-Ro2 or hiL-13-Ra2 (as positive control) was
coated onto a 96-well plate. Purified chimeric ch07 and ch08 were serially diluted and
added to the antigen coated plate. The bound antibodies were detected by HRP
conjugated goat anti-human IgGFc specific secondary antibody. There was no
detectable signal for mIL-13-Ra2 binding while the binding to the positive control hiL-13-

Ra2 was strong, indicating that hu07 and hu08 do not cross-react to murine mlL-13Ra2.

Example 11
Binding to Human Cell Lines Expressing IL13R-a2
Cell lines expressing the IL-13-Ra2 antigen and the negative control cells were
plated at a density of 200,000 cells per well of 96 deep well plates and kept on ice. The
mouse monoclonal antibodies mu07 or mu08 prepared in 3% bovine serum albumin
BSA in Dulbecco’s phosphate buffered saline (DPBS) were added to the plate at a final
concentration of 10 ug/mL. The plates were then incubated on ice for 1 hour followed

by 2 washes. The secondary antibody, PE (phycoerythrin) conjugated goat anti-mouse
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lgG Fc was added to the wells. After 30 minutes of incubation at 4 C, the mean

fluorescence intensity was then analyzed by FACS on a FACScan™ (BD Biosciences).

The data in Table 14 indicates that the muQ7 and mu08 antibodies bind to a

diverse panel of IL-13R-a2 positive cell lines from various disease indications.

Table 14

. Mean Fluorescent Intensity IL-13-Ra2
Human Cell Line Expression
muQ7 mu08
PC3MM2 (prostate) 84000 72000 3+
U87MG (glioblastoma) 61000 62000 3+
A375 (melanoma) 53000 46000 3+
H460 (lung, cisplatin resistant) 28000 22000 2+
Hs766T (pancreatic) 13000 14000 2+
A498 (renal) 13000 5000 1+
SW626 (ovarian) 9000 8000 1+
H460 (lung) 800 300 0
Example 12

Internalization

Antibody internalization is a critical characteristic for delivering ADCs for

cytotoxicity in IL-13-Ra2 expressing cells. Internalization of the antibody after binding to

IL-13-Ra2 was examined using mu07 and mu08 antibodies and a positive control

mouse monoclonal antibody (ab27414), on four cell lines (PC3MM2, A375, Hs766T, and
H460R ). The antibodies (10 ug/mL) were incubated with the various cells for 1 hour on

ice and unbound antibody was removed by washing twice with cold media. The cell

culture plates were incubated at 37°C. Samples of the cells were fixed at 15 minutes

41




10

15

WO 2014/072888 PCT/IB2013/059786

and at 4 hours. The percent internalization at different timepoints is shown in Table 15.

The data show that mu07 and mu08 are readily internalized into IL-13-Ra2 expressing
cells.

Table 15
% internalization
15 min 4 hours

Primary Abs
A375 | Hs766T | PC3MM2 | H460R | A375 | Hs766T | PC3MM2 | H460R
mu07 63.1 69.6 88.6 74.4 38.1 69.0 50.3 38.4
mu08 68.0 64.1 81.9 55.9 61.8 76.3 41.6 47.4
ab27414 49.3 60.8 60.2 57.5 68.2 73.6 49.7 49.2

Example 13
Synthesis of compounds 0101 and 3377
Compounds 0101 and 3377 were prepared according to the methods described
in US Patent Application No.13/670,612, herein incorporated by reference.

Experimental for compound 0101 (#54 in the schematic)
Preparation of 2-Methylalanyl-N-[(3R,4S,5S)-3-methoxy-1-{(2S5)-2-[(1R,2R)-1-
methoxy-2-methyl-3-ox0-3-{[(1S)-2-phenyl-1-(1,3-thiazol-2-

yl)ethylJamino}propyl]pyrrolidin-1-yl}-5-methyl-1-oxoheptan-4-yl]-N-methyl-L-valinamide
(#54)
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Step 1. Synthesis of N{(9H-fluoren-9-ylmethoxy)carbonyl]-2-methylalanyl-N-
[(BR,45,55)-3-methoxy-1-{(25)-2-[(1 R,2R)-1-methoxy-2-methyl-3-ox0-3-{[(1 S)-2-phenyl-
1-(1,3-thiazol-2-yl)ethyllamino}propyl]pyrrolidin-1-yl}-5-methyl-1-oxoheptan-4-yl]-N-
methyl-L-valinamide (#53). According to general procedure D, from #32 (2.05 g, 2.83
mmol, 1 eq.) in dichloromethane (20 mL, 0.1 M) and N,N-dimethylformamide (3 mL), the
amine #19 (2.5 g, 3.4 mmol, 1.2 eq.), HATU (1.29 g, 3.38 mmol, 1.2 eq.) and
triethylamine (1.57 mL, 11.3 mmol, 4 eq.) was synthesized the crude desired material,
which was purified by silica gel chromatography (Gradient: 0% to 55% acetone in
heptane), producing #53 (2.42 g, 74%) as a solid. LC-MS: m/z 965.7 [M+H"], 987.6
[M+Na®], retention time = 1.04 minutes; HPLC (Protocol A): m/z 965.4 [M+H"], retention
time = 11.344 minutes (purity > 97%); '"H NMR (400 MHz, DMSO-0ds), presumed to be a
mixture of rotamers, characteristic signals: 6 7.86-7.91 (m, 2H), [7.77 (d, J=3.3 Hz) and
7.79 (d, J=3.2 Hz), total 1H], 7.67-7.74 (m, 2H), [7.63 (d, J=3.2 Hz) and 7.65 (d, J=3.2
Hz), total 1H], 7.38-7.44 (m, 2H), 7.30-7.36 (m, 2H), 7.11-7.30 (m, 5H), [5.39 (ddd,
J=11.4, 8.4, 4.1 Hz) and 5.52 (ddd, J=11.7, 8.8, 4.2 Hz), total 1H], [4.49 (dd, J=8.6, 7.6
Hz) and 4.59 (dd, J=8.6, 6.8 Hz), total 1H], 3.13, 3.17, 3.18 and 3.24 (4 s, total 6H), 2.90
and 3.00 (2 br s, total 3H), 1.31 and 1.36 (2 br s, total 6H), [1.05 (d, J=6.7 Hz) and 1.09
(d, J=6.7 Hz), total 3H].

Step 2. Synthesis of 2-methylalanyl-N-{(3R,45,5S)-3-methoxy-1-{(2S)-2-
[(1 R,2R)-1-methoxy-2-methyl-3-ox0-3-{[(1S)-2-phenyl-1-(1,3-thiazol-2-
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yl)ethyl]Jamino}propyl]pyrrolidin-1-yl}-5-methyl-1-oxoheptan-4-yl]-N-methyl-L-valinamide
(#54)

According to general procedure A, from #53 (701 mg, 0.726 mmol) in
dichloromethane (10 mL, 0.07 M) was synthesized the crude desired material, which
was purified by silica gel chromatography (Gradient: 0% to 10% methanol in
dichloromethane). The residue was diluted with diethyl ether and heptane and was
concentrated in vacuo to afford #54 (406 mg, 75%) as a white solid. LC-MS: m/z 743.6
[M+H"], retention time = 0.70 minutes; HPLC (Protocol A): m/z743.4 [M+H"], retention
time = 6.903 minutes, (purity > 97%); 'H NMR (400 MHz, DMSO-0ds), presumed to be a
mixture of rotamers, characteristic signals: 6 [8.64 (br d, J=8.5 Hz) and 8.86 (br d,
J=8.7 Hz), total 1H], [8.04 (br d, J=9.3 Hz) and 8.08 (br d, J=9.3 Hz), total 1H], [7.77 (d,
J=3.3 Hz) and 7.80 (d, J=3.2 Hz), total 1H], [7.63 (d, J=3.3 Hz) and 7.66 (d, J=3.2 Hz),
total 1H], 7.13-7.31 (m, 5H), [5.39 (ddd, J=11, 8.5, 4 Hz) and 5.53 (ddd, J=12, 9, 4 Hz),
total 1H], [4.49 (dd, J=9, 8 Hz) and 4.60 (dd, J=9, 7 Hz), total 1H], 3.16, 3.20, 3.21 and
3.25 (4 s, total 6H), 2.93 and 3.02 (2 br s, total 3H), 1.21 (s, 3H), 1.13 and 1.13 (2 s,
total 3H), [1.05 (d, J=6.7 Hz) and 1.10 (d, J=6.7 Hz), total 3H], 0.73-0.80 (m, 3H).

Experimental for compound 3377 (#115 in the schematic)

Preparation of N,2-dimethylalanyl-N-{(1S,2R)-4-{(2S)-2-[(1R,2R)-3-{[(1S)-1-
carboxy-2-phenylethyllamino}-1-methoxy-2-methyl-3-oxopropyl]pyrrolidin-1-yl}-2-
methoxy-1-[(1S)-1-methylpropyl]-4-oxobutyl}-N-methyl-L-valinamide, trifluoroacetic acid
salt (#115).
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Step 1. Synthesis of methyl N-{(2R,3R)-3-[(2S)-1-{(3R,4S,5S)-4-[{N-[(9H-fluoren-
9-ylmethoxy)carbonyl]-L-valyl}(methyl)amino]-3-methoxy-5-methylheptanoyl}pyrrolidin-

2-yl]-3-methoxy-2-methylpropanoyl}-L-phenylalaninate (#113). To a stirring mixture of
dimer acid#5 (12. 1g, 23.0 mM) and #67 (11.5 g, 23.0 mM) in 75 mL of dichloromethane
under nitrogen, HATU (10.8 g, 27.6 mM) was added followed by Hunig’s base (12.1 mL,
69.0 mM). The reaction was allowed to stir at room temperature for 15 hours. Reaction
was concentrated to a smaller volume, taken up with ethyl acetate and washed with 1 N
HCI two times. The organic layer was then washed with brine, dried over sodium
sulfate, filtered, and concentrated in vacuo. Residue was then purified by silica gel
chromatography (Gradient: 0% to 70% acetone in heptanes), producing #113 (12.3 g,
62%) as a white solid. LC-MS (Protocol Q): m/z 855.3 [M+H"], 877.2 [M+Na™], retention
time = 2.32 minutes; HPLC (Protocol R): /z855.5 [M+H™], retention time = 9.596
minutes (purity > 97%).

Step 2. Synthesis of methyl N-{(2R,3R)-3-methoxy-3-[(2S)-1-{(3R,4S,5S)-3-
methoxy-5-methyl-4-[methyl(L-valyl)amino]heptanoyl}pyrrolidin-2-yl]-2-
methylpropanoyl}-L-phenylalaninate (#114). According to general procedure A, from
#113 (12 g, 14 mmol, 1 eq.), dichloromethane (60 mL, 0.24 M) and diethylamine (40
mL, 390 mM) was synthesized #114 (5.9 g, 67%) white/slight yellow solid after
purification by silica gel chromatography (Gradient: 0% to 25% methanol in

dichloromethane). LC-MS (Protocal Q): m/z 633.0 [M+H"], retention time = 1.19
45
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minutes. HPLC (Protocol A): /z 633.5 [M+H"], retention time = 7.142 minutes (purity >
98%).

Step 3. Synthesis of N,2-dimethylalanyl-N-{(1S,2R)-4-{(2S)-2-[(1R,2R)-3-{[(1S)-
1-carboxy-2-phenylethyllamino}-1-methoxy-2-methyl-3-oxopropyl]pyrrolidin-1-yl}-2-
methoxy-1-[(1S)-1-methylpropyl]-4-oxobutyl}-N-methyl-L-valinamide-trifluoroacetic acid
salt (#115). To a stirring mixture of N-[(9H-fluoren-9-ylmethoxy)carbonyl]-N,2-
dimethylalanine (167 mg, 0.493 mM), #114 (260 mg, 0.411 mM), and HATU (188 mg,
0.493 mM) in 10 mL of dichloromethane, Hunig’'s base (0.14 mL, 0.82 mM) was added.
The reaction was allowed to stir at room temperature for 1 hour and 20 minutes.
Reaction was reduced down. THF (9 mL) was added to crude material and to this
stirring mixture lithium hydroxide (49.2 mg, 2.06 mM) dissolved in 3 mL of water was
added. The reaction was allowed to stir at room temperature for 4 hours. Reaction was
concentrated down followed by purification by medium pressure reverse phase C18
chromatography (Gradient: 5% to 45% water in acetonitrile with 0.02% TFA in each
phase) #115 (218 mg, 64%) white solid. LC-MS (Protocol Q): m/z718.7 [M+H™], 740.6
[M+Na™], retention time = 1.21 minutes. HPLC (Protocol A at 45 °C): m/z718.4 [M+H"],

retention time = 6.903 minutes.

Example 14
Preparation of anti-IL-13-Ra2 ADCs

The ADCs of the present invention can be prepared using a section of the linker
having a reactive site for binding to a chemical compound and introducing another
section of the linker having a reactive site for an antibody. In one aspect, a linker has a
reactive site which has an electrophilic group that is reactive with a nucleophilic group
present on an antibody unit, such as an antibody. Useful nucleophilic groups on an
antibody include but are not limited to, sulfhydryl, hydroxyl and amino groups. The
heteroatom of the nucleophilic group of an antibody is reactive to an electrophilic group
on a linker and forms a covalent bond to a linker. Useful electrophilic groups include,
but are not limited to, maleimide and haloacetamide groups.

A linker has a reactive site which has a nucleophilic group that is reactive with an
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electrophilic group present on an antibody unit. The electrophilic group on an antibody
provides a convenient site for attachment to a linker. Useful electrophilic groups on an
antibody include, but are not limited to, aldehyde and ketone carbonyl groups. The
heteroatom of a nucleophilic group of a linker can react with an electrophilic group on an
antibody and form a covalent bond to the antibody. Useful nucleophilic groups on a
linker include, but are not limited to, hydrazide, oxime, amino, hydrazine,

thiosemicarbazone, hydrazine carboxylate, and arylhydrazide.

As used herein, “mc-” refers to:.

As used herein, “vc-” refers to:

(o) (o) _\L

NH

A

07 NH,

The anti-IL-13-Ra2 ADCs were prepared via partial reduction of the mAb with
tris(2-carboxyethyl)phosphine (TCEP) followed by reaction of reduced cysteine residues
with the desired maleimide terminated linker-payload. In particular, hu08 was partially
reduced via addition of 2.2 molar excess of tris(2-carboxyethyl)phosphine (TCEP) in
100 mM HEPES {4-{2-hydroxyethyli-1-piperazinesthanesulfonic acid buffer), pH 7.0 and
1 mM diethylenetriaminepentaacetic acid (DTPA) for 2 h at 37 °C. The desired linker-
payload was then added to the reaction mixture at a linker-payload/mAb molar ratio of
7.0 maleimidocapronic — valine-citruline-p-aminobenzyloxycarbonyl- aurstatin-0101 [vc-
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0101, see below]), or 7.0 maleimidocapronic-auristatin-3377 [mc-3377, see below] and
reacted for an additional 1 h at 25°C in the presence of 15% v/v of dimethylacetamide
(DMA). After the 1 h incubation period, N-ethylmaleimide (3 fold excess for vc-0101
and for mc-3377) was added to cap the unreacted thiols and is allowed to react for 15
minutes, followed by addition of 6 fold excess L-Cys to quench any unreacted linker-
payload. The reaction mixture was dialyzed overnight at 4 °C in phosphate buffered
saline (PBS), pH 7.4, and purified via SEC (AKTA explorer, Superdex 200 10/30 GL
column). The ADC was further characterized via size exclusion chromatography (SEC)
for purity, hydrophobic interaction chromatography (HIC), and liquid chromatography
electrospray ionization tandem mass spectrometry (LC-ESI MS) to calculate drug-
antibody ratio (loading). The protein concentration was determined via UV

spectrophotometer.

mc-3377 (conjugation to antibody X through a cysteine residue)

vc-0101 (conjugation to antibody X through a cysteine residue)

L it
L. @

48



WO 2014/072888 PCT/IB2013/059786

Example 15
In Vitro Cytotoxicity Assay

Cell lines expressing the IL-13-Ra2 antigen and a negative control cell line, were

cultured with increasing concentrations of anti-IL-13-Ra2 ADC. After four days, viability
5 of each culture is assessed. |Cso values were calculated by logistic non-linear

regression and are presented as ng Ab/mL. The preferred linker payloads were vc-
0101 and mc-3377.

Humanized anti-IL-13Ra2 antibody hu08 was conjugated to various linker-
payload combinations as provided in Table 16. The antibody drug conjugates were

10  prepared according to the methods described in US Patent Application No.13/670,612,

which is incorporated herein by reference, with the corresponding nomenclature and

experimental chemical synthesis schematic number indicated in Table 16.

Table 16
ADC Linker-Payload Corresponding ADC Linker-Payload #
hu08-vc-0101 IL13Ra2 -AB08-v1010-hG1-(C)_mcValGitPABC-#54
hu08-mc-3377 IL13Ra2 -AB08-v1010-hG1-(C)_mc-#115
hu08-mc-0131 IL13Ra2 -AB08-v1010-hG1-(C)_mc-0#118
hu08-Malpeg-6121 IL13Ra2 -AB08-v1010-hG1-(C)_MalPeg6C2-#117
hu08-Malpeg-0131 IL13Ra2 -AB08-v1010-hG1-(C)_Mal(H20)Peg6C2-0#118
hu08-mc-6121 IL13Ra2 -AB08-v1010-hG1-(C)_mc-#117
hu08-vc-3906 IL13Ra2 -AB08-v1010-hG1-(C)_mcValCitPABC-#226
hu08-vc-6780 IL13Ra2 -AB08-v1010-hG1-(C)_mcValCitPABC-#112
hu08-mc-8261 IL13Ra2 -AB08-v1010-hG1-(C)_mc-#69
hu08-mc-3906 IL13Ra2 -AB08-v1010-hG1-(C)_mc-#226
hu08-MalPeg-8261 IL13Ra2 -AB08-v1010-hG1-(C)_MalPeg6C2-#69
hulgG8.8-vc-0101 hulgG8.84-mcValCitPABC-#54
hulgG8.8-mc-3377 hulgGG8.84-mc-#115
15 Further, a mutant version of hu08 (huO8MAC) was generated as described in

Example 21 and according to standard protocols. Compound 0101 was conjugated to a

cleavable linker to form the structure:
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and thereafter conjugated to huO8MAC according to the techniques described herein to

form huO8SMAC -0101.

The data demonstrates that the anti-IL-13-Ra2 antibody hu08v1.0/1.0 conjugated
to six different auristatin payloads was effective against both of the |L-13-Ra2 positive
cell lines tested (PC3MM2 and A375), having an 1Cs, ranging from 1.1 to 4.9 ng Ab/mL

or 7.3-32.7 pM) (Table 17).

Further, huOBMAC-0101 was effective against both of the

IL-13Ra2 positive cell lines tested (PC3MM2 and A375), having an ICse of 7.9 ng
Ab/mL. All ADCs were not active against the IL-13-Ra2 negative cell line, H460, and
the non- IL-13-Ra2 binding control ADCs, hlgG8.8-ve-0101 and hlgG8.8-mc-3377, were
not active against any of the cell lines tested.

Table 17

ICso (ng Ab/mL)
ADC DAR
PC3MM2 A375 H460
hu08-vc-0101 3.2 2.5 3.8 >400000
hu08-mc-3377 4.3 1.2 2.2 >400000
hu08-mc-0131 3.2 1.3 2.1 >400000
hu08-MalPeg-6121 3.3 3.5 3.4 >400000
hu08-MalPeg-0131 2.9 2.9 4.9 >400000
hu08-mc-6121 3.3 1.1 2.4 >400000
hu08-mc-3906 3 1.5 2.9 >400000
hu08 vc-6780 4 1.2 2.2 >400000
hu08MAC-0101 1.9 4.9 7.9 >400000
hlgG8.8-ve-0101 3.7 >400000 >400000 >400000
hlgG8.8-mc-3377 4.3 >400000 >400000 >400000
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Example 16
Subcutaneous Xenograft Models

Female, athymic (nude) mice were injected s.c. with PC3MM2 or A375 tumor
cells. Mice with staged tumors, approximately 0.2 to0 0.8 g (n = 8 to 10 mice/treatment
group), were administered intravenously g4d x 4 with normal saline (vehicle),
hu08v1.0/1.0 ADCs with linker-payloads vc-0101, vc-6780, vc-3906, mc-8261, mc-
0131, mc-6121, mc-3377, MalPeg-8261, MalPeg-0131, MalPeg-6121, and MalPeg-
3906, and a non-binding Ab (hlgG8.8) conjugated with vc-0101 or mc-3377, at a dose of
2 or 3 mg Ab/kg. The ADCs were dosed based on Ab content. Tumors were measured
at least once a week and their size is calculated as mm?® = 0.5 x (tumor width®) x (tumor
length).

The in vivo efficacy results listed in Table 18 show a range of anti-tumor activity
with the various ADCs tested. The relative order of potency is hu08-vc-0101 > hu08-vc-
6780 = hu08-mc-0131 > hu08-mc-6121 > hu08-mc-3906 > hu08-MalPeg-0131 >hu08-
MalPeg-6121 > hu08-MalPeg-3906 > hu08-mc-8261.

The data in Table 19 indicates that ADCs hu08-vc-0101 and hu08-mc-3377 were
efficacious 3mg/kg in reducing tumor growth in the PC3MM2. Compared to the vehicle
control group which was terminated at Day 15 due to large size of tumors (>2500 mm?®
from some of animals), hu08-vc-0101 and hu07-mc¢-3377 have 5 out of 8 or 3 out of 8
animals without measurable tumors at Day 76, respectively. Similar to the vehicle
control group, irrelevant ADC control groups of higG8.8-vc-0101 at 3 mg/kg and
hlgG8.4-mc-3377 at 10 mg/kg was terminated at Day 15 and Day 19 respectively due to
the large size of tumors in the groups, respectively. These results demonstrate that the
significant therapeutic efficacy (some animals were cured of disease) from hu08-vc-
0101 and hu07-mc-3377 was IL-13-Ra2 target-mediated.
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Table 18
PC3MM2 xenograft, tumor volume (mm® +/- SEM)
Dose
ADC (mg/kg) 5 5
Qadx4 ay ay Day Day Day Day Day Day
-1 3 8 16 20 30 42 52
638 1149 1707
Vehicle 0 + + + GT GT GT GT GT
27 82 133
huO8- 642 1036 | 1176
Malpeg- 2 * * * GT GT GT GT GT
3906 36 80 51
huos 642 1088 1429
u08-mc-
8961 2 + * * GT GT GT GT GT
51 121 158
637 1004 778
hugféTC' 2 + + + GT GT GT GT | aT
44 73 83
hu08- 638 947 1000 693 780
Malpeg- 2 * * * * * GT GT GT
6121 36 85 126 129 198
hu08- 649 1085 1040
Malpeg- 2 * * * GT GT GT GT GT
0131 39 54 88
08 646 899 557 243 201 113 207 532
u08-vc-
0101 2 + + + + + + + +
36 54 49 28 20 17 49 151
08 641 850 652 279 217 230
u08-vc-
6780 2 + + + * * * GT GT
28 100 54 55 45 133
636 909 821 441 414
hug?;?c' 2 + + + + + GT GT GT
37 63 93 83 104
08 637 875 806 611
u08-mc-
3906 2 + + * * GT GT GT GT
26 48 70 150
hu08- 645 991 1220
Malpeg- 2 * * * GT GT GT GT GT
8261 34 71 115
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GT= group terminated due to large tumor size

Table 19
Dose PC3MM2 xenograft, tumor volume(mm?®+/-SEM)
ADC (mg/kg) Day Day Day Day Day Day Day Day
Q4dx4 -1 2 10 19 40 51 61 71
340 573 1441 1975
vehicle 0 t t t t GT GT GT GT
16 47 176 272
328 459 295 544
ngEs sl 1o + + + + GT GT | 6T | Gt
27 63 121 258
337 385 41 0 78 346 616 902
hu0g- 3 + + + + + + + 9
mc-3377
21 36 12 0 36 147 243 364
339 433 38 6 110 230
hu00186¥0' 3 + + + + + + GT GT
18 45 14 68 110 230
higG8.8 333 449 686
vc-01d1 3 t t t GT GT GT GT GT
23 15 134

GT= group terminated due to large tumor size.

The data in Table 20a indicates that ADCs of hu08-vc-0101 and hu08 —mc-3377
were efficacious at 3 mg/kg in a second in vivo xenograft model using A375 cells. The
vehicle control group and irrelevant ADC control groups of higiG8.8-ve-0101 and
hlgG8.8-mc-3377 were terminated due to large tumor size at Day 19, 22, 27,
respectively. Treatment with hu08-vc-0101 and hu08-mc-3377 at 3 mg/kg caused
tumor regression in all animals and provided significant survival advantage. No
measureable tumor was observed in all animals treated with hu08-mc-3377 at Day 19 -
22. Although some tumors relapsed, there were 5 out of 10 animals without
measurable tumors at Day 71. The group treated with hu08-vc-0101 was monitored
over 100 days and 8 of animals had no measurable tumors at Day 19-100. These
results demonstrate potent antitumor activities of hu08-vc-0101 and hu08-mc¢-3377

against IL-13-Ra2 positive tumors.
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Table 20a
ADC Dose A375 Xenograft Tumor Volume (mm® + SEM)
(mg/kg) Day Day Day Day Day Day Day Day
Q4dx4 -1 2 13 19 40 51 61 71
Vehicle 0 340 573 1441 1975
+ + + + GT GT GT GT
16 47 176 272
hlgG8.8- 3 328 459 295 544
mc-3377
+ + + + GT GT GT GT
27 63 121 258
Hu08-mc- 3 337 385 41 0 78 346 616 902
3377
+ + + + + + + +
21 36 14 0 36 147 243 364
Hu08-vc- 3 336 407 43 7 122 256 0 0
0101
+ + + + + + + +
19 42 15 15 7 122 0 0
hlgG8.8- 3 333 449 686 1145
vc-0101
+ + + + GT GT GT GT
23 15 135 212

GT= group terminated due to large tumor size.

The data in Tables 20b and 20c¢ indicates that ADCs hu08-vc-0101 and hu08-
mc3377 were efficacious in a third in vivo xenograft model using the HEY-C2 ovarian
cancer cell line. The vehicle control group and negative ADC control group’s higG8.8-
vc0101 (3 mg/kg and 10 mg/kg) and hlgG8.8-mc-3377 (10 mg/kg) were terminated due
to large tumor size as indicated with the GT designation. Treatment with hu08-vc-0101
and hu08-mc-3377 at dose levels of 1, 3 and 10 mg/kg, provided a dose-dependent
response. Five out of nine animals treated with 3 mg/kg of hu08-vc-0101 and seven out
of nine animals treated with 10 mg/kg of hu08-vc-0101 survived to end of the study (Day
103). Similarly, five out of nine animals treated with 3 mg/kg of hu08-mc-3377 and nine
out of nine animals treated with 10 mg/kg of hu08-mc¢-3377 survived to the end of the
study (Day 103).
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Table 20b
HEY-C2 Xenograft, tumor volume (mm’+ SEM)
Dose
ADC (8%) Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day
-1 3 12 23 30 | 40 | 51 | 60 | 72 | 79 | 95 | 103
211 | 375 1 919 | 2311
vehicle 0 + + + + GT GT GT GT GT GT GT GT
16 21 53 156
211 | 324 | 337 510 | 665
1 s s s s s GT | GT | GT | GT | GT | GT | GT
17 23 25 128 | 203
211 | 319 | 250 207 | 239 | 336 | 602
thA_gg% 3 + + + + + + + GT | GT | GT | GT | GT
17 38 37 41 64 131 | 258
211 | 303 | 181 114 106 84 69 53 42 41 121 | 308
10 + + + s s s s s + + + +
16 28 17 10 7 16 14 14 11 12 59 166
212 | 375 | 557 650
ggggﬁ 10 t |+ t] £ |er|er|er|er|er|er|er]|er
18 46 53 183
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Table 20c
Dose HEY-C2 Xenograft, tumor volume (mm®+ SEM)
ADC (mpk) Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day
Q4d 1| 3 |12 23 [ 30|40 |51 |60 | 72]79] 95103
211 [ 335 | 331 | 479 | 697
1 s s s s s GT | GT | GT | GT | GT | GT | GT
16 | 27 | 43 96 | 177
210 | 324 | 258 | 200 | 222 | 354
vkc]:ég?& 3 s s s s s s GT | GT | GT | GT | GT | GT
18 | 19 | 36 56 90 | 239
211 (333 | 295 | 204 | 142 | 94 | 66 | 83 | 208 | 324
10 s s s s s s s s s + GT | GT
15 | 16 | 29 26 15 | 14 | 13 | 35 | 129 | 219
212 | 384 | 567 | 963
° t t t t GT | GT | GT | 6T | GT | GT | GT | GT
higG 8.8 22 35 95 204
vc_0101 211 | 354 | 349 | 198 | 151 | 165 | 413 | 922
10 s s s s s s s s GT | GT | GT | GT
20 | 37 | 48 38 31 | 33 | 128 | 287

GT= group terminated due to large tumor size.

Site specific conjugation of linker-payloads to antibodies was done in order to

Example 17
Cysteine Mutant Generation for Site-Specific Conjugation

improve homogeneous drug loading and avoid ADC subpopulations with altered

antigen-binding or altered pharmacokinetics, often observed by conventional

conjugation methods. One such site-specific conjugation method is to introduce

cysteine residues at specific sites in the amino acid sequence of the target antibody. A

number of amino acid positions in the constant heavy chain and constant light chain

have been previously identified (see patent application USSN 61/580,169) and were

substituted with a cysteine residue at the specific amino acid position in the

hu08v1.0/1.0 antibody. All cysteine mutations were constructed by site-directed
mutagenesis or overlapping PCR based on pSMED-hu08v1.0 and pSEMN3-hu08v1.0.

Below is the list of cysteine mutants derived from hu08v1.0/1.0 and the respective SEQ

ID numbers (Table 21).
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Table 21
aa
Antibody Mutation Site SEQID
NO:
L443C 28
HC
Q347C 29
Single mutant kA111C 30
LC kK183C 31
kK188C 32
L443C/K392C 33
HC
L443C/V422C 34
Double L443C/kA111C 28/30
mutant L443C/kK183C 28/31
HC/LC
Q347C/kA111C 29/30
Q347C/kK183C 29/31
Example 18

Characterization of Cysteine Mutants

Cysteine mutants of hu08v1.0/1.0 were expressed either in transiently
transfected HEK293 suspension cell cultures in freestyle 293 expression medium
(Invitrogen, calsdad, CA) or in CHO cell culture stable pools. The antibodies were
isolated from the cell culture medium by Protein A (ProA) chromatography under
standard conditions. The column fractions were pooled and concentrated using a
Millipore spin tube equipped with a 30,000 MWCO membrane. The protein was then
loaded onto a size exclusion column (Superdex 200) equilibrated with PBS-CMF, pH
7.2. Peak fractions were pooled and concentrated using a Millipore spin tube equipped
with a 30,000 MWCO membrane and finally filtered through a 0.22um filter. Data is
shown in Table 22 from transient expression and in Table 23 from CHO cell stable

pools. Wild type hu08v1.0/1.0 and its cysteine derivatives have comparable final yield
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and purity after ProA capture, reach up to 99% purity after SEC and are stable after 2-3
cycles of freezing and thawing. This data demonstrates that the cysteine mutants
maintain their expression profile and purification properties compared to hu08v1.0/1.0.
Table 22

Antibody Name Fir(];lg\/(lijld F’ucr;ltlcx)/t l(JFr’er;JA Purity (SEC) F/T 2-3 cycles
hu08v1.0/1.0 26.5 97% ND stable
huom1 éoc/; 0- 56.0 94% 99% stable
hu0§\1/:3 éoc/; .0- 44.4 97.0% 99% stable
Eggg\g/.&/l éoé 28.0 85.0% 99% stable
visoiass | "
g ;2321/.;\01/11 1oC 31.4 96.6% 99% stable
E :252/;1//&01/1 '10(; 437 ND 99% stable
Sﬁ,%f{ :3:?0 20 972% 99% stable
s | " o bl
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Table 23
) Final Yield Purity (ProA )
Antibody Name Purity (SEC) F/T 2-3 cycles

(mg/L) capture)

hu08v1.0/1.0-
26.74 94.0% 99.0% stable

Q347C

hu08v1.0/1.0-
38.33 89.0% 99.0% stable

K392C/L443C

hu08v1.0/1.0 91.0 95% 99.0% stable

Binding properties of hu08v1.0/1.0 cysteine mutants.

The binding properties of the cysteine mutants to hiL-13-Ra2 were evaluated by
a standard ELISA and a competition ELISA. The results show that all of the Cys
mutants have a similar ED50 compared to wild type hu08v1.0/1.0 (Table 23). This

conclusion was confirmed by a competition ELISA with biotinylated ch08. Table 24

demonstrates that all the Cys mutants have a similar IC50 as wild type hu08, indicating

that the binding affinity is the same as wild type hu08. ch07 was used as a negative

control.
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Table 24
ED50 (nM) | 1C50 (nM)

hu08 0.11 2.01
hu08/1443C 0.10 2.25
hu08/1443C/K392C 0.09 2.10
hu08/1443C/v422C 0.09 2.17
hu08/1L443C/kA111C 0.12 2.32
hu08/1443C/kK183C 0.11 2.45
hu08/Q347C 0.10 2.07
hu08/Q347C/kA111C 0.10 2.44
hu08/Q347C/kK183C 0.13 2.41
hu08/kA111C 0.22 4.07
hu08/kK183C 0.11 2.47
hu08/kK188C 0.18 2.73
hu08/kD185A 0.108 2.364
ch0o7 0.10 2.11

Thermal stability of hu08v1.0/1.0 cysteine mutants.

The thermal stability of the anti-IL-13-Ra2 cysteine mutant mAbs was analyzed
by Capillary Differential Scanning Calorimetry (DSC) using a MicroCal’'s Capillary-DSC
system equipped with an autosampler (Northampton, MA). A standard protocol was
utilized. The heat capacity difference between the sample cell and reference cell was
recorded and analyzed using the non-2 states model fit to 3 thermal transitions in the
Origin7.0 software (OriginLab, Northampton, MA). A baseline thermogram was also
generated with PBS buffer in both the sample and reference cells, and used for
subtraction of any system heat not associated with protein denaturation. The results in
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Table 25 show that 2 single and 3 double cysteine mutant antibodies have comparable

Tms as the parental hu08v1.0/1.0.

PCT/IB2013/059786

Table 25
DSC (differential scanning calorimetry)
hu08v1.0/1.0 and its cysteine
mutants Tm1 (°C) Tm2 (°C) Tm3 (°C)
CH2 Fab CH3
Single L443C 72.85£0.17 80.30+0.02
Mutant Q347C 72.78%0.15 80.1820.02
K392C/L443C 74.09+£0.27 80.17+£0.22 78.14x0.15
Double Q347C/kK183C 72.5910.23 79.8210.12
mutant
L443C/kK183C 72.68+0.12 79.93+0.02 85.58+0.18
hu08v1.0/1.0 73.48+0.19 80.29+0.02 85.48+0.14

Thermal stability of hu08v1.0/1.0 cysteine mutant ADCs

Wild type hu08v1.0/1.0 and 5 cysteine mutants were conjugated with vc-0101 as
described in US Provisional Patent Application 61/580,169. Thermal stability of all
ADCs was measured by Capillary Differential Scanning Calorimetry (DSC, see details
above). As shown below in Table 26, the Tm1 of the wild type hu08v1.0/1.0 v¢c-0101
conjugate are significantly lower (= 5°C) than its naked antibody (see Table 8). The
Tm2 of the ADC is about 1-2°C lower than naked antibody while the Tm3 is comparable.
In terms of the hu08v1.0/1.0 cysteine mutants, Tm1, Tm2 and Tm3 of the vc-0101
conjugates are similar or slightly lower than (< 1-2°C) its corresponding naked
antibodies (see Table 25). This indicates that cysteine mutants are more thermal stable

than wild type antibody after conjugation.
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Table 26
Conjugation DSC (differential scanning calorimetry)
- - 0
Antibody linker Tm1 (°C) Tm2 ("C) Tm3 (°C)
DAR CH2 CH3
payload Fab
L443C vc-0101 21 |73.27+0.19 79.2940.01
Single mutant
Q347C vc-0101 2.1 | 71.49+0.09 79.16+0.59 77.25+0.59
K392C/L443C | vc-0101 3.7 |69.02+0.07 78.83+0.02 76.70+0.11
Double mutant| Q347C/kK183C | vc-0101 4.3 |70.15+0.08 78.21+0.12 76.20+1.10
L443C/kK183C | vc-0101 4.0 |71.30+0.13 77.85+0.02 84.16+0.11
hu08v1.0/1.0 vc-0101 3.2 |68.42+0.09 | 77.77+0.10 [ 79.45+0.02 | 85.03+0.07

Plasma and Glutathione stability of hu08v1.0/1.0 cysteine mutants conjugated

with ve-0101.

Sample preparation for GSH stability: 30ug of a hu08-vc-0101 ADC or hu08-cys

mutant-vc-0101 ADC in PBS was mixed with glutathione (GSH) solution to produce a
final concentration of 0.5mM GSH. The ADC in 0.5mM GSH and control ADC (OmM
GSH) were incubated at 37°C and sampled at 0, 3, and 6 days. TCEP (tris(2-

carboxyethyl)phosphine) was used for reduction.

Sample preparation for mouse plasma stability: 90ug ADC sample in PBS was

mixed with mouse plasma, diluted 1:1 with 20% MPER (Mammalian Protein Extraction

Reagent). The ADC/plasma samples were incubated at 37°C and aliquots were taken

at 0, 1, and 2 days and immune-precipitated with biotinylated recombinant hlL-13-Ra2

protein. The ADCs were eluted with 0.15% formic acid solution and neutralized with

concentrated Tris HCI buffer to pH 7.8. Samples were deglycosylated by adding

PNGaseF (Peptide: N-Glycosidase F) and reduced with TCEP.
LC/MS analysis procedure: Aliquots of the ADC/plasma and ADC/GSH stability

samples were acidified by adding 0.1% formic acid solution with 10% acetonitrile and
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followed by LC/MS analysis on an Agilent 1100 capillary HPLC coupled with a Water
Xevo G2 Q-TOF mass spectrometer. The analytes were loaded onto a Zorbax
Poroshell 300SB C8 column (0.5 mm X 75 mm, maintained at 800C) with 0.1% formic
acid, and eluted using a gradient of 20—40% buffer B (80% acetonitrile, 18% 1-propanal,
2% water with 0.1% formic acid) at a flow rate of 20ul/min over 5.5 minutes. Mass
spectrometric detection was carried out in positive, sensitivity mode with capillary
voltage set at 3.3 kV. Data analysis was performed with MaxEnt 1 function in MassLynx
and intensities were used for loading calculation based on the following formula:
Loading =2*[LC1/(LC0+LC1)]+2*HC1/(HCO+HC1+HC2)]+4*HC2/(HCO+HC1+HC2)].

The ADCs of hu08 and its cys mutant conjugated with vc-0101(from Table 26)
were subjected to plasma and GSH stability assay. The results demonstrate that ADCs
derived from cysteine mutants are more stable than the ADCs derived from the

conventional conjugation technology (Table 27).

Table 27
Plasma Stability GSH Stability
Cys mutant-vc-0101 ADC % of loading % of loading
Day 2 Day 6
Single L443C 95.0% 94.7%
mutant Q347C 95.0% 100.0%
K392C/L443C 89.7% 100.0%
Double === G kK830 81.6% 97.4%
mutant
L443C/kK183C 91.9% 86.8%
hu08 _ 62.5%
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Example 19

In Vitro Cytotoxicity Assay of Cys mutant ADCs

Cell lines expressing the IL-13-Ra2 antigen or the IL-13-Ra2 negative cell line,

H460, were cultured with increasing concentrations of hu08v1.0/1.0 cysteine mutants

conjugated with vc-0101 or mc-3377. After four days, viability of each culture was

assessed. 1Cso values were calculated by logistic non-linear regression and are

presented in ng/mL (Tables 28a and 28b).

Table 28a
ADC ICso (Ng/ML)
. DAR
(variant-vc-0101) PC3MM2 A375
3.2 1.93+0.22 1.70+0.98
Wild type hu08
Q347C/kK183C 4.3 1.13+0.15
1.77+0.48
2.1 2.66+0.60 1.65+0.09
Q347C
2.1 2.40 1.41
L443C
3.7 1.41 0.63
K392C/L443C
4.0 0.83
L443C/kK183C 1.72
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Table 28b
ADC ICso (ng Ab/mL)
(variant-me-3377) oAR PC3MM2 A375 H460
Wild type hu08 35 18 18 ~400000
L443C 23 3.9 3.3 ~400000
K392C+L443C 35 2.2 13 ~400000
L443C+kK183C 4 19 23 ~400000
Example 20

Subcutaneous Xenograft Models of Cys mutant ADCs

Female, athymic (nude) mice were injected s.c. with PC3MM2 tumor cells. Mice
with staged tumors, approximately 0.2 to 0.5 g (n = 8 to 10 mice/treatment group) were
administered a single dose at 1.5 or 4.5 mg/kg intravenously with normal saline
(vehicle) cysteine mutants L443C-vc-0101, K392C/L443C-ve-0101, L443C/K183C-vce-
0101, Q347C-vc-0101, or hAB-vc-0101, or 3, 6, and 12 mg/kg L443C-mc-3377,
K392C/L443C-mc-3377, L443C/K183C-mc-3377. All ADCs were dosed based on Ab
content. Tumors were measured at least once a week and their size (mm® = SEM) was
calculated as mm?® = 0.5 x (tumor width?) x (tumor length).

The data in Table 29 indicates that L443C-vc-0101, K392C/L443C-vc-0101,
L443C/K183C-vc-0101, and hu08-vc-0101, at both 1.5 mg/kg and 4.5 mg/kg all inhibit
the growth of PC3MM2 xenografts compared to vehicle control group. L443C/K183-vc-
0101 is the most potent compound tested in the experiment as indicated with the
longest monitoring time at Day 70 before the termination of the group at the dose level
of 4.5 mg/kg.
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Table 29
Dose PC3MM2 xenograft, tumor volume (mm>+SEM)
ADC Single | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day
dose 0 3 6 10 13 18 | 21 32 42 | 53 | 63 | 70
341 | 469 | 681 | 857 | 1058 | 1272
vehicle * * * * * * GT | GT GT | GT [ GT | GT
8 25 | 42 | 60 | 115 | 167
353 | 421 | 429 | 428 | 472 | 567 | 629
L443C vc-0101 1.5 + + + + + + * GT | GT | GT | GT | GT
26 | 51 65 | 65 93 133 | 176
343 | 441 | 417 | 344 | 356 | 479 | 565 | 1219 | 1411
ngzo;:_gfso ve- | g . . s N + + " + + GT | GT | GT
10 | 31 22 | 23 27 57 | 61 | 154 | 157
350 | 431 | 453 | 396 | 390 | 464 | 446 | 842
L44?/S_g1<g11830 1.5 + + + + + + + + GT | GT | GT | GT
18 | 35 | 49 | 44 49 46 | 54 | 171
335 | 451 | 468 | 439 | 461 | 600 | 680 | 1502
hu08-vc-0101 1.5 * * * * * * * + | GT | GT | GT | GT
16 | 28 | 47 | 65 86 116 | 135 | 406
358 | 397 | 334 | 199 | 164 | 143 | 124 | 156 | 242 | 509 | 618
L443C-vc-0101 45 + + + + + + + + + + + GT
8 13 | 24 | 25 17 23 | 20 | 47 86 | 193 | 232
K392C.+L443C- is 351 3(13 sis 1:6 129 126 118 220 318 sis ot | et
ve-0101 19 | 27 28 | 10 9 17 | 27 | 98 | 142 | 235
LaasCrkkigac |, 3;13 417 327 219 136 1i1 913 125 115 421 4i3 6:4
~ve-0101 17 | 32 | 44 | 18 | 18 8 | 10| 27 | 77 | 221|134 | 222

GT= group terminated due to large tumor size.

The data in Table 30 indicates that Q347C-vc-0101 and Q347C/K183C-vc-0101,
all inhibit the growth of PC3MM2 xenografts at both 1.5 mg/kg and 4.5 mg/kg compared

to vehicle control group. Further, the data demonstrates that huOBMAC-0101 inhibits

the growth of PC3MM2 xenografts at 1.5 mg/kg compared to the vehicle control group.

The most potent compound was Q347C/K183C-vc-0101 as indicated at the dose level

of 4.5 mg/kg with the longest monitoring time of Day 77. These results show that site-
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specific vc-0101 conjugates are comparable or superior in efficacy to wild-type hu08-vc-

0101 conjugates.

Table 30
ADC Dose PC3MM2 xenograft, tumor volume (mm°+SEM)
single | pay | Day | Day | Day | Day | Day Day | Day | Day | Day
dose 0 5 8 12 15 20 30 41 55 77
Vehicle 0 335 520 7f2 11+40 GT GT GT GT | 6T | GrT
9 41 79 | 142
Q347+kC183-ve- 15 337 | 383 324 347 | 381 481 770 aT | ot GT
0101 + + + + + + +
17 39 35 46 63 89 121
Q347-v6-0101 15 333 | 341 308 309 | 352 473 757 aT | ot GT
+ + + + + + +
11 14 32 39 54 79 238
328 393 352 432 556 732
hu0O8MAC-0101 1.5 + + + + + + GT GT GT GT
49 96 106 124 236 305
Q347+kC183-ve- 45 336 | 252 171 145 | 128 88 113 28 75 128
0101 + + + + + + + * * *
17 19 18 13 8 14 37 28 75 128
Q347-v6-0101 45 338 | 278 176 136 | 130 128 267 aT | ot GT
+ + + + + + +
16 28 20 16 30 41 112
hu08-ve-0101 15 333 | 431 281 209 | 362 450 956 aT | ot GT
+ + + + + + +
12 40 25 32 47 58 166

GT= group terminated due to large tumor size

The data in Table 31 a and b indicates that L443C-mc¢-3377, K392C/L443C-mc-
3377, L443C/K183C-mc-3377, and hu08-mc-3377 caused tumor regression in a dose-

dependent manner compared to vehicle control group. L443C/K183C-mc-3377 was the

most potent compound tested in the experiment as indicated with the small average

tumor size at 12 mg/kg dose level compared to other compounds.
were 6 out of 8 animals without measurable tumors from the group treated with
L443C/K183C-mc3377 at 12 mg/kg at Day 60.
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Table 31a
Dose PC3MM2 xenograft, tumor volume (mm?® +/- SEM)
ADC (mg/kg)
single Day Day Day Day Day Day Day Day Day
dose 0 7 14 21 28 38 45 50 60
339 1021 | 1737
vehicle 0 + + + GT GT | GT | GT GT | GT
19 112 194
341 350 461 601 954
3 : : : : : GT | GT GT | GT
24 61 82 139 250
333 352 280 366 501 | 1030
C443
me 3377 6 t t t t t t GT GT | GT
31 51 54 103 147 | 307
338 293 177 153 278 | 559 | 752 | 871
12 + + + + + + + + GT
27 45 39 22 52 117 | 179 | 267
341 387 462 496 977
3 + + + + + GT GT GT GT
26 64 132 197 381
039240443 335 237 123 133 179 | 469 | 606 | 768
mc_3377 6 + + + + + + + + GT
31 37 37 48 85 193 | 252 | 334
340 312 213 150 208 | 261 | 507 | 695
12 + + + + + + + + GT
23 40 45 49 79 94 242 | 319
343 386 336 452 809
3 + + + + + GT GT GT GT
27 50 60 125 245
332 311 189 135 129 | 237 | 385 | 491
C443+kC183
me 3377 6 + + + + + + + + GT
- 28 58 32 27 37 101 185 | 271
336 238 103 49 65 61 70 109 158
12 t t t t t t t t t
32 44 30 25 26 52 55 87 123

68



10

15

WO 2014/072888 PCT/IB2013/059786

Table31b
PC3MM2 xenograft, tumor volume (mm?® +/- SEM)
Dose
(mg/kg)
ADC Sc;gglee Day Day Day Day Day Day Day Day Day
0 7 14 21 28 38 45 50 60
336 340 285 436 732
3 t t t t t GT GT GT GT
29 33 75 131 265
327 231 89 30 84 184 285 402
mc_3377 6 + + + + + + + + GT
35 45 29 16 25 42 108 158
340 180 81 52 76 171 282 354 442
12 + + + + + + + + +
28 14 28 28 45 102 179 233 328

GT= group terminated due to large tumor size

Example 21
Site-specific conjugation with MAC Technology

A method of preparing a multifunctional antibody conjugate (MAC) comprising an
antibody or antigen binding fragment thereof has been described previously
(W02012/007896 and USSN 61/584,675.). An aspect of the present invention is a
method of preparing a MAC utilizing an antibody or antigen binding fragment thereof
that specifically binds to human IL-13Ra2 wherein the antibody has the mutation D185A
at position 185 of the LC as shown in SEQ ID NO: 52, and the antibody is covalently
conjugated to at least one drug moiety through a linker attached to a side chain of K188
of the LC of SEQ ID NO:49; said method comprising: covalently attaching the drug
moiety using a PFP (Pentafluorophenyl) ester and reacting the Effector Moiety-linker-
leaving group complex so formed with the antibody at a molar ratio of between about
3.5:1 to about 4.5:1 of drug moiety:antibody. In some aspects, the molar ratio is about
3.7:1 to about 4.3:1. The MAC described herein is designated as huOBMAC-0101 and
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comprises the mutation D185A of the LC of SEQ ID NO: 52; and, the drug moiety 0101
(Example 13), which is conjugated to a side chain of the lysine residue at position 188
(K188) of the LC of SEQ ID NO: 52. In vitro activity of huO8MAC-0101 is shown in
Table 17 (Example 15). In vivo activity in the PC3MM2 xenograft model is shown in
Table 30 (Example 20).
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WHAT IS CLAIMED:

1. An isolated antibody or antigen-binding fragment thereof that specifically binds to
human IL-13-Ra2 wherein the antibody comprises: a heavy chain variable region
comprisinga CDR1, CDR2, and CDR3 of SEQ ID NO: 1 and, a light chain variable
region comprising a CDR1, CDR2, and CDR3 of SEQ ID NO: 5.

2. Anisolated antibody or antigen—binding fragment thereof that specifically binds to
human IL-13-Ra2, wherein the antibody comprises:

a) a heavy chain CDR1 comprising SEQ ID NO: 2;

b) a heavy chain CDR2 comprising SEQ ID NO: 3;

c) a heavy chain CDR3 comprising SEQ ID NO: 4;

d) alight chain CDR1 comprising SEQ ID NO: 6 ;

e) a light chain CDR2 comprising SEQ ID NO: 7; and,

f) alight chain CDR3 comprising SEQ ID NO: 8.

(
(b)
(c)
(d)
()
(

3. The isolated antibody or antigen-binding fragment thereof of claim 2, wherein said
isolated antibody further comprises the heavy chain variable region amino acid
sequence of SEQ ID NO: 1.

4. The isolated antibody or antigen-binding fragment thereof of claim 2 or 3, wherein
said isolated antibody further comprises the light chain variable region amino acid
sequence of SEQ ID NO: 5.

5. The isolated antibody or antigen-binding fragment thereof of any one of claims 1-4,

wherein said antibody comprises a heavy chain comprising the amino acid sequence of
SEQ ID NO: 50.
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6. The isolated antibody or antigen-binding fragment thereof of any one of claims 1-5,
wherein said antibody comprises a light chain comprising the amino acid sequence of
SEQ ID NO: 51.

7. An antibody-drug conjugate comprising a cytotoxic agent conjugated to the antibody

or antigen-binding fragment thereof of any one of claims 1-6.

8. An antibody-drug conjugate of the formula:
Ab-(L-D)p
wherein:
(a) Ab is an isolated antibody or antigen-binding fragment thereof of any
one of claims 1-6;
(b) L-D is a linker-drug moiety, wherein L is a linker, and D is a drug; and

(c) pis an integer from 1 to about 8.

9. The antibody-drug conjugate of claim 8 wherein L-D is selected from the group

consisting of ve-0101 and mc-3377.

10. The antibody-drug conjugate of claims 8 or 9, wherein Ab comprises: (a) a heavy
chain variable region comprising a CDR1, CDR2, and CDR3 of the VH sequence of
SEQ ID NO: 1; and, (b) a light chain variable region comprising a CDR1, CDR2, and
CDRS3 of the VL sequence of SEQ ID NO: 5.

11. The antibody-drug conjugate of any one of claims 8 to 10, wherein Ab comprises:
(a) a heavy chain CDR1 comprising SEQ ID NO: 2; (b) a heavy chain CDR2 comprising
SEQ ID NO: 3; (c¢) a heavy chain CDR3 comprising SEQ ID NO: 4; (d) a light chain
CDR1 comprising SEQ ID NO: 6; (e) a light chain CDR2 comprising SEQ ID NO: 7; and,
(f) a light chain CDR3 comprising SEQ ID NO: 8.
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12.  An antibody-drug conjugate of the formula:
Ab-(L-D)p
wherein:
(a) Ab is an isolated antibody or antigen-binding fragment thereof of any
one of claims 1-6;
(b) L-D is a linker-drug moiety, vc-0101; and
(c) pis an integer from 1 to about 4.

13. An antibody-drug conjugate of the formula:
Ab-(L-D)p
wherein:
(a) Ab is an isolated antibody or antigen-binding fragment thereof of any
one of claims 1-6;
(b) L-D is a linker-drug moiety, mc-3377; and

(c) pis an integer from 1 to about 4.
14. A pharmaceutical composition comprising the antibody or antigen binding fragment
thereof of any one of claims 1 to 6 and/or the antibody-drug conjugate of any one of
claims 7-13 and a pharmaceutically acceptable carrier.
15. A method of treating an IL-13-Ra2 expressing cancer in a patient in need thereof,
comprising administering to said patient the antibody-drug conjugate according to any

one of claims 7-13.

16. The method of claim 15 wherein said cancer is selected from the group consisting

of lung, colon, stomach, pancreatic, ovarian, malignant gliomas, and melanoma.

17. The antibody-drug conjugate of any one of claims 7-13 for use in therapy.
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18. Use of an antibody-drug conjugate of any one of claims 7-13 in the manufacture of

a medicament for therapy.

19. The use according to claims 17 or 18, wherein said use is for the treatment of an IL-

13-Ra2 expressing cancer.

20. The use according to claim 19 wherein said cancer is selected from the group
consisting of lung, colon, stomach, pancreatic, ovarian, malignant gliomas, and

melanoma.

21. A nucleic acid that encodes the antibody or antigen-binding fragment thereof of any

one of claims 1-6.

22. A vector comprising the nucleic acid of claim 21.

23. A host cell comprising the vector according to claim 22.

24. A process for producing an antibody comprising cultivating the host cell of claim 23

and recovering the antibody from a cell culture.

25. A process for producing an anti-I1L-13-Ra2 antibody-drug conjugate of claim 9
comprising:
(a) linking a linker selected from the group consisting of maleimidocaproyl and
maleimidocaproyl-Val-Cit-PABA to the drug;
(b) conjugating said linker-drug moiety to the antibody recovered from the cell
culture of claim 24; and,

(c) purifying the antibody-drug conjugate.

26. An isolated antibody that competes with an antibody or antigen-binding fragment

thereof of any one of claims 1-6 for specific binding to human IL-13-Ra2.
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27. A method for predicting whether a subject with cancer will respond to an antibody-
drug conjugate of any one of claims 7-13 comprising: determining whether a biological

sample of said cancer from the subject expresses human IL-13-Ra2.

28. A process of determining the level of human IL-13-Ra2 in a biological sample
comprising the steps of:
(a) testing a sample from a subject suspected to have cancer in a
immunoassay using an antibody of any one of claims 1-6;
10 (b) determining the cell surface levels of human IL-13-Ra2 on said
sample; and
(c) comparing the cell surface levels of human IL-13-Ra2 with that of a

reference subject or standard.

15
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FIG. 4A

SEQ ID NO: 1 hu08-VH v1.0
EVQLVESGGGLYQPGGSLRLSCAASGFTFSRNGMSWVRQAPGKGLEWVATVSSGGSYIYYADSVKGRFTISRDNAK
NSLYLQMNSLRAEDTAVYYCARQGTTALATRFFDVWGQGTLVTVSS

SEQID NO: 2 hu08 HCDR1

SRNGMS

SEQ ID NO: 3 hu08 HCDR2

TVSSGGSYIYYADSVKG

SEQID NO: 4 hu08 HCDR3

QGTTALATRFFDV

SEQ ID NO: 5 hu08-VL v1.0
DIQMTQSPSSLSASVGDRVTITCKASQDYGTAVAWYQQKPGKAPKLLIYSASYRSTGVPSRFSGSGSGTDFTLTISSL
QPEDFATYYCQHHYSAPWTFGGGTKVEIK

SEQID NO: 6 hu08 LCDR1

KASQDVGTAVA

SEQID NO: 7 hu08 LCDR2

SASYRST

SEQID NO: 8 hu08 LCDR3

QHHYSAPWT

SEQ ID NO: 9 hu07-VH v1.0
EVQLVESGGGLYQPGGSLRLSCAASGFTFTKYGVHWVRQAPGKGLEWVAVKWAGGSTDYNSALMSRFTISRDNAK
NSLYLQMNSLRAEDTAVYYCARDHRDAMDYWGQGTLVTVSS

SEQ ID NO: 10 hu07 HCDRA1

TKYGVH

SEQ ID NO: 11 hu07 HCDR2

VKWAGGSTDYNSALMS

SEQ ID NO: 12 hu07 HCDR3

DHRDAMDY

SEQ ID NO: 13 hu07-VL v1.0
DIQMTQSPSSLSASVGDRVTITCTASLSYSSTYLHWYQQKPGKAPKLLIYSTSNLASGVYPSRFSGSGSGTDFTLTISSL
QPEDFATYYCHQYHRSPLTFGGGTKVEIK

SEQ ID NO: 14 hu07 LCDR1

TASLSVSSTYLH

SEQ ID NO: 15 hu07 LCDR2

STSNLAS

SEQ ID NO: 16 hu07 LCDR3

HQYHRSPLT
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FIG. 4B

SEQ ID NO: 17 hu08-VH v1.0
GAGGTGCAGCTGGTGGAGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCTCTCTGAGACTGTCTTGTGCCGCC
TCCGGCTTCACCTTCAGTAGGAATGGCATGTCTTGGGTGAGGCAGGCCCCTGGCAAGGGCCTGGAGTGGGTGG
CCACCGTTAGTAGTGGTGGTAGTTACATCTACTATGCAGACAGTGTGAAGGGGCGGTTCACCATCTCCAGGGAC
AACGCCAAGAACTCCCTGTACCTCCAGATGAACTCCCTGAGGGCCGAGGATACCGCCGTGTACTACTGTGCCA
GACAAGGGACTACGGCACTAGCTACGAGGTTCTTCGATGTCTGGGGCCAGGGCACCCTGGTGACCGTGTCCTC
T

SEQ ID NO: 18 hu08-VL v1.0
GACATCCAGATGACCCAGTCCCCCTCTTCTCTGTCTGCCTCTGTGGGCGACAGAGTGACCATCACCTGTAAGGC
CAGTCAGGATGTAGGTACTGCTGTAGCCTGGTATCAGCAGAAGCCTGGCAAGGCTCCCAAGCTGCTGATCTACT
CGGCATCCTACCGGTCCACTGGCGTGCCTTCCAGATTCTCCGGCTCTGGCTCTGGCACCGATTTCACCCTGACC
ATCTCCTCCCTCCAGCCTGAGGATTTCGCCACCTACTACTGCCAGCACCATTATAGTGCTCCGTGGACGTTTGG
CGGCGGAACAAAGGTGGAGATCAAG

SEQ ID NO: 19 hu08-VH v1.1
EVQLVESGGGLYQPGGSLRLSCAASGFTFSRNGMSWVRQTPDKRLEWVATVSSGGSYIYYADSVKGRFTISRDNAK
NSLYLQMSSLRAEDTAVYYCARQGTTALATRFFDVWGQGTLVTVSS

SEQ ID NO: 20 hu08-VH v1.1
GAGGTGCAGCTGGTGGAGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCTCTCTGAGACTGTCTTGTGCCGCC
TCCGGCTTCACCTTCAGTAGGAATGGCATGTCTTGGGTGAGGCAGACCCCTGACAAGCGCCTGGAGTGGGTGG
CCACCGTTAGTAGTGGTGGTAGTTACATCTACTATGCAGACAGTGTGAAGGGGCGGTTCACCATCTCCAGGGAC
AACGCCAAGAACTCCCTGTACCTCCAGATGAGCTCCCTGAGGGCCGAGGATACCGCCGTGTACTACTGTGCCA
GACAAGGGACTACGGCACTAGCTACGAGGTTCTTCGATGTCTGGGGCCAGGGCACCCTGGTGACCGTGTCCTC
T

SEQ ID NO: 21 hu08-VL v1.1
DIQMTQSPSSLSASVGDRVTITCKASQDVGTAVAWYQQIPGKAPKLLIYSASYRSTGVPDRFSGSGSGTDFSFIISSLQ
PEDFATYYCQHHYSAPWTFGGGTKVEIK

SEQ ID NO: 22 hu08-VL v1.1
GACATCCAGATGACCCAGTCCCCCTCTTCTCTGTCTGCCTCTGTGGGCGACAGAGTGACCATCACCTGTAAGGC
CAGTCAGGATGTAGGTACTGCTGTAGCCTGGTATCAGCAGATCCCTGGCAAGGCTCCCAAGCTGCTGATCTACT
CGGCATCCTACCGGTCCACTGGCGTGCCTGACAGATTCTCCGGCTCTGGCTCTGGCACCGATTTCTCCTTTATC
ATCTCCTCCCTCCAGCCTGAGGATTTCGCCACCTACTACTGCCAGCACCATTATAGTGCTCCGTGGACGTTTGG
CGGCGGAACAAAGGTGGAGATCAAG
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FIG. 4C

SEQ ID NO: 23 mu08 VH
EVQLVESGGDLVRPGGSLQLSCAASGFTFSRNGMSWVRQTPDRRLEWVATVSSGGSYIYYADSVKGRFTISRDNAR
NTLYLQMSSLKSEDTAMYYCARQGTTALATRFFDVWGAGTTVTVSS

SEQ ID NO: 24 mu08 VL
DIVMTQSHKFISTSVGDRVSITCKASQDVGTAVAWYQQIPGQSPKLLIYSASYRST
GIPDRFTGSGSGTDFSFIISSVQAEDLALYYCQHHYSAPWTFGGGTTLDIK

SEQ ID NO: 25 mu07 VH
QVQLKESGPGLVAPSQSLSINCTVSGFSLTKYGVHWIRQSPGKGLEWLGYKWAGGSTDYNSALMSRLTISKDNNKS
QVFLKMNSLQSDDSAMYYCARDHRDAMDYWGQGTSVTVSS

SEQ ID NO: 26 mu07 VL

QVVLTQSPAIMSASPGERVTMTCTASLSVSSTYLHWYHQKPGSSPKLWIYSTSNLASGYPARFSGSGSGTSYSLTISS
MEAEDAATYYCHQYHRSPLTFGSGTKLELK

SEQ ID NO: 27 cyno IL-13Ra2
DTEIKVNPPQDFEIVDPGYLGYLYLQWQPPLSLDNFKECTVEYELKYRNIGSETWTTHTKNLHYKDGFDLNKGIEAKIH
TLLPWQCTNGSEVQSSWAEATYWISPQGIPETKVQDMDCVYYNWQYLLCSWKPGIGVLLDTNYNLFYWYEGLDRAL
QCVDYIKVDGQNIGCRFPYLESSDYKDFYICVNGSSETKPIRSSYFTFQLQNIVKPLPPVCLTCTQESLYEIKLKWSIPL
GPIPARCFVYEIEIREDDTTLVTTTVENETYTLKITNETRQLCFVVRSKVNIYCSDDGIWSEWSDKQCWEVEELLKKTLL
LFLLPFGFILILVIFVTGLLL

SEQ ID NO: 28 hu08 HC 1.0 L443C
EVQLVESGGGLYQPGGSLRLSCAASGFTFSRNGMSWVRQAPGKGLEWVATVSSGGSYIYYADSVKGRFTISRDNAK
NSLYLQMNSLRAEDTAVYYCARQGTTALATRFFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD
YFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKYDKKVEPKSCDKTHT
CPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSCSPGK
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FIG. 4D

SEQ ID NO: 29 hu08 HC 1.0 Q347C
EVQLVESGGGLYQPGGSLRLSCAASGFTFSRNGMSWVRQAPGKGLEWVATVSSGGSYIYYADSVKGRFTISRDNAK
NSLYLQMNSLRAEDTAVYYCARQGTTALATRFFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD
YFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKYDKKVEPKSCDKTHT
CPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPCVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 30 hu08 KC 1.0 kKA111C
DIQMTQSPSSLSASVGDRVTITCKASQDYGTAVAWYQQKPGKAPKLLIYSASYRSTGVPSRFSGSGSGTDFTLTISSL
QPEDFATYYCQHHYSAPWTFGGGTKVEIKRTVACPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVYDNALQ
SCGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 31 hu08 KC 1.0 kk183C
DIQMTQSPSSLSASVGDRVTITCKASQDYGTAVAWYQQKPGKAPKLLIYSASYRSTGVPSRFSGSGSGTDFTLTISSL
QPEDFATYYCQHHYSAPWTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLSCADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 32 hu08 KC 1.0 kk188C
DIQMTQSPSSLSASVGDRVTITCKASQDYGTAVAWYQQKPGKAPKLLIYSASYRSTGVPSRFSGSGSGTDFTLTISSL
QPEDFATYYCQHHYSAPWTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLSKADYECHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 33 hu08 HC 1.0 L443C/K392C
EVQLVESGGGLYQPGGSLRLSCAASGFTFSRNGMSWVRQAPGKGLEWVATVSSGGSYIYYADSVKGRFTISRDNAK
NSLYLQMNSLRAEDTAVYYCARQGTTALATRFFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD
YFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKYDKKVEPKSCDKTHT
CPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYCTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSCSPGK

SEQ ID NO: 34 hu08 HC 1.0 L443C/V422C
EVQLVESGGGLYQPGGSLRLSCAASGFTFSRNGMSWVRQAPGKGLEWVATVSSGGSYIYYADSVKGRFTISRDNAK
NSLYLQMNSLRAEDTAVYYCARQGTTALATRFFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD
YFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKYDKKVEPKSCDKTHT
CPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNCFSCSVMHEALHNHYTQKSLSCSPGK
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FIG. 4E

SEQ ID NO: 35 hu07-HC-v1.5
EVQLVESGGGLYQPGGSLRLSCAASGFSLTKYGYVHWVRQAPGKGLEWVGYKWAGGSTDYNSALMSRFTISKDNAK
NSLYLQMNSLRAEDTAVYYCARDHRDAMDYWGQGTLVTVSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP
VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVYDKKVEPKSCDKTHTCPPCP
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 36 hu07-LC-v1.7
DIQMTQSPSSLSASVGDRVTITCTASLSVSSTYLHWYQQKPGSSPKLWIYSTSNLASGVPSRFSGSGSGTSYTLTISS
LQPEDFATYYCHQYHRSPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVYDNAL
QSGNSQESVTEQDSKDSTYSLSSTLTLSKAAYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQID NO: 37 hu07 VH 1.1
EVQLVESGGGLYQPGGSLRLSCAASGFSLTKYGYVHWVRQAPGKGLEWVGYKWAGGSTDYNSALMSRLTISRDNAK
SSLYLQMNSLRAEDTAVYYCARDHRDAMDYWGQGTLVTVSS

SEQID NO: 38 hu07 VH 1.2
EVQLVESGGGLYQPGGSLRLSCAASGFTFIKYGVHWVRQAPGKGLEWVAVKWAGGSTDYNSALMSRFTISKDNAK
NSLYLQMNSLRAEDTAVYYCARDHRDAMDYWGQGTLVTVSS

SEQ ID NO: 39 hu07 VH 1.3
EVQLVESGGGLYVQPGGSLRLSCAASGFSLTKYGVHWVRQAPGKGLEWVAVYKWAGGSTDYNSALMSRFTISKDNAK
NSLYLQMNSLRAEDTAVYYCARDHRDAMDYWGQGTLVTVSS

SEQ ID NO: 40 hu07 VH 1.4
EVQLVESGGGLVQPGGSLRLSCAASGFSLTKYGYHWVRQAPGKGLEWVAVKWAGGSTDYNSALMSRFTISRDNAK
NSLYLQMNSLRAEDTAVYYCARDHRDAMDYWGQGTLVTVSS

SEQID NO: 41 hu07 VH 1.5
EVQLVESGGGLYQPGGSLRLSCAASGFSLTKYGVHWVRQAPGKGLEWVGVYKWAGGSTDYNSALMSRFTISKDNAK
NSLYLQMNSLRAEDTAVYYCARDHRDAMDYWGQGTLVTVSS
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FIG. 4F

SEQID NO: 42 hu07 VL 1.1
DIQMTQSPSSLSASVGDRVTITCTASLSVSSTYLHWYQQKPGSSPKLLIYSTSNLASGVPSRFSGSGSGTSFTLTISSL
QPEDFATYYCHQYHRSPLTFGGGTKVEIK

SEQ ID NO: 43 hu07 VL 1.2
DIQMTQSPSSLSASVGDRVTITCTASLSVSSTYLHWYQQKPGKAPKLWIYSTSNLASGVPSRFSGSGSGTDFTLTISS
LQPEDFATYYCHQYHRSPLTFGGGTKVEIK

SEQID NO: 44 hu07 VL 1.3
DIQMTQSPSSLSASVGDRVTITCTASLSVSSTYLHWYQQKPGKAPKLLIYSTSNLASGVPSRFSGSGSGTDYTLTISSL
QPEDFATYYCHQYHRSPLTFGGGTKVEIK

SEQ ID NO: 45 hu07 VL 1.4
DIQMTQSPSSLSASVGDRVTITCTASLSYSSTYLHWYQQKPGKAPKLWIYSTSNLASGVPSRFSGSGSGTDYTLTISS
LQPEDFATYYCHQYHRSPLTFGGGTKVEIK

SEQ ID NO: 46 huO7 VL 1.5
DIQMTQSPSSLSASVGDRVTITCTASLSVSSTYLHWYQQKPGSSPKLWIYSTSNLASGVPSRFSGSGSGTSFTLTISSL
QPEDFATYYCHQYHRSPLTFGGGTKVEIK

SEQ ID NO: 47 hu07 VL 1.6
DIQMTQSPSSLSASVGDRVTITCTASLSYSSTYLHWYQQKPGSSPKLLIYSTSNLASGVPSRFSGSGSGTSYTLTISSL
QPEDFATYYCHQYHRSPLTFGGGTKVEIK

SEQ D NO: 48 hu07 VL 1.7
DIQMTQSPSSLSASVGDRVTITCTASLSVSSTYLHWYQQKPGSSPKLWIYSTSNLASGVPSRFSGSGSGTSYTLTISS
LQPEDFATYYCHQYHRSPLTFGGGTKVEIK

SEQ ID NO:49 hu08 heavy chain constant region
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG
TQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY
TLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSC
SVMHEALHNHYTQKSLSLSPGK
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FIG. 4G

SEQ ID NO: 50 hu08-HC v1.0
EVQLVESGGGLYQPGGSLRLSCAASGFTFSRNGMSWVRQAPGKGLEWVATVSSGGSYIYYADSVKGRFTISRDNAK
NSLYLQMNSLRAEDTAVYYCARQGTTALATRFFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD
YFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHT
CPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQID NO: 51 hu08 LC v1.0
DIQMTQSPSSLSASVGDRVTITCKASQDYGTAVAWYQQKPGKAPKLLIYSASYRSTGVPSRFSGSGSGTDFTLTISSL
QPEDFATYYCQHHYSAPWTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKYDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLSKAAYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 52 hu08 LC constant region Km(3) D77A mutant
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKYQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKAAY
EKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 53 hu08 LC constant region 45, 77, 83 genus
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNXLQSGNSQESVTEQDSKDSTYSLSSTLTLSKAXY
EKHKxYACEVTHQGLSSPVTKSFNRGEC

Wherein x at position 45 is A or V, x at position 77 is selected from the group consisting of A, G, I, V,L, R, S, T, Q, P,
N, M, H and W, and x at position 83 is L or V.

SEQ ID NO: 54 hu08 LC constant region Km(3) D77 genus mutation
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKAXY
EKHKVYACEVTHQGLSSPVTKSFNRGEC

Wherein x at position 77 is selected from the group consistingof A, G, I, VL, R, S, T, Q, P, N, M, Hand W.

SEQ ID NO: 55 huQ8 LC constant region Km(3) Wild Type
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKYDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKAD
YEKHKVYACEVTHQGLSSPVTKSFNRGEC
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2. D In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been filed
or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.
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A RONALD J BERNARDI ET AL: 1-28
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and glioma: an in vitro evaluation using
human cell Tines",
JOURNAL OF NEURO-ONCOLOGY, KLUWER ACADEMIC
PUBLISHERS, BO,
vol. 86, no. 2,
6 September 2007 (2007-09-06), pages
165-172, XP019555486,
ISSN: 1573-7373
the whole document
A BERNARD J ET AL: "Expression of 1-28
interleukin 13 receptor in glioma and
renal cell carcinoma: IL13Ralpha2 as a
decoy receptor for IL13",
LABORATORY INVESTIGATION, NATURE
PUBLISHING GROUP, THE UNITED STATES AND
CANADIAN ACADEMY OF PALHOLOGY, INC,
vol. 81, no. 9,
1 September 2001 (2001-09-01), pages
1223-1231, XP002300524,
ISSN: 0023-6837, DOI:
10.1038/LABINVEST.3780336
the whole document
A WO 02/17968 A2 (US GOV HEALTH & HUMAN SERV 1-28
[US]; PURI RAJ K [US])
7 March 2002 (2002-03-07)
claims 1-33
paragraphs [0011] - [0012], [0022] -
[0029], [0O046], [0084] - [0086], [0089]
- [6092]
A WO 2004/087758 A2 (NEOPHARM INC [US]; 1-28
GATELY STEPHEN T [US]; WANASKI STEPHEN P
[US]) 14 October 2004 (2004-10-14)
claims 1-45
paragraphs [0004] - [0007], [0026] -
[0029], [0045] - [0049]
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LA BRI BUR 456 F B, e R4S & A 1L-13-Ra 2, H prid suik a5
HFER AR X DL SR n] AR X, R EFE R AR X AL 7 SEQ 1D NO: 1 [y CDR1. CDR2 #1 CDR3, Bt
AR A] AR X 49,2 SEQ ID NO:5 [ CDR1. CDR2 F1 CDR3,

2. B PUABH PR A BB R R Mg A AN TL-13-Ra 2, Ko prid sk s

(a) HEHE CDR1, HALE SEQ 1D NO:2 ;

(b) HE#E CDR2, HAL % SEQ 1D NO:3 ;

(c) EHE CDR3, HAU & SEQ 1D NO:4 ;

(d) %%E CDR1, HA9 5 SEQ 1D NO:6 ;

(e) ¥4k CDR2, HAD % SEQ ID NO:7 s BA K

(f) %% CDR3, HAT A SEQ 1D NO:8.

3.BURIEK 2 W S PUE B IR 46 f B, o ik @ b gae 5 SEQ 1D
NO: 1 B S 4 P A8 X AR 7 1

4. BURIEESR 2 B 3 1 B BUR B L R 456 v B, HoA Bk 7 B B ie 15 SEQ
ID NO:5 R FE R AR X S B IR T 51

5. WM E R 1-4 A —TUH) 73 B I PR B LI R 45 5 v B, Horb el A4 o, & S 8E, r
W E S SEQ 1D NO:50 [IZ LR T .

6. BRI SR 1-5 4F— IR 73 B PR B B J5 45 6 v B, Hop il SR & 2 5, P
WAL 2 SEQ 1D NO:51 IEIEEE T .

75Uk - AR AW, A5 SRR EER 1-6 AE— IR BuR B SR 45 A F BER A A
B EE A

8. HA 7+ Ab— (L-D)p MHLlk - 29 -AW, Hh -

(a) Ab R BUFIEER 1-6 /£ — T 7 B PR SO U 456 1 B

(b) L-D 23k - ZjWih o, Hodp L 283k, D 22 s LA K

()p /M 1 2%y 8 HHEHL.

9. BURIEER 8 Pk - 29844, A L-D#%EH ve-0101 Al me-3377.

10. BURFIEER 8 B 9 BIdutk - 29854, Hod Ab .5« (a) HEEEP]AZ X, Frik EH#En]
AF X A4 SEQ 1D NO: 1 EHE A A5 X JF 51 CDR1.CDR2 F1 CDR3 ;LA %, (b) #EETI A5 X, Frik
IREEAT AR X AU, A SEQ 1D NO:5 #2%E A 4% [X /5 %1 (K] CDRL. CDR2 FII CDR3.

L1 AR SR 8-10 AF— TR HHudEk - Zi8-a4, Hob Ab A5« (a) HFE CDRL, HALH
SEQ ID NO:2 ;(b) E#% CDR2, HiAL 2 SEQ 1D NO:3 ; (c) HEBE CDR3, HAU % SEQ ID NO:4 ; (d)
12 8% CDR1, HAU2 SEQ ID NO:6 ;5 (d) 42%% CDR2, HALS SEQ 1D NO:7 ;LA A%, (F) 42%E CDR3,
HAE SEQ 1D NO:8,

12. A 4r+30 Ab— (L-D) p IHilE - 4 &1, H -

(a) Ab & BUFIEESR 1-6 A — T 7 B M HAR B R 456 B

(b) L-D &3k — 29K 43 5 ve-0101 s BA K

(e)p A= 1 L) 4 R

13. B 4r+30 Ab— (L-D) p Wbk - 354, Hop

(a) Ab BUFIEER 1-6 /£ — T 3 B AR BSOS R 456 1 B

(b) L-D 2423k — 29k 4y, me—3377 ;LA K

2
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(c)p M 1 EL) 4 FEH

14. ZiAE A, 5 BUR B3R 1-6 AT — T HTAR B PR 45 & 7 BUA / BURURIEE SR
T-13 AE— TR — AR AWV UL B W) 2 ] 52 3k

15 VRIT A FE H h#55 TL-13-Ra 2 [IREAE R 77723, A0 25 1) T i 23 e P AU 2
R T-13AE—TAR UL - ZMEEY)

16. BUFIEER 15 19773, Hoip Brid e iE ik [ e 465 e« 5 0 - R e o S Bk
FZ 5 IR A B R0

17, BURE SR T-13AE— T duAg - 9B &, i TIRI7 .

18. BRI SR T-13AE— TR PiAE — -GS0y 2 i g .

19, BURIEESR 17 8¢ 18 G, Ho P Brik FH & 2 1697 RIS IL-13-Ra 2 BJEAE

20. BURIEESR 19 {9 ik, Hoop ird s ie i B s 45 e B 0 L el | o s L %
FZ S5 R A B R0

21. IR, Ji A BRI EL R 1-6 AT — TR B L bR 45 & A BL.

22. BAE, A BN ER 21 IR .

23. 1 M, AL B BRI EE R 22 BBUA

24. A PEHUA B TT 1, AN S B SRR SR 23 (1975 400, M BB 320 b Rk

25. A FBURIEE R 9 BIPT TL-13-Ra 2 Fiidk — 29 & A7, A5

(a) Faidk B T ok BE W fo 0B J5 A 5 R B WP % S 3 —Val-Cit-PABA HI$k 524 i%

%
HE

(b) Wik k — 253 SRR E SR 24 19 LR B 52 b R BR8P R

(o) Aitbiitk - ZMEEW.

26. 7y B PUA, HERCRIER 1-6 (T — IS R 4 & A B e e 45 &
AN IL-13-Ra 2,

27. TR £ I E R A2 A 7 SRR 2SR T-13 12— T Bk - AR SN TT
5 BE R A A E TR RE YR RS RIS 1L-13-Ra 2,

28. W EEMRE LRI TL-13-Ra 2 /KB, A& DL DI .

(a) fFHMFIZER 1-6 AT — IR HUARLE G e Itk B S UE A EE 1 3202 1)
FE&

(b) HAEFTIRRE S, N IL-13-Ra 2 (AR T K s DA

(c) ¥ AN TL-13-Ra 2 AR T K5 2% 523 38 B e KT LA .
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P IL-13 2K o 2 frfkFaduis - RS

F AR Gk

[0001] A& I 1L-13 324k o« 2(1L-13-Ra 2) &M TIREERTT ik - 4%
EW,

[0002] fFEHIFE

[0003] AHESHTYFR, Hilt BEFS 1258 kit 5| B8 A IE A A HiE,

EREA

[0004]  fRi7KF TL-13-Ra 2 CLAE 2 it ol Jo 4 0 o e 65 7, B 5t P Al L Bt O SR PR A
il . AHEEZ R, RA — SRR IR H LIRS TL-13-Ra 2, JF HANAEARK PRIk i+
FIEAEIR T A PTECE , PRI AT R BRI TR XA T RS IE KA AT / BR
ZARVE 2 B E KRR, XV 2 B AR BIR . Ui F AR A R Tk N B

LI

[0005]  [Ath, Ft IL-13-Ra 2 Fiidk - 29K EMFT S AE S PRIE TL-13-Ra 2 B 41 e
BTG AR R I R 75 3K, BRI N 3R TL-13-R a 2 [ fis e 41 B 1) e R A 58 1) 4
W PR R, R )R AR AN TL-13-R a 2 F40 i B A HHEE 2R

[ooo6] & EHA%IA

[0007]  AKEHIRMALST [L-13-Ra 2 Fidgk — 98- E WA T ERIT 7715

[0008] A& BRI A A 1L-13-Ra 2 B9 B AR B IR 454 F B, Hoh gk
£9,2r 40,8 SEQ 1D NO: 1 HFEF]AF [X 751 (1) CDR1. CDR2 A1 CDR3 [ & & A A7 [X , PA A2 A0, SEQ
ID NO:5 BBER]AZ X FEF ) CDR1. CDR2 11 CDR3 [ 4E A 2 [X .

[0009] A B — B3R B4 S N IL-13-Ra 2 4 B B B 5 45 4 7 B, HL
PR S« (a) E4E CDRL, HA 2 SEQ ID NO:2 ; (b) E4E CDR2, HA & SEQ ID NO:3 ;(c)
HHE CDR3, HAL & SEQ 1D NO:4 ; (d) 4% CDRI, HA1 5 SEQ 1D NO:6 ; (d) %% CDR2, Hif,
2 SEQ ID NO:7 ;LLJ%, (f) #%% CDR3, HA9 % SEQ ID NO:8,

[0010] A B — B3Rt B4 S N IL-13-Ra 2 (4 B I HUAE B 5 45 & )7 B, L
HETIA 4 B BT IE L SEQ TID NO: 1 B E4E n] 42 X Z LR 7 1) SEQ 1D NO:5 F 44 n]
AR X G IR T -

[0011] AR B — IR R4S A IL-13-Ra 2 4 B PR B 454 )7 B, H
o BT IA 4 B AR AL & A, PR E4E S SEQ 1D NO:50 I EmRE 1, 3F B H b pridk 4
BPUR AL B R EE, Ik B85 5 f7 SEQ 1D NO:51 2 B 7 H1 K.

[0012] AR LR MHUE - MBS, HOAE5RRMEE S A IL-13-Ra 2 FFiiE
BOHAUR A6 Fr B & B4 g 1R 5]

[0013] AKX SRR S N IL-13-Ra 2 B3k - 29841, Hrh ik 4
G EA 713 :Ab—(L-D)p, Hh (a) Ab ZE AR M PUAB RS A F B 5 (b) L-D 2%
3k - ZiWER o, o L8k, D AW s UK (o)p & | B4 8 AL,

[0014] AR BHHE— R Sk 45 A N IL-13-Ra 2 [IFi4k - 841, sk g

4
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ISl i e SE (maleimidocaproyl) (me) AHE e I % Ok & —Val—Cit—PABA (ve) .
[0015] AR G4SN IL-13-Ra 2 3k - 29881, Hhisk - 2
Yoy A skt 14 PR R B 4N ve—0101 B me—3377 ()43

[0016] A B — 4R k45 A N IL-13-Ra 2 [Hilk — 25250, Hd Ab 6,5
(a) 494 SEQ ID NO:1 EHEA] A5 [X /¥ %K CDR1. CDR2 F1 CDR3 fEFEAT A X UL &, (b) 4,
2 SEQ ID NO:5 345 A] A5 [X 7 51 ] CDR1. CDR2 £l CDR3 By EERI AZ[X o

[0017] AR — SR S5 S N IL-13-Ra 2 [Hilk - 25850, Hid Ab 5
(a) HEHE CDRL, L7 SEQ 1D NO:2;(b) H%E CDR2, HALE SEQ 1D NO:3;(c) HE%E CDR3,
HALE SEQ ID NO:4 5 (d) #%% CDR1, HALS SEQ 1D NO:6 5 (d) #%% CDR2, HAu 5 SEQ 1D
NO:7 :BAJ, (f) #2%% CDR3, HA & SEQ ID NO:8.

[0018] AR —DRMHUA - 9B, b L-D 3£ H ve-0101.mc—3377..mc-0131,
MalPeg—6121.MalPeg-0131.mc—6121.vc—-3906.vc—6780.mc-8261.mc3906 Fll MalPeg—-8261.
[0019] AR B — R Bk 454 N IL-13-Ra 2 [IFi4E - 851, Kb prd 84
VIR A 2 B I R R A AT s R A I H B A 230 :Ab— (L-D) p, B 259
SRl Y, oA, (a) Ab SR PUABOLIUR 455 Fr By, HAA S ERE R AR IX, ik B n] AF X
£9,4 SEQ ID NO:1 ff7~ A 4% [X 7 %1 ) CDR1. CDR2 F1 CDR3 ;#5E A] A% [X , BT ik % m] A%
X402 SEQ ID NO:5 i 8E R 48 [X 571 1) CDR1.CDR2 M1 CDR3 ; LA K& Btit& (1) Fe X, Frk g
W) Fe XA 2% [ SEQ 1D NO:33 A1 SEQ 1D NO:34 fRE MR e 51 (1) 2 /b — % S L B
BUSOE IR Fe [X BA R 2 /b — Ao R e E e X, BTl s () 8 18 52 X 16 3 L443C (SEQ 1D
NO:28) . Q347C(SEQ ID NO:29) . kK183C(SEQ ID NO:31). L443C/kA111C(SEQ ID NO:28 Fll
30) . L443C/kK183C (SEQ ID NO:28 1 31) .Q347C/kA111C(SEQ ID NO:29 1 30) L% Q347C/
kK183C(SEQ ID NO:29 M131) : (b) L-D je$ek - 254y, Horh Lag 433k, D &4 s LA % (o)
pAE 1 B4 8 I,

[0020] AR EHH— DAL LIRSUA - 4G, HOR AR OE 1 I iRk 2 A7
MRS ESA, sk - 298 A wseiE ol 14 R 48 ve-0101 B me-3377
1533, B2 2 n 252 R L BA A K, - B p 240 4 L.

[0021] AR B — IR A K HUE - 9 S, KA Z DIse e 864 (MAC)
HAR, L iR ks bR 45 A5 e 455 N TL-13R a 2, o Juik7E SEQ 1D NO:52
PR EEEE X (LC) [ 185 fir A 9848 DISSA, Jf Bkt Bk g o £ &0 —4
25y, Frid sk 5 SEQ 1D NO:49 19 LC 1) K188 [l iE 4z s i 2398 o A st
% 13 R4 09 0101 B 3377 17330, BUH 252 T 32 1K Eh BA A e 28, JF
Hp AR, HIEHEA FRATEEL 154 1.6.4) 1. 7.4 1. 8.4 1.9 F1%) 2. 0, HIEH K
FRRAE L) 2. 0.4 2. 1.4) 2. 2.4 2. 3. 41 2. 4.4 2.5, £F—H75TH, p &4 2.

[0022] AR DREGMAEY, HA SRR\ PUE - B EWRZ)5 ] $3%
2L

[0023] AR HH#—DRAAITA FER) B P RIE IL-13-Ra 2 FIERE R 7775, A5 H
i &6 25 it A B R 34k - 29861 .

[0024] AR BHE—BRAAIT RIS TL-13-Ra 2 FIFERE R 7575, Hoh BTk s aE ik 3 et
S FLIE LB IR 45 s R R SO B B IR L R L O L L AT S

5
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N S N = PV TIE SR

[0025]  BH B {fHh, A% BHIRALVAIT F1k [L-13-R a 2 fRERE I 7732, e i BTk s e 16 [ i
e S5 B TR | N S R PR TR A R 2

[0026] AR EHHE— D RRALH TI8I7 A R A 3k - R AW

[0027] AR EHIFE— IR UEA R B HUE - 2B A WETI &8I HZ i A& .
[0028] AR B DIRMLA R MG BUE - Z9ME AR &, Hob vk g R iR 7 Rk
[L-13-Ra 2 [9E5E.

[0020]  ZRKHH#— SRS 1L-13-Ra 2 FUARZIR, & Irid ik, UL &
B s8R 1 7 £ 41 ML

[0030] A A — PR A P TL-13-R a 2 FUAk I 515, TR ik & -
RBARTE 400, H AN BT =9 o B

[0031] AR — DR ALA T [L-13-Ra 2 Jidk - MBS T4, A5 () HikH
T SR P TV i I 2 A SR I P i O P8R 3 —Val—Cit—PABA 3L 536 [ 0101 F1 3377 HI254)
TR ARk - A S s (b) R ETR Bk - 2 S R A R SR R [l B B A
25 LUK (o) ditbiitk - &Y.

[0032] AR PR B Pk, KSR R HRTUEBH USRS & F BO e 7 1t
55 N IL-13-Ra 2,

[0033] AR LIRMIIUA - MY, HEERRMS S AN IL-13-Ra 2 (A K
AR 4 & B

[0034] A& Bk — 0 BRI TR o iE 1) 52 0 2 7 2 AR R B M Ak - 294k & i
T B E A R E A2 [ BT e RE I AR R A2 5 3RA h1L-13-Ra 2,

[0035] AR WHE— BRI EAEWEES TR hIL-13-Ra 2 KPR, G LN B .
{3 AR B LA G % I s mP R B AL R A IR E I A2 U ORE A s i BT B
IhIL-13-Ra 2 4N R T KT s B, 5 h1L-13-R a 2 [4IMER /K555 52 5 Bids
KT

[0036] A<k BHHE— IR LG T R IA TL-13-Ra 2 WIREIE I 778, Bk 7, 2 ek
PIRE R hIL-13-Ra 2 7K, HAL & DUR P IR A0 AR B B uAg 78 Sz I e A il ok
H S8 ALl A IR 1) 32 038 RE s 108 BTIR BE S A9 hIL-13-Ra 2 B4 e R T K °F
hT1L-13-Ra 2 (4 R KV 5 IE 5 5 2% 523 3 Sobr i KT LU s LRGHE FH AR R B 3t
1 - ZMBE .

Ffit (=] 152 BF

[0037]1 & 1 A®AHUE ch07 Fl ch08 5 h1L-13-Ra 2 MidE h1L-13Ra 1 B4 A Ttk .
[0038]  [&] 2A FIE] 2B :ch07. ch08 FlfifAk MAB614 }%2 ab27414 B AHR) IL-13Ra 2 454
R

[0039] & 2C :Biacore Z3#1# B ch07 FI1 ch08 #= 454354+,

[0040]  [&] 3 :ch07 Fl ch08 J&IEF FIHith

[0041]1 & 4A - 4G :SEQ ID NO:1 - 55,

[0042]  REHVEAR
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[0043] A& BIARALHH T AEIEIT B IL-13-Ra 2 itk - W% 5. N T HE SR
AR, 1 e X AREF @A

[0044] A WY vh it B9 BT A7 G 2 TR 4 5 25 O 35 B & R T A J= P 2 32 14, 2 37C.
F.R. §1.822(d) (1) FrlsE.

[0045]  [RAFASAARE, Fr -5 2 K BT SR BB ARE B4 BA A U AR A 58
WHAREE o A, AR S R, BAURTE R R R, BHORER AHE R W
W AP S 4 AL LI IR T R UE S R AR U R AL IR
A 2 28 SEAH SR B BT F AR 1 S AR AR 3 AR ST s R M A 1)

[00461  [&=AF 55 A7 1l B, 2 A W ) 7 V05 RT3 A R 422 HE AR AUl 24 R ) 8 R 7 V25364 T, IR 4
s K A B B 51 RTS8 B &% A 47 AT SE BLAK B9 228 SOk ik . 2 W09 i Sambrook
J. & Russell D.Molecular Cloning:A Laboratory Manual, 3rd ed., Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. (2000) ;Ausubel 28 A\, Short Protocols in
Molecular Biology:A Compendium of Methods from Current Protocols in Molecular
Biology, Wiley, John & Sons, Inc. (2002) ;Harlow A1 Lane Using Antibodies:A
Laboratory Manual,Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.
Y. (1998) ; L & Coligan Z& A , Short Protocols in Protein Science,Wiley, John &
Sons, Inc. (2003) .

[0047]  “Hifh” BL“Ab” s BEME L 2 D — A HJE BN AL fURF R PESE S PR ELAR, 18 AR K AL
G2 H R G 2 RS 0 S BRE A 91 PR RO AL AT Pk S E ke 4y
THIATAZ X o ST P T AR TE “ Budk” AL 5 58 48 1) 20 5o B8 ve B AR, i A, 5
EEPRAE S B (ARG S0 7) SR EE A5 PuiAk i Bl & &5 B BT AT AT Hopd 25
A BRI AL 5B S 3R B AR A AL, B AE AR T, scFv., S a5 inis (4
W A SEHUA ) |« maxibody. minibody M PN HUAK URR e A4 . =4 e iiAE DU RE et
A&, v—-NAR #11 bis—scFv{( Z W% Hollinger and Hudson, 2005, Nature Biotechnology
23(9) :1126-1136) » JUABFAEMIRB MBI, B TG TgA BL M (BHER ), H i
FUEA T BB A AR E 2R R PR EREE € X 2R 7, E sk E B r 4
FRANFIEAL A T B G BRET 28 < TgA  TgD. IgE. TG Al TgM, Horir JUAS AL A i3
— B R (FRIEL ) , 40 TeGl. TgG2. TgG3. TgG4. TgAl Al TgA2, Ko RiAS[FIZEM )
e L ERE H B EREE S X 2 ARy a L 6 e vy AT po ANFEISERLR S Bk e 1L R
TCEEE [t = ZER RS FA R

[0048]  RiF“nERY” fadha LI B L RIRMIER 727 Blan, B KTtk &2 A EAE
A A R ECHAR R F 1240 M A B A B R A AL ZUR R

[0049]  ARIEFUAK“BURE G F B H T AR e B ik — B2 M A B R E 54
Jrs (HIanEs IL-13R a 2) L4 S EE /1. TUERIBUR 455 DR Re il S8 B HuiR i v
BAT . REPUARI“BURE G2 TS S S B RSB0 45 Fab Fab’ (F (ab” ) , A1
H1 VH B CHI 5 sl B Fd Fr B BT B8 1 VL AT VH S5 AL By 7 B B4 F sk
R (dAb) F Bt (Ward 25 A, 1989 Nature 341:544-546), LK/ B H AN EIX (CDR) .
[0050]  HUAK[Y “AIAZ[X 7 & 45 AN EUH & M PuR R (VL) 1R A8 X B piik 5 (VH)
(IRTAZ X o BAR ST T 6, BB SRR I A] A2 X & H T MAEZR X (FR) ZH R, 12 PG AN AE 22

7
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X H = AT A X (CDRL. CDR2 AT CDR3) X 44 i 48 X BT i 4% .t SR A BE 52338 m] 4B [X
AR, JUH AR AE CDR XA (RIAEZR X P ) H A7 S FE 1R Bk 5k 1 BUAR, W] Jd ik o 52 3 v AR
X 5 HAh Pk (AR5 52603 7] A8 XAH R e 2 & & 4 CDRL A CDR2 JE %1 ) (1) 7] A%
X ELES, %58 & A R R R B, LIk (R T @ R BUAR (Chothia and Lesk, J Mol Biol
196 (4) :901-917, 1987) o 4% FE32 0 COR MIZ [ FR B, 41170 4 N PR BAR AL U AR R, 48
1k B AEAE R FTESE 5 A CDR1 AT CDR2 JE A 3L R FR.

[0051]1  AIAZ[X [FJ“CDR " & 47 T 7l A% X P (92 2 BR ok 2, HOAR4E < B2 (Kabat) 5 .
FTPE I (Chothia) 58 X~ T & AT 70 P (1) B2 AR 5 X\ ADM 58 X #2 i g SO/ B TR 58
o BUAS ST AR BT JE R0 B AT AT CDR 8 2 75 v I LR . Bud& CDR T BE 4 %8 72 N &% 76 HH
FUEZEANTE XK BAEX, & ILH W Kabat 2 A, 1992, Sequences of Proteins of
Immunological Interest,5th ed.,Public Health Service, NIH, Washington D.C. . CDR
(A7 B AR ] B 45 5 e S FH R VG 0 S N BT IR R S5/ R 4548 . 2 WA T Chothia 5%
A, Nature342:877-883, 1989, &1 %52 CDR {57355 AbM & L7, 1% 72+ B3
VEFIERIHTE, SIS E R Oxford Molecular () AbM Frifkgx st (A Accelrys®

), BY 1 MacCallum %5 A , J. Mol. Biol. 262:732-745, 1996 Fit i [t 2 T 31 J5 4 fih M0 ¢ )
CDR [ “#efi & 7. AEBLALFR g CDR () “HTE € X7 1) 53— T, CDR B4 B 7] BE 4%
B X BUR A A B DTR I R . ML) Tl Makabe %5 A, Journal of Biological
Chemistry, 283:1156-1166, 2008, H:'& CDR i1 FtE AT A BEA = H& 8y Bk iz —,
B 5 2 /D3 R EL CDR B &, AN eI ] Re AR e e ik L AR S A B 2 421> CDR AN
025 R M SR G S RO TR B S B 4 SR A A ST B K o TRAL BT S A (1) CDR A] BB 45 HH A4 O
BRI ITV: (4R 2 MITERAESE ) B X CDR.  BLAL B4 i 7772 ] M AR 4R A
X BTV E SR CDRe DAL 8T — b CDR AOAFART 45 58 5L 77 211 = CDR M MR 4B AT = 1K)
RELRTPEE RE K L AbML B2l / B & SUIMBLRE s
[0052]  ARiE “IgG Fc X7 “Fc [X 7. “Fc g5M38” Fl “Fc” fEARSCA] B fE R, 48 16 5+
(RIS 53, Hotk BT 3dad TeG 3+ HAR N & B S A ERAT B AT 45 S K B o Fe X HR I iR
RN 186 0 FIIPAEER C Rim— k. HARGIRES G, (B85 Aok
G LA AMERT Fe 3248 (48 FeRn 2244 ) &607 8 (WA ) o Fe MBS A B8R
5 ESE AR CH2 (N TgG1 (%R JE 231-340, HR4E Kabat 130 R4 ) ES 18 5 45 1435
CH3 ( Bk 341-447) o
[0053]  ARiE“TRL Fe Z k7.« TRk Fe X7 F1“ TRk Fe” Ml “Fe” 76 4= 3C 7] B fifi
H, 18 Fe 2 IRBUHER 7, HoAw & 22 /b — AN RAZ, | i B PR BUAR, 5I NGRA A7 i ik, Py
B RAR G B , BURZ A BAL R IRAFAE ) s TR R ik s, RARFE M ™ T — N o
5 Fe A0 BT & (Bilan e RPESE ) o
[0054]  AAE “ HLGLFEHIAL” B “mAb” S 45K H H85 DUE O R, A5G a0 A B E A L SR
AR NG S IR N T2 | 1 o1 - = W Sy S vy O N0 2 O AN 6 7) R 7 o s e 1Y -1
S PE RIS AR A
[0055]  “ N¥AL” itk e dgdE A (i) suikIeal, Honik & R sRE A RSBk E H
FEEH Bt (W0 Fv, Fab, Fab’ \ F(ab” ) . BUEHUE I ARSI R G675 ), K& A RIET
AN RIEIRE AR BT i, NIEPUE 2 N sk (238l ) , Jop i
8
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452 ) EAMUE X (CDR) BBV H HE A A (GEMEE Siid ) & i B JHER R R 5
PE SRR K BB 71 /N BR O BRERC AR CDR 1B 22 P BUAR

[0056]  “ AHiAdk” BL “ 584 AP A5k B85 AR 2R D8 1 % B DR/ BR EIOR BN 4t
(IR LA

[0057] R “ G PUiR” SR K P RIAI AR X FFR 5 — Dk F HAEE X P o2k B 5
— AR BUAA, G0 H AR AR X B SR E S R BT T AR E X PSR 3 A BV AL
[0058]  “YRIT I &N 40 MBS A4 oy 4 Mo 2 s 40 BB 4 40 i AR TR/ B S 9% 1A
BRSO B o VYT R SE )0, 15 40 B EE PR R A7 00 2 B A A A AR e % 8 AL 7
[0059]  “AbyT 7" J& Fl THBREIRIT IS o

[0060]  “HHfFFIE XA ” FEHERR I KA/ BURFEARAHAL . “4HHUEE PR 480 4 i HL A 4
MO ER AN/ B A R A T

(00611 “HH A=A Il A8 SR A4 A0 M I e o 200 i A AT 0] 480 4 e 2L A 4 e A
KAl 28R, B A 4 e Al I A R A KT/ B R k)

[0062]  “HilK - 2GS BL“ADC” fa PR B H Pk fr By, R4S & TL-13Ra 2 JF 54
JOEEE A A KA AT/ BB TT I S I HUAR AT

[0063]  “Hi IL-13Ra 2 ik - ZZWEEY)” 1841 1L-13R a 2 FUABHUR 456 7 B A
TR g 2sY) (0) Rk (L) &

foo64]  “Fek (L) "#ik T Hilk 525 B HaE R . Bk mAb 1454 AT IEId 2 fh
77 TSR, 4] T 3 5 R T 2 R, 5 AR KA S e SR AR IR, DA A I O IR B R) B
SRR I BRI L . &M ADC 1EHE RGU 2 AU O AN 1, G - AR — AR T IR
LN

[o065]  “Z5%¥y (D) ” /& B A AN 7 BT R Vs 1 AR = A BT, 9 v g7 %) TR AR AT L 45
EEE, LAEIYIRTAR (prodrug) , HAEAR AR s Rl ARIE 2 2388 o A R 3%
(payload) FbEWIP] HHAEH]

[oo66]  “L-D” & HHANMERTEZY) (D) Sk (L) &M EREEL - ZWE7

[0067] AR “FAhr” 48 BEB W HURAETUA R — B2 D HURE & XIRIR A M ES S 10+
B3 o AT HH 3 B 25 P R T A (2149 o A R O M BE 2L Rl HLEA RS 1) = 4
SERRFE VR S8 I T HRRAE . AN SCAT I ARRE “BuJR PER AL 8 SONPUA TR R4S & (1
AT I AR ST A 2D B AT ART 72 A8 e R S s T e VA 1 ) B2 IRER . “AEERTE
F 7 B (B R AL A R e T IZ R UL S PR TR A R ARELE 2 Ik (B
FMR) . — Hius BRI RRALE , AT DL AR HZ R AL R BUA, B anfE B A B
FIRHIEAR . 7RISR, Ui p 7= A MRAE A 13 B o0 TR R AL G B . HiZE R,
ak 1M m] LA SE S PR e 45 -5 A R R AL A4 « SRIIX — i) 77 2 BEAT 56 5 1 AE 3R it AL
PAR B Hopth B4 5 4 BOE SCSE 4 FOHUAR, 091 20 58 5 45 5 P R R 4044

[0068]  AICHTHIARE“A GRS (K) "EAETRRE PR - PUisMH AR IEE . K,
IR (K, XA MREIEZR K ", SEAHRE K,), B EaHE K,) "M,
I, K2 T K oe/K RN A BEIRIKEE (M) o KBRS, 25 550 A Bk, PRI, 1 u M K B
5 InM B9 KA B9 EE G 2R M T SRR K (i ] 1 F A SO SN B DT VR0 02 « S Uik
Ko P — b 77 125 e A7 ) 2 T 5 8 A L, S {3 FH AR A A k38 R it Biacore® R4

9
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[0069]  AICHTHIARE “RrmtEd &7 &fabik S5 IL-13-Ra 2 JrJE 2 W44, 3 Hulk
PLNT29 30nM Y K, ( R T ZF B A 3L 4R (SPR) 7E 25°CHiiE ) 454 1L-13-Ra 2 35,
[0070]  ARSCHTH “ 23 nl 8252 3L 7 & 48 0 F 3K - F 2540 5 ml 252 (1A HLELTE AL
Eh

[0071]  ARiE “#Ee” BAEMAIEEEE I dr 4N 1Cy, BURE B WL 15 Frid#ih]
TL-13-Ra 2 BHEAI I 2 50 % (A KR EN T BUR 1L-13-R a 2 SRS IR 2851 40
HIPEIRIE

[0072]  “EC,,” 456 Rt I8 I8 N 75 B AR H 4 A B KB A7 A~ 20 B () i A4
g - MBS B SR E .

[0073]  ASCHTHIFE “ABE" B “BITASE” SRR CIHERRITSE R0 E GERHM
FlE S EEMTR) ME. G8EZRDRNZAE T ERITm LB REEAN RN E,
BT EHMEE.

[0074] AR SCHTHHOCT 2R R B0 (1) A 05 PR (R AR i) B0 < o A S R e A s ot PR XS
P BELLE B Lk H DR R L YR B 15 Lk L D B 4 e HL R ), RS PR T AR
W T Y R B MR R

[0075]  AICHTHR TIHAERIALE “TF” &4 5FE —PUEBOLHUR 44 36 LA 7S 75 58T
I N R e (A O i1 s W el VA O o £ 3 N 7 2 G S e W LT
eIk (cognate) 744 45 AT T 55 “ HUARASAEAE T 58— AR B 45 & 52 n A i b
FEAK o B, iZAE DL P A — e 88— BURAE LR, 5 ik 5 R A 19 45 5 78 Al kel
HuBEAG o L2 Ul S8 — B T I 88 —hidh 5 HaR A 45 & (HSE B A Frid 58—
TR S HAH R R AL EE B o SR, 2485 BURASIE DAFH [F) 5 i BB AR B2 Rl G 0 M 41361 5 —
iS5 H FYRR AT BUECAR 245 & B, BTk BB RO I “ 28 X4 5 AN RO 5 .
AR AL E 58 e o S8 SRR AR o AN TR 554 B X B A BT LUK AR LA D ART (44
SEARFRAS G AR B SRR A B A ) s RAUEE AN 50 T R S g
BERIEOR, Zw o/ B X FPUAE S Bl 1T Ch it A H 777

[0076] ASCHTHARE“ZHER” B R 7T7 B/EEHE DNA 201 & RNA 0+ %R 5
1] DL LR BOBURE 1K), 1ELPIE 32 A2 XURE DA

[0077]  ZmbS AR WA T 2 4% H IR P A FE LR B R GRS 7 51, A AR 45 7 51 Fi 4L
fh gm b 7 F B a0 ShREPE £ Bk, BUE S B P PRI & 11 (pro—protein) 771 sHifhgmhs
FE B A R GRS 7 51, 9 0 P 2 FERBUAR GRS P B 57 i/ B 37 IAESRAS T I . RIE“Hn
BHUAR 2 25RO 2 % H 1R, AR R S 7 51 UL A FERS M gnid Al / B
AT AN 2% H IR« AR AR E s F 41 / KL RS 2 % H IR 771 n] 45
Sy IR B PR E AR 75 (2L GENEART AG, Regensburg, Germany) .

[0078]  “fi ML BLFE R NEL TR H T S\ 2 %5 B4 N0 BAE 1 42 52 3 594 5l 41
MECAN MR 77 o T E A EFE B —TE E MRS, BRI RAR  BAMEE B RATZE
A2 5 EIAREAYM (AR BRI DNA BAME ) B4 76 40 A
R EH ) 22 1% IR AE AR P 2 R 40

[0079]  ARVE“HAK” I AR, HAEAETE 34 i FP AR F L s IR BOSER I — B 2 A4
SR BT o B B S ELFEEAS BRT-955 25 1 344 BRE DNA B RNA FRIA B4 L T4 Rl R
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W A A | 5 [ B 455 745 ¢ 1) DNA B RNA 28 844 L 49,51 T- i 5 44 1) DNA B RNA %6
TR BAR Jo B B A i G0 A P 40

[0080]  ARiE“FREIEHFIN” &I FEREFXNZRTI . RIEEHPHIA L B 8)F,
WA R B SRS B FEOE R F . RIKIEH T Y SRR SR T Y AT R
[0081]  Zwhsh A & W44 1) 22 4% IR i AL 56 5 Su iR g s 7 51 m] S E i B R s i 2
ZABRT 5, AR AR CLAN R SR R BT IR 8 3 7 X o AL, RIS T 7 51 A2 Re b
B QL A% T A M B AR I B R BT R G AR ] AT A R TE 3 4 B i i A
— HEMEBE NG ENE FHR, 6 FARAE GRIAZ TR T, AR E, &4
TR A AL B 4T T Ehh . D03 1) EAZ 40 2R 045 CHO 40 i 2 L %% COS 2 il 5 . HeLa
I B BER AN R B AL B A B AR AR R . B ULIE I TE 402 CHO Zi R & .
[0082] ik

[0083] ANk BH () HriAd ] FH AR S50 o B e R AR 7, B A B A R VR AR R R R A
B A B AR 1 2 A B Al AR AR B A R (2 W60 Jayasena, S.D., Clin.
Chem. , 45:1628-50 (1999) 1 Fellouse, F. A. ZE A, J. MoI. Biol., 373 (4) :924-40 (2007)) «
[0084] R 1M 2 fik T AR BHIUAA R CDR.

[0085] F 1
[0086]
ik | LCDRI1 LCDR2 LCDR3
hu07 | TASLSVSSTYLH | STSNLAS HQYHRSPLT
SEQIDNO: 14 |SEQIDNO: 15 | SEQ IDNO: 16
hu08 | KASQDVGTAVA | SASYRST QHHYSAPWT
SEQ ID NO: 6 SEQIDNO: 7 |SEQIDNO: 8
[0087] %% 2
[0088]
Hifk | HCDR1 HCDR2 HCDR3
hu07 | TKYGVH VKWAGGSTDYNSALMS | DHRDAMDY
SEQ ID NO: 10 | SEQ ID NO: 11 SEQ ID NO: 12
hu08 | SRNGMS TVSSGGSYIYYADSVKG | QGTTALATRFFDV
SEQIDNO:2 |SEQIDNO: 3 SEQ ID NO: 4

[0089] A BH ) — skt 77 SO PUA B SRS & v B HAE
[0090] &) BREERAEX,AF -

loo91] i) EAFHEH SEQ 1D NO:6 A1 14 FIEFLERFF 5[ LCDRI

[0092] ii) HAIEH SEQ ID NO:7 Ml 15 M IEEL 7511 LCDR2 ;LA K
[0093] iii) HAMHE SEQ ID NO:8 Fl 16 I IR P HI LCDR3 s LA K
[0094] b) EFER[AZX, OE .

loo95] i) HA % H SEQ 1D NO:2 il 10 FIEIEER 551 Y HCDRI ;

11
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[0096] i) HAVEE SEQ ID NO:3 Fl 11 % M7 %1 ¥ HCDR2 ;s DA K

[0097]  iii) EAVEH SEQ ID NO:4 1 12 [ L 5 %1 (1) HCDR3.

[0098]  AKBHMIRIETEBH RS & A B S -

[0099] &) LCVR, 47 :SEQ ID NO:6 f#¥] LCDR1, SEQ ID NO:7 [ LCDR2, #1 SEQ ID NO:8 ff]
LCDR3 5 BA J%

[0100]  b)HCVR, A% :SEQ ID NO:2 f{) HCDR1, SEQ ID NO:3 f¥J HCDR2, Al SEQ ID NO:4 ]
HCDR3.

[o101]  ARKRIE) 7 — kb s iR &6 F B &

[0102] &) LCVR, 457 :SEQ ID NO:14 f#¥) LCDR1, SEQ ID NO:15 [fJ LCDR2, # SEQ ID NO:16
f] LCDR3 ; PL &

[0103]  b)HCVR, 5% :SEQ ID NO:10 f#¥) HCDR1, SEQ ID NO:11 [J HCDR2, # SEQ ID NO:12
f] HCDR3 o

[0104] AR BH AP0 I B8 v B 0 A4 7E A SO A R A hu08 ( NP4k Bt TL-13-Ra 21gG1 it
) LA hu07 CAJFARHT 11-13-Ra 2161 ik ) o 45 mAb hu08 Fil hu07 KR LR 71
f¥) SEQ ID NO 40~ 5% 3 i

[0o105] % 3

[0106]

mAb [LC |HC |LCVR [LCDR1 |LCDR2 [LCDR3 |HCVR [HCDR1 [HCDRZ |HCDR3

hu08 151 150 |5 6 7 8 1 2 3 4

hu07 (53 152 [41 14 15 16 48 10 11 12

[0107]  ARKHE— DL 77 R BB R4 & B K bS5 5058 2%
1% 8 ) R 45 — SR B IR A R 0 TL-13R a 2 /A7, ik 55— & B F %15 SEQ 1D
NO: 1 %71>90%.92%.94% .95% .96 % .97 % .98 % BY 99 % A0 A, FTiA 5 — S 8T 515 SEQ
ID NO:5 %1 90%.92% .94 % .95% .96 % .97 % .98 % 5 99 % AH[A] .

[0108]  AKHEIY—ANEHTREETEBHPES S B HEER A S 5058
HEEE RIS —E R TV TR R TL-13R a 2 F#A7, FriRd s —EEMRE 55 SEQ 1D
NO:48 % /1> 90 % .92 % .94 % .95 % .96 % .97 % .98 % B, 99 % A [F], ik 55 — A W r 5 5
SEQ ID NO:41 £/ 90%.92% .94 % .95% .96 % .97 % .98 % 5% 99 % AH [ .

[0109]  7E—EsCjii Ty B, PUiE B H IR S & B 456 TL-13R a 2, FF e
PR A F BRI S 5 — E R P SN S R VTR S S, i s —
HEMRFEF 5 SEQ ID NO:1 %7 90%.92% .94 % .95% .96 % 97 % .98 % B 99 % #H [, flr ik
BRI 5 SEQ ID N0:5 £/ 90%.92% .94 % .95% .96 % .97 % .98 % 5% 99 % AH[F] .
[o110]  7E—2esCii 77 P, PuiE B IR 4 & B R 45 6 TL-13R a 2, 3 Ay
PURLE G R B g I A5 5 — S BRI T A S IR R A PR S S, ik 5 —
R FF) 5 SEQ 1D NO:48 %71 90%.92% .94% .95 % .96 % .97 % .98 % B 99 % A/ A, Fir
R A EE )5 SEQ 1D NO:41 £/ 90%.92% .94 % .95 % .96 % .97 % . 98 % X 99 %
]

12
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(01111  REKWHFACRIEM BT 2012 4 11 H 6 HAR T 3 F #8552 ) (R 5 PO
(ATCC) » EA ATCC E 35 PTA-13304 FH A4 2 S5 4y 4 4 hu08-VLvL. 0 [ A3 IL-13 1t
R X M 2 H R, B ATCC & %5 PTA-13305 %A 2 Zmiddy 4 4 hu08-VHv1. 0
FIADT TL-13 AR ERE P AR X [ 22 E R X LR 2 AR U5 B bR AN T % FIFE 7 i
HEPRAFAT ISR 2640 (ARSI 2620 ) BIRFUE AT o IXHA IR B OR58 H 46 30 SE N 4L+
LRI NS G T2 o 2RI NG B AT L P BT 25 20 I FIE B ATCC #2843t , HOB 2[R T4
i (Pfizer, Inc.) 5 ATCC A4, %A LIHIR 2 tHAH 938 [ R B A AR 36 E 504
LRIHAER (BURRIFE ATE ) R 55 AT K A HANSZ BR i A AV A, B
PR3 B LRI A & AR 35U, S. C. 55 122 7 iz & TR RE N (345 37C.F.R. 28
1. 14 737, Fr 7 S B 8860G638) i IR1F 1% UE AT 15 1%

lo112]  ZWEli o SHURRIE &

[o113]  ZyWh o A, Sl adEn] Shuik BIEE s IR F . 510, 258059 7]
A (BIINFESURR e - 2 B BR B N A ) B AK AL S I R e ik, F
FHFR AL Z TR IR A #0 SR BUR FL B Ak A S SRR & & . /£ —LLSTiti T &=, B
MRS FEE A IEE p FFEHE S 1 281 271 26,1 £5.1 £4.1 &
3EL L E 2, fE ST R, p FFEEHZ 2 282 B8 T2 E 6.2 8 5.2 8482 &
3o FEHARMSLIE T E T, p K FHEE 1.2.3.4.5.6.7 5L 8. fE— S5 &, p K P
FEZ) 1 B4 8.4 1 B4 T4 1 246,491 224541 £4)4.24) 1 L) 3L 1 £
20 fE—UESZHETT A, p FIAVEE R L) 2 BY) 8. 40 2 BL 7.4 2 BY) 6.4) 2 Y 5.4
2 BL) AL 2 B 30 XN T HTRARLAER RS, 2 WL W Current Protocols
in Protein Science (John Wiley & Sons, Inc. ), Chapter 15(Chemical Modifications of

Proteins) .

fo114]  #$=3L

[0115]  Zy¥pili o mliEat ek S iRk s . & A 008 Sk ARG W m] Y1 E A A ] D) E) i £
ko AIYIBIZSEEERA KT 2 TU#E . E4nTEEL A mrT R m EA
it , 15 0 g A £ 1 B BN PN AR B RO S AR B Sk o AETR I PR SR T R, sk T DL
TRESL, Bl E R - INEARR (val-cit) RN AER - HZE B (phe-lys) £k, Bk
e CLl At — A28 - JNR — A - BRI (ve) B3k O — M R DR M
Jiéz —4— (N- E5RBE PG 2 ) FRCUbE —1- JRIRES (smec) o TifiHE —smec 4% -5 it B R It 0 i
FERA, Frid SR B iZFE 53R AL (thiols, —SH) e, mj HifFE -NHS g 54A 8% ( WT A
PR 2 BRI N R ) IR o 3 — Pk & S ok e Wik OB (me) » HAtE & LA
FEAEHFE pH B pH YU [P KM B4k, Bl an Rk . HoftodE & i el sk R = mit
Bk BERRT S5HUEIAN A5, DAEIAR L 75 76 M P B AF AN B2, 19 G0 me 2K 5555
[o116] AR BN IO Sk 2 B SR IR0 i LBt At — 418 — JNVER — %) — 2B R Uk s
(ve) FE Rl iz AL (me) o

[0117] MUl Fe 23k

[0118]  Z AIRIESEHEINAZAE T Juik EHERD CH2 B CH3 Z5 M)k I, B BEE 2 X I, B dAh
AT 1 e Bl B 1 T 48] - e S B BA R OR SR B AR R UL 1R, PRI P T s Re e 5 %
FRRFIZE A A7 A8 (S LR E GRS LR H G USSN 61/580169, it 51 F HAARSC)

13
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[0119] SR FEERAS 1 m 8 ok AR AT 0 0 AT R 7 VR AT I ELVF 22 X B 7 70 AR AT 4 R
N GG B R o 5, AR BR T, S IR AR | S A N m] e AT B SN T PCR
M ARSI Z AR R A JE It 5 fiE AR AT (S W Zol ler A1 Smith, 1982, Nucl.
Acids Res. 10:6487-6500 ;LA fz Kunkel, 1985, Proc. Natl. Acad. Sci USA 82:488) .

[0120]  fE—SUsLfili &, A K BRGS0 Pe 2 Jkm] AT & ik s L R 45 4 B, X
FERUAB IR S5 6 Fr BUE & el 1 Fe X, Hon] TR0 sk 28 (BRI B A2 B RAB M Fe
L AR E AL R ) AR Z 5

[0121]  FE—SESEjE 7 &, AR HNUE R « RBREE w2 K0T A T & Juik s b i 45
AR B IXFE A S A RS S A BHE S SUE R CL X ( HEFEER R ) s, H
A TS M E L IR B AR 2 5.

[0122]  AKRBHE) IL-13-Ra 2 uis ] OFEMUE R Fe 20K, Kk B RER O RIREE A2 Bt
PR E A B 347.392,398.422 f1 443 1 1.2 BUE 2 AR ( HPEE X K9 5
F905% Kabat 28 A\ (1991, NIH Publication 91-3242,National Technical Information
Service, Springfield, VA, LLJGHRRA “Kabat”) F#lE i EU 6%k ) 4% HARZ LR (BHR
SRFNAERAR / G AR ) AU

[0123]  NYERf#, Fe 2 KA SR BRAR, 1 e e s R AR L, i v S B0 R Bt 166 ik
IS R AR I, X T TeG Juih IR AR R, AR B TS0 (1) TeG 3t
A SR T B SRS IED 1.2.3.4 BUHE 2 A RN IR 7E—ANSEitirEd,
— B2 R AT P R R R AL, BTG o PR ] B T A B 6 & A b
1.2.3. 4 BUE Z At

[0124]  #F HABSZGE J5 &, A & I B9 i 1 Fe 2 IRAE % B Sk 5547 B 347,392,398,
422 F 443 A5 — B2 A BR, K fE E X 405 RS2 Kabat 8 AFEUE R EU 4850 (40
AR ) o

[0125]  fE—SLsSZiE Ty R, AR HMUGER Fe Z2IE&E /0 —X1% A ML &R R
X : (@) SEQ ID NO:33 MR T ;LA (b) SEQ ID NO:34 HJZR IR T

[0126]  7E—BUSEiE T R, AR IR E R Fe ZE05 — Dk B8 LU R RIEUR : (a) SEQ 1D
NO: 28 (2SR 771 ;LA (b) SEQ 1D NO:29 W% LR IT 5.

[0127] PiU&ERI Cx 2Rk

[0128]  ARHEHE TL-13-Ra 2 Hiidkn] LAFE OGS AR EEE 2 X (L0) s, K
6 H R R RIREUE A R HUAAR R R B AT B 111,183 B 188 B 1.2 B 3 MR IR (Hh4t
BEIEE X 9% S RS0 se Kabat 28 A (1991, NIH Publication 91-3242, National Technical
Information Service, Springfield, VA, PAJG#FR AN “Kabat”) F#i5E i) Kabat 9w 5 5341 ) #%
HAhE LR (BFERBRFAERIR / G E AR ) TR,

[0120] FE—REsZiE R, AR AMEOER LC ZEE — 2 MEH LR : ()
SEQ ID NO:30 [Z FBRF ) 5 (b) SEQ ID NO:31 S IEIE T %1 s LLAZ (¢) SEQ ID NO: 32 (&
BB T o

lo130]  FEHAhSZRETT R H, HT 2 HUER R (Bl 166 85 AN RREFITAS E 5,
AEELS Fe ZK) , ARHUKPUATTAE 2D —ANXuER Fe 26, IFnde B &2 /0 —
AN TR B R 5 2 B, AN TR 2 D AN SR R A A A, — ANE Fe 269, 55—
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ANMECL 269 . ARARLENTUE (HAEED—ouEr Fe Z k20— uE i
BEAEE X 2 1K) 76 [ L443C/kA111C(SEQ ID NO:28 #1 30) \1L443C/kK183C (SEQ 1D NO:28 Al
31) . Q347C/kA111C(SEQ ID NO:29 F130) LK Q347C/kK183C(SEQ ID NO:29 A1 31) .

[0131] MACZEH KR

[0132]  RiEZ DhReHUIAZ AW, B MAC 48 A SR e MPTA BT R4 &8 il e «
X I A 2 2D — O R IR A5 N 2 4y o ARG, TR BRI BT 545 5 B 4
£3,4 SEQ ID NO:52. SEQ ID NO:53. SEQ ID NO:54 B{ SEQ ID NO:55 ] K90 Fil H91, 3f H %5
YIEh o 35 1E K90, MAC H R Z Hi7E W02012/007896 il USSN 61/584, 675 thffiiR, HidE L 5]
A

[0133]  ZGW)3 o o KT AR AR W) 2 AR, BRI BLE IR N F E AR R R 7 1 5
R EFCARBLUR S S TR B Fr BE o 2980 7 AT DA HA S or SR 40 i () A8 i 25 PR R 254
E—ST7H, MR E T — R OHCAR EARTT (auristatin) FLEF . AR MERIRTH
7T A SCEL ] 13 F TR AL &4 0101 A1 3377,

[0134] 24 o SRR EE e i [X ) I N ) S B8 e /ML BT L X 344 Fe 89355 Fe %2
& (40 Fe y R A FeRn) W45 & BUHUA S HAH SR IG 25 6 B4R T30 AH IR, AHRL 2540350
5 HUAE Fe #0 BA ml s AR i 2 3 A/ Bl 5 0% R (v Dige ) MHE
TEFHRIRE . A fE R EERE nT AR X (VH) B EERT AR X (VL) MIZRA A b bk 5 1
IR 25 A 1 RS o

[0135]  MAC F ARz — AR B2 A (U RSk b i 25 2 52 [ 5 A AR
IREG) s AR B (R 2L A D RRE &t mT FH AR T PR 8 B E BRI PR B U E A8 o 7= Y
48T 2 R 43 RN P AR AR 6 S BN PE R YR T B DR, X OJC A . L, 7R e BT, 340
B PURZYE o B H A REA S ORI A BT AUR . FIhRe s
B PUA R & 25 o M E = A B, 3F HH IR S R4 1 E A, Ml Fe 814
fr TP E/Me . R, 72— 2B, o iris 84 B AR B 77 TH 7T LA R, ik
IAE i B AN F = BR HR 22 , 491 huOSLC 18 58 [X ¥ K90, SEQ 1D NO:52. SEQ ID NO:53. SEQ ID
NO:54 B SEQ 1D NO:55. A4b, RS A E K0 & 5 HHA 711, (HE & 2 HAth bk R it
A (FANEABRBA R RBLERM pl) o FEE G TURR 75L&, KB EA S A B4
SE S RIS 7] , 48] 0 7 37 168 300 1) AR Je s o4 R 0I5 0 40 3 0% R BE 2 R TRUR &  F
[0136] AKHEI S — A KB4 MEE « HE (SEQ 1D NO:55)D77 [ FE 4 548 o
K90 {7 X AMB G i A/ BURMNYE. FAh, AR HIRGE « B0 E 45 1 V/
ARG E 83 A/LICmZENE (PR 3IANAEEEHAEE « 28N Kn(1) :V45/183,
Km (1, 2) :A45/1.83 Al Km (3) A45/V83) o AHRH, A& IR LS SEQ 1D NO:53 [ MAC. 7E
—LETTI, AR HIRAL R Km (3) 28 MEHI MAC, Horp x fHE X% H SEQ ID NO:52,SEQ 1D
NO:54 F1 SEQ ID NO:55.,

[0137] AR — SR A B4 S A IL-13R a 2 [Fiik, K prdfiik B4 SEQ 1D
NO:52 Fronff LC H 2 X, frid LC 1H & X 7E47 B 80 A MiE iR iksE (K80), 3 HAE AL & 77
(1) TR 28 PR e A R A& B IR AR AR (DTTA) o

[0138] AR — B IRAE RIS S A IL-13Ra 2 fHiik, b iR Hiik B4 SEQ 1D
NO:53 Fron iy LCHE X, Horr 7 B 45 & VE A, {7 B 83 /& A B L, A1 8 77 3 H A G, 1.V,
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L RS\ TV Q PN M H AN W, 7E—L8T5T, A7 8 45 A& V, {78 83 & L. 7E SEQ ID NO:53 )
— T, AL TT 8 EH AVGL IV L RSV TV QUPONC MV H AT W, B%) SEQ 1D NO:53 FRff)fir
B 45 1 83 Mk AR M AT e 8, DAMEAERAL Km (1) « Km (1, 2) 1 Km(3) 28 MREE—
MBI =4

[0139] AR HHE—BIRMES SIS S A IL-13Ra 2 fdiik, KR iia B4 SEQ 1D
NO:54 Frnf) LCHESE X, b8 77 % H A G. I VL L R, ST Q. P N ML H AT W,

[0140] AR HE— DR RIS A IL-13R o 2 [(Fiik, Hhprid ik B4 SEQ 1D
NO:55 Frn i) LC 1HE X .

[0141]  JEIEVRIT

[0142]  JiE, EULHEAE AR TR AL T A AT 4% 00 40 B AL (1 g | 4 A2 B3CH A 2 9 BOR IE
AL I AR R B R - 29 S AT 1R T BRRTT -

[0143]  JR@IPEST IL-13-Ra 2 ADC m] F TYRYTHENE, HoA 1L-13-Ra 2 AHX T 1E% (440
el ) RIATOTRIA. WIEASCHTIA T, FRKIE TL-13-RA 2 [ E 19 Y6 JT IR Af
T B 7 B IG T A2 M A 2UE AT IL-13-R a 2ADC RSZH. £FE—SLsLiE &,
A 5 40 S EF 28 A BB TL-13-Ra 2 e KRB T R 45 & A BEs AT A2 —
SE TR P SR T =, AR AR ADC 2 (1) 456 3RIE [L-13-Ra 2 f@4ie, UL (i) &
I B A M A A T OB, A A | 3R IA TL-13-R a 2 {58 40 i (9385, 8RR RIA
IL-13-RA 2 fRIFE 40 i .

[0144]  fEHAMSEHETT R B, 1 IL-13-Ra 2 ADC 5 HAth a7 7L i ), B85 HAh 1G9 7 771
GG .. fE—YesTii =, 3 1L-13-Ra 2 ADC 54LI7 2540, AFEhriE 187 b7 254 4L
A it FH » B JE A

[0145]  fE—2LsLjfi 77 S rh, Hoh G I7 70 mT LR AR VR T IRF 8 i AR HE IR 97 6il55), Bl
VENRRIGTT e 8 i R B 77 R — 30 57 Juss AT 77 REAFRG I dusE bk,
HAFEF Indt CD52 ik (k& 54 ) Pt CD20 Hidk (il anpl)Z & 54 ) AL CD40
Pk (140 SGN40) AkyT 5 &, HAT RG] fin CHOP ( IR I e  B) 75 2« K B A H Bl A 5 1)
Fa ) sCVP (IR RG KB AL AT SR 1AL ) sRCVP (RI2Z 5 Hidg +CVP) sRCHOP ()2 & Fidrt
+CHOP) ;RICE ( F| % & i dt + PR M e B R 0 28 ARGV ) sRDHAP (R 2 BT + Hb 28
KA B AR B AL ) sRESHAP ( R 22 & Bibn + AKFETEE . BRIk Je 8 B i B 1, i =X
) s PR s KBFACHI. G A MR A SR T, AECR T 1A BLIGR R A E R
KELCH SR IFA ) & BERGBE 2 A0597 B e a8 M Ara—C (BT ) A EIRIT 5
4, RS AT R I DO S BRI 2 B V8T TR B R B &5 & L IRFETHE VBT IR IIRL KB AR
B E AL B S I8IT /a4l 50) 5 DA S 1 g 0o 7)o, 55 497 il A 4 K o

[o146] 7 — L& ST 77 R P, YR TR ORE B9 J7 VAR M) 7 E A AR A A E B
[L-13-Ra 2 ADC FFELATHUT , VAR AT LAt yR YT 7R AE— 28t 77 &, $it [L-13-Ra 2
ADC 5HusE ) (Bl antbyrin ) A/ BUseT 3L RIS Tt o A8 —LESEht 7 225, T BRI
JTTEEH AR L A2 BB 2 5 2220 1 /B S5 /N 12 /NBf T R JE L AN H LA A
(Bln%ik 34 H) i .

[0147] AR EIR ADC ] DL F T it B 25 A G- 20 ( HEE 1) DAy i T 26 49 4 it FH A
) PR 252 ml 432 52 B R RE R BROWR TR 751 1 2K, 48] 0 9 v oA 2 T v A ) 7 T 1) R v 71
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S50 e B )L AR 2545, Remington’ s Pharmaceutical Sciences,Mack Publishing
Co.,Baston Pa., 18™ ed., 1995 $2t m 4 T. 2 OMEEE, H AP It i 1 i

[0148]  IXLLZGH2H A WAl i I AR AN O R0 B SEIE SE VR T 1 — M B R A = T =it A
PLiz it 1& 12 B AN EWIE 1), A SCHR AR AR T AR e A A & ik i UL IR
P BT RH Y TA) 93 5 R iR VR it FH R B B T 32 3 (AR 8 (g AR L, [R) 2B ¥R 97 P2
(CHISRA ) BT AZEAIHEE SR B P 5

[0149] AU FHVEHE A A & BT U640, HAd ADC LA FER1S B R 7 B HHEE I
RIT R B HTAREENMETRRSAZER, HE G il A & s ET
[ & B A i RO B I R = A2 R B8 076 [

[0150] 1z

(01511 AR MBUEEdUE J BOR AT B TAR S BUE A I A0 P B hIL-13-Ra 2.
fE—ANSEHE T 20, A K TR hIL-13-R a 2 Huik H T 4 52 41 4380k B 41 23/ 40 i 7R 1)
hIL-13-Ra 2 /Ko fE—PMUEKHETT =, Frid AU pom AN . £ MEIER T7 iR SE
7T, TR H S e I B R A AR — DMLk T AR 7T S, AR A R
Je BB VIR, SR Ja AT R R I ) S AR BBt Ak A BAE G D 5E v 08 20 2L B0 21 23 T 1)
hIL-13-Ra 2 7K. ARBHITH LR L REE E o MK T7ER 8852 hIL-13-Ra 2
S At P T, 48] G A R T KT, B R E A7

[0152] 3R 7732 -T2 W O AN BOst AU e he 1 52 3035 I e, Herp vk i 2 plll &
() h1L-13-Ra 2 /K5 1EH S5 52 & Bbr e bu it . Bk 75 v n] F T e o 2 72 3804
hIL-13-Ra 2, H AR e 2 0 AR BB - 298 E 67T RN R AT . ARk, fif
Je e s 45 Wi B e TR L O S L S R o R RN R BRI, B hTL-13-Ra 2 i3
B HAbE, DA Hod hIL-13-Ra 2 TR IA M 6 1 HARERE .

[0153]  AK A —ANSLE 77 RAETRIT FRIX IL-13-R a 2 KPERE K77V, BTk 775 4
SEAEYIRE M) hIL-13-Ra 2 7K, HAS LT B IR SR1FRk B BELEA 8 AE 1) 32 & 1
FE it 5 58 A R BH B AR £ G2 00 5 Al i ek A s 8 8 P A o B hIL-13-Ra 2 1)
MR KT 4% hIL-13-Ra 2 MAMR [ K5 IR 5% 525138 BUn #EKCE U s DL
Iei] Ik 32 2 it FH A R B R 34k — 2986

[0154] AR B3 — DRI R A AR bR LR A 45 & 1 B, HE— P hrid
THEARBGSW N H o FEPLESEETT 28, Ik Fric & 80 PEbR T SOG4 6 B | R AZ ) B
EREET

[0155] iR ULSWI 7T, Hrp B SRt i B R AT 456 v Bt F T B ALl A B ik (1) 32
RE, I & B AR 1A 2 R A 54

[o1s6] A&

(01571 AR B R &, 4 a0 & #k 4l MR B MRS AL A iR B R A Y %
FUAEE AN AL U B . U Rl B HEAEAR b AR P BRI A4 {8 FH At M 55 PR M V2
YLEH. L, WSS A SRS R SN X = REEEAEYT LU URE T
TE AR T :Er] 2 1 R 70 W0 & i Hop e SR E T S A SRR E S r
U B AT Bk 7775 B 75 IO A4 0 o4, 49 T 52 K R R ok 2R IR K B VA VR, A8 7] A8 5 it T
AT 5 A EE R G A & A S MR, LA S B e S i FH 2 A TR .

17



ON 104936621 A W B B 15/41

[0158]  Z Hif BRJA SR SEHEH] o 51 AT A I A AR A SR IE R 51 A 384K I AR 3C, 2 ]
B PIETR
[0150] AR WK 22 i B s Bt — 2D Fk , SR, 2 224 FRAGR 1) 5, AR AN R T I s

Jt o
[0160]  FH-T-PAAT A5 WY ()5 7 I (14 Jim 8 s e 1A HE o Bl 1k B 4R A0, BB T UME R
75 BRI A A W HVE T o

[o161]  sLjfsl 1

[0162]  BRHA TL-13Ra 2 34K mu07 A1 mu08 F 7= A FIPEA

[0163] £ /v BR H FH A IL-13Ra 2 Ht J5 Ml % 9% br #E 77 % il % $t hIL-13Ra 2 $1
&, (Zhang, C.,Antibody Methods and Protocols,Methods in Molecular
Biology, vol. 901, DOI 10. 1007/978-1-61779-931-0 7, © Springer Science+Business
Media, LLC 2012) o PIFHERFUAR mu07 F1 mu08 L% 52 454 A3TH 4, —Fh B 204 &, H:
TEA MR I IR RIS FKP ) TL-13R a 2,

[0164]  ADC R HUiR Ry —ANE BARME & 5 2R G R PUE Rk, 765 A375 4 37°C
FEE 1 /NS, XHUE mu07 F mu08 HEAT VAN H A& I 773l P Ak 38 %6 F1 31%

[o165]  SEJEf 2

[o166]  FRHT IL-13Ra 2 Fifk mu07 A1 mu08 f) A AF[X

[o1671 il SMARTer® cDNA &A% % (Clontech Laboratories Inc.of Mountain
View, Calif.) FiF# mu07 1 mu08 3¢ TL—13R a 2 Fyfk 55 A% 5 v A8 [X, B f5 48 PCR 738,
I ARE R AR A A cDNA, 313 5 SMARTer® 11A ZEZH IR 7 F15E K51 AN B 52
XEF T (N« BREEA/INR 1861 % ) PAA PCR SuperMix High Fidelity (Invit
rogen, Carlsbad, CA. ) , 28 PCR 43§ cDNA. SEHEFFLFERAZ[X PCR P~V 7% N\ pCRA-TOPO
#H Ak (Invitrogen, Carlsbad, CA) , FHfEZIRITE .

[0168]  muO7 Hl muO8 HHE R AZ X 1 2 H: 18 /7 71 43 7 201 SEQ 1D NO: 25 ()28 S PRyX F M1 SEQ
ID NO:23 BRI R FRIE TR o mu07 Fl mu08 4558 n] A% [X [ 2 SE 12 /7 71 4373 2 SEQ 1D NO: 26
F1SEQ ID NO:24 BT

[0169]  sLjifsl 3

[0170]  HERAPUAE ch0T I ch08 45 &5 HERILS A8 775

[0171] ARSI O AN 77 V5 M @R A Bk 07 1 08 (ch07 AT ch08) , H B A R E AR
A XTH 5 N 1661 EEEfEEXAA « BEEEX . N T PHl ch07 A ch08 K45 &3
PEANER SV, fF A B 20 h1L-13-Ra 2 F1 hIL-13Ra 1 (IL-13 40 PR 5244 ) 3b47 brvfE B
ELISA 774, @i B E ARG (HRP) %G 11U E4HT A 1gGKappa fr il &5 5. B 1 45
LA RR A PUAE e 4 A h1L-13Ra 2, HAZS h1L-13Ra 1. ch07 Hl ch08 ¥
ED50 43 5& 0. 15nM 1 0. 076nM.

[01721 247 ¥ ch07 Hl ch08 ik (145 & 3h 112%, 7 Biacore™ T100 B 1200 %5 & -1 fi]
Biacore® A Fab #3875 & (GE Healthcare) #E{T SPR( RIS TAASLIR ) L6, 18

i Biacore™ T100 YEAEFAEMRAS 2.0, L 1:1 Langmuir 45 S48 Hr BT 508 .
[0173] K, K1 KD ;n T3 5. pHT7. 4 [5F, ch07 F1 ch08 55 hIL-13-R a 2 45426 M 11394
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pM Y5 BBl 3, 43 531 Ay 648pM A1 964pM. ch07 M hIL-13-Ra 2 FHIfEES L ch08 184 2 f%. pH6. 0
i, ch07 Fil ch08 5 hIL-13-R a 2 {455 S5 I IBAEAR nM JERI A .« ch07 AT ch08 (1) 253
AR AL, pH6. 0 B Lk pH7. 4 B (1) KD B @4 T8 1 45 Gl %,

[0174] 5 A PUE ch0T F1 ch08 HIBh F15 4

[0175]

Ka (1/Ms) Kd(1/s) KD (M)
chO7-pH 7.4 3. 61E+05 2. 34E-04 6. 48E-10
chO07-pH 6.0 6. 43E+04 3. 37TE-04 5. 24E-9
chO8—pH 7.4 4. 32E+05 4. 16E-04 9. 64E-10
ch08-pH 6.0 7. 12E+04 3. 81E-04 5. 36E-9

[0176]  SLjEfs 4

[0177]  F04& ch07 F ch08 f45 & F AT

[0178]  BHATFE 4 ELISA AR chO7 1 ch08 & 15 KA AR () 45 & R A7 o £ 55 ELTSA 5858
ZHI,chO7 Fl ch08 M A ¥ & Ak . JEIT EL3EARE BLISA #f5E A FE ALK ch07 (biotin—ch07)
A1 ch08 (biotin—ch08) f#) EC50. *f T 3% 4+ ELISA, ¥4 £ T PBS 7 [ 50ul 2 u g/mlL #E
HhIL-13-Ra 2 F 4 CiE W WA 96 FLIR bo 28 5 2 B bR ME BELISA 77 & B P 935 367
PR 3% RFIMBER ch07 Fl ch08 (2x LK) 435l 518 %€ &K biotin—ch07 ( &l 24) BL
biotin—ch08 ( [ 2B) J&A, FFEINBITAR, iR E 1 /. 83T 1:5000 (1) HRP 4% 4 K55
FORMERE 1 /PN AEMENRIR GRS G E. SR 0E 2 iR, Ripiciik s
ch07 5 biotin—ch07 74454 h1L-13-Ra 2, MR FRICHI ch08 R Bon s didi % (& 20) .
M FER B RHUEH T 5 biotin—ch08 a4, FRAGMAHLIAIS R (E 2B) o IX AL LA
ch07 A1 ch08 HA AFF) IL-13R a 2 &5 KA,

(01791 & AHPAFI AL AT R Fodd, BR T P2 /MR TeGl, MAB614 (R&D Systems) FHER b7 [
/NG TgG1, ab27414 (Abcam) #E4T 554 ELISA. & 2A F1IE 2B &R, BARNAL A A S
biotin—ch07 Bf biotin—ch08 3% F+45 4 IL-13R a 2, R EHHi4& ch07 Fl ch08 H A S5 M
HEA RIS AR A7 .

[0180]  iZZE A4 BiaCore SEEGHHE o {37 AR IRAL 5 I NEKE 29 100RURTL-13-R a 2 [ 58 /£
CM5 &5 H o ch07 (100nM A1 200nM) Al ch08 (100nM A1 200nM) LA 10ul/min FIIRIEEZ 150s 56
JE I hIL-13-R a 2 SEESIEE A ROEE ST . 24 100nM ch07 VEHF A 2§ hIL-13R a 2
I, 353 50RU. 24 ch07 WA 200nM I, RU AFEIE AN, B h1L-13-Ra 2 [ ch07 45
AL ST, 43S N 100nM ch08 B, 30 100RU. ZBHMESS 5155 £ W HLAS = 5%
G, 25 B BRIEHUE ch07 A1 ch08 B ANFRIL R (& 20) .

fo181]  sEjifafsl 5

[0182]  chO7 Fll ch08 FHAIAF 5%

[0183] A T 3 ch07 F1 ch08 BE75 F Al IL-13 HILhEE, #4759 ELISA. #i Flag Hiiefu
T 96 FLIR EIF 4 C B ARG L IEFRME ELISA 75 BB HTE TR 3 5 RYIFRE
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(/N BB A 4 L BEPE ST B TL-13R a 2 FIBH M X HE h1L-21R 516 & S EM =1k
IL-13R a 2-Fc (4x ED50) FIEE &1 IL-13 (4x ED50) 7ZE =& NIEHE 1 /M. 100ul EE54
WINE ELISA MR, JEAE SRS 1 /M, 38T 1:5000 ) HRP 28 A IEER B AR L 1 /NS
M biotin-1L-13-Ra 2 M4 A&, 457K 3 in. Juik 07 A1 08 ( RAHR & TER ) BIA
5 IL-13 54 IL-13-Ra 2 5G40 00, MR IL-13Ra 2 54Y) 34k IL-13R a 2 354, XK
uik 07 108 ( FRANK AT ) 2k AR A,

[0184]  sLjiEfsl 6

[0185] mu08 Ak

lo186] i Ff] DP—54 1 DPK9 /£ A A SZARHEZL X 0 50 [ BR U4k mu08 (Seq 1D NO:23 F1 24)
BAT AN . 8 A B R R AR K CDR R A il 46 AVRAL 08 Hidk (hu08) o f#H Kabat 75
ZEE R mu08 HUAAT CDR.

[0187]  JEIE#% mu08 ] CDR B AE A DP-54 HEZLX [, ¥ & hu08 B HEn[AF X (VH it
A 1.0) . JEITEHELE DP-54 [T B A40T. GA2D. GA4R F N83S Ab i [F] & S AS il 44 B AS 1. 1.
v1.0 I vio 1N S higGl fHE X B pSMED2 B4k . gmhs A4k hu08 =5 R] A7 [X 1)
BERITH) & v, 0 i SEQ ID NO:17 1 v1. 1 () SEQ ID NO:20. Zhd hu08 B 45 A] 4% [X 4
FEEFHSE v1.0 19 SEQ ID NO:1 1 v1. 1 f{) SEQ ID NO:19,

[0188]  JHITHFR muO8 [¥] CDR B R HE 2 A DPKO HEZL[X I, #4 % hu08 FEBER[AF X (VK il
A 1.0) . EIHEHELLX DPKO (K47 B K391, S60D. T72S. T73F H1 T741 [l 5 5748 i 44 fig A~
1. 1o v1.0 Al vl. 1 BJFBEN A hlgKappa 1HE X K pSMENS %4k . 4 hu08 FEERAF [X
FIRZE BT F 2 v1. 0 B SEQ 1D NO:18 Fl v1. 1 f¥ SEQ ID NO:22. Z%h5 hu08 4254 1] 48 [X 1]
FHRFREAE v1. 0 1 SEQ ID NO:5 1 v1. 1 Y SEQ ID NO:21.

[0189]  sLjiafsl 7

[0190]  A¥E1k hu08 ERAE

(01911 i i 45 fE B 8 ELISA ¥F 5 5 B 41 h1L-13-Ra 2 45 & A9 A J5 4L hu08. 41
hIL-13-Ra 2 f04 T 96 LIk . RPIFBEMSMA 10 A L 1 EFEMREEHSG KRG
FAR B AL LA, 4140 hu08 v1. OHC/1. OLC. hu08 v1.0HC/v1. ILC. hu08 v1. 1HC/v1. OLC
A1 hu08 v1. IHC/v1. ILC N AR ZE TIFE 1-2 /0. 8 HRP A FIIL=ETA
Ig Kappa fnill&s & . Z5RWTR 6 P, HRITA R AL TUR A G R s 5 HA
hIL-13-Ra 2, 3 H ED50 5 ch08 241l

[0192]  BEATHRHE FACS (ZOGBURAIN L ) A DI duis SR 1L-13R a 2 ()45
AE . HE 1% 4155 F B E A 0. 001 % B B ALBARIUKIA 1K PBS 75 ¥E A375 i, &7
B PUAA huo8 v1. 0 AT hu08 v1. 1 %0 huo8vl. OHC/1. OLC. hu08 v1.0HC/v1. 1LC, hu08
v1. 1HC/v1. OLC 1 hu08 v1. 1HC/v1. ILC T 4°C Y% & 4 30 43-4f, S% J5 F W HE Bt . B e hric
L2 TG Yettn, 7655 4% 2 B FRER PBS F [ 52 , 778 FACScan® (BD Biosciences)
EarHr s BdlE S MEHZAER LG BOFRI T 4 P& 5 AR ImHUE R4 55 chos
KL (K 6).

[0193] AT ELISA LLiFAf hu08 1.0 FThu08 vl. 1 &75 5 ch08 #4454 IL-13-Ra 2,
% PBS ) 50ul 2ng/ml B hIL-13-Ra 2 T 4 Cit BB/ 96 FLHR . SR )5 % R AR

HE ELISA 77 BB IFIF U . 3 15 R FHFBE ch08.hu08 1.0 Al hu08 v1. 1 LK A%} HE
20
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ch07 (2x ZRIZ) SAMHRALHK ch08 (2x ECy,) A . 50 1 1 HLf&M biotin—ch08 FIIEEH)
NN VARIAEZIR TIFE | /N 8T HRP 884 R REFB SR M Z A LS A1 biotin—cho8
o SGRWER 6 Fron. BT 4 M AL HUE R A AR T RGP ch08, 54423 4L ch08
e, W hu08 1.0 AThu08 vi. 1 £ 5 ch08 Hl [ (45 &R 3T B A 5 ml v A4 i 2 1
IL-13-Ra 2 MLHISER 7.

[0194] %6
[0195]
EC50 (nM) EC50 (nM) | IC50 (nM)

PLik 20 hIL-13Ra2 | A375 402 | Biotin-ch08
chO8Hc+Le | 0.152 5.637 1.979
hu08 v1.0/1.0 | 0.175 4.098 2.120
hu08 v1.0/1.1 | 0.143 6.522 2.144
hu08 v1.1/1.0 | 0.163 4,152 2.562
hu08 v1.1/1.1 | 0.198 5.157 3.164

[0196]  hu08 v1.O0HC/v1.OLC #1 hu08 v1. 1HC/v1. ILC &4 P A4tk E H . Fifhhiiky
7E HEK293F B F A i Rk o A NI AE, 5 ch08 = &40 L, 08 [ AL Fi 4 =
ERET 56 (£,

[0197] % 7

[0198]

RN RIEAKF (ug/ml)

ch08 15

huO8v1.0/1.0 [89.6

huO8vl. 1/1. 1 [72.3

[0199] 2 19 IR 11 465 A B Y AR R 15 8 1 B 1 4 A S ) B A G R R 2 ) 477 LA
MG B YBR[ 45 P 0 A0 v 4 e 222 4 A0 [ i e R A I i e S PR/ A
Mo I ZERFIREE AL (DSC) Kl ch08 A1 hu08 (v 1.0 Al vl 1) fyFkFa e M. {3 bk
TTHAE MicroCal VP-DSC $ 8 1HEAT DSC 5ILHG WA F AJEHL UK HIBAET 22 . PIFl AR
eFik hu08 v1.0/1. 0 F1hu08 vi. 1/1. 1 ¥ EIREERA ARAS ch08 %R Tm2 (Fab) (£ 8)
XL cu08 MNP IR RFRE T .

[0200] %8

[0201]
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CH2 Fab CH3
PR Tml (‘C) Tm2 ('C) Tm3 (C)
ch08 73.41+0.47 70.44+0.04 84.35+0.09
hu08v1.0/1.0 73.48+0.19 80.29+0.02 85.48+0.14
hu08vl1.1/1.1 71.12+0.13 80.23+0.02

[0202] 7 Biacore™ T100 a0 [FriR BT hu08 FiAE R4S &5 /154, S RT3 9.
[0203] %9
[0204]
ETINEN s pH ka (1/Ms) on kd(1/s)off KD (nM)
hu08 v1.0 hIL-13Ra 2 |7.4 9. 75F+04 2. 46E-04 2. 52E-09
hu08 v1.0 hIL-13Ra 2 6.0 5. 29E+04 2. 34E-04 4/42E-09
[0205] S 8
[0206] mu07 AJE4L
[0207] 3B v % BRPUAR mu07 AJFAL I S AR RIS 5 S 1 6 A Bk i mu08 11 25 WS AH ]

IR mu07 (1) CDR ELEFEAE B A DP-54 HEZRIX |, # % A YRk hu07 EEER]AF X (VH fie A
1.0) o JHEITFEHEZL DP-54 AR B B B RABH|Z A 1. 1-1. 5. Frfa AR kg A&
A hlgGl 1HE X ] pSMED2 #A44

[0208]

IR mu07 [¥) CDR EL4ZAZFE 2 A DPKO HEZR X |-, #3 hu07 A2 n] 42X (VK Al AR

1.0) o G AEHEZR DP-54 (A FIAL B R R RAL T RRAS 1. 1-1. 7 (R 10) o AT A58
FEAN A hlg Kappa {H5E X[ pSMENS #0448, 4ihd hu07 AIAZ X SR 7 5[ SEQ 1D 5

ik 10 Frail,
[0209] & 10
[0210]
hu07 VH hu07 VK
VH 72 fk aa | AR 5% VL %k aa | [AE5AE
SEQ SEQ
D 1D
hu07 VHv1.0 | 9 hu07 VK v1.0 | 13
W07 VH LD |37 | T28S, F29L, A49G, F67L, N76S | hu07 VK v1.1 | 42 | K418, A42S, D708
hu07 VHv12 | 38 | R7IK hu07 VK v1.2 | 43 | L47TW
hu07 VH VL3 | 39 | T28S, F298, R71K hu07 VK v1.3 | 44 | F71Y
hu07 VHvi4 | 40 | T28S, F298, hu07 VK vl.4 | 45 | L4TW,F71Y
hu07 VH VLS | 41 | T288, E298, A49G, R71K hud7 VK v1.5 | 46 | K418, A42S, D708, L47W
hu07 VK v1.6 | 47 | K418, A42S, D708, F71Y
hu07 VK v1.7 | 48 | K418, A42S, D70S, L47W, F71Y
fo211]  sEjEHl 9
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[02121  AJEAL hu07 IR 4F

[0213] T VFAN S AR AR hu0 BI45 6/ e R, A 19 B huO7 2 4E F0 % 1 20 & 78
COS-1M6 41 g kAT I i #5 Jb . (045 6 PP EEBERT 3 Phfe e kA ERE, AJfk v1.0-1.5 &
BE, R ORRERAYRAL v 0-1. 1 BREE. BEYYE 2 RIGERAMFRT F25E (ON) FRAH I A4 2
BT 2R, A7 ELISA T 5 B 1L-13-Ra 2 [ E B4 4, it 2 T 40 [ ELTSA ( f&
FI A375 410 ) BHATANMRRITNZAALE A, UL SEMFEAL ch0T )54 ELISA,

[0214]  JETRE M BAIEEE, B ERE v 5 BT — D 7. EREvl. 5 5ilkE.
NIEAL v 0 A vl | BEERCA . 3R 11 845 T hu07 JUiRMIE G PE e S ERe Fn 4 e 57k
5 AR HE Ke BUAH hu07v1. 5 BI85 k& PUARAHALLK ED50 AT IC50, i HFE vl. 5 55
BE V1.0 vl | ECWE, £E A375 4R b 135 s PEA A B R .

[0215] % 11
[0216]
IC50 @M) | ED50 (mM) | ED50  (aM) | IC50 (nM) % | 1C50 (nM)
#4 ELISA | ELISA ¢ELISA A375 | 4  ELISA | Saporin ] &
PR rhIL-13Ra2 A A375 41 g A375 4
ch07 2.21 0.217 0.85 17.27 0.08
hu07vl.5/ke | 3.03 0.183 0.87 7.67 ND
hu07v1.5/v1.0 | 62.00 0.754 1.17 12.27 0.19
hu07v1.5/v1.1 | 46.62 1.214 1.29 19.00 0.20

[0217]  hu07 B4k v1. 5 I TREMAL. 78 COS—1M6 40 FhE4T 10 Fh hu07 EEEFEEEH
ARIBER B e, EEE v1. 5 SRS R AJRALIRAS vi. 0-1. 7 BoXd. Y3k M A T a5
PLE LT ELISA #5584 h1l-13a 2(rh1L-13 a 2) (4545 A, it & 4 ELISA #4152
SAEMEA ch07 5 4E . BRRIESE vi. 5 AUREE vI. 7 A& RML. M4k EA
WHIE X4 R (K 12)

[0218] K 12
[0219]
ED50 (nM) rhIL-13R a 2 1C50 (nM) %4+ ELISA “FiR
ch07 0. 39 2.21
huO7Hv1. 5/kv1. 7 0. 39 7.7

[0220]  SLjiEfs) 10

[0221]  ch07.hu07. ch08 Fl hu08 [ &2z X s P

[0222]  JEit RT-PCR MBRHE (cyno) =& ALAIE 4 E3 4 B B TL-13-R a 2 ( g 40 &5 44 1
(ECD)) FHEBSRELERIE (TM) o BRME TL-13-Ra 2 FIZIEEREF W SEQ 1D NO: 27 Fin. AFI
FRE TL-13R a 2 Z A AH R T 94% .

[0223]  #5 Flag brZEAE C A iRl & R 1L-13Ra 2 ECD/TM Z5 #4348 52 N\ pSMED2 3
AR, FEA cyno-IL-13-Ra 2 [ BURLAT pSMED2 Ak (A s e 0t iR ) B ) 5 e
HEK293 B iF 4l . 72 /INef e R 40 i F 2547 FACS 3. I 4 Fhbidd, 4% ch07.ch08,
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hu08v1.0/1.0 Fl huO8vl. 1/1. 1. H#ELLE AAMC AL EHT AN R 1gG A 75 4 fg 2R 1
cyno—IL-13-Ra 2 FHI%EE . B Bon ch07.ch08.hu08v1. 0/1. 0 Fil huO8vl. 1/1. 1 fEWE 5
HHUR M cyno-1L-13-Ra 2 g5 & I BEA ML 582 77 (ED50) (£ 13) .

[0224] K 13

[0225]
ETIREN ED50 (nM)
ch07 1. 494
ch08 1.814

huO8v1.0/1.0 |[1.961

huO8vl. 1/1.1 2. 141

[0226] i i E $% ELISA ¥F £ hu07 Al huo8 5 /) § IL-13-Ra 2 B 45 & A Fl /) B
[L-13-Ra 2 G K RIM R TEZ) N 64% . A mIL-13-Ra 2 BE hIL-13-Ra 2 (/ENBHTE
STHE ) ABE T 96 FLIR o Akt S ch07 FT ch08 22 R BRI IR AN T Hi 5 A0 1 AR
IS HRP AL EBUA 1g6Fe Bt 3R 4 & 1Ptk mIL-13-Ra 2 £546mT il
5%, M-S FHPEXN R hIL-13-Ra 2 B25-5 5151, R hu07 A1 hu08 A5 R mIL-13Ra 2 &8 X
RN o

[0227]  sZjfs 11

[0228] H#RiL ILI3R-a 2 (I ALIR RIS

[0220] 1K TL13R— a 2 o J5L 4 i 28 R0 [ P 0t HE 4 B LA BEL 200, 000 24 Jf 114 2 5 A
T 96 FLARFLMRIFARFFAEOK b0 HEAE 3% 4 1ML 185 11 BSA 1AL [QR IR #h 22 iy (DPBS)
A 1 2% /S BR R SR BE B4R mu07 B mu08 SN2 AR , LR 10 1 g/mLe SRR FARFE VK
FEE LN, BEETEYE 2 K. ¥ PECRELLEN ) SEMILEDUVINR 166 Fe Zdulvmz 4L
F. 4CHFFHE 30 2805, 4k 7E FACScan™ (BD Biosciences) _Eilid FACS 4 #7157 St ok
A

[0230] 3% 14 FEHRE R Y mu07 F mu08 il 5 Kk B A FEBIR LRI AFA IL-13R-a 2
FIVELIIL RS & -

[0231] £ 14

[0232]
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PN HNTES THRN R IL-13-Ra2 Kik
mu07 | muO8

PC3MM2 (R 51 iR) 84000 | 72000 | 3+
U8TMG PRI i) 61000 | 62000 | 3+
A375 GERE) 53000 | 46000 | 3+
H460 (i, M=CEA=PIPE) | 28000 | 22000 | 2+
Hs766T (JEfR) 13000 | 14000 | 2+
A498 (') 13000 | 5000 |1+
SW626 (DN i) 9000 | 8000 |1+
H460 (Jlifi) 800 (300 |0

[0233]  SEHEf] 12

[0234] 4L

[0235] UM ALAEFERIA TL-13-R a 2 ({40 g 3% 5% ADC 41 i 35 M 1 O SR AIE o 87 FH mu07
HT mu08 FiAA DL A7 BH 1 5 HE N BB S B UK (ab27414) 7 4 PR & (PC3MM2.A375.Hs766T
T HA60R) FAGINHTAAE S TL-13-Ra 2 555 A1k, $idk (10 wg/ml) S5 AFRAMAEIK
FE 1 /N, @I AR R NIR, B RS A MBUE. T 37 C & 4172 TR . 41
JROAE SR [ 52 15 R AT 4 /NI, ASFEIRE SR AL 2 Lh ik 16 Fron. B3R 3 mu07 Al
mu08 % T AL ANZRIE TL-13-Ra 2 R4,

[0236] K 15
[0237]
ALY
15 43 4 N
—4
A375 | Hs766T | PC3IMM?2 | H460R | A375 | Hs766T | PC3MM?2 | H460R
mu07 63.1 |69.6 88.6 74.4 38.1 | 69.0 50.3 38.4
mu08 68.0 | 64.1 81.9 55.9 61.8 | 763 41.6 47 4
ab27414 | 49.3 | 60.8 60.2 57.5 68.2 | 73.6 497 49.2

[0238]  SEjfafs 13

[0239] {LAH 0101 F1 3377 KA &

[0240]  R¥ESEE LA HIE 13/670, 612 A 77 1%LH] &AL &40 0101 A1 3377, Jil it 51 A
HAARL,

(02411 41L& 0101 BSELS (R l&] #54)

lo242]  2- B JE 79 & Bt -N-[ (3R, 4S,55)-3- 4 # -1-{(29)-2-[ (IR, 2R) -1- F %K
HE-2- FJE -3 B -3- {[(18) -2~ ZRHE —1-(1, 3~ MEME —2-y1) 206 ] Rk ) T D upn
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fe —1-y1}-5- Bk —1- A0 —4-y1]-N- BJE —L- s Wil (#54) (R4
[0243]

HATU, EtsN,
m‘"ﬁﬁﬁ’;:&/\ﬁ(m 9\{[\{[’“\/‘;} CHCly, DMF Fmguﬁu\)l\a&
Hog A 1 o o 6 0 = AL o0
O Lo
) :@

74%

L #53 4

i
N

B g
s\@

[0244] 3% 1. N-[(9H- Zj -9-v1 Eﬁ%&%) PR 1-2- BTN ENE -N-[ (3R, 4S, 55) -3- F
A -1-1(29) —2-[ (IR, 2R) —1— HF 4 4 —2- H 0 -3 5K -3—{[ (1S) —2- R 2 —1-(1, 3— W&
e —2—y1) Lo ] AR ] ML S 1yl -5 AR -1 A AR R S —4-y1]-N-
B -L- BREAM G (#53) BG M. MRAE— R P D, M Z& H ke (20mL, 0. IM) AN, N- —
22 S @5’5 f (3mL) = ) #32(2. 05g, 2. 83mmol, leq. ) % #19 (2. 5g, 3. 4mmol, 1. 2eq. ) |
HATU (1. 29g, 3. 38mmol, 1. 2eq. ) A =27 (1. 57mL, 11. 3mmol, deq. ) & K il Y 3 8 19 F4
Bl T RERZ T (B 0% 22 55 % A T Bk TR ) 2i4k, 7 AR [ 44 #53 (2. 42g, 74% )
LCMS :m/z 965. 7[M+H'],987. 6 [M+Na'], f& B W [A] = 1.04 4 #h sHPLC( 77 & A) :m/z
965. 4 [M+H], R BEIF 1] = 11. 344 438 (4l )% >97% ) ;'H NMR (400MHz, DMSO-d,) , 15 & A
JekE SRR A, S EE S - 6 7.86-7.91(m, 21), [7.77(d, J = 3.3Hz) M 7.79(d, ] =
3. 2Hz) , M4 1H],7.67-7. 74 (m, 2H), [7.63(d, J = 3. 2Hz) 1 7.65(d, ] = 3. 2Hz), %4 1H],
7.38-7. 44 (m, 2H) , 7. 30~7. 36 (m, 2H) , 7. 11-7. 30 (m, 5H) , [5.39(ddd, ] = 11.4, 8.4, 4. 1Hz)
1 5.52(ddd, J = 11.7,8.8,4. 2Hz) , S 1H], [4.49(dd, J = 8.6, 7. 6Hz) Fl 4.59(dd, ] =
8.6,6.8Hz), it 1H],3. 13,3. 17,3. 18 1 3. 24 (4s, % 6H) , 2. 90 A1 3. 00 (2br s, M 3H), 1. 31
F11.36(2br s, 5 6H), [1.05(d, ] = 6. 7Hz) 1 1.09(d, J = 6. THz), 4 3H],

[0245] DR 2.2 FF LN & BE -N-[ (3R, 4S, 5S) —3— F 4 —1-{(2S)-2-[ (IR, 2R) -1- HH
SR -2 R -3 -3 {[(1S) —2- R AR -1-(1, 3- ﬂ%ﬂ% —2-y1) £ ] A AL ] g
KT —1-y1} —5- L —1- AR —4-y1]-N- & -L- SiElthe (#54) ARk

[0246]  HRHE— AR A, FIH AT & e (10mL, 0. 07M) H (¥ #53 (701mg, 0. 726mmol)
A BRI HE M R, Wi R ENT (BB 0% 2 55 % 7 T BEfe PO BER ) aitk. A
TR B e A Rk B 5 I AE R TR 4 DL AR 1 £ [ 44 #54 (406mg, 75 % )« LCMS :m/z
743. 6 [M+H'], A BEIF ) = 0. 70 43 4f sHPLC( 7 A) :m/z 743. 4[M+H'], {# B W] = 6. 903
Grh, (4R >97% ) 'H NMR (400MHz, DMSO-d,) , fi 7€ 9 e % S M AR VR & 1), FR 115 5 -
8 [8.64(br d, J=8.5Hz) F18.86(br d, J =8.7Hz), 4 1H], [8.04(br d, J = 9. 3Hz)
F18.08(br d, J=09.3Hz), s 1H], [7.77(d, J=3 3Hz) F17.80(d, J = 3.2Hz), 4 1H],
[7.63(d, J = 3.3Hz) #17.66(d, J = 3.2Hz), A 1H],7. 13-7. 31 (m, 5H), [5.39(ddd, J =
11,8.5,4Hz) 1 5.53(ddd, ] = 12,9, 4Hz), A& 1H], [4.49(dd, J] = 9, 8Hz) I 4. 60 (dd,
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J =9,7Hz), & 1H],3.16,3.20,3.21 1 3.25(4s, J& 6H),2.93 F1 3.02(2br s, & 3H),
1.21(s,3H), 1. 13 1 1. 13 (2s, 4 3H), [1.05(d, J = 6. THz) F1 1. 10(d, ] = 6. THz) , & 3H],
0. 73-0. 80 (m, 3H) »

[0247] AL&W) 3377 HSEE6 (ORI #115)

[0248] N, 2- “FHIEEPIEEE -N-{ (1S, 2R) —4-{(2S) —2-[ (IR, 2R) -3— {[ (1S) -1- #dL —2- K
OHE ] HAR ) -1 A 2 L -3 %ﬂtﬁ\iﬁ]ﬂttﬂ%km 1-yl}—2- &L -1-[(1S) -1- H
R AE ]-4- AT AR} -N- R L AR B L - =R AR (#115) A%

[0249]

s HATU, Hunig's base
w o O 4 o EihH
Fm’N\:«)LT on o Frriog” \i’ﬁ\hl :
A ooV A AP ol
i N

o ,‘L\{Q 2% 7%
l o AP
dimer acid#s ol
#113 b""
wer
o 1 N9 N, 2-dimethylalaning
HQM\,}LN # HATU, Hunig's base, CHaCla
i 2. LIOH, THF, water HN wau%
e O, © &
Ve 5 4%

#1114 g‘

[0250] A% 1. N-{(2R, 3R) -3-[ (2S) -1-{ (3R, 4S, 5S) -4—[ {N-[ (9H- Zj —9— ylEﬁﬂﬁ)%
B ]-L-GE B ) (L) &k ] -3- AR 5 RPN ) ekt —2-y1]-3- AL —2-
FEBE L -L- RN AL EE (#113) BIER. EAFM AT 75mL & e 1) — KR
#5(12. 1g,23. OmM) A1 #67 (11. 5g, 23. OmM) FIBEFEVE A0 48N HATU (10. 8g, 27. 6mM) , BJJ:
7500 Hunig’s Bl (12. 1mL, 69. OmM) o 7EZ IR FHFERRL 15 /NIF . e R4 N IMEFR, F
LR BRI IN HCL JETE 2 IR SR 5 S AKIG BEA WUZ I R ER AN 15, ik yE I
B, inaid R EN (BB 0% %2 70 %6 T BEkeh ITARR ) itk 7= 4 1 o]
1A #113(12. 3g,62% ) o LC-MS(HZE Q) m/z 855. 3[M+H'],877. 2[M+Na'], (R4 6] = 2. 32
A% SHPLC (TR R) /2 855. 5 IM+H'] AR B A] = 9. 596 73 %h (4hfF >97% ) .

(02511 3 3% 2. N-{(2R, 3R)-3— B % Jt -3-[(2S)-1-{ (3R, 4S, 55)-3- F % K —5- H
4= R (L 0 BE ) 28 ] Pl b meng e —2-y1]-2— FAE ML | -1 R PR 2 FP
(#114) FIE A MRIE— R A, M #113 (12g, 14mmol, leq. ), & 42 (60mL, 0. 24M) F01
T (40mL, 390mM) A At/ R E AR #114 (5. 9g, 67 % ), Z Ja B R EMT (BRFE -
0% % 25% M T &P FRE ) 2ifk. LC-MS(TE Q) m/z 633. 0[M+H'], {f EE I} A =
1. 19 3%, HPLC( FE A) :/z 633. 5[M+H'], LREIRS[H = 7. 142 73%F (4% >98% ),

[0252] B 3% 3. N, 2- — 3k & Bk N-{ (1S, 2R) -4-{ (2S) —2-[ (1R, 2R) -3—{ [ (1S) -1
- Fe ik —2- ﬁa%]ﬁ%} 1- AL -2 AR B3-S AT 0L T b e —1-y 1} —2- 44
B -1-[(S)-1- B FEH I 1-4- FAR T L ) -N- B -L- S B % - =/ LR Eh (#115)
A e AT 10mL & GeA i N-[ (OH- 25 —9-y1 F&UHEE ) Biedd 1-N, 2- R g Bt
(167mg, 0. 493mM) . #114 (260mg, 0. 411mM) F1 HATU (188mg, 0. 493mM) [ 3 $ 18 & 4 & 7 fn

27



ON 104936621 A W B B 95/41 7

Hunig’s & (0. 14mL, 0. 82mM) o £E 2 i N HEHE AL 1 /NS R 20 238f o ONRZD o (AR A4 R
FRYS N THE (9mL) , FF AHZ S FER S0 TP 3 IS T 3mL K FIE AL (49. 2mg, 2. 06mM) .
TEZE I DR B 4 /NI RN Z IR GE, 4k 8T TR S R 7 ROHH CL8 2 (BB :5% &
45% T ZJE K, BAHH 0. 02% TFA) 24k (A (il 44 #115(218mg, 64% ) o LC-MS( 5
£ Q) :m/z T18. 7T[M+H],740. 6 [M+Na'], {R &} 6] = 1. 21 /3%, HPLC( 7% A,45°C ) m/z
718. A[M+H'], fREE I [E] = 6. 903 434%F

[0253]  sLjiEfs] 14

[0254]  $T IL-13-Ra 2 ADC [ %%

[0255] AR EHEY ADC nlfif HH A 54 &4 & 10 I BAL s 33k 4, IS AR B 5t
AR R BT B3 s — Sk i 2% o AE—T7 I, Bk B BT f, HEA 5ATUA R T
Bl andiAk FAFAE R SRz A I B H 25 2 . Pk ERA R A AR EA R T35
BRI R, PUERSERZ RN R)E 58k BRsE i B B N I TR A Bk i L
g, A IR i 5 B AR AR T 5 kel e i i £ B L A

[0256] Bk HA AL, HEA 55k o0 EAER SRR AR RN SRR 5T
5T bR oE i A AR A S RSk B A R 967 e Ak B A )2 i 2 A R (E
ANBE T P LRI e B s o RSk SR A L R R 2R R 1 Be S hudg B2k L JE A I B IR -5
FURRI LA S . 23k B F B0 2 5 B RS AS PR T e 5 20 A4 2 R
B 2 % TS T A 7 IS I o

(02571  FHTASL, “me—" 45 :

[0258]
© 0O
4?;:§i‘“”f\“*’gx‘““jsgff
O

[0259] A TAIL, “ve-" 45

[0260]
O
Q
z $ Y 1 3 Y
N\/\/\)'LN N\_)LN
o H o £ H

NH
O)\NHz
l0261] T = (2- FRZIE) TR (TCEP) HR43id i PR Bl Jooks ik i 2 It E IRk At 5
SHEE ) RISV e 45 P2 i) Sk — A BB R & 5T TL-13-R a 2ADC. 45 5 b, 3 1 45 10
A7 F 100mM HEPES (4-(2- 2 2.3 ) —1- WRMHE ZHEFR 22 ) (pH 7. 0) Y 2. 2 BE/RIT &/ =
(2- R ) W12 (TCEP) A ImM — 245 =& L8R (DTPA) , T 37°C4: 2h #4338 )& hu08,
ST 1] 5 S VR 5 TR s T B8 P Sk — A U0 e, 43k — A AU 3 /mAb IR LG 7.0 By ok
B i OB AL — AR - JNVER — X — E R AL - B AT -0101 [ve-0101, 2 WL EA
T 1), B 7.0 HREEE % OB — BB ARYT -3377 [mc-3377, ZWLLAF 1, JF7E 16% v/v -
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L 2L (OMA) AEZEI T 25°C SYAMIAE the 76 Lh 5 U, A0 N~ ELHENGT T I 9 T2
Bt (37T ve—-0101 Fl me—3377 N 3 252 &) DL N 85 L nie, SR 5 s B 15 4050, BE
JENIN 6 fiFit B L-Cys PAHBRAT R R ALk — A 203k BLR AP 7E R R $h 22 i
K (PBS) (pH 7.4) T 4°CiEMIITA, IFilit SEC(AKTA explorer, Superdex 200 10/30
GL column) Zift.. ADC @i R ~FHEBRZHT (SEC) RAFALSE, Hi/KIER il (HIC) FIVEAH
W - B BUE (LCEST MS) HHET 251 - ik bR (k) » @i UV ot e A
[0262]  mc—3377 (JHIT PR AR KA 5Pk X 84 )

[0263]
d fL{Q

OH

[0264]  vc-0101 (it & RAR I S Hiik X &4 )
[0265]

[0266]  SEJtf 15

[0267] KA 5 PED 2

[0268]  FKiK TL-13-Ra 2 Ht Ji 00 40 i 2 R0 B M0k RE 4 i 32 5 38 Ik 2 () Bt TL-13-Ra 2
ADC 555, 4 K, W B P Fe g 77, @i @A RN THE 1C, EFF B ng Ab/
ml 2. PLde ik A N ve-0101 Hl me-3377,

[0269]  AVEALHT IL-13Ra 2 Hifk hu08 5& 16 Pt i) & fidek - HRAMBE S . ik
M AE YRR I E L R S 13/670, 612 Fic s 77 15 2%, s it 5 A NAR S, b
E ) A RN SIS AL 22 A R B 5 WIER 16 BT s o

[0270] K 16

[0271]
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ADC 3k - B

XFRLFY ADC $23k — AR #

hu08-ve-0101

IL13R a 2-AB08-v1010-hG1-(C) mcValCitPABC-#54

hu08-mc-3377

TL13R a 2-AB08-v1010-hG1-(C) mc—#115

hu08-mc-0131

TL13R a 2-AB08-v1010-hG1-(C) mc-0#118

hu08-Malpeg—6121

TL13R a 2-AB08-v1010-hG1-(C) MalPeg6C2-#117

hu08-Malpeg—0131

TL13R a 2-AB08-v1010-hG1-(C) Mal (H20) Peg6C2-0%118

hu08-me—6121

TL13R a 2-AB08-v1010-hG1-(C) mc—#117

hu08-ve—3906

TL13R a 2-AB08-v1010-hG1-(C) mcValCitPABC-#226

hu08-ve-6780

TL13R a 2-AB08-v1010-hG1-(C) mcValCitPABC-#112

hu08-mc—-8261

TL13R a 2-AB08-v1010-hG1-(C) _mc—#69

hu08-mc—3906

TL13R a 2-AB08-v1010-hG1-(C) mc-#226

hu08-MalPeg-8261

TL13R a 2-AB08-v1010-hG1-(C) MalPegbC2-#69

hulgG8. 8-ve-0101

hulgG8. 84-mcValCitPABC-#54

hulgG8. 8-mc—-3377

hulgG8. 84-mc—#115

[0272]  534b, sEHEt] 21 P HARAE bk 77 S 1 4 SRAZ A ) hu08 (huO8MAC) o fb &)
0101 SRy & I A5 1
[0273]

I;E \H/\/O\/\O/\)Lj;(HJL /©/\ )L Xer\)\jQY

NH

HN—)’S

HNT YO

[0274]  JFF HILEMRIEASCHrAE RS hu08MAC 4% & LAJE A huOSMAC-0101.

[0275]  HEIESES 6 BhAS R B B Al VT (auristatin) 45 20 3R A KL IL-13-Ra 2
HiAE hu08v1. 0/1. 0 A & &t % M3k (9 TL-13-Ra 2 BH 1 41 g & (PC3MM2 i1 A375), H A
A 1.1 & 4.9ng Ab/mL B 7. 3-32. TpM () 1C5 (K 17) 53 4F, huOSMAC-0101 45 R %t *f
P Rl U Y TL-13-Ra 2 B PR 40 i 22 (PC3MM2 AT A375) , H: EL 45 7. 9ng Ab/mL f] 1Cye JF
A ADC X TL-13-Ra 2 I 14 40 M & HA60 ¥ TEiE M, 3F HA S TL-13-Ra 2 454 /XS #E ADC
h1gG8. 8-vc—0101 Fl1 h1gG8. 8-mc—3377 ST 2 ik [ 40 s B ¥ o v 7k
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[0276] K 17
[0277]
ICsp (ng Ab/mL)
ADC DAR
PC3MM2 | A375 H460
hu08-ve-0101 3.2 2.5 3.8 >400000
hu08-m¢-3377 43 1.2 2.2 >400000
hu08-me-0131 32 1.3 2.1 >400000
hu08-MalPeg-6121 | 3.3 3.5 34 >400000
hu08-MalPeg-0131 | 2.9 2.9 49 >400000
hu08-me-6121 3.3 1.1 2.4 >400000
hu08-me-3906 3 1.5 2.9 >400000
hu08 vc-6780 4 1.2 2.2 >400000
huOSMAC-0101 1.9 4.9 7.9 >400000

hlgG8.8-ve-0101 3.7 >400000. | >400000 | >400000
hlgG8:8-mc-3377 | 4.3 >400000. | >400000 | >400000

[0278]  sLjiafsl 16
[0279]  J¢ N e E AR A
[0280] A PC3MM2 BY A375 it &g 40 A fz Ny E St mE e R b B (B )« A 0.2 2
0. 8g M MR (/B (n = 8 2 10 R/NER / AbERZH ) 4% H8 q4dx4 HH & ot A A8 2 £ K
(A ) CEA L - AU ve—0101, ve—6780. ve—3906. me—8261, mc—0131, me—6121.
mc—3377. MalPeg—8261. MalPeg-0131. MalPeg—6121 #l1 MalPeg—3906 fJ hu08v1. 0/1. 0ADC,
PLA 5 ve—0101 B me-3377 &4 AR Ghuig (h1gG8. 8), FIE N 2 BL 3mg Hiik /kg. HT
PUiR & E65E ADC A& . F /DR — R E MR, RS mm’= 0. 5x (R 58 /% °) x (i
JEKRE) 1HE
[0281] 3K 18 A B AR N &L 0 45 s H AR I ADC (1) — R BB vs 1t 78 Re i A
X 4 hu08-ve—0101>hu08-ve-6780 = hu08-me—0131>hu08-me—6121>hu08-mc—3906>hu0
8-MalPeg-0131>hu08-MalPeg—6121>hu08-MalPeg—3906>hu08-mc—-8261 .
[0282] & 19 T & HE £ " 3mg/kg 1) ADC hu08—vc-0101 Al hu08-mc—-3377 BEA A PEAK
PC3VM2 FF el A4 o 55 TRR RS Jifeg (— 284 >2500mm’) 7855 15 K& 1k T/ X HE 21
FHEL, 28 76 K, hu08-ve—0101 Fl hu07-mec—3377 545 8 R A5 REE 8 R i) 3 Rahy
To AT S g 5 A T REZH 2540, 3mg/kg h1gG8. 8-ve—0101 F11 10mg/kg h1gG8. 4-me—3377
IANAH I ADC %o REZH PR 2H P 0 DR RT3 UAE S 16 ORISR 19 Rk, X eesh LIRS
hu08-ve—-0101 AT hu07-me—3377 )2 V0IT 807 (— MG E ) & IL-13-Ra 2 N F
i
[0283] % 18

31



ON 104936621 A W B B 99/41 7

[0284]
PCIMM2 BRI A, /AR (mm’® +/- SEM)
ADC 7l (my/le)Qddxd
BelK | AR WEAS | HI6K | H£20K | HBIOK | Bo2K | B2KR
LS 0 63827 | 1149482 | 1707%133 | GT GT GT GT GT
1u08-Malpeg=3906 | 2 642436 | 1036460 | 117651 | GT 6T GT 6T GT
hu08-mic-8261 2 64251 | 1088+121 | 14294158 | GT GT GT GT GT
hu08-me-0131 2 637544 | 1004473 | 778483 GT 6T GT 6T GT
hub8-Malpeg=6121 | 2 638436 | 947485 1000126 | 693£129 | 780:198 | GT GT GT
hud8-Malpeg-0131 | 2 64939 | 108554 | 1040488 | GT GT GT GT GT
hu08-ve-0101 2 646536 | §99+54 557449 243428 | 201220 | 113417 | 207549 | 5394151
hu08-ve-6780 2 641508 | 850+100 | 652454 279455 | 217+45 | 230=133 | GT GT
hu08-me-6121 2 636+37 | 909463 §21:493 41483 | 4144104 | 6T 6T GT
1hu08-mc-3906 2 637426 | 875148 806270 6112150 | GT GT GT GT
hu08-Malpeg-8261 | 2 645234 | 991471 1220£115 | GT GT GT GT GT
[0285]  GT =R KJMEs R~f 21k 40
[0286] % 19
[0287]
HE PCIMM2 TSR, R (R (mm /- SEM)
ADC (mg/ke) | B-LK | H2R | BWK | FIOKR | HF4K | ESIK | HFXK | HEUXR
Qddx4
340 573 1441 1975
oy 0 % & & # GT GT GT GT
16 47 176 272
398 459 295 544
h1gG8.84-me-3377 10 ® i+ % i GT GT GT GT
27 63 21 258
337 383 41 6 78 346 616 902
hul8-me-3377 3 + + & # + g S 9
21 36 12 0 36 147 243 364
339 433 38 6 116 230
hu08-v¢-0101 3 + + £z ES + =2 GT GT
18 45 14 6 110 230
333 449 686
hlgG8.8-ve-0101 3 + + + GT GT GT GT GT
23 15 134

[0288]  GT =[R2 b4

[0289] & 20a T () £ ¥ 2 B hu08—vc-0101 F1 hu08-mc—3377 F ADC 7£ 3mg/kg M £E fd
FI A375 40 J 1 55 — M A S M R R A Y oA . B X B ZH R h1gG8. 8-ve-0101 &5
h1gG8. 8-mc—3377 fJAHH I ADC % REZE PR K i RO T 4 il AE 55 19,2227 K% 1k A 3mg/
kg [ hu08-ve-0101 AT hu08-me—3377 Kb ik il BT A7 2470 1) Jid e v 18 42 (1L 2. 35 B 47T AL
%o H hu08-mc—3377 AbIREE 19-22 KM FTA s ¥R ML RN W E R e . /L — ik
R R AHAESE 71 KA 10 REM i 5 REA T E IR . F hu08-ve-0101 b4
Rl 100 K, 7E58 19-100 KA 8 RENVIEA I E IR . X245 FAUESL hu08-ve-0101
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F hu08-me—3377 X TL—13-R a 2 [FH M Jirb 8 i 1 70 Fofr e i 2k
[0290] K 20a
[0291]
ADC brilk= A3T5 FRBHE IR (mm’E SEM)
(mg/kg) LR 2R ;IR E19X E 40K FIR FEol K IR
Q4dx4

oS 0 340 573 1441 1975
& 4 & + GT GT GT GT
16 47 176 272

hIgG8:8-me-3377 3 328 459 293 544
+ + + * GT GT GT GT
27 63 121 2358

Hu08-m¢-3377 3 337 385 41 O 78 346 616 902
+ + + =3 = +: sk s
21 36 14 0 36 147 243 364

Hu08-vc-0101 3 336 407 43 T 122 256 0 4]
£ & 4+ + +: + s =+
19 42 15 15 7 122 a O

hIgG8:8-ve-0101 3 333 449 686 1145
+ S ES + GT GT GT GT
23 15 135 212

[0292]  GT =[RI KR R~ 20k 4]
[0293] 3 20b 1 20c & {4 F B ADC hu08-ve-0101 Fl hu08-me3377 7F = 4% 2 — ¥
5 F HEY-C2 U 5358 41 e R 44 P9 S P RS AR AR 2R rp g R 48 A o BELZE TR 2 ADC o) BE 2 1
h1gG8. 8—vc0101 (3mg/kg fl 10mg/kg) I h1gG8. 8—mc—3377 (10mg/kg) A A s )] ~f &1k, b
NN GTo BA 1.3 F1 10mg/ke 77 & 7K 71 hu08—vc—0101 Fl hu08-mc—3377 4b PR {75 &4 it
PENZ . HH 3mg/kg hu08-ve—0101 #4FEF 9 R 5 R A 10mg/kg hu08—ve—0101
AER) 9 RENIH 7 RAFTE R ALE W (5 103 K ) o FHMHE, A 3mg/kg hu08-ve—3377
ARFRE 9 RENYH1H 5 RATH 10mg/kg hu08-ve-3377 ZLFEI) 9 R 9 RAFTE 26t

FEEHR (5103 K)o,

[0294] 3% 20b
[0295]
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HEY-C2 FAisH, MRAH (mm SEM)
brilk o
ADC 1({mp B8 3% |® B |% %0 |® 4|8 SL|® 60 |E 2|E 9% 95| HE 103
SN EEEEIE: % % % % % % % % %
Q4d
211 575 919 2311
e 0 £ & i+ + GT GT GT GT GT GT GT GT
16 21 53 156
211 324 337 510 665
1 = # e & = GT GT GT 6T GT GT GT
17 23 25 128 203
hABOS 211 319 250 207 239 336 602
me 33 |3 & & i 4 4 £ £ 6T GT GT GT GT
77 17 38 37 41 64 131 258
211 303 181 114 106 84 69 53 42 41 121 308
16 + =+ 4 s == £ 4 + + + + +
16 28 17 10 7 i6 14 4 11 12 59 166
hlgG 212 375 557 650
8.8
10 % & = 4 GT GT GT GT GT GT GT ar
me 33
77 18 46 53 183
[0206] K 20c
[0297]
Fig | HEY-C2 M1, PHERH (um £ SEM)
ADC mp |8 1|58 3% 12|18 3|% 30|% 40|% 51|% 60|58 2|% 19|% 95| % 103
k) X K P X K FiN X K X x K x
Qad
211 335 331 479 697
1 + + % + & GT GT GT GT GT GT GT
i6 27 43 96 177
LABOS 210 324 258 200 292 354
ve 010 |3 £ £ + + s + GT GT GT GT GT GT
1 18 19 36 56 90 239
211 333 295 204 142 9% 66 83 208 324
10 £ £ & e & e + 4 & = GT GT
15 16 29 26 15 14 13 35 129 219
212 384 567 963
3
£ £ ER + GT GT GT GT GT GT T GT
hieG
$8 22 35 95 204
ve_010 211 354 | 349 198 151 165 413 955
I
1o E E- & £ + 4+ + = GT GT GT GT
20 k¥l 48 38 31 33 128 287

[0298]  GT =R KJiyeg )] ~F&x 1k 2i
[0299]  SEJEfs 17
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[0300]  “PEZAPRR AL AT mURF R TR A

(03011 AT 42k — A MBS BRI e R PEZR A, AU R Fh 25 99) 07 3051 i e HL
A U R 45 A B 25 5h 7154 19 ADC WU B, X B8 W TAE R &G T, —Fhi%
B7 B R PSR G T R AR R UA E R L 7 9 R B AL s B NIV R R R . < T &
Y08 HEFEE B XM R E B X R ) — g LR A B (2 W3R E L H H115 61/580, 169)
FEAE hu08v1. 0/1. 0 HUAE ) & G AL TR A B4k 1 M 2 R AL AU A & R R AR 1
#F pSMED-hu08v 1. 0 Fl pSEMN3-hu08v1. 0 jl it 2 A5 B E & PCR &, LT 2R H
hu08v1. 0/1. 0 BB R AR TR AT RLF) SEQ 1D 5 (58 21) .

[0302] X 21
[0303]
——
, i AR
X AL j.)f'\
Bk e SEQ ID NO:
1443 28
- 3C
Q347C 29
FALSEARAR kA111C 30
LC kK183C 31
kK 188C 32
e L443C/K392C | 33
‘ L443C/V422C | 34
LA43C/KATLLC | 28/30
NG
L443C/kK183C | 28/31
HC/LC

Q347C/KkA111C | 29/30
Q347C/kK183C | 29/31

[0304]  sZjiEf 18

[0305] [t 2 PR R ARAAK IV RAE

[0306] 7 F 1 293 £k 52 (Invitrogen, calsdad, CA) 7 fBE 46 YL ) HEK293 &%
Yl B R B CHO 41 35 F2 MR 2 Mk P T4 hu08v 1. 0/1. 0 Kt &R A AA » 7EARHESL AT
T & E A (ProA) JE T MRS IR A P o B Buig . B AIEC A 30, 000MWCO I Mi11ipore
B s ERAE R AT & ARG . RGBT HI pH 7. 2 | PBS-CMF ~F4 it R~
FEAE (Superdex200) . 3 HITC % 30, 000MWCO i1 Millipore BE % 8 X UEAH K 7 4T & 5
ARG, Fr i Im T 0. 22um SEHPE A HEATIENE . ok HBRNRIEMEIE R~ T 3R 22, k8 CHO 41
M Fa AR BIE R T8 230 B4R hu08vl. 0/1. 0 Jr H Pt &R fi7 4 M0 7E ProA 3k 5 B
BRI L= EMA T, SEC J5 415 99%, FAE 2-3 3 VR ARG JE e e « 1 BURIESE S
hu08v1. 0/1. 0 AHEL, - htZ e R A AR B LRI SR PEA A AL M RE

[0307] & 22

[0308]

PR LR Areeg (mg/l)  |4ifF (ProA filigk ) |4 (SEC) |F/T 2-3 %%
huO8v1.0/1. 0 26.5 97% ND faE
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hu08v1. 0/1. 0-L443C 56. 0 94% 99% FasE
hu08v1. 0/1. 0-Q347C 30. 0 97% 99% FasE
hu08v1. 0/1. 0-A111C 52. 8 96. 4% 99% FasE
hu08v1. 0/1. 0-K183C 44. 4 97.0% 99% FasE
hu08v1. 0/1. 0-K188C 27.9 96. 2% 99% FasE
hu08v1. 0/1. 0-K392C/L443C  [28.0 85.0% 99% FasE
hu08v1. 0/1. 0-V422C/L443C  [40.5 99. 7% ND FasE
hu08v1.0/1. 0-Q347C/A111C  [31.4 96. 6% 99% FasE
hu08v1.0/1. 0-L443C/A111C  [43.7 ND 99% FaE
hu0O8v1.0/1. 0-Q347C/K183C  [29.0 97.2% 99% FasE
hu0O8v1. 0/1. 0-L443C/K183C  [57.0 ND 99% faE
[0309] £ 23

[0310]

Pk 2R Zprea (ng/L) |4 (ProA #i3k) |4l (SEC)  [F/T 2-3%
hu08v1. 0/1. 0-Q347C 26. 74 94. 0% 99. 0% FasE
hu08v1. 0/1. 0-K392C/L443C  [38. 33 89. 0% 99. 0% FasE
hu08v1. 0/1. 0 91.0 95% 99. 0% o

[0311]  huO8vl.0/1. 0 PP PR R AR 454 VERE

[0312] BT FRAE ELISA AI354 ELISA iR B I A R R AR 5 h1L-13-Ra 2 R4 & PERE.
SRR, A R R IR R AR B AT 5B AR hu08v1. 0/1. 0 AHEAR ED50 (£ 23) o i%
SIS B H A F AL ch08 1524 ELTSA FUIESE . 3 24 WESE, AT A (021 b 28R 58 A8 4 14 2
A 584 hu08 AL 1C50, WL & 55/ /7 584 huo8 MH[E . ch07 FfER PR HE
[0313] % 24

[0314]

ED50 (nM) 1C50 (nM)

hu08 0.11 2.01

hu08/1.443C 0.10 2.25
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hu08/L443C/K392C  |0. 09 2. 10
hu08/L443C/V422C  |0. 09 2. 17
hu08/L443C/kAL11C |0, 12 9. 32
hu08/L443C/kK183C  |0. 11 2. 45
hu08/Q347C 0. 10 2.07
hu08/Q347C/KAT11C  |0. 10 2. 44
hu08/Q347C/kK183C  |0. 13 2. 41
hu08/kA111C 0. 22 4.07
hu08/kK183C 0. 11 2. 47
hu08/kK188C 0. 18 2.73
hu08,/kD185A 0. 108 2. 364
ch07 0. 10 2. 11
[0315]  hu08v1.0/1. 0 ezl g R ALK I e e T
[0316] ffif MicroCal HERC A sh AL RS K] Capillary-DSC 524: (Northampton, MA) , i

TEME Zn R E L (DSC) X IL-13-R a 2 - b & B8 28 A 4K B 31 1 #48 sg TR kAT
AT ATHFRETT 2o ILFAE MY S 40 2 (A TR & %, FE/E Origin7. 0 3
(OriginLab, Northampton, MA) Fff 5 3 N FGEEIEMNFIAE -2 RS AL (non-2 states
model fit to 3 thermal transitions) HATZHr. FFAERESAIS 2 4 3 PBS S5
W AR IVEL, FI T E S E AR RMET RS R 25 PSR TR 2 B
AR TEARTUEN 3 P AR R AR PUA A 58 R hu08vl. 0/1. 0 ALK Tm,

[0317] % 25
[0318]
DSC (£ ENE
hu08v1.0/1.0 J o B 50 1k (ErHm RN
Tm1 ('C) CH2 | Tm2 (‘C)Fab | Tm3 (C) CH3
L443C 72.8540.17 80.3040.02
P oA Zlg
R Q347C 72.7820.15 80.180.02
K392C/L443C 74.09+0.27 80.17+0.22 | 78.14+0.15
TG Q347C/KK183C 72.5940,23 79.82:40.12
L443C/KK183C 72.68+0.12 79.934+0.02 85.58+0.18
hu08v1.0/1.0 73.48+0.19 80.29+0.02 85.4840.14
[0319]  hu08v1.0/1.0 A FRISATAE ADC [ #Fa 1
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[0320]  HFAAY huO8v1. 0/1. 0 Fl 5 B bt 2l 8 % A8 44t 5 [ i INF - ) HR 33 61/580, 169 By
A5 ve-0101 854, BT ZRFARERGE OSC, ¥ iR ) WEFTA ADC [IdaetE,
T 26 Fron, BFAER hu08v1. 0/1.0 ve-0101 ZXAMH Tml BZALT (= 5°C) HEbulk
(Z W% 8) . ADC [{] Tm2 LA FUAAE L) 1-2°C, 17 Tm3 28480 T huO8vl. 0/1. 0 2}t &
RAFE, ve-0101 ZXA 4010 Tml\ Tm2 F1 Tm3 5 H X MARFUASBIBIEIE (< 1-2°C) (L
F 25) o IXFRIAL S G 1 D2 R 5 AT A4 b P A2 Y 44 B IR UE

[0321] 3% 26
[0322]
ity DSC (ErfTREHRE)
ik
LB B AEDARTmL (C)CH2Z) Tm2(C)Fab [Tm3 ('C) CH3
- L443C ve-0101 | 2.1 | 73.2740.19 79.29+0.01
A2
Q347C ve-0101 | 2.1 | 71.49+£0.09 79.16+0.59 77.25+0.59
K392C/L443C | ve-0101 | 3.7 | 69.02+0.07 78.830.02 76.700.11
XUZEARIQ347C/KKIS3C|  ve-0101 |43 | 70.15:0.08 78.2140.12 76.20+1.10
L443C/KK183C| vc-0101 | 4.0 | 71.30£0.13 77.85+0.02 84.16:+0.11
hu08v1.0/1.0 ve-0101 | 3.2 | 68.42+0.09 [77.77+0.1079.45+0.02) 85.03+0.07

[0323] 5 ve-0101 551 huO8v1. 0/1. 0 e g i 2 A5 4 1ty i 2 A e ik A s 1tk
[0324] A T % It H K A2 02 1 B9 FF & I & 230 wg T PBS A7 Y] hu08-ve—0101 ADC B,
hu08- it 2 IR 5 A& —ve-0101 ADC 5/ PEH K (GSH) EHIR G, 7 A 2K FE 0. 5mM [
GSH. 0. 5mM GSH A [ ADC A% BE ADC (0mM GSH) 7 37 C e & FE7E 45 0.3 1 6 K kE . TCEP (=
(2- ) W) HTIeE.

[0325]  FHT-/N BRI AR E T BRE i il 26 290 w g T PBS HR ) ADC # 4t 5/ BRI TR &
20 % MPER ( "l L4 8 (A FREBGRF ) 1: 1 #ké. ADC/ ML2EAESH T 37TCI G HAESE 0.1 F1 2
RIS A FEAREA h1L-13-Ra HEARIETUIE. H 0. 15% FERIER B ADC, I
4R Tris HCL 2P MIE pH 7. 8. A£G IEIL AN PNGaseF (IR N- #EE g F) 58
FeAL I TCEP i85

[0326]  LC/MS 43 Mrid e EITFR NG 10% ZHER 0. 1% B ERVAR AT ADC/ L3 AT ADC/GSH
FaE M RE S AT IR, R E7E S Water Xevo G2 Q-TOF Fiig AR Agilent 1100
capillary HPLC 4T LC/MS 434 H 0. 1% B RIAEWCE 28 EAET Zorbax Poroshell
300SB C8 #% (0. 5mm X 75mm, fRFEFLE 80°C ), I H 20 - 40 % L2 B (80% £ i, 18% 1- A,
2%7K,0. 1% IR ) RIBRMELL 20 u 1/min JiIEEZ 5.5 7 8h el . DL E N 3. 3kV B4
F I B P R B B AT BE A . A MassLynx H ) MaxEnt 1 p&ECHAT B8 74
BT U T A, s R0 5

[0327]  fif#= 2%[LC1/ (LCO+LC1) J+2+HC1/ (HCO+HC1+HC2) 1+4%HC2/ (HCO+HC1+HC2) o
[0328]  hu08 5 ve-0101 AR LI R R AR ADC ( Sk H 3K 26) #2322 A1 GSH
TR Mg » 45 FNESE, ok H P AR R AR R ADC Lok B R A+ AR ADC BEfaw (3R
27)
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[0329] & 27
[0330]
MiesEre | GSH BE
N E e 524 K -ve-0101 ADC . —
B2 R AN
- L443C 95.0% 94.7%
HZRAR K
Q347C 95.0% 100.0%
K392C/1L.443C 89.7% 100.0%
RzeAssk | QR4TCKKIBIC | 81.6% 97.4%
L443C/KK183C | 91.9% 86.8%
hu08 - 62.5%
[0331]  sZfEH 19
[0332]  FBEEERIEARAR ADC HI44 412 o w5 P ) 52
[0333] MK E IS ve—0101 B me—3377 Z3-5 10 hu08v1. 0/1. 0 KWt A PRI A4S (A5 3%

Feik 1L-13-Ra 2 FUIR 40 M 5288 TL-13-Ra 2 BT & H460. 4 KRG, vEE BB 7Y

FIAEATF7 o IR IR AL PE RIS TC IR B ng/ml 23 (3R 28a M1 28b)

[0334]
[0335]

[0336]
[0337]

[0338]

& 28a

< 28b

SKHtE 1] 20

ADC 1Csy (ng/mLy)

DAR
(A2 f-ve-0101) PC3MM2 A375
B A7 hu08 3.2 1.9340.22 1.70:£0.98
Q347C/KKI83C | 43 | 1.77£0.46 1.1340.15
Q347C 2.1 | 2.66£0.60 1.65:0.09
L443C 21 | 240 1.41
K3920/L.443C 3.7 | 141 0.63
L443C/KKI83C | 40 | 1.72 0.83
ADC 1Cs5 (ng Ab/mL)

DAR

(B k-me-3377) PC3MM2 | A375 | H460
FFA: 7 huo8 35 118 1.8 | >400000
L443C 23 39 33 | ~400000
K392C+L443C |35 |22 13 | 400000
L443CHKK183C | 4 1.9 23 | =400000
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[0339] PR EBERIEASAE ADC KT S Rh A AL A 7Y

[0340]  FH PC3MM2 fift &3 40 Jid B2 1 v S PR TE A i/ SR CRRBR ) o LA 29 0.2 22 0. 5g 1R
R N (n =8 % 10 /N / AHE 4 ) PA 1.5 3K 4. 5mg/ke [ 557 & HH & Ik i
F A2 38 Eh K CBEA) ) L 2 B & R 98¢ A8 4K L443C-ve—0101. K392C/L443C-vce-0101. 1L443C/
K183C-vc—0101. Q347C-vc—0101 B hAB-vc—0101, B 3.6 1 12mg/kg M) L443C-mc—3377.
K392C/L443C-mc—3377. L443C/K183C-mc—3377. 3T Hiik & EHIE G ADC 7| &. &6
JE— U E R, HRST (mm’ 4+ SEM) 4% mm’= 0. 5x (IR T8 ) x (MR K ) 5.
[0341] % 29 THIERD, SEAXFREAALL, 1. 5mg/kg A 4. 5mg/ke ) L443C-vc—-0101.
K392C/1.443C-ve—-0101.L443C/K183C-vc—0101 F1 hu08—ve-0101 35414 PCIMM2 FFife i (1)
A K 1443C/K183-ve—0101 25256 o BTl i S5 714 54 3L 4. bmg/kg I EAKFEA
TELL R RT B K 70 1 M I ]

[0342] % 29

[0343]
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il PCIMM2 RS, Mg dEi mm +SEM)

ADC HyE | ® |® | # | & 8 2 5 % % £ & 5
OR | 3R | 6K | 10K | 13K | K | 21K | 32K | 42K | 53K | 63K | TO0K
341 | 469 | 681 | 857 | 1058 | 1272

B & & & ER s & GT GT GT GT GT GT
8 25 |42 | 60 115 167
353 | 421 | 429 | 428 | 472 | 567 | 629

L443C ve-0101 135 i &+ & * * * £ GT GT GT GT GT
26 |51 |65 |65 93 133 | 176
343 | 441 | 417 | 344 | 356 | 479 | 565 | 1219 | 1411

K392C+L443Cve-0101 | 1.5 + + i * :k & + £ + GT | 6T |GT
10 |31 |22 |23 27 57 61 154 | 157
350 | 431 | 453 | 396 | 390 | 464 | 446 | 842

L443C+KkI83C ve-0101 | 1.5 + & + £ & =5 & ES GT GT GT GT
18 |35 |40 |44 49 46 54 71
335 | 451 | 468 | 439 | 461 | 600 | 680 | 1502

hu08-ve-0101 1.5 & ES k + & * =5 4 GT GT GT GT
6 |28 |47 |65 86 116 | 135 406
358 | 397 | 334 | 199 | 164 | 143 | 124 | 156 | 242 | 509 | 618

L443€C-ve-0101 4.5 & + 23 + & * o & s & + GT
8 13 |24 |28 17 23 20 47 86 193 | 232
351 | 363 | 353 | 196 |169 | 136 | 118 | 230 | 318 | 553

K392C+L443C- ve:0101. | 45 Y £ * e & & £ 3 £ & GI |GT
19 |27 |28 |10 9 17 27 98 142 | 235
43 | 417 |397 | 219 |1%6 | 121 | 93 W05 | 175 |46l | 423 | 6%

L443CHRKI83Cve-0101 | 45 X x £ x + ES £ & + £ x +
17 |32 |44 |18 18 8 10 27 77 221 134 | 222

[0344]
[0345]

GT = PR R MR R & k20
7 30 FIHURE R, SN REAAHEL, 1. 5mg/ke H1 4. 5mg/kg 1] Q347C-vc-0101

A1 Q347C/K183C-ve—-0101 4| PCIMM2 SRR HE I A4 T34, B dEIE SE S8 0 REZHAH
Et, 1. 5mg/kg ff huOSMAC-0101 1| PC3MM2 S Bh RS HE A A K. Q347C/K183C—ve—0101 J& 5K
36 o BT () B i 74k B, I 4. Smg/kg BIFIE K BA A 77 R P[], X L4
RFW, A S RE ve-0101 Z859) 554 A hu08—ve-0101 ARSI AU E AL

[0346]
[0347]

% 30

41
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CN 104936621 A it BA 39/41 7
ADC HlE PC3MM2 FRREHE, MR AR mm +SEM)
B E o | OB | B 12 | F OIS |F 20| F 30 |F 4 |F SS|HE T
= * & x PN PN xK K &K ES *
B 0 325 590 782 1140 GT GT GT GT GT GT
b4 + + =+
9 41 79 142
Q347+kC183wve0101 | 1.5 337 383 324 347 381 481 770 GT GT GT
&= s & + + == +:
17 39 35 46 63 89 121
Q347-vc-0101 L5 333 341 308 309 352 473 757 GT GT GT
+ + + + + + +
1 T4 32 39 54 79 238
328 393 352 432 556 732
hu08MAC-0101 15 # * + + + + GT GT GT GT
49 96, 106 124 236 305
Q347+kC183-vc-0101 | 4.5 336 252 171 145 128 88 113 28 75 128
€ = & + + = + £ a2 +
17 19 18 13 8 14 37 28 75 128
Q347-%¢-0101 45 338 278 176 136 130 128 267 GT GT GT
=+ oy + ES + + +
16 28 20 16 30 41 112
hu08-ve-0101 L3 333 43] 281 299 362 450 956 GT GT GT
4 Eay B + + =+ +
12 40 235 32 47 58 166

[0348]
[0349]

[0350]
[0351]

7 3la

GT = PR R & k20
R 3la Mb B 1 BHE K WL 5B A X

42

A&

SN

4 AH Lk, 1L443C-me—3377. K392C/
1443C-mc—3377. L443C/K183C-mc—3377 Fl hu08-mc—3377 LAF & & M 77 7038 s i R 1B 1k
[443C/K183C-mc—3377 J& 3558 o BTl il 1) e 58 S 64, 5 HAt ik S ¥AH TG, H 12mg/kg )
FEACFEA /DR ME RS 5348, i 12mg/kg (1) L443C/K183Cme3377 AL I [K) 8 R
S 6 RAESE 60 FB I8l i &R,



et

.
CN 104936621 A it A 40/41 5
PCIMM2 BRMFEHE, AR (mm® - SEM)
ADC FIE (mglke) HHIE
% il % % % £l % £
ok | 7% wx | ax | 8% | 18% | 4% | 0% | 0%
339 1021 | 1737
i 0 - + & or |er ot ot |or |or
19 112 194
341 350 461 | 601 | 95
3 £ + g £ % GT GT GT GT
24 61 8 1390 | 250
33 352 280 | 366 | so1 | 1030
€443 me_3377 6 4 3 & s & £ GT | ar |or
31 51 54 103 | 147 | 307
38 293 177|153 o |sse |7s2 | sm
12 & £ & & & % + e GT
7 45 39 | » 52 17 |1 | 267
341 387 462 | 496 | 977
3 + i & + & GT GT GT GT
26 64 132 | 197 | 381
335 237 123 | 133 | 179|469 |06 |768
C392+C443 me_3377 | ¢ ) ) N N N N . . -
31 37 37 | 48 85 193 | 250 | 334
340 312 213 |50 | 208 | 261 | s07 | 695
12 £ & + & & + + & Gr
23 40 45 |40 79 |94 |24 | 319
343 386 336 | 452 | 809
3 + & + & A GT GT GT GT
27 50 60 125 | 245
330 311 189 135 |29 |237 |38 |41
CH43FKCISI me 3377 | 6 . . N N . N N N or
28 58 2 |27 |37 101 | 185 | 2m
336 238 03 (49 |es el 70 199 | 158
12 + £ & + & + % & +
32 44 30 |25 |26 | 32 55 87 123

[0352]
[0353]

% 31b

43



CN 104936621 A i BB 41/41 71
PCIMM2 FHESHE, M8 A (mm® +/- SEM)
Dose {mg/kg) single dose
ADC . %
BOXNET R ux|e |2 |2 | |2 |=
21K | 28K | 38K | 45K | 50K | 60K
336 340 285 | 436 | 132
3 £ X En + Es 6T GT GT GT
29 33 75 131 | 265
327 231 89 30 84 184 | 285 | 402
me_3377 6 + A 2 o ) % * # GT
35 45 29 16 25 P 108 | 158
340 180 81 52 76 170 | 282 | 354 | 442
12 =+ & “k & =3 #+ # # a4
28 14 28 28 45 102 | 179 [ 233 |32

[0354]  GT = [RI K /o ]~ a4
[0355]  sEJEH 21
[0356] [ H] MAC B RIS SR ES &

[0357] il & 005 DU BRI JUR S & Fr BRI 2 DhRE LA

2% A
Ba

Y (MAC) W TTIEZ AT EA 1L

% (W02012/007896 F13E [ L4 61/584, 675) o« A K I — AN 77 T A2 PR B LA R 45 &
F B R R 45 A N TL-13R a 2 [ MAC, HoAr Firid Bk 7E SEQ 1D NO:52 flin i LC 56
185 fir HA7 5878 D185A, I HiZfiikilid 5 SEQ 1D NO:49 Fi7ni LC [ K188 {MBE4E & (1) 4%
k5 2 D—ME o IR S s HTRTTIEE S AT PRP (FLmoRMy ) BRSO 25450
4 FATTE B S 43 — ek - S ERAE GW SPUEMEL 3.5:1 B4y 4. 5: 1 2317
4y PUERI RN . £E— 2877 T, Frid BE RG220 3. 701 24 4. 3: 1. ARICHTIA MAC 4
478 huOSMAC-0101 F£9. 7 SEQ ID NO:52 Fr7ni LC (578 D185A s LA K 2545 73 0101 (5K
il 13) , Ho 5 SEQ 1D NO:52 Fronf) LC K55 188 fir B AL = vk A (K188) MM & -
huOSMAC-0101 AR AME 7R T3 17 (L] 15) » PCIMM2 S MR A AR AL (A PV PR T 3R

30 ( SEJEH 20) .

44



CN 104936621 A F 3l % 1/34 1
[0001]
o

110> MEHiA A

120> P IL-13 24k o 2 LTI IR

<130»  PCT1968PRVA

160> 55

170> Patentln version 3.5

L2100 1

211> 122

<212> PRT

213> Artificial Seqgiience

220>

223> Synthetic Peptide Sequence

400> 1

Glu Val 6ln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 8 16 15

Ser Lou Arg Leu Scr Cys Ala Ala Ser Gly Phe Thr Phe Ser Arg Asn

20 25 30
Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Thr Val Ser Ser Gly Gly Ser Tyr Ile Tyr Tyr Ala Asp Ser Val
50 556 60

Lys Gly Arg Phe Thr Tle Ser' Arg Asp Ash Ala Lys Asn Ser Leu Tyr

65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala GIu Asp Thr Ala Val Tyr Tyr Cys

85 90 95
Ala Arg Gln 6ly Thr Thr Ala Leuw Ala Thr Arg Phe Phe Asp Val Trp
100 105 110
Gly Gln Gly Thi Leu Val Tht Val Ser Ser
115 120

2100 2

211> 6

<212> PRT

<2138y Artific¢ial Sequernce

220>

<223> Synthetie¢ peptide sequence

A00r 2

?er Arg Asn Gly get Ser

210> 3

<211r 17

<212, PRT

213> Artificial Sequence

<2203

223> Synthetic peptide sequence

400> 3
[0002]

45
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[0003]

{hr Val Ser Ser gly Gly Ser Tyr Ile ¥gr Tyr Ala Asp Ser Ygl Lys

Gly

<2107
211>
212>
218>

<2202
223>

<4002

4

13

PRT

Artifieial Sequence

Synthetic peptide sequence

4

?1n Gly Thr Thr %la Leu Ala Thr Arg ?ge Phe Asp Val

210>
L2117
£212>
213>

{2207
(223>

<400>

?sp Ile Gln Met ghr Gl
Asp Arg Val

Val Ala Trp
35

Tyr

Ser
65

Glu Asp Phe

Thr Phe Gly

{2107
211>
2127
213>

2207
Lad3>

<400>

Ser Ala
50

Gly Ser

5

107

PRT

Artificial Seguence

Synthetic peptide sequence

5

Ser

Thr Ile Thr Cys
20

Tyr Gln Gln Lys

Ser

Ser Ty Arg
55

Gly Thr Asp Phe
70

Ala Thr Tyr

3h

Tyr

Gly Gly Thr Lys
160

6

11

PRT

Artificial Sequenece

Pro Ser

Ala

Lys
d 25

Pro Gly

40

Thr Gly

Thr Leu

Cys Gln

Val Glu

105

Syrithetic peptide seqience

6

Ser Leu Ser Ala Ser
10

Ser Gln Asp Val Gly
30

Lys Ala Pro Lys Leu
45
Val Pro Ser Arg Phe
60

Thr Tle Ser Ser Leu
75

His His Tyr Ser Ala

90

Ile Lys

Lys Ala Ser Gln gsp Val Gly Thr Ala ggl Ala
1

46

Leu

Ser

Gln

Pro

9

J

Gly

Ala

Ile

Gly

Pro
80



CN 104936621 A

F 3 &

3/34 T

[0004]

212>
213>

<2207
223>

400>
Ser A
1

210>
211>
212>
L1

<2200
223>

400>
Gln H
1

<210
211>
€2 127
8Ll

€220
223>

<400
Glu v
1
ser L
Gly ¥
Ala V
5
Ser A
65
Gln M
Arg A

The V.

<2107
<211
L2122
213>

220>

<593
<400

Artificial Sequence

Synthetic peptide sequence
7
la Ser Tyr Arg Ser Thr
5

8
9
PRT
Artificial Segiience
Synthetic peptide sequence
8
1g His Tyr %er Ala Pro Trp Thr

9

116

PRT )

Artificial Sequence
Synthetic peptide sequence
9

al Gln Leu gal Glu Ser Gly Gly %éy Leu Val Gln

ou Arg %gu Ser Cys Ala Ala ggr Gly Phe Thr Phe

al His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45

al Lys Trp Ala Gly Gly Ser Thr Asp Tyr Asn Ser
0 55 60

rg Phe Thi Tle ggr Arg Asp Asn Ala Lys Asn Ser
75

et Asn Ser %gu Arg Ala Glu Asp ggr Ala Val Tyre
5

sp His Arg Asp Ala Met Asp Tyr Trp Gly Gln Gly
100 105

al Ser Ser
115

10

6

PRT

Artifieial Seguence

Synthetic peptide sequence

10

47

Pro

Thr

30

Glu

Ala

Leu

Tyr

Thr
110

Gly Gly
15
Lys Tyr
Trp Val
Leu Met
Tyr Leu
80
Cys Ala
95

Leu Val
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[0005]

¥hr Lys Tyr Gly gal His

€210» 11
<211» 16
212> PRT

<213> Artificial Sequence

<2202

223> Synthetic peptide seguence

<400> 11

¥a1 Lys Trp Ala gly Gly Ser Thr Asp {%r Asn Ser Ala Leu ¥gt Ser

210> 12
ZLl> 8
<212> PRT

213> Artificial Sequence

220

£223>% Synthetic peptide gequence

400> 12

%Sp Hig Arg Asp éla Met Asp Tyr

210> 13
211> 108
212> PRT

213> Artilleidl Sequence

£220>

223> Synthetic peplide séquernce

400> 13
?Sp Ile Gln

Asp Arg Val
Tyr Leu His
35
Ile Tyr Ser
50

Gly Ser Gly
65

Pro Glu Asp
Leu Thr Phe

€210> 14
211> 12
212> PRT

Met

Thr

20

Trp

Thi

Ser

Phe

Gly
100

Thr Gln Ser
b

Ile Thr Cys
Tyr Glo Gln
Ser Asn Leu

55
Gly Thr Asp
70

Ala Thr Tyr
85

Gly Gly Thr

<213> Artificial Sequence

220>

Pro Ser

Thr Ala
25

Lys Pro

40

Ala Ser

Phe Thr

Tyr Cys

Lys Val
105

48

Ser
10

Ser

Gly

Gly

Leu

His

90

Glu

Leu

Leu

Lys

Val

Thr

75

Gln

Lle

Ser

Ser

Ala

Pro

60

Tle

Tyr

Lys

Ala

YVal

Pro

45

Ser

Ser

His

Ser

Ser

30

Lys

Arg

Ser

Arg

Val Gly

15

Ser Thr

Leu Leu

Phe Ser

Leu Gln
80

Ser Pro
95



CN 104936621 A

F 3 &

5/34 TH

[0006]

223> Synthetic peptide sequencs

400> 14

{hr Ala Ser Leu %er Yal Ser Ser Thr ¥gr Leu His

€210> 15
<211y 7

212> PRT
213>

220>
<2235

400> 15

Artificial Sequence

Synthetiec peptide sequence

%er Thr Ser Asn %eu Ala Ser

210> 16
211> 9

212> PRT
<2132

220>
223>

400> 186

Artificial Seqitence

Synthetic peptide sequence

?is Gln Tyr His érg ser Pro Leu Thr

210> 17

211> 366
212>  DNA
213>

<2207
223>

400> 17
gaggtgcage tgrtegagte

tettgtgeeg ceteeoggett
cctggeaagg gectggagty
geagacagte Lgaagegscs
etoecagatga actcoetgag
actacggeac tagetacgag
teetet

<210% 18

<2ll> 321

<212> DNA

(213>

€220
£223»

400> 18
gacatccaga tgacccagtce

ateacetgta aggeeagtea

ggcaaggcte coaagetget
agatteteeg getetggete

Artificial Sequence

Synthetiec nucleotide sequonce

tggegregga ctgrtacage
cacettcagt aggaatggea
getggecace gttagtagte
gittcacecate teccagggaca
ggoegaggat accgeegtgt
gttettegat gtetgggece

Artificial Sequence

Synthetic niicleotide sequence

cecetettet ctgtetgeet
ggatgtaggt actgetgtag
gatetacteg geatectace

tggeaccgat theaccotga

49

cltggeggete
tgtettgget
gtggtagtta
acgecaagaa
actactgtge

agggeaccet

ctgtgggega
cotggtatea
ggteeactgg

ccatetecte

tetgagacty
gaggeaggee
catctactat
ctecoetgtae
cagacaaggg
getgacegteg

cagagtgace
geagaageet
cgtgecttee

ceteeageot

60
120
180
240
300
360
366

60
120
180
240
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[0007]

gaggaltbeg ceacelacla clgecageae calttalaglyg clecglggae glllggegge

ggaacaaagg

<2107 19
211> 122
212> PRI
213>

220>
223>

400> 19
?1u Val Gln

Ser Leu Arg

Gly Met Ser

35

Ala Thr Val
50

Lys Gly
69

Arg

Leu Gln Met

Ala Arg Gln

Gly Gln Gly
115

210> 20

211> 366

£212> DNA

213>

220>

223>

<400> 20

tggagatcaa g

Artificial Sequence

Leuy gal Glu Ser Gly

Leu Ser Cys
20

Trp Val Arg
Ser Ser Gly

Phe Thr Ile
70

Ser Ser Leu
85

Gly Thr Thr
10%

The Tiew Val

Ala

Gln

Gly

55

Ser

Arg

Ala

Thr

Artificial Sequence

Synthetic nueleotide

Ala
The
40

Ser

Arg

Ala

Leu

Val
120

Synthetic peptide sequence

Gly Gly Leu
10

Ser Glyv Phe

25

Pro Asp Lys
Tyr Tle Tyr

Asp Asn Ala
75

Glu Asp Thr
90

Ala Thr Arg
106

Ser Ser

sequence

gaggtgcage tgetgeagte tggeggegra ctgglecage

tettgtgeeg ectecggett cacetteagt

cetgacaage

gecagacagtg

c¢tecagatga getecotgag ggecgaggat

actacggeac
teetet
210> 21
Q11> 107
£212> PRT
213>
<2200

gectegRagty ggtgpecace
tgaaggegeg grtcaccate

tagetacgag gttcttegat

Artificial Sequence

aggaatggeda
gitagtagty
teccagggaca
acecgeegtet

gtetggggee

50

Val Gln Pro ?%y Gly

Thr Phe Ser Arg Asn
30

Arg Leu Glu Trp Val
45

Tyr Ala Asp Ser Val
60

Lyvs Asn Ser Leu Tyr
80

Ala Val Tyr Tyr Cys
95

Phe Phe Asp Val Trp
118

ctggeggete tectgagacte
tgtettgeget gaggcagace
gtggtagtta catctactat
acgecaagaa ctecetgtac
actactgtge cagacaaggg

agggecaccet ggtgaceglg

300
321
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[0008]

(223> Synthetic peptide sequence

400> 21

Asp Lle Gln Met ghr Gln Ser Pro Ser §8r Leu
1

Asp Arg Val Thr lle Thr Cys Lys Ala Ser Gln
20 25

Val Ala Trp Tyr Gln Gln Ile Pre Gly Lys Ala
35 40

Tye §8r Ala Ser Tyr Arg Ser Thr Gly Val Pro
5

05

Ser Gly Ser Gly Thr Asp Phe Ser Phe Ile Ile
65 70 75

Glu Asp Phe Ala g%r Tyr Tyr Cys Gln gés His

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 22

211> 321

212> DNA

213> Artifieial Sequence

€220 )
223> Synthetic nucleotide sequence

<400> 22
gacatccaga. tgacceagbe cocetettet ctgtetgect

atcacectgta aggecagtea ggatgtaget actgetgtag
ggecaaggete ccaagetget gatetacteg geateetace
agatteteeg getetggelte tggeaccgat ttetoctita
gaggattteg ccacctacta ¢igocageac cattatagtg
ggaacaaagg tggagatcaa g

£210> 23

<211> 122

212> DPRT

{213> Mus misctlus

400> 23

?lu Val Gln Leu gal Glu Ser Gly Gly %gp Leu
Ser Leu Gln Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Gly Met ggr Trp Val Arg Gln zgr Pro Asp Arg
5

Ala Thr Val Ser Ser Gly Gly Ser Tyr lle Tyr
50 55

51

Ser Ala Ser Val Gly
15
Asp Val Gly Thr Ala
30
Pro Lys Leu Leu lle
45
Asp Arg Phe Ser Gly
60
Ser Ser Leu Gln Pro

80

Tyr Ser Ala Pro Trp
95

ctgtgggega. cagagtgace
cetggtatea geagatecet
ggtecactgg cgtgectgae
teatetecte ceteccageet

ctecgtggae gtitggegee

Val Arg Pro Gly Gly
15
Thr Phe Ser Arg Asn
30
Arg Leu Glu Trp Val
45

Tyr Ala Asp Ser Val
60

60
120
180
240
300
321
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[0009]

Lys Gly Arg Phe Thr

65

Leu Gln Met Ser Ser
85

Ala Arg G¢ln Gly Thr

100

Gly Ala Gly Thr Thr
115

<210
<211>
212> PRT

<213> Mus musculus

400> 24
?sp Ile Val

24
107

Met Thr
5

Ser Ile
20

Asp Arg Val

Val Ala ggp Tyr Gln

Tyr Ser Ala Ser Tyr
y 20 ¥

Ser Gly Ser Gly Thr
65

Ala Leu

Glu Asp Leu
85

Thr Phe Gly Gly Gly
100

<210>
211>
<212>
213> Mus musculus

400> 25
Gl Val Glo
1

25
116
PRT

Leu Lys
5

Ser Leu Ser Tle Asn

20

Gly Val His Trp Ile

35

Gly Yal Lys Trp Ala

50

Ser Arg Leu Thr Tle
63

Tle
70

Leu
Thr

Val

Gln
Thr

Gln

Arg

Asp
70
Tyr

Thr

Glu

Cys

Arg

Gly

Ser
70

Ser

Lys

Ala

Thr

Ser

Cys

Tyr

Thr

Ser

The

Gln

Gly
55

Lys

Arg Asp

Ser Glu

Ala

Leu /
1056

Val
120

Ser

His Lys

Lys Ala

25

Pro Gly

40

Thr Gly

Ser Phe

Cys Gln

Leu Asp
105

Gly Pro

Val Ser

28

Ser Pro

40

Ser' Thi

Asp Asn

52

Asn Ala Arg Asn
75

Asp Thr Ala Met
90

Thr Arg Phe Phe

Ser

Phe

10

Ser

Gln

Tle

Ile

His

90

Ile

Gly

10

Gly

Gly

Asp

Asn

Ile

Gln

Pro
Ile
75

His

Lys

Leu
Phe
Lys
Tyr

Lys

Ser Thr

Asp Val

Pro Lys

45

Asp Arg

60

Ser Ser

Tyr Ser

Yal Ala

Ser Leu

Gly Leu

45

Asn Ser

60

Ser Gln

Thr Leu Tyr

80

Tyr Tyr Cys
95

Asp Val
110

Trp

Ser Val Gly

Gly Thr Ala

30

Leu Leu Ile

Phe Thr Gly

Val Gln Ala
80

Ala Pro

95

Ser Gln

15

Pro

The
30

Lys Tyr

Glu Trp Leu

Ala Leu Met

Val Phe Leu
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[0010]

Lys Met Asn Ser Leu Gln Ser Asp Asp Ser Ala Met Tyr Tyr Cys Ala
8h 90 95

Arg Asp His Arg Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Ser Val
100 105 110

Thr Val Ser Ser
115

2107
<211>
2127
213>

<400

26

108

PRT

Mus musculus

26

GIn Val Val Leu Thr Gln Ser
1 5

Glu Arg Val %8r Mel Thr Gys

Tyr Leu gés Trp Tyr His Gln

Ile Tyr Ser Tht Ser Asn Leu
50

G
65

59

Ly Ser Gly Ser Gly ;%r Ser

Ala Glu Asp Ala é%a Thr Tyr

Leu Thyr Phe Gly Ser Gly Thr
100

210>
211>
<2125
213>

<400>

27

337

PRT

Macaca lasciculdris

27

%sp Thr Gluy Ile %ys Val Asn

Pro Gly Tyr %Su Gly Tyr Leu

Leu Asp %EH Phe Lys Glu Cys

Asn Ile Gly Ser Glu Thr Trp
50 55

65

Tyvr Lys Asp Gly Phe égp Leu

Thr Leu Leu Pro ggm‘ﬁln Cys

Pro Ala

Thr Ala

25

Lys Pro

Ala Ser

Tyr Ser

Tyr Cys

Lyvs Leu
105

Pro Pro
Tyr Leu

25

Thr Val
10
Thy Thi

Asn Lys

Thr Asn

53

Ile

10

Ser

Gly

Gly

Leu

90

Glu

Glu
10

Gln
Glu

Tle

Gly

90

Met Ser
Leu Ser
Ser Ser
Val Pro

60

Thr Ile
75
Gln Tyr

Leu Lys

Asp Phe
Trp Gln
Tyr Glu
Lle ggr

Ile Glu
75

Ala Ser

Val Ser
30

Pro Lys

45

Ala Arg

Setr Ser

His Arg

Glu Ile

Pro Pro
30

Leu Lys

15

Lys Asn

Ala Lys

Val Gln

Pro

Ser

Leu

Phe

Met

95

Val

1

Leu

Tyr

Leu

Ile

U

() fev!

5

Gly

Thr

Trp

Ser

Glu

80

Pro

Asp

Ser

Arg

His

His
80

s Ser
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[0011]

Trp Ala Glu Ala Thr Tyr Trp Ile Ser
100 105

val Gln

119

Lys

Ser Trp

130

Cys

Leu Phe Tyr

145

Tyr 1le Lys

Glu Ser Ser

Glu Thr

195

Ile Val

210

Lys

Leu Tyr Glu

229

Ala Arg Cys

Leu Val Thr

Glu Thr

278

Asn

Tyr Cys Ser

Trp Val

305

Pro Phe Gly

Leu

<2107
<2112
212>
2132

€220
223>

<100>

28
452
PRT

28

Asp

Trp

Val

180

Pro

Pro

Ile

Phe

Thr

260

Arg

Asp

Glu

Phe

Met Asp
Pro Gly
Tyr Glu
150
Asp Gly
165
Tyr Lys
Lle Arg

Leu Pro

Lys Leu
230

Val Tyr
245

Thy Val

Gln Leu

Asp Gly

Glu Leu

310

Ile Leu
325

Cys

Ile

135

Gly

Gln

ASp

Ser

215

Lys

Glu

Glu

Cys

1le

295

Leu

Ile

Artificial Sequence

Val

120

Gly

Leu

Asn

Phe

Ser

200

Val

Trp

Tle

Asn

Phe

280

Trp

Lys

Leu

Tyr

Val

Asp

Tle

Tyvr

185

Tyr

Cvs

Ser

Glu

Glu

265

Val

Ser

Lys

Val

Synthetic peptride sequence

Pro Gln Gly Ile
Tyr Asn Trp Gln

Leu Leu Asp Thr
140

Arg

Gly
170

Tle

Phe T

Leu

ILle

Tle

Th

Val

Glu

Thr

Tle
330

Ala
155

Cys Arg Phe

Cys

Thr

Pro

235

Arg

Tyr

Arg

Trp

Leu

315

Phe

110

Tyr
125

Asn

Len Gln Cys

Pro

Val Asn Gly

190

Phe Gln
205

Leu

Cys Thr Gln

220

Leu Gly Pro

Glu Asp Asp

Thr Leu Lys

270

Ser Lys Val

285

§er Asp Lys

300

Leu Leu Phe

Val Thr Gly

Leu

Tyr

Gln

Gln

Ile

Thr

255

Ile

Asn

Gln

Let

Leu
335

Pro Glu Thr

Leu

Asn

Asn

Ser

Pro

240

Thr

Thr

Ile

Cys

Leu

320

Leu

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

54
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[0012]

Ser Leu
Gly Met
Ala Thr
50
Lys Gly
65
Leu Gln
Ala Arg
Gly Gln
Ser Val
130

Ala Ala
145
Val Ser

Ala Val

Val Pro

Cys Asp
Gly Gly
Met Ile
His 6lu
Val His

Tyr Ar
a5 T E

Met

Gln

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Lys

Pro

Ser

Val

y Leu

20

Trp

Ser

Phe

Asn
Gly
100
Thr

Pro

Gly

Asn

Gln
180

Ser

Thr

Ser

Arg

260

Pro

Ala

Val

Ser

Val

Sexr

Thr

Ser

85

Thr

Leu

Letu

Cys

© Asn

His

Val

245

Thr

Gl

Lys

Ser

Cys

Arg

Gly

Leu

Thr

Val

Ala

C Ser

Leu

Thr

Thr

230

Phe

Pro

Val

Thr

Ala
Gln
Gly
hh

Ser
Arg
Ala
Thr
Pro
135
Val
Ala
Gly
Gly
Lys
215
Cys
Leu
Glu

Lys

Lys
295

Ala
Ala
40

Ser
Arg
Ala
Leu
Val
120
Ser
Lys
Leu
Feu
Thr
200
Val
Pro
Phe
Val
Pha

280

Pro

Val Leu Thr
310

Ser
25

Pro
Tyr
Asp
Glu
Ala
105
Ser

Ser

Asp

Thr S

Pro

Thr
265

Asn

Arg

Val

55

10

Gly

Gly

Ile

Asn

Asp

90

Thr

Ser

Lys

Tyr

170

- Ser

Thr

Lys

Cys

Pro

250

Cys

Trp

Glu

Leu

Phe
Lys
Tyr
Ala
75

Thr
Arg

Ala

Phe
155

~ Gly

et

Tyr

Lys

Pro

235

Lys

Val

Tyr

Glu

Thr
Gly
Lys
Ala
Phe
Ser
Thr

140

Pro

Ser
Ile

Val
220

Phe
Leu
45

Ala

Asn

Val

Phe ?

Thr

125

Ser

Glu

His

Ser

Cys
205

Glu

Ala Pro

Pro

Val

Val

Gln

300

Gln

Lys ?

Val

As
28
Tyr

Asp

Ser
30

Glu
Asp

Set

Gly
Pro
Thr
Val
190
Asn

Pro

Glu

Agn

Trp

Arg

Trp

Leu

Tyr

Val

Gly

Val

Phe

175

Vel

Val

; Val

Ser

Leu

Asn

Val

Val

Tyr

80

Cys

Trp

» Pro

Thr

Thr

160

Pro

Thr

Asn

Ser

Leu

210

Leu

Ser

Glu

Thr

Asn
320
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[0013]

Gly

Ile

Val

Ser

Glu

385

Pro

Val

Met

Lys

Glu

Tyr

Leu

370

Trp

Val

Asp

His

220>
223>

400>
?lu Val Gln

Glu Tyr

Lys

Th
355

Thr

Thy
340

Leu

Cys

Glu Ser

Leu Asp

Lys

Ser
420

Glu Ala

435

Gly

29

452
PRT
Artificial Sequence

Ser Lou Arg

Gly Met Ser
35

Ala Thr Val
50

Lys Gly Arg
65

Leu Gln Met

Ala Arg Gln

Gly Gln Gly

Lys

Leu
Leu
20

Trp
Ser

Phe

Gly
100

Thr

Lys Cys Lys

325

Ile Ser Lys

Pro Pro Ser

Leu Vel Lys
375

Asn Gly Gln
390

Ser Asp Gly

405

Arg Trp Gln

Leu His Asn

Val Glu Ser

5

Ser Cys Ala

Val Arg Gln

Ser Gly Glv
55

Thr Ile Ser
70

Asn Ser Leu Arg
85

Thr Thr Ala

Leu Val Thr

Val

Ala

Arg

360

Gly

Pro

Ser

Gln

His
440

Gly
Ala
Ala
40

Ser

Arg |

Ala

Leu

Val

Ser

Lys

345

Glu

Phe

Glu

Phe

Syrithetic peéptide sequence
29

Gly
Ser
25

Pro

Tyr

Glu

Ala

Ser

56

Asn

330

Gly

Glu

Tyr

Asn

Phe

410

Asn

The

Gly

10

Gly

Gly

Tle

Asn

Asp

90

Thr

Ser

Lys

Gln

Met

Pro

Asn

395

Leu

Val

Gln

Leu

Phe

Tyr

Ala
75
Thr

Arg

Ala

Ala Leu
Pro Arg
Thr Lys
365
Ser Asp
380
Tyr Lys
Tyr Ser

Phe Ser

Lys Ser
445

Val Gln
Thr Phe
Gly Leu
45

Tyr Ala
60

Lys Asn
Ala Val
Phe Phe

Ser Thr

Pro

Glu

350

Asn

Ile

Thr

Lys

Cys

430

Leu

Pro

Ser

30

Glu

Asp

Ser

Tyr

110

Lys

Ala
335
Pro
Gln
Ala
Thr
415

Ser

Ser

Gly
15

Arg
Trp
Ser
Leti
Tyr

Val

Gly

Pro

Glo

Val

Val

Pro

400

Thi

Val

Cys

Gly

Asn

Val

Val

Ty

80

Cys

Trp

Pro
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[0014]

Ser

Ala

145

Val

Ala

Val

His

Met

His

Val

Tyr

305

Gly

Ile

Val T

Ser

Glu
385

Pro

Val Asp .

Val

130

Ala

Ser

Val

Pro

o
e
own

o

sp
Gly
Ile
Glu
His
290
Arg
Lys
Glu
Iyr
Leu
370

Trp

Val

115

Phe Pro Leu
Leu Gly €ys

Trp Asn Ser
165

Leu Gln Ser
180

Ser Ser Ser
195
Pro Ser Asn

Lys Thr His

Pro Ser Val
245
Ser Ar% Tht:
26
Asp Pro Glu
Asn Ala lLys
Val Val Ser
Glu Tyr Lys
Lyvs Thyr Ile
340
Thr Leu Pro
Thr Cys Leu
Glu Ser Asn
Leu Asp Ser
405

Lys Ser Arg
420

Ala

Leu

150

Gly

Ser

Leu

Thr

Thr

230

Phe

Pro

Val

Val
310

Cys

Ser

Pro

Val

Gly
390

Trp

Pro
135
Val
Ala
Gly
Gly
Lys
216
Cys
Leu

Glu

Lys

1 R}

(o P
O

Leu

Lys

Lys

Ser

Lys

375

Gln

Gly

Gln

120

Ser

Lys

Leu

Leu T

Tht

200

Val

Pro

Phe

Val

Phe

280

Pro

Thr

Val

Ala

Gly

Ser

Asp

Thr

[
Qo
L1y

Gln

Asp

Pro

Pro

Thr

265

Asn

Arg

Val

Ser

Phe

Lys

Tyr

Ser

170

Ser

Thr

Lys

Cys

Pro

250

Cys

Trp

Glu

Leu

Asn

330

Gly

Glu

Tyr

Pro Glu Asn

Ser Phe Phe

410

Gln Gly Asn

425

57

Ser

Phe

155

Gly

Leu

Tyr

Lys

Pro

235

Lys

Val

Tyr

Glu

His

315

Lys

Gln

Met

Pro

Asn

398

Leu

Val

Thr

140

Pro

Val

Ser

Ile

Val

220

Ala

Pro

Val

Val

Gln

300

Gln

Ala

Pro

Thr

Ser

380

Tyr

Tyr

Phe

125

Ser

Glu

His

Ser

Cys

205

Glu

Pro

Lys

Val

Asp

Tyr

Asp

Leu

Arg

Lys

Asp

Lys

Ser

Ser

Gly

Proe

Thr

Val

190

Asn

Pro

Glu

Asp

As

27

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys
430

Gly

Val

Phe

175

Val

Yal

Lys

Leu

Thr

265

Val

Val

Ser

Gln

Ala

Thr

Leu

416

Ser

Thr

Thr

160

Pro

Thr

Asn

Ser

Leu

240

Leu

Ser

Glu

Thr

Asn

320

Pro

Cys

Val

Val

Pro

400

Thr

Val
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[0015]

Met His Glu Ala Leiul His Asn His Tyr Tht Gln Lys Ser Leu Ser Leu
435 440 445

Ser Pro Gly Lys
450

<2107
211>
<212%
213>

{2207
223>

<400

30
214
PRT

Artificial Seqguence

Synthetie peptide sequence

30

?sp Tle Gln Met ghr Gl Ser

Asp Arg

Val Ala

Tyr Ser
50

Ser Gly
65

Glu Asp

Thr Phe

Pro Ser

Thr Als
130

Lys Val
145

Glu Ser

Ser Thr

Ala Cys

Phe Asn

210

210>

Val

Trp

35

Ala

Ser

Phe

Gly

Val

115

Sor

Gln

Val

Leu

Glu

195

Arg

31

Thr

20

Ty

Ser

Gly

Ala

Gly

100

Phe

Val

Trp

Thr

Thy

180

Val

Gly

Ile Thr

Gln Gln

Tyr Arg

Thr Asp
70

Thr Tyr
85

Gly Thr
Ile Phe
Yal Cys
Lys Val

150

Glu Gln
165
Leu Ser

Thr His

Glu Cys

Cys
Ly's
Ser
55

Phe
Tyr
Lys
Pro
Lou
135
Asp
Asp

Lysg

Gln

Pro Ser

Lys Ala
25

Pro Gly
40

Thr Gly

The Leu

Cys Gln

Val Glu
105

Pro Ser
120

Lou Asn

Asn Ala

Ser Lys

Ala Asp

185

Gly Leu

58

Ser

10

Ser

Lys

Val

Thr

His

90

Ile

Asp

Asn

Leu

Asp

170

Tyt

Ser

Leu

Ser Ala Ser

Gln Asp

Ala

Pro

Lys

Glu

Phe

Gln

195

Ser

Glu

Ser

Pro

Ser

60

Ser

Tyr

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Val

Lys

45

Arg

Ser

Ser

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Gly

30

Leu

Phe

Leu

Ala

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Val

15

Thr

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Gly

Ala

Ile

Gly

Pro

80

Trp

Gly

Ala

Gln

160

Ser

Tyr

Ser
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[0016]

211>
€212
213>

220>
823>

400>
%Sp Ile Gln Met ghr Gln

Asp

Tyr

Ser

65

Glu

Thr

Pro

Thr

Glu

Ser

Ala

Phe

Arg

Ala

Ser

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

<210
211>
<aly
213>

220>
223>

<4002
?Sp Ile Gln Met‘ghr Gln Ser Pro Ser §8r Leu Ser Ala Ser ¥%l Gly

214
PRT

Artiticial Sequence

Synthetic peptide sequence

31

Val Thy
20

Trp Tyr
35

Ala Ser
Ser Gly
Phe Ala
Gly Gly
100
L Phe
b
Ser Val
Gla Trp
Val Thr
Leu Thr
180
Gly Val
195

Arg Gly

32
214
PKT

Tle

Gln

Tyr

Thy

Thr

85

Gly

Lle

Val

Lys

Thy

Glu

Thy

Gln

Arg

Asp

70

Tyr

Thr

Phe

Cys

Val
150

Gln

1 Ser

His

Cys

Ser
Cys
Lys
Ser
55

Phe

Ty

Lys

Pro

Leu

135

Asp

Asp

Cys

Gln

Artiticial Seguence

Pro Ser Ser
10
Lys Ala Ser
25
Pro Gly Lys
40
Thr Gly Val
Thr Leu Thr
Cys Gln His
90
Val Glu Ile
105
Pro Ser Asp
120
Leu Asn Asn
Asn Ala Leu
Ser Lys Asp
170

Ala Asp Tyvr
185

Gly Leu Ser
200

Synthetic peptide sedquence

32

59

Leu

Gln

Ala

Pro

Tle

75

Hig

Lys

Glu

Phe

Gln §

155

Ser

Glu

Ser

Ser

Asp

Pro

Ser

60

Ser

Tyr

Arg

Gln

Tyr
140

Lys

Pro

Ala

Val

Lys

Arg

Ser

Ser

Thr

Leu

125

Pro

Gly

Tyr

His

Val

205

Ser

Gly

30

Leu

Phe

Leu

Ala

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thi

Val

15

Thr

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Yal

Lys

Gly

Ala

Ile

Gly

Pro

80

Trp

Als,

Gly

Ala

Gln

160

Ser

Tyr

Ser
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[0017]

Asp Arg
Val Ala
Tyr Ser
50

Ser Gly
65

Glu Asp
Thr Phe
Pro Ser

Thr Ala
130

Lys Val
145

Glu Ser
Ser Thr
Ala Cys
Phe %Tg

2107
211y
<212
<213

220>
223>

<400>

Val
Trp
35

Ala

Ser

Phe

Gly

Val

115

Ser

GIn

Val

Leu

Glu
195

Arg

33
452
PRT

Thi
20

Tyr
Ser
Gly
Ala
100
Phe
Val
Trp
Thr
Thr
180
Val

Gly

[lo Thr

Gl Gln

Tyr Arg

Thr Asp

70
Thr Tyr
85
Gly Thr
Lle Phe

Val Cys

Lys Val
150

Glu Gln

165

Leu Ser

The His

Glu Cys

Cys
Lys
Ser
55

Phe
Tyr
Lys
Pro
Leu
135
Asp
Asp

Lys

Gln

Artifiecial Ssquence

Lys Ala

2y

Pror Gly
40

Thr Gly

Thr Leu

Cys Gln

Val Glu
105

Pro Ser
120

Leu Asn

Asn Ala

Ser Lys

Ala Asp
185

Gly Leu
200

Synthetic peptide sequence

33

?lu Val Gln Leu gal Glu Ser Gly Gly

Ser Leu Arg‘%gu Ser Cys Ala Ala Ser

[#;

Gly Met Ser Trp Val Arg Gln Ala Pro
35 40

Ala Thr Val Ser Ser Gly Gly Ser Tyr

60

Ser

Lys

Val

Thr

His

90

Tle

Asp

Asn

Leu

170

Tyr

Ser

Gly
10
Gly

Gly

Ile

Gln

Ala

Pro

Ile

His

Phe

Gln

155

Ser

Glu

Ser

Leu

Phe

Lys

Tyr

Asp Val
Pro Lys
45
Ser Arg
60
Ser Ser
Tyr Ser
Arg Thr
Gln Leu
125
Tyr Pro
140
Ser Gly
Thr Tyr

Cys His

Pro Val
205

Val Gln

Thr Phe

Gly Leu
45

Tyr Ala

Gly

30

Leu

Phe

Leu

Ala

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Pro
Ser
30

Glu

Asp

Thr

Leu

Ser

Gln

Pro

95

Ala

Ser

Gln

Ser

Leu

175

Val

Lys

Gly
15
Arg

Trp

Ser

Ala

Tle

Gly

Pro

80

Trp

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser

Gly

Asn

Val

Val
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[0018]

Lys

65

Leu

Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Val

305

Gly

Ile

Val

50

Gly

Gln

Arg

Gln G

Val

130

Ala

Ser

Val

Pro

Ie

Glu

His

290

Arg

Lys

Glu

Arg

Met

Gln

Leu

Trp

Leu

Asp

Asn

Yal

Glu

Lysg

Phe

Asn

Gly

100

Tht

Pro

Gly

Asn

Gln
180

@
B

Ser

s Thr

Ser

Ar

26

Pro

Kla

Val

Tyt

Thr
340

Tyr Thr Leu
355

Thy
Ser
85

Thr

Leu

Ser
165
Ser
Set
Asnt
His
Val
245
Thir
Glu
Lys
Ser
Lysg
325

Tle

Pro

[le
70

Leu
Thr
Val
Ala
Leu
150
Gly
Ser
Leu
Thr
Thr
230
Phe
Pro
Val
Thr

Val
310

Ser

Arg

Ala

Thr

Pro

135

Val

Ala

Gly

Gly

Lys
215

Arg

Ala

Leu

Val

120

Lys

Leu

Leu

Thy

200

Val

vs Pro

Glu

Lys

Lys

295

Leu

Cys Lys

Ser

Pro

Lys

Phe

Val

Phe

280

Pro

Thr

Val

Ala

Asp
Glu
Ala
105

Ser

Asp
Thr
Tyr
185
Gln
Asp
Pro
Pro
Thr
265
Asn
Arg
Yal

Ser

Lys
345

Ser Arg Glu
360

61

Asn

Ser
Lys
Tyr
Ser
170
Ser
Thr
Lys
Cys
Pro
250
Cys
Trp
Glu
Leu
Asn
330

Gly

Ala

75

Thr

Arg

Ala

Ser

Phe

155

Gly

Leu

Tyr

Lys

Pro

238

Lys

Val

Tyr

Glu

His

315

Lys

Gln

Met

Lys

Ala

Phe

Ser

Thr

140

Pro

Val

Ser S

Ile

Val

220

Ala

Pro

Val

Val

Gln

300

Gln

Ala

Pro

Thr

Asn
Val
Phe
Thr
125
Ser

Glu

His

55
Glu
Pro
Lys
Val
Asp
Tyr
Asp
Leti

Arg

Lys

Ser

Tyr

Asp

110

Lys

Gly

Pro

Thr

YVal

190

Asn

Pro

Glu

Asp

Asp

270

Gly

Asn

Trp

Pro

Glu

350

Asn

Leu
Tyr
95

Val
Gly
Gly
Yal
Phe
175
Yal
Val
Lys
Leu
Thr
255
Val
Val
Ser
Leu
Ala
335

Pro

Gln

Tyr

80

Cys

Tep

Pro

Thr

Thr

160

Pro

Thr

Asn

Ser

Leu

240

Leu

Ser

Glu

Thr

Asn

320

Pro

Gln

Val



CN 104936621 A

JE3

3

&

18/34 L

[0019]

Ser Leu Thr Cys Leu Vel Lys Gly Phe
370 b5}

Glu Trp Glu

385

Pro Val Leu

Val Asp Lys

Glu
435

Met His

Ser Pro Gly

450

<2107
211>
{2127
213>

<2207
<223

<400

34
162
PRT

34

Ser
Asp
Ser
420
Ala

Lys

Asn Gly Gln
390

Ser Asp Gly

405

Arg Trp Gln

Leu His Asn

Artitficial Seguence

?1u Val Gln Leu gal Glu Ser

Ser Leu Arg
Gly Met S
3

Ala The
50

Lys Gly Arg
65

Leu Gln Met

Ala Arg Gln

Gly Gln Gly

115

Ser Val
130

Phe

Ala Ala
145

Leu

Val Ser

Leu
20

Trp
Ser
Phe
Asn
Gly
100
Thy

Pro

Gly

Ser Cys Ala
Val #rg Gln
Ser Gly Gly
55
Thr

Ile Ser
70

Ser
85

Leu Arg

Thr Thr Ala

Val Thr

Leu

Ala Pro
139

Leu

Leu Val

Cys
1h0

Pro

Ser

Gln

His
440

Gly

Ala

Ala

40

Ser

Arg

Ala

Leu

Val S

120

Ser

Lys

Glu

Phe

Gly

425

Tyr

Synthetic pepride sequence

Gly

Ser

25

Pro

Ty

Asp

Glu

Ala

105

Ser

Asp

Trp Asn Ser Gly Ala Leu Thr

62

Tyt Pro

Asn Asn

395

Ser
380

Tyr

Asp

Cys

Phe Leu Tyr Ser

410

Asn Val

Phe

Ser

Thr Gln Lys Ser

Gly
10

Leu

Gly Phe

Gly Lys

I'le Tyr

Asn Ala
7

(&9

Asp Thr

90

Thr Arg
Ser

Ser

Phe
155

Tyr

Ser Gly

Val

Thr

Gly

Tyr

60

Lys

Ala

Phe

Thr
140

Pro

Val

445

Gln

Phe

Leu

45

Ala

Asn

Val

Phe

Ala Ser Thr

125

Ser

Glu

His

Ile

Thr

Lys

Cys

430

Leu

Pro

Ser

30

Glu

Asp

Ser

Lys

Gly

Pro

Thr

Ala

Thy

415

Ser

Ser

Gly

15

Arg

Trp

Ser

Leu

Tyr

95

Val

Gly

Gly

Val

Phe

Val
Pro
400
Thr

Val

Cys

Gly

Asn

Val

Val

Trp

Pro

Thr

Thr

160

Pro
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[0020]

Ala

Val

His

Gly

Met

His

Val

Val

Pro

Lys
210

Cys Asp

Gly

Ile

Glu

His

Tyr Arg

305
Gly

Tle

Val

Ser

Glu

385

Pro

Val

Met

Lys

Glu

Tyr

Leu

370

Trp

Val

Asp

His

Pro
450

Leu Gl
180

Ser ‘Ser
195

Pro Ser

Lys Thr

Pro Ser

Ser Arg
260

Asp Pro
270

Asn Ala

Val Val

Glu Tyr

Liys Thr

340

Thr Leu
365
Thr Cys

Glu Ser

Leu Asp

Lys Ser

420

Glu Ala
435

Gly Lys

165

Ser

Ser

Asn

His

Val

245

Thr

Glu

Lys

Ser

Pro

Leu

Asn

Ser

406

Arg

Leu

Ser Gly
Leu Gly
Thr Lys

215
Thr Cys

230

Phe Leu

Pre Glu

Val Lys

Thr Lys

Leu

Cys Lys

s Ser Tys

Pro Ser

Val Lys

Gly Gln

Asp Gly

Trp Gln

His Asn

Leu
Thr
200
Val
Pro
Phe
Val
Phe
280
Pro
Thr
Val
Ala
Atrg
360
Gly
Pro
Ser

Gln

His
440

T
Gln
Asp
Pre
Pro
I
Asn
Arg
Val
Ser
Lys
Glu
Phe
Glu
Phe

Gly

Ty

63

170

Ser

Thr

Lys

Cys

Pro

250

Cys

Ttp

Glu

Leu

Asn

330

Gly

Glu

Tyr

Asn

Phe
410

Asn.

Thr

Leu

Tyr

Lys

Pro

235

Lys

Val

Tyr

Glu

Gln

Met

Pro

Asn

395

Leu

Cys

Gln

Ser

Tle

Val

220

Ala

Pro

Val

Val !

Gln

300

Glo

Ala

Pro

Thr

Ser

380

Tyr

Lys

Ser

Pro

Lys

Val

Asp

Leu

Arg

Lys

365

Asp

Lys

Ser

Ser

Ser
445

Val

190

Asn

Pro

Glu

Asp

Asp

Gly

Asn

Trp

Pro

Glu

350

Asn

Ile

Thr

Lys

Cys

430

Leu

175

Val
Val
Lys
Leu
Thr
255
Val
Val
Ser
Leu
Alg
336
Pro
Gln
Ala
Thr
Leu
415

Ser

Ser

Thr

Asn

Ser

Leu

240

Leu

Ser

Glu

Thr

Asn

320

Pro

Gln

Val

Val

Pro

100

Thr

Val

Cys
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[0021]

212>

PRT

€213 Artificial Sequence

<220
223>

<A00>
Glu Val
1

Ser Leu

Gly Val

Gly Val
50

Ser Arg
65

GIn Met
Arg Asp
Thr Val
Ser ‘Ser

130
Lys Asp
Leu Thr
Leti Tyr
Thr Gln
Val Asp

210

Pro Pro
225

Phe Pro

Val Thr

Synthetic peptide sequence

35
Glo

Arg

His

35

Lys

Phe

Asn

His

Ser

118

Lys

Tyr

Ser

Ser

Thr

195

Lys

Cys

Pro

Cys

Leu

Leu

20

Trp

Trp

Thr

Ser

Ar
10

Ala §

Ser

Phe

Gly

Leu

180

Tyr

Lys

Pro

Lys

Val
260

Phe Asn Trp Tyr

Val
5

Ser
Val
Ala
Lle

Leu
85

Pro
Val
165
Ser
Tle
Val
Ala
Pro
245

Val

Val

Glu

Cys

Arg

Gly

Ser

70

Arg

Ala

Thr

Ser
Glu
150
His
Ser
Cys
Glu
Pro
2130
Lys

Val

Asp

Ser

Ala

Gln

Gly
55

Lys

Ala

Met

Lys

Gly

139

Pro

Thr

Vial

Asn

Pro

215

Glu

Asp

Asp

Gly

Gly Gly
Ala Ser
25
Ala Pro
40
Ser Thr
Asp Asn
Glu Asp
Asp Tyr
105
Gly Pro
120
Gly Thr
Val Thr
Phe Pro
Val Thr
185
Val Asn
200
Lys Ser
Leu Leu
Thr Leu
Val Ser
265

Val Glu

64

Gly
10

Gly
Gly
Asp
Ala
Thr
90

Trp
Ser
Ala
Val
Ala
170
Val
His
Cys
Gly
Met
250

His

Val

Leu

Phe

Gly

Val

Ala

Ser

155

Val

Pro

Lys

Asp

Glu

His

Val

Val

Gln

Phe

Leu

140

Trp

Leu

Ser

Pro

Lys
220

¢ Pro

Ser

Asp

Asn

Gln Pro Gly
15

Leu

Thr
30

Leu Glu
45

Ser

Ser

Tyr

Gly

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Thr

Ser

Arg

Pro

Ala

Ala

Leu

Tyr

Thr

110

Leu

Cys

Ser

Ser

Ser

190

Asn

His

Val

The

Glu

270

Lys

Lys

Tp

Leu

Tyr

Cys

9%

Leu

Ala

Leu

Gly

Ser

175

Leu

Thr

Thr

Phe

Pro

255

Val

Thr

Gly

Tyr

Val

Met

Leu

80

Ala

Val

Pro

Val

Ala

160

Gly

Gly

Lys

Cys

Leu

240

Glu

Lys

Lys
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[0022]

275

Pro Arg Glu Gln Tyr
290

Thr Val
305

Leu Gln A
3

sp
10
Val

Asn Ala Leu

325

Ser Lys

Ala Gly Gln

340

Lys Pro Arg

Arg Glu Met Tht Lys

[Sion]
cn—
e

Gly Phe

370

Tyr Pro Ser Asp

Pro Glu Asn Asn

385

Tyr Lys
390

Ser Phe Phe Leu Tyr Ser

405

Val

/a1l Phe Ser
420

Gln Gly Asn

His Tyr Thr Gln Lys Ser
435

<210%
Q112
219>
213>

{2207
<223>

400> 86
?sp Ile Gln

36
215
PRT

Met ghr Gln

Asp Arg Val ggr ile Thr

Tyr Leu g%s Trp Tyr Gla

ITle Tyr Ser The Sor Asn
50

Gly Ser Gly Ser Gly Thr
65 70

Pro Glu Asp Phe %%a Thr

280

Asn Ser Thr

295

Trp Leuw Asn

Pro Ala Pro

Glu Gln

3456

Pro

Gln
360

Asn Val

Tle
375

Alg Val

Thr Thr Pro

Lys Leuw Thr

Val
425

Cys Ser

Ser Leu

440

Leu

Artificial Sequence

Synthetic peptide sequence

Ser Pro Ser

Cys Thr Ala
25

Gln Lys Pro

40

Lou Ala. Ser

Tyr Thr

Ser

Tyr Tyy Cys

65

Tyr

Gly

Ile
330

Val Tyr

Ser Leu

Glu

Val
395

Pro

Val

Asp
410

Met His

Ser Pro

Ser Leu

10

Ser Leu

Gly Ser

Gly Val

Thr
75

Leu

His Gln
90

Val
300
Glu

Lys

Thr

Trp Glu

380

Leu

Lys

Glu

Gly

Ser
Ser
Ser
Pro

60

Ile

Tyr

Thr

Leu

Cys

365

Ser

Asp

Ser

Ala

Lys
445

Ala

Val

Pro

45

Ser

Ser

Ser

Lys

Ile

Pro

350

Léu

Asn

Ser

Arg

Leu
430

Ser

Ser

30

Lys

Arg

Ser

Arg

Val

Cys

Pro

Val

Gly

Asp

415

His

Val
15
Ser

Leu

Phe

er

oA

Leu

Lys

320

Ser

Lys

Gln

Gly

400

Gln

Asn

Gly

Thr

Trp

Ser

Gln

80

Pro
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[0023]

Leu Thr Phe Gly
100

Ala Pro Ser Val

115

Gly Thr Ala Ser

130

Ala Lys Val Gln
145

Gln Glu Ser Val

Ser Ser Thr Leu

180

Tyr Ala €ys Glu
195

Ser Phe Asn Arg
210

210>
211>
212>
<213

<220
<2235

<400> 37
?Iu Val Gln Leu

37
116

Ser Leu Arg Leu
20

Gly Val His Trp
35

Gly Val

Lys Trp
50

Ser Arg Leu Thr
65

Gln Met Asn Ser

His Arg
100

Arg Asp
Thr Val Ser Ser
115

210> 38
¢211> 116
<212> PRT

Gly Gly

Phe Tle
Val Val

Lys
190

Ttp
The Glu
165

Thr Leu

Val Thr

Gly

Val Glu
5

Ser Cys
Val Arg
Ala Gly
Ile Ser

70

Leu Arg

35

Asp Ala

Glu ©

Thr

Phe

CGys

135

Val

Gln

Ser

His

216

PRT
Artificidal Sequence

ber
Ala
Gln
Gly
a5

Arg

Ala

Met

Lys Val
105

Glu

Pro Pro Ser

120

Leu Leu Asno

Asp Asn Ala

Lys
170

Asp Ser

Lys Ala Ala

185

Gln Gly
200

Leu

Synthetic peptide sequence

Gly Gly :

Ala Ser
25

Gly

Ala Pro Gly
40

Ser Thr Asp

Asp Asn Ala

Glu Asp Thr

90

Asp Tyr
105

Trp

66

Ile

Asp

Asn

Leu

155

Asp

Tyr

Ser

Leu

Phe

Lys

Tyr

Lys

75

Ala

Gly

Lys Arg

Glu Gln
125

Phe
140

Tyr
Gln Ser
Ser Thr
Glu

Lys

Pro
205

Ser

Val Gln

Ser Leu

Gly Leu

45

Asn
Ser Ser
Val Tyr

Gln Gly

Thr
110

Leu

Pro

Gly

Tyr

His

190

Val

Pro

Thr
30

Glu

Ser Ala

Leu

Thr
110

Val

Lys

Arg

Asn

Ser

175

Lys

Thr

Lys

Trp

Leu

Tyr

Cys

95

Leu

Ala

Ser

Glu

Ser

160

Leu

Val

Lys

Gly

Tyr

Val

Met

Leu

80

Ala

Val
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[0024]

213>

<220
223>

<400> 38

Artificial Sequence

%lu Val Gli Leu gal Glu Ser

Ser Leu Arg

Gly Val His
35

Ala Val Lys

50

Ser Arg Phe

65

GIn Met Asn

Arg Asp His

Thr Val Ser
115

<210>
<211
212>
<213%

2202
223>

<4002

39
116
PRT

39

Leu
20

Trp Val Arg Gln Ala
40

Ser Cys Ala

Trp Ala Gly Gly
55

Thr

Ser

Arg

100

Ser

ITe Ser Lys
70

Leu Arg Ala

8b

Asp Ala Met

Artificial Sequence

%lu Val Gln Leu gal Glu Ser

Ser Leu Arg
Gly Val His
35
Ala Val Lys
50
Ser Arg Phg
65

Gln Met Asn

Arg Asp His %55 Asp Ala Met Asp

Leu
20

Trp
Trp
The

Ser

Ser Cys Ala

Val Arg Gln

Ala Gly Gly

895

Ile Ser Lys
70

Leu Arg Ala
85

Synthetic peptide sequence

Gly Gly

Ala. Ser

25
Pro
Ser Thr
Asn

Asp

As
P 105

Synthetic peptide sequence

Gly Gly
Ala S
2

Ala
40

Pro

Ser Thr

Asn

Asp

Glu Asp

=g
Ot
211

67

Gly Leu Val
10

Gly Phe Thr

Gly Lys Gly

Asp Tyr Asn

60
Ala Lys Asn
75

Thr
90

Ala Val

Trp Gly Gln

Gly Val

10

Leu

Gly Phe Ser

Gly Lys Gly

Asn
60

Asp Tyr

Ala Lys Asn

75

Thr Ala Val
90

Trp Gly Gln

Gln

Phe

Leu

45

Ser

Ser

Tyr

Gly

Gln

Leu

Leu

45

Ser

Ser

Tyr

Gly

Pro

Thr

30

Glu

Ala

Leu

Tyr

Thr
110

Pro

Thr

30

Glu

Ala

Leu

Tyr

Thr
110

Gly
15

Lys
Trp
Leu
Tyr
Cys

95

Leu

Lys
Trp
Leu
Tyr
Cys

99

Let

Gly

Tyr

Val

Met

Leu

30

Ala

Val

Gly

Tyr

Val

Met

Leu

80

Ala

Val
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Thr Val Ser Ser
115
210> 40
Q11> 116
212> PRT
213> Artificial Sequence
<2200
223> Synthetie peptide seguence
400> 40
?lu Val ¢ln Leu gal Glu Ser Gly Gly ?éy Leu Val Gln Pro ?%y Gly
Set: Leti Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Leii Thr Lys Tyr
20 25 30
Gly Val His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Val Lys Tep Ala Gly Gly Ser The Asp Tye Asn Ser Ala Leu Mel
50 55 60
Ser Arg Phe Thr Tle Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu
65 70 75 80
Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 95
Arg Asp His Arg Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu Val
100 103 110
Thr Val Seér Ser
115
210> 41
211> 116
212> PRT
<213> Artifieial Sequence
220>
<223> Bynthetic peptide sequence
<400> 41
?1u Val Gln Leu gal Glu Ser Gly Gly ?%y Leu Val Gln Pro ?%y Gly
Ser Let Arg Leti Setr Cys Ala Ala Ser Gly Phe Ser Leu Thr Lys Tyr
20 25 30
Gly Val His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp V4l
35 40 45
Gly Val Lys Trp Ala Gly Gly Ser Thr Asp Tyr Asn Ser Ala Leu Met
50 55 60
Ser Arg Phe Thr Ile Ser Lys Asp Asn Ala Lys Asn Ser Leu Tyr Leu
65 70 75 80
Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Vel Tyr Tyr Cys Ala

[0025]

68
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[0026]

85 90

95

Arg Asp llis Arg Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu Val
10% 1056 110

ThHr Val Ser
1156

£210% 42
211> 108
212> PRI

Seit

213> Artificial Sequence

<2202

223>  Synthetie peptide sequence

100> 42
?sp Tle Gln

Asp Arg Val

Tyr Leu His
35

Ile Tyr Ser

50

Gly Ser Gly

65

Pro Glu Asp

Leu Thy Phe

<210> 43
211> 108
212> DPRT

Met: ghr In Ser Pro Ser §8r Len Ser Ala

Thi Ile Thr Cys Thr Ala Ser Leti Ser Val

20 25

Trp Tyr Gl Gln Lys Pro Gly Ser Ser Pro
40 45

Thi Ser Asn Leu Ala Ser Gly Val Pro Ser

56 60
Ser Gly ;gr Ser Phe Thr Leu I%r Ile Ser
g {

Phe Ala Thr Tyr Tyr Cys His Gln Tyr His
85 90

Gly Gly Gly Thr Lyg Val Glu Ile Lys
100 105

213> Artifieial Sequence

<2207

£223> Synthetic peptide sequence

<400> 43
?sp Ile Gln

Asp Arg Val

Tyr Leu His

30

Ile Tyr Ser
50

Gly Ser Gly
€5’ ’

Met; ghr Gln Ser Pro Ser ?8r Leu Ser Ala
Thr Ile Thr Cys Thr Ala Ser Leu Ser Val
20 25

Trp Tyr 6la Gln k%s Pro Gly Lys Ala Pro

et

45

Thr Ser Asn Leu Ala Ser Gly Val Pro Ser
56 60

Ser Gly Igr Asp Phe Thr Leu ;gr Ile Ser
Y

69

Ser

Ser

30

Lys

Arg

Ser

Arg

Ser

Ser

30

Lys

Arg

Ser

Val Gly
15

Ser Thr
Leu Leu
Phe Ser
Leu Gln

80

Ser Pro

Val Gly
15

Ser Thr
Leu Trp

Phe Ser

Leu Gln
80
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[0027]

Pro Glu Asp Phe ééa Tht Tyr Tyr Cys gés Gln Tyr His Arg ggr Pro

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

2107
211>
212>
213>

€220>
223>

400>

44
108
PRT
Artificial Seguence

Syrithetic peptids sequence
44

?sp Ile Gln Met ghr Gln Ser Pro Ser

Asp Arg Val ;gr Ile Thr Cys Thr Ala

25

Tyr Leu g%s Trp Tyr Gln Gln Lys Pro

40

Ile Tyr Ser Thr Ser Asn Leu Ala Ser
50 55

Gly Ser Gly Ser Gly Thr Asp Tyr Thr
65 70

Pro Glu Asp Phe %%a Thr Tyr Tyr Cys

Lew Tht Phe Gly Gly Gly Thr Lys Val

100 105

45
108
PRT
Artificial Sequence

Synthetic peptide sequence
45

%sp Ile Gln Met ghr Gln Ser Pro Ser

Asp Arg Val Thr Tle Thr Cys Thr Ala
20 25

Tyr Leu His Trp Tyr Gln Gln Lys Pro
35 40

Ile Tyr Ser Thr Ser Asn Leu Ala Ser
50 55

Gly Ser Gly Ser Gly Thr Asp Tyr Thr
65 70

70

Ser
10

Ser
Gly
Gly
Leu
His
90

Glu

Ser
10

Ser
Gly

Gly

Leu

Leu Ser Ala Ser

Leu Ser Val Ser
30

Lys Ala Pro Lys
45

Val Pro Ser Arg
60

Thr Ile Ser Ser
75

Gln Tyr His Arg

Ile Lys

Leu Sér Ala Ser
Leu Ser Val Ser
30

Lys Ala Pro Lys

Tu

Val Pro Ser Arg
60

Thr Ile Ser Ser
75

Val Gly
15

Ser Thr
Leu Leu
Phe Ser
Leu Gln

80

Ser Pro
95

Val Gly
Ser Thr
Leu Trp
Phe Ser

Leu Gln
30
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[0028]

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys His Gln Tyr His Arg Ser Pro
85 90 95

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<2107 46

211> 108

<212> PRT

<213» Artificial Sequence

<2207
223> Synthetic peptide sequenge

400> 16
?sp Ile Gln Met ghr Gln Ser Pro Ser

Asp Arg Val Thr I1a Thr Cys Thi Ala
20 25
Tyr Leu His Trp Tyr Gln Gln Lys Pro
35 40
Ile Tyr Ser Thr Ser Asn Leu Ala Ser
50 55

Gly Ser Gly Ser Gly Thi Ser Phe Thr
65 70

Pro Glu Asp Phe %%a Thr Tyr Tyr Cys
Leu Thr Phe ?%% Gly Gly Thr Lvs Val

105

210> 47

211> 108

212> PRT

Q13> Artificial Segiience

<2207
(223> Synthetic peptide seguence

<400> 47
?sp lle Gln Met ghr GIn Ser Pro Ser
Asp Arg Val Thr Ile Thr Cys Thr Ala
20 25
Tyr Leu His Trp Tyr Gln Gln Lys Pro
35 40

Tle Tyr Ser Thr Ser Asn Leu Ala Ser
50 55

Gly Ser Gly Ser Gly Thr Ser Tyr Thr
65 70

71

Ser
10

Ser
Gly
Gly
Leu
His
90

Glu

Ser
10

Ser
Gly

Gly

Leu

Leu

Leu

Ser

Val

Thr

75

Gln

Ile

Leu

Leu

Ser

Val

Thr
75

Ser Ala
Ser Val
Ser Pro
Pro Ser
B0

Ile Ser
Tyr His

Lys

Ser Ala
Ser Val
Ser Pro

45
Pro Ser
60

Ile Ser

Ser:

Ser

30

Lys

Arg

Ser

Arg

Ser

Ser

Lys

Arg

Ser

Leu

Phe

Leu

Ser
95

Val

15

Ser

Leu

Phe

Leu

Gly

Thr

Trp

Ser

Gln

80

Pro

Gly

Thr

Leu

Ser

Gln
80
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[0029]

Pro Glu Asp Phe éla The Tyr Tyr Cys gés Gln Tyr His Arg ggr Pro
5

Leu The Phe Gly Gly Gly The Lys Val Glu Ile Lys
100 105

<210% 48
211> 108
<212> PRI
218>

220>
223>

400> 48

?sp Ile Gin

Asp Arg Val

Tyr Leun His
35

Tle Tyr Ser

50

Gly Ser Gly

65

Pro Glu Asp

Leu Thr Phe

210> 49
211> 330
212> PRT
<213

$2207
223>

400> 49
§la Ser Thr
Ser Thr Ser
Phe Pro Glu
35
Gly Val His
50

Leu Scr Ser
65

Tyr Ile Cys

Artificial Sequence

Met ghr Gln Ser Pro

Thr Ile Thr Cys Thr
20

Tep Tyr Gla Glo Lys

40

Thr Ser Asn Ala

l.eu
55

Ser Gly Thr Ser Tyr
70

Phe Ala Thr Tyr Tyr
85

Gly Gly Gly Thr Lys
100

Artifieial Sequence

Lys gly Pro Ser Val
Gly Gly Thr Ala Ala
20
Pro Val Thr Val Ser
40
Thr Phe Pro Ala Val
55

Val Val Igr Val Pro
7

Agn Val Asn His Lys

Synthetic peptide sequence

Ser

Ala

25

Pro

Ser

Thr

Cys

Val
105

Synthetic peptide seguence

Phe
Leu
25

Trp
Leu
Ser

Pro

72

?gr Leut Ser Ala Ser

Ser Val Ser

30

Ser Leu

Gly Ser Ser Pro Lys

45

Gly Val Pro Ser

60

Arg

Leu Thr
75

Ile Ser Ser

His Gln
90

Tyr His Arg

Glu Tle Lys

?50 Leu Ala Pro Ser

Gly Cys Leu Val Lys
30

Asn Ser Gly Ala Leu
45

Gln Ser Ser Gly Leu
60

Ser Ser Leu Gly Thr

75

Ser Asn Thr Lys Val

Val

15

Ser

Lew

Phe

Leu

Ser
95

Ser

15

Asp

Thr

Tyr

Gln

Asp

Gly

The

Trp

Ser

Gln

80

Pro

Lys

Tyt

Ser

Ser

Thr

80

Lys
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[0030]

Lys

Pro

Lys

Val

145

Tyr

Glu

His

Lys

Pro

Asn

Leu

Val
305

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

- Thr

Ser

Tyr

Tyr

290

Phe

Glu

Pro

115

Lys

Val

Asp

Tyr

As

19

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Gln Lys Ser

<2102
211>
212>
213>
<2209
223>

<400>
%lu‘vai Gln Leu gal Glu Ser Gly Gly %éy Leu Val Gln Pro %éy Gly

o0
452

PRT
Artificial Sequence

Pro
100
Glu

Asp

Asp

150
Trp
Pro
Glu
Asn
Tle
Thir
Lys

Cys

Len

85

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Thr

Leu

Ser

Ser
325

Ser

Leu

Leu

Ser

150

Glu

Thi

Asn

Pro

Val

Val

Pro

Thr

Val

210

Leu

a3

Cys

Gly

Met

135

His

Val

Tyr

Ser

Glu

Pro

Val

295

Met

Ser

Asp

Gly

Tle

Glu

His

Arg

Lys

200

Glu

Tyr

Ieu

Trp

Val

280

Asp

His

Pro

Lys
1056
Pro
Ser
Asp
Asn
Val
185
Glu

Lys

Thr

Thr €

Glu

Leu

Lys

Glu

Gly

Synthetic peptide seguence

50

73

90

Thr

Ser

Arg

Pro

Ala

170

Yal

Tyr

Thr

Leu

250

Ser

Asp

Ser

Ala

Lys
330

His

Val

Thr

Thr

Phe

Pro
140

Glu Val

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

315

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

300

His

Cys
Leu

125

Glu

Ser

Lys

110

Phe

Val

s Phe

Pro

Thr
190

s Val

Ala

Arg

Gly

Gln Pro

Gly
283

Gln

Asn

270

Ser

GIn

His

95

Pro

Pro

Thr

Asn

175

Val

Ser

Lys

Gluy

Phe

255

Glu

Phe

Gly

Tyr

Cys

Pro

Cys

160

Glu

Leu

Asn

Gly

Glu

240

Asn

Phe

Asn

Thr
320
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[0031]

Ser
Gly
Ala

Leu

Ala

Ala
145
Val
Ala

Val

Hig

His

Val

Tyr
305

Gly

Leu

Met

Thr

50

Gly

Gln

Arg

Gln

Val

130

Ala

Ser

Val

Pro

210

s Asp

Gly
Ile
Glu
Hi's
290

Arg

Lys

Arg Leu
20

Ser Trp
35

Val Ser
Arg Phe
Met Asn
Gln Gly

100

Gly Thr
11b

Phe Pro

Leu Gly

Trp Asn S

Leu Gln
180

Ser Ser
195

s Pro Ser

Lys Thr

Pro Ser

Ser Arg

260

Asp Pro

Asn Ala

Val Val

Ser

Val

Ser

Thr

Ser

85

Thr

Leu

Leu

Cys

186

Ser

Ser

Asn

His

Yal

245

Thy

Glu

Lys

Ser

Cys

Arg

Gly

Ile

70

Leu

Thr

Val

Ala,

Lieu
150

Gly

Ser

Leu

Thr

Thy

230

Phe

Pro

Val

Thr

Val
310

Ala
Gln
By
ber
Arg
Ala
Thr
Pro
135
Val

Ala

Gly

Glu
Lys
Lys
295

Leu

Glu Tyr Lys Cys Lys

Ala

Ala
40

Ser

Ser
25

Pro

Tyr

Gly

Gly

Tle

Arg Asp Asn

Ala

Leu

Val
120

Ser S

Lyg

Leu

Leu

y Thr

200

Val

Pro

Phe

Val

Phe

280

Pro

Thr

Val

Glu
Ala

105

Ser

Gln

Pro

Thr

265

Asn

Arg

Val

Ser

74

Asp

90

Thr

Ser

Lys

Tyr

Ser

170

Ser

Thr

Pro

250

Cys

Trp

Glu

Leu

Asn

Phe

Lys

Tyr

Ala

5

Thr

Arg

Ala

Ser

Phe

155

Gly

Leu

Tyr

Lys

Pro

235

Lys

Val

Tyr

Glu

Thr

Gly

Tyr

60

Lys

Ala

Phe

Ser

Thr

140

Pro

Val

Ser

ILle

Val

220

Ala

Pro

Val

Val

Gln

300

Gln

Ala

Phe

Leu

45

Ala

Asn

Val

Phe 2

Thr

125

Ser

Glu

His

Ser

Cys

206

Glu

Pro

Lys

Val

Asp

285

Tyr

Asp

Leu

Ser

30

Glu

Asp

Ser

Tyr

110

Lys

Gly

Pro

Thr

Val

190

Asn

Pro

Glu

Asp

Asp

270

Gly

Asn

Trp

Pro

Arg
Trp
Ser
Leu
Tyr
95

Val
Gly
Gly
Yal
Phe
175
Val
Val
Lys
Leu
Thr
255
Val
Val
Ser
Leu

Ala

Asn

Val

Val

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asn

Ser

Leu

240

Leu

Ser

Glu

Thr

Asn

320

Pro



ON 104936621 A F 3 % 31/34 7

325 330 335

Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln
340 345 350

Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val
350 360 365

Scer Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val
370 375 380

Glu Trp Glu Ser Asn Gly Gln Pre Glu Asn Asn Tyr Lys Thr Thr Pro
385 390 395 100

Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
405 410 415

Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val
420 425 430

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
435 440 445

Ser Pro Gly Lys

460
210> 5l
Q1> 214
212 PRT
213> Artificial Sequence
220>
223> Synthetie peptide sequencs
400> 51
%sp Tle Gln Met ghr Gln Ser Pro Ser §8r Leu Ser Ala Ser Ygl Gly

Asp Arg Val Thr Tle Thr Cys Lys Ala Ser Gln Asp Val Gly Thr Ala
20 25 30

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Ser Tyr Arg Ser Thr Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

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

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln His His Tyr Ser Ala Pro Trp
85 90 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Y?%‘Phe Ile Phe Pro ? - Ser Asp Glu Gln Leu Lys Ser Gly

o
20 195
[0032]

75
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[0033]

Thr Ala
130

Ser Val Val Cys

Lys Val
145

Gln Trp Lys Val

150

Glu Ser Val The Glu Gln

165

Ser Thr Leun Thr

180

Leu Ser

Ala Cys Glu Val

195

Thr His

Phe Asn Arg
210

Gly Glu Cys

210> b2
211>
{212
213>

<2207
223>

£400> 52
{hr Val Ala Ala ]gro Ser

Leu Lys Ser g%y‘Thr Ala

Pro Arg Glu Ala Lys Val
35

Gly gsn Ser Gln Glu Ser

Tyr

Ser Leu Ser Ser Thr
65 70

His Lys Val Tyr gla Cys
3

Val Thr Lys Ser Phe Asn
160

210> 53

211> 106
212> PRT
<Z13>

L2207
223>

€920>
921>
992>
<5935

<220

WISC FEATURE
(45). . (45)

Let Leu Asn Asn
135

Asp Asn Ala Leu
Asp Ser Lys Asp
170

Lys Ala Ala Tyr
185

Gln Gly Leu Ser
200

Artifieial Sequence

Mutant version of humen constant

Val Phe Ile Phe
10

Ser Val Val Cys
25

Gln Trp Lys Val
40

Val Thr Glu Gln
55

Leu Thr Leu Ser

Glu Val Thr His

90

Arg Gly Glu Cys
105

Artificial Sequence

Mutant wersion of human constant

Xaa. at position 45 i Ala or Val

76

Phe Tyr Pro Arg
140

Gln Ser Gly Asn

155

Ser Thr Tyr Ser

Glu Lys His Lys

190

Set Pro Val Thr
205

kappa domain

Pro Pro Ser Asp

Leu Leu Asn Asn
30

Asp Asn Ala Leu

45
Asp Ser Lys Asp
60
Lys Ala Ala Tyr
75

Gln Gly Leu Ser

kappa domain

Glu
Ser
Leu
175

Val

Lys

Glu
15

Phe
Gln
Ser
Glu

Ser

Ala

Gln

160

Ser

Tyr

Ser

Gln

Tyr

Ser

Thr
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[0034]

221>
£2227
223>

<220>
221>
K222
<2237

<4002

MISC FEATURE

(7). (1) i

Xaa at pesition 77 i1s Ala, Gly, Ile, Val, Leu, Arg, Ser,
Glh, Pro, Asn, Met, His or Trp

MISC FEATURE

(83).. (83)
Xaa at position 83 is Leu or Val
53

%hr Val Ala Ala gro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln

10 15

Leu Lys Ser gly Thr Ala Ser Val Vgl Cys Leu Leu Asn égﬂ Phe Tyr

0 25

Pro Arg g%u Ala Lys Val Glno zgp Lys Val Asp Asn Xaa Leu Gln Ser

45

Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
50 55 60

Tyr Ser Leu Setr Ser Thr Leu Thr Leu Ser Lys Ala Xaa Tyr Glu Lys
65 70 80

75

His Lys Xau Tyr géa Cys Glu Val Thr gés Gln Gly Leu Ser Ser Pro

95

Val Thr Lys Ser Phe Asn Arg Gly %%g Cys

210>
211>
<2127
213>

42207
<223>

220>
221>
£228>
<223>

<400>

100

54
106
PRT
Artificial Sequence

Mutant version of human constant kappa domain

MISC FEATURE

(0. 77

Xaa at position 77 Is Ala, Gly, Ile, Val, Leu, Arg, Ser,
Gln, Pro, Asn, Met, His or Trp

54

?hr Val Ala Ala gro Ser Val Phe Ile Tge Pro Pro Ser Asp ?%u Gln

Leu Lys Ser Gly Thr Ala Ser Val ggl Cys Leu Leu Asn ggn Phe Tyr

20

Pro Arg g%u Ala Lys Val Gln ggp Lys Val Asp Asn 2%& Leu Gln Ser
)

Gly Asn Ser Gln Glu Ser Yal Thr Glu GIn Asp Ser Lys Asp Ser Thr
50 55 60

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Xaa Tyr Glu Lys
65 70 75

(s

Thr,

Thr,
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His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
85 90 95

Val Thr Lys Ser Phe Asn Arg Gly Glu
100 105

<210p hb
211> 106
212> PRT
<213>» Artificial Sequence

<2202

Cys

223> Mutant version of human constant

400> 55
¥hr Val Ala Ala gro Setr Val Phe Ile

Leu Lys Ser Gly Thr Ala Ser Val Val
20 25

Pro Arg Glu Ala Lys Val Gln Trp Lys
35 40

Gly Asn Ser Gln Glu Ser Val Thr Glu
50 hH

Tgr Ser Leu Ser Ser Thr Leu Thr Leu
6! 70

Hig Lys Val Tyr é%a Cvs Glu Val Thr

Val Thr Lys Ser Phe Asn Arg Gly Glu
100 1056

78

Phe
10

Cys

Val

Gln

Ser

His

90

Cys

kappa domain

Pro Pro
Leu Leu
Asp Asn
Asp Ser

60
Lys Ala
75

Gln Gly

Ser

Asp

Glu Gln
15

Asn Ash Phe Tyr

30

Ala Leu Gln Ser

45

Lys

Asp

Tyr

Ser

Ser Thr
Glu Lys
80

Ser Pro
95
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SEQ 1D NO: 1 hu08-VH vi.0
EVOQLVESGGGLYAPGGSLRLECAASGFTFERNGMEWYRQAPGKGLEWVATVSEGGSYIY YADSYKGRFTISRONAK
NSLYLQMNSLRAEDTAVYYCARQGTTALATREFEDVWGQGTLVIVSS

SEQ ID NO: 2 hu08 HCDR1

SRNGMS

SEQ 1D NO: 3 hu08 HCDR2

TVEBGGEYIYYADSVKG

SEQID NO: 4 hu08 HODRS

QGTTALATRFFDV

SEQIDNO: S hudg-vi vig

DIGMTOSPSELSASYCRRVTITCRASGDV G TAVAWYGQKPGKAPKLLIYSASYRSTGVPSRFSGSGEGTDF TLTISEL
QPEDFATYYCOHHYSAPWIFGGGTRVEIK

SEQIDNO: 6 hu0s LCDRY

KASQDVGTAVA
SEQIDNO:7 hu08 LCDR2
SASYRST

SEQID NO: 8 hu08 LCDR3
QHHYSAPWT

SEQ ID NO: 9 hu07-VH

EVQL.VE-:SGGGLVQPGGSLRLScMsGFTWmRMP%GLWAMMRFTISRDNM
NSLYLQMNSLRA&WAV*“ : r:: RDHR

TKYGVH

SEQ ID NO: 11 huO7 HCDR2

VKWAGGSTDYNSALMS

SEQID NO: 12 hu07 HCDRS3

DHRDAMDY

SEQID NO: 13 huO7-VL v1.0

DIGMTQSPESLEASVCDRVHTCTASLSVESTYL HWYQOKPCOKAPKLLIYSTSNLASGVPERFEGEGBGTDFTLTIBSEL

GPEDFATYYCHQYHREPLTFGGGTRVEIK
i : 34 bu07 R

TABLEVESTYLH

SEQIDNO: 15 hul7 LCDRZ

STSNLAS

SEQIDNO: 18 huo7 LCDRS

HQYHRSPLT

K 4A
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SEQID NO: 17 hu08-VHv1.0
CAGGTGCAGCTCETOGAGTCTCELEECEGALTGGTEGCAGCCTGECOELTCTICTCAGACTGTCTTGTECLELC
TCCGGCTTCACCTTCAGTAGGAATGGCATGTCTTGOGTGAGGCAGGCCCLTGELAAGGLLLTCGAGTCGETGE
CCACCGTTAGTAGTGGTGETAGTTACATCTACTATGCAGACAGTGTGAAGGGGLGGTTCACCATCTCLAGGGBAC
AACGCCAAGAACTCCCTETACCTCCAGATGAAC TCOCTCGAGGECCCAGEATACCGCCETGTACTACTGTGCCA
GACAAGGGACTACGGECACTAGCTACGAGETTCTTCCGATGTCTOCEGECACCELACTCTEBTGACCGTGTCCTC
¥

SEQID NG 18 hu08-VL w1 0

GACATCCAGATGACCCAGTCCLCCTCTICTCTETCTGLCTUTCTCEECEACAGAGTGACCATCACCTETAAGGC
CAGICAGGATGTAGGTACTGUTGTAGCOTOOTATCAGEAGAAGECTGOUARGGUTCCUAAGETELTGATCTACT
CEECATCCTIACCGGICCACTGGCETGUCTICCAGATICTCCGGCTCTCEUTCTCECACCBATTICACCOTGACT
ATCTCCTICCCTCCAGCUTOAGGATTTCGCCACCTACTACTGCCAGCACCATTATAGTGLTCCGTGEACBTTTEE
COGGLGGAACAAAGGETGGAGATCAAG

SEQID NO: 19 hu08-VH v1.1
EVQLVESGGGLVQPGGSLRLECAASGFTFSRNGMSWVRQTPDKRLEWVATVSSGGSYIYYADSVKGRFTISRDNAK
NSLYLQMSSLRAEDTAVYYCARQGTTALATRFEDVWGQGTLVTVSS

SEQ ID NO: 20 hu08-VH v1.1
GAGGTGCAGCTGGTEGAGTCTGECEECERACTEGTECAGCCTEGCGECTCTCTGAGACTGTCTTGTECCEEE

TCCOGCTTCACCTTCAGTAGGAATGGUATETCTTCGETGAGECAGACCCCTGACAAGCGLCTGHAGTELETGE
CCACCGTTAGTAGTGGTGGTAGTTACATCTACTATGCAGACAGTGTGAAGGEGLEGTTICACCATCTCCAGGGAC
AACGCCAAGAACTCCCTGTACCTCCAGATGAGCTCCCTGAGGGCCGAGGATACCGCCGTGTACTACTGTGCCA

GACAAGGGACTACGECACTAGCTACGAGGTTCTTCGATGTCTEGEGGCCAGGGCACCCTEGTGACCGTGTCCTC
-

SEQ 1D NO: 21 hu08-VL vi.1

DIQMTQSPSSLSASVGDRVTITCKASQDVGTAVAWYQQIPGKAPKLLIYSAS YRSTGVPDRFSGSGSGTDFSFISSLA
PEDFATYYCQHHYSAPWIFGGGTRYEIK

SEQID NO: 22 hu0B-VL vi.1

GACATCCAGATGACCCAGTCCCCCICTICTCTOICTOLCTCICTGOGC BACAGAGTGACCATCALCTGTAAGGC
CAGTCAGCGATGTAGGTACTGCTGTAGCCTGGTATCAGCAGATCCCTGECAAGGCTCCCAAGCTGCTGATCTACT
COGCATCCTACCOGTCCACTGGLGTGLCTGACAGATTCTCCEGELTICTGELTCTGGCACCGATTICTICCTTTATC
ATCTCCTCCUTCCAGCCTOAGGATTTCGLCACCTACTACTGCCAGCACCATTATAGTGCTCCGTGGACETTTEE

CGGLCGEAACARMAGGTEEAGATCAAG

K 4B
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SEQID NO: 23 mu08 Vi
EVQLVESGGDLVRPGGSLQL SCAASGF TFSRNGMSWVRQTPDRRLEWVATVSSGGSYIY YADSVKGRFTISRDNAR
NTLYLQMSSLKSEDTAMYYCARQGTTALATREFDVWGAGTTVTVSS

SEQ D NO: 24 mu08 VL
DIVMTQSHKFISTSVGDRVEITCKASODVGTAVAWYQUIPGQSPKLLIYSASYRST
GIPDRFTGSGSGTIDFSFISSVOAEDLALYYCOHHYSAPWIFGGEGTILOIK

SEQ | 1 26
QVOLKESGPGLVAPSQELBINCTVBGESLTKYGVHWIRQSPOKCLEWLGVKWAGGSTDYNSAL MSRLTISKDNNKE
QVFLKMNSLQSDOBAMYYCARDHREDAMDYWGQGTSEVTVES

SEQ 1D NO: 26 mu07 VL
QUVLTQSPAIMSASPGERVTMTCTASLSVSSTYLHWYHOKPGSSPKLWIYSTSNLASGVPARFSGSGSGTSYSLTISS
MEAEDAATYYCHQYHRSPLIFGSGTKLELK

SEQ ID NO: 27 cyno L -13Ra2

DTEIKVNPPQDFEIVDPGYLGYLYLQWQPPLSLDNFKECTVEYELKYRNIGSETWT THTKNLHYKDGFDLNKGIEAKIH
TLLPWQCTNGSEVQSSWAEATYWISPQGIPETKVADMDCVYYNWQYLLCSWKPGIGYLLDTNYNLFYWYEGLDRAL
QCYDYIKVDGANIGCRFPYLESSDYKDFYICVNGSSETKPIRSSYFTFQLONIVKPLPPVCLTCTQESLYEIKLKWSIPL
GPIPARCFVYEIEIREDDTTLVTTTVENETYTLKITNETROLCFVVRSKVNIYCSDDGIWSEWSDKQCUWEVEELLKKTLL
LFLEPFGRILILVIFVTGLLL

SEQID NO: 28 hu08 HC 1014430
EVQLVESGGOLVOPGGSLRLECAASGFTFSRNGNEBWYRQAPGRGLEWVATYSSCOSYIY YADSVRGRFTISRDNAK
NSLYLQMNSLRAEDTAVYYCARQGTTALATRFFDVWGQGTLVIVSSASTKGPSVFPLAPSSKSTSGGTAALGCLYKD
YFPEPYTVEWNSGALTBGVHTFRAVLOGSGLYSLEBYY TVPSSELGTATYICNVNHKPSNTKVDKKVEPKSCDRTHT
CPPCPAPEL L GGPEVFLFPPKPKDTLMISRIPEVICYYVDYSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRY
VBVLTVLHQDWI NGKEYKCKVENKAL PAPIEKTISKAKGQPREPQVYTI PPEREEMTHKNOVSL TCLVKGFYPSDIAVE
WESNGOPERNYRTTPRPVLDSDGEFELYSKLTYDRSRWOQGNVFSCSYMHBEALHNHYTQKELECEPGK

K 4C
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SEQ 1D NO; 29 hu08 HC 1.0 Q3470
EVQLVESGGGLVOPGESLRLECAABGFTFSRNGMSBWYRQAPGKGLEWVATVESCEEYIYYADSVKGRFTISRDNAK
NSLYLOMNSLRAEDTAVYYCARQGTTALATRFFDVWGQGTLVTVESASTKGPSVFPLAPSSKETSGETAALGCLYKD
YEFPERPVTVSWNSGALTSGVHTEPAVLOSSGLYSLESYV TVPSSSLETATYICNVNHKPSNTRVDKEKVEPKSCDKTHT
CPPCPAPELLGGPSVELFPPEKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRY
VEVLTVLHQDWLNGREYKCKVENKALPAPIEKT ISKAKGOPREPCVYTLPPSREEMTKNQVSLTCLYKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFELYSKLTVDRKSRWOQGNVESCEVMHEALHNHYTQRSLSLEPGK

SEQ 1D NO: 30 hu08 KC 1.0 kA111C
DIOMTOSPSSLBABVGDRVTITCRASODVETAVAWYUORPGRAPKLLIYSABYRETGVPSRFSGEGEGTDFTLTIESL
QPEDFATYYCOHHYSAPWIFGOGTKVEIKRTVACPSVEIFPPSDEQLKSGTASVVCLLNNEYPREAKVOWKVDNALG
SGNSQESVTEQDSKDSTYSLSSTLTLEKADYEKHRVYACEVTHQGLSSPVTKSFNRGEC

SEQID NO: 31 hu08 KC 1.0 kK183C

DIGMTQOSPSSL SABVGDRVTITCKABQDVETAVAWYQQKPGKAPKLLIYSABYRSTGYPSRFEGSGEGTDFTLTISSL
QPEDFATYYCQHHYSAPWITFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQ
SGNSQESVTEQDSKDSTYSLESTLTLSCADYEKHKVYACEVTHQOGLSSPVTKSFNRGEC

SEQ ID NO: 32 hu08 KC 1.0 kK188C

DIQMTQSPSSLSASVGDRVTITCKASQODY GTAVAWYQQKPGKAPKLLIYSASYRSTGVPSRFSGSGSGTDFTLTISSL
QPEDFATYYCQHHYSAPWTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLSKADYECHKVYACEVTHQGLSSPVTKSFNRGEC

D NO: 33 hu08 HC 1.0 L443C/K3
EVQLVESGOGOLVAPCESLRLSCAASGF TFERNGMEWVRQAPCGKGLEWVATVSSGEBYIYYADSVKGRFTISRDNAK
NSLYLOMNSLRAEDTAVYYCARQGTTALATRFFDVWGQGTLVTVESASTKGPSVFPLAPSSKSTSGGTAALGCLYKD
YFPEPVTIVSWNSGALTSGVHTFPAVLOSSCLYSLESVVTVPESSLEGTATYICNVNHKPSNTRKVDKRKVEPKSCDKTHT
CPPCPAPELLEGPSVFLFPPRPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VEVLTVLHQDWLNGKEYKCKYSNKAL PAPIEKTISKAKGQPREPQYYTLPPSREEMTKNQVSLTCLYKBFYPEDIAVE
WESNGOPENNYCTTPPYLDSDGSFFLYSKLTVDKSRWOOGNYFSCSVMHEALHNHYTOKBLECSPGK

SEQ D NO: 34 hu08 HC 1.0 L4430C/V4A290
EVQLVESGGCLVAPGGSLRLBCAABGFTFSRNGMSWVROAPGKGLEWVATVSSGESYIYYADSVKGRFTISRDNAK
NSLYLOQMNSLRAEDTAVYYCARQGTTALATRFFDVWGGGTLVTVESASTKGPSVFPLAPSSKETSGGTAALGCLVED
YFPEPVIVEWNSGALTSGVHTFPAVLOBSSCLYSLESVVITVPESSLGTATYICNVNHKPSNTKVDKKVEPKSCDKTHT
CPPCPAPELLGGPSVELFPPRPKDTLMISRTPEVTICVYVDVSHEDPEVEKFNWYVDGVEVHNAKTKPREEQYNETYRY
VEBVLTVLHQDWINGKEYRCKVENKALPAPIEK T ISKAKGAQPREPQVYTLPPSREEMTKNQVSLTCLVKGEYPSDIAVE
WESNGQPENNYKTTPRVLDBDGSFFLYSKLTVDKERWQQGNCFSCEYMHEALHNHY TQKSLSCSPGK

K 4D
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SEQID NO: 35 hu07-HC-v1.5
EVQLVESGGGLVOPGGSLRLSCAASGFSLTKYGVHWYRQAPGKGLEWVGYKWAGGSTD YNSAL MSRFTISKDNAK
NSLYLGMNSLRAEDTAVYYCARDHRDAMDYWGQGTLVTVSASTKGPSVFPLAPSSKS TS GG TAALGCLVKDYFPEP
VTVSWNSGALTSGVHTFPAVLOSSGLYSLESVV TVPSSSLETATYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCP
APELLGGPSVELEPPKPKDTLMISR TPEV TCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHADWILNGKEYKCKVSNKALPAPIEK TISKAKGQOPREPQVY TLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

SEQ 1D NO: 36 hu07-LC-vi]
DIQMTQSPSSLSASVGDRVTITCIASLSVSSTYLHWYQQKPGSSPKLWIYSTSNLASGVPSRFSGSGSGTSYTLTISS
LOPEDFATYYCHGYHRSPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNAL

QSGNSQESVTEQDSRDSTYSLSSTLTLSKAAY ERHKVYACEVTHOGL SSPVTKSFNRGEC

SEQ ID NO: 37 hu07 VH 1.1
EVQLVESGGGLVAPGGELRLECAASGESLTRYGVHWYROQAPGKGLEWVGVKWAGGSTDYNSALMSRLTISRONAK
SSLYLQMNSLRAEDTAVYYCARDHRDAMDYWGQGTLVTIVES

SEQ ID NO: 38 hu07 VH 1.2
EVQLVESGGGLVAPGGSLRLSCAASGFTFIKYGVHWVRQAPGKGLEWVAVKWAGGSTDYNSALMSRFTISKDNAK
NSLYLQMNSLRAEDTAVYYCARDHRDAMDYWGQGTLVTVSS

SEQID NO: 39 hu07 VH 1.3
EVOLVESGGGLVAPGGELRLSCAASGFSLTKYGYHWVROAPGRGLEWVAVKWAGGSTDYNSALMSRFTISKDNAK
NSLYLOMNSLRAEDTAVYYCARDHRDAMDYWGQGTLVIVES

SEQIDNO40huD7T VH 14
EVOLVESGOELVAOPGGELRLBCAASCGFSLTKY GVHWVYRQAPGKOGLEWVAVKWAGGSTDYNSAL MSRFTISRDNAK
NSLYLOMNSLRAEDTAVYYCARDHRDAMDYWGQGTLVIVES

SEQIDNO: 41 hubr viH 15
EVQLVESCGELVOPGESLRLBCAASGESLIRY GVHWVROAPGRGLEWYGVKWAGGS TDYNSAL MERFTISKDNAK
NSLYLOMNSLRAEDTAVYYCARDHRDAMDYWGQGTLYTVES
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SEQ ID NO: 42 hu07 VL 1.1
DIQMTQSPSSLSASVGDRVTITC TASLBYESTYLHWYQOKPGSSPKLLIYSTSNLASGVPSRFSGSGSGTSFTLTISSL

QPEDEATYYCHQYHRSPLTFGGGTRVEIK

SEQID NO: 43 huo7 VL 12
DIOMTQSPESLEASVEDRVTITCTASLEVSSTY HWYQOKPGKAPKLWIYSTSNLASGVPSRFSGSGSGTDRFTLTISS
LOPEDFATYYCHOYHRSPLTFGGGTKVEIK

SEQIDNO: 44 hu0/ VL 13
DIGMTQOPEBLEASYGDRVITITC TABLEVES TY LHWYQQKPGKAPKLLIYSTSHLABGYPERFSGEGEGTDYTLTIESL
QPEDFATYYCHOYHREPLIFEOGTRVEIK

I ; 07 VL 14
DIQMTQEPSELEASVEDRVTITCTASLSVESTYLHWYQOKPGKAPKI WIYS TSNLASGVPSRESGECEGTIDYTLTIES
LAPEDFATYYCHQYHRBPLTFGGBTRVEIK

SEQ ID NO: 46 hu07 VL 1.6
DIQMTQSPSSLSASVEDRVTITCTASLEVESTYLHWY QQKPGSSPKLWIYSTSNLASGVPSRFBGEGEGTSFTLTISSL

QPEDFATYYCHQYHRSPLTFGGOTKVEIK

SEQ ID NO: 47 hu07 VL 16
DIGMTQSPSSLSASVGDRVTITCTASLSVSSTYLHWYQOKPGSSPKLLIYSTSNLASGVPSRFSGSGSGTSYTLTISSL
QPEDFATYYCHQYHRSPLTF GGGETKVEIK

SEQ ID NO: 48 huO7 VL 1.7
DIOMTGSPSSLEASVEDRVTITCTASLBVES TYLHWYQQKPGSSPKLWIYSTSNLASGVPSRFSGSGEGTSYTLTIES
LOPEDFATYYCHOYHRSPL TFGGGETRVEIK

: h E#m
ASTRGPSVFPLAPSSKSTSGGTAALGCLYKDYFFEPVTVEBWHNSGALTSGVHTFPAVLQSSBLYSLEBVY TVFSSSLEG
TQTYICNYNHKPENTRYDRRVEPKSC DK THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVWOVEHEDPE
VEFNWYVDOVEVHNAKTEPREEQYNS TYRYVEVLTVLHQDWI NGKEYKCKVENKALPAPIEKTISKAKGOPREPQYY
TLPPSREEMTKNQVSLTCIVKGFYPEDIAVEWESNGQPENNYKT TPPVLDEDGEFELYSKLTVDKSRWOQGNVESC
SVMHEALHNHYTOKSLSLEPGEK
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SEQ 1D NO: 50 huD8-HC v1.0
EVQLVESGGEGLVAPGEELRLBCAASGFTESRNGMSWVROAPCKGLEWVATVEESGEEYIYYADSVRKORFTISRDNAK
NSLYLQMNSLRAEDTAVYYCARQGTTALATRFFDVWGQGTLVTVSSASTKGPSVFPLAPBSKSTSGETAALGCLVKD
YFPEPVTVEWNESGALTSGVHTFPAVLOSSCLYSLESYYTVPESELETATYICNYNHKPENTKVDKKVEPKSCDKTHT
CPPCPAPELLGGPSVFLFPPKPKDTLMIBSRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNETYRY
VBVLTVLHQUWLNGREYKCKVENKALPARPIEKT ISKAKGAPREPQVYTLPPSREEMTKNQVSLTCLVKGFYRPSDIAVE
WESNGOPENNYKT TPPVLDSDGSFFLYSKLTVDRSRWQQONVFSCSVMHEALHNHY TQRSLEBLESPGKR

SEQIDNO: 51 huts LC w10

DIOMTOSPESL SABVGDRVTITCKABODVGTAVAWYCQOKPGKAPKLLIYSASYRSTOGVPSRFSGEGEGTORFTLTISSL
CPEDFATYYCUHHYBAPWIFCOOTRVEIKRIVAAPEVFIFPPEDECLKSCTASVVCLLNNFYPREAKVOQWRVDNALG
SGNSQESVTEQDSKDSTYSLESTLTLSRAAYERHKVYACEVTHQGLESPVIKSFNRGEC

EXKHKVYACEVTHQGLSSPVTRKSFNRGEC

SEQID NO: 63 huts LC HER 45.77,83 #t
TVAAPSVFIFPPSDEQLKSETASVVCLLNNFYPREAKVOWKVDNXL QSCGNSQESVTEQDSKDSTYSLESTLTLSKAKY
EKHKXYACEVTHQGLSSPVTKEFNRGED

E*ﬁi%mx’%m‘f: ﬁ‘[i??ﬁ"}ﬁﬁgﬁx Gw f& "‘1 L*« R'a sx T‘a Q« P’w “‘ "«; Hm; ﬁi%mx%‘.ﬁv«
SEQID NO: 54 huog LC 1BRER Km(3) DITHMZED
TVAAPSYVFIFPPSDEQLKBGTASYVCLLNNFYPREAKVOWKVDNALOSGNSQESVTEQDSKDSTYSLESTLTLSKAXY

ERHEVYACEV THQOGLESPY TREFNRGEC

HBEGBETTHGERA. 6. 1y Vo Lo Ry 50 Ty B0 PO H. M. HEDH,

SEQIDNO: 55 huls LC K (3

TVAAPBVFIFPPSDEQLKBGTASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLESTLILSKAD
YERHKVYACEVIHQGLESPY TKSFNRGEC
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Abstract

Disclosed herein are anti-IL-13-Ro2 antibodies and antibody drug conjugates and

methods for preparing and using the same.
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