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compatible with the human immune system, such as humanized antibodies or fully
human antibodies, may be used to prolong half-life of the antibody and to prevent the
antibody being attacked by the host's immune system. Frequency of administration may
be determined and adjusted over the course of therapy, and is generally, but not
necessarily, based on treatment and/or suppression and/or amelioration and/or delay of
symptoms, e.g., tumor growth inhibition or delay, etc. Alternatively, sustained
continuous release formulations of Trop-2 antibodies or Trop-2 antibody conjugates may
be appropriate. Various formulations and devices for achieving sustained release are
known in the art.

In one embodiment, dosages for a Trop-2 antibody or a trop-2 antibody conjugate
may be determined empirically in individuals who have been given one or more
administration(s) of the Trop-2 antibody or its Trop-2 antibody conjugate. Individuals are
given incremental dosages of a Trop-2 antibody or a Trop-2 antagonist. To assess
efficacy, an indicator of the disease can be followed.

Administration of an Trop-2 antibody or an Trop-2 antibody conjugate in
accordance with the method in the present invention can be continuous or intermittent,
depending, for example, upon the recipient’s physiological condition, whether the
purpose of the administration is therapeutic or prophylactic, and other factors known to
skilled practitioners. The administration of a Trop-2 antibody or a Trop-2 antibody
conjugate may be essentially continuous over a preselected period of time or may be in
a series of spaced doses.

In some embodiments, more than one Trop-2 antibody or Trop-2 antibody
conjugate may be present. At least one, at least two, at least three, at least four, at
least five different or more Trop-2 antibody or Trop-2 antibody conjugate can be present.
Generally, those Trop-2 antibodies or Trop-2 antibody conjugates may have
complementary activities that do not adversely affect each other. For example, one or
more of the following Trop-2 antibody may be used: a first Trop-2 antibody directed to
one epitope on Trop-2 and a second Trop-2 antibody directed to a different epitope on
Trop-2.

Therapeutic formulations of the Trop-2 antibody or the Trop-2 antibody conjugate
used in accordance with the present invention are prepared for storage by mixing an
antibody having the desired degree of purity with optional pharmaceutically acceptable
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carriers, excipients or stabilizers (Remington, The Science and Practice of Pharmacy
21st Ed. Mack Publishing, 2005), in the form of lyophilized formulations or aqueous
solutions. Acceptable carriers, excipients, or stabilizers are nontoxic to recipients at the
dosages and concentrations employed, and may comprise buffers such as phosphate,
citrate, and other organic acids; salts such as sodium chloride; antioxidants including
ascorbic acid and methionine; preservatives (such as octadecyldimethylbenzyl
ammonium chloride; hexamethonium chloride; benzalkonium chloride, benzethonium
chloride; phenol, butyl or benzyl alcohol; alkyl parabens, such as methyl or propyl
paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular
weight (less than about 10 residues) polypeptides; proteins, such as serum albumin,
gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino
acids such as glycine, glutamine, asparagine, histidine, arginine, or lysine;
monosaccharides, disaccharides, and other carbohydrates including glucose, mannose,
or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol,
trehalose or sorbitol; salt-forming counter-ions such as sodium; metal complexes (e.g.
Zn-protein complexes); and/or non-ionic surfactants such as TWEEN™, PLURONICS™
or polyethylene glycol (PEG).

Liposomes containing the Trop-2 antibody or the Trop-2 antibody conjugate are
prepared by methods known in the art, such as described in Epstein, et al., Proc. Natl.
Acad. Sci. USA 82:3688, 1985; Hwang, et al., Proc. Natl Acad. Sci. USA 77:4030, 1980;
and U.S. Pat. Nos. 4,485,045 and 4,544,545. Liposomes with enhanced circulation time
are disclosed in U.S. Pat. No. 5,013,556. Particularly useful liposomes can be
generated by the reverse phase evaporation method with a lipid composition comprising
phosphatidylcholine, cholesterol and PEG-derivatized phosphatidylethanolamine (PEG-
PE). Liposomes are extruded through filters of defined pore size to yield liposomes with
the desired diameter.

The active ingredients may also be entrapped in microcapsules prepared, for
example, by coacervation techniques or by interfacial polymerization, for example,
hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacrylate)
microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes,

albumin microspheres, microemulsions, nano-particles and nanocapsules) or in
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macroemulsions. Such techniques are disclosed in Remington, The Science and
Practice of Pharmacy 21st Ed. Mack Publishing, 2005.

Sustained-release preparations may be prepared. Suitable examples of
sustained-release preparations include semipermeable matrices of solid hydrophobic
polymers containing the antibody, which matrices are in the form of shaped articles, e.g.
films, or microcapsules. Examples of sustained-release matrices include polyesters,
hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or ‘'poly(vinylalcohol)),
polylactides (U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and 7 ethyl-L-
glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid
copolymers such as the LUPRON DEPOT ™ (injectable microspheres composed of
lactic acid-glycolic acid copolymer and leuprolide acetate), sucrose acetate isobutyrate,
and poly-D-(-)-3-hydroxybutyric acid.

The formulations to be used for in vivo administration must be sterile. This is
readily accomplished by, for example, filtration through sterile filtration membranes.
Therapeutic Trop-2 antibody or Trop-2 antibody conjugate compositions are generally
placed into a container having a sterile access port, for example, an intravenous solution
bag or vial having a stopper pierceable by a hypodermic injection needle.

The compositions according to the present invention may be in unit dosage forms
such as tablets, pills, capsules, powders, granules, solutions or suspensions, or
suppositories, for oral, parenteral or rectal administration, or administration by inhalation
or insufflation.

For preparing solid compositions such as tablets, the principal active ingredient is
mixed with a pharmaceutical carrier, e.g. conventional tableting ingredients such as corn
starch, lactose, sucrose, sorbitol, talc, stearic acid, magnesium stearate, dicalcium
phosphate or gums, and other pharmaceutical diluents, e.g. water, to form a solid
preformulation composition containing a homogeneous mixture of a compound of the
present invention, or a non-toxic pharmaceutically acceptable salt thereof. When
referring to these preformulation compositions as homogeneous, it is meant that the
active ingredient is dispersed evenly throughout the composition so that the composition
may be readily subdivided into equally effective unit dosage forms such as tablets, pills
and capsules. This solid preformulation composition is then subdivided into unit dosage
forms of the type described above containing from 0.1 to about 500 mg of the active
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ingredient of the present invention. The tablets or pills of the novel composition can be
coated or otherwise compounded to provide a dosage form affording the advantage of
prolonged action. For example, the tablet or pill can comprise an inner dosage and an
outer dosage component, the latter being in the form of an envelope over the former.
The two components can be separated by an enteric layer that serves to resist
disintegration in the stomach and permits the inner component to pass intact into the
duodenum or to be delayed in release. A variety of materials can be used for such
enteric layers or coatings, such materials including a number of polymeric acids and
mixtures of polymeric acids with such materials as shellac, cetyl alcohol and cellulose
acetate.

Suitable surface-active agents include, in particular, non-ionic agents, such as
polyoxyethylenesorbitans (e.g. Tween™™ 20, 40, 60, 80 or 85) and other sorbitans (e.g.
Span™ 20, 40, 60, 80 or 85). Compositions with a surface-active agent will
conveniently comprise between 0.05 and 5% surface-active agent, and can be between
0.1 and 2.5%. It will be appreciated that other ingredients may be added, for example
mannitol or other pharmaceutically acceptable vehicles, if necessary.

Suitable emulsions may be prepared using commercially available fat emulsions,
such as Intralipid™, Liposyn™, Infonutrol™, Lipofundin™ and Lipiphysan™. The active
ingredient may be either dissolved in a pre-mixed emulsion composition or alternatively
it may be dissolved in an oil (e.g. soybean oil, safflower oil, cottonseed oil, sesame oill,
corn oil or almond oil) and an emulsion formed upon mixing with a phospholipid (e.g.
egg phospholipids, soybean phospholipids or soybean lecithin) and water. It will be
appreciated that other ingredients may be added, for example glycerol or glucose, to
adjust the tonicity of the emulsion. Suitable emulsions will typically contain up to 20%
oil, for example, between 5 and 20%. The fat emulsion can comprise fat droplets
between 0.1 and 1.0 ym, particularly 0.1 and 0.5 um, and have a pH in the range of 5.5
to 8.0.

The emulsion compositions can be those prepared by mixing a Trop-2 antibody

or a Trop-2 antibody conjugate with Intralipid ™

or the components thereof (soybean oil,
egg phospholipids, glycerol and water).
Compositions for inhalation or insufflation include solutions and suspensions in

pharmaceutically acceptable, agueous or organic solvents, or mixtures thereof, and
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powders. The liquid or solid compositions may contain suitable pharmaceutically
acceptable excipients as set out above. In some embodiments, the compositions are
administered by the oral or nasal respiratory route for local or systemic effect.
Compositions in preferably sterile pharmaceutically acceptable solvents may be
nebulised by use of gases. Nebulised solutions may be breathed directly from the
nebulising device or the nebulising device may be attached to a face mask, tent or
intermittent positive pressure breathing machine. Solution, suspension or powder
compositions may be administered, preferably orally or nasally, from devices which

deliver the formulation in an appropriate manner.

Compositions

The compositions used in the methods of the invention comprise an effective
amount of a Trop-2 antibody or a Trop-2 antibody conjugate as described herein.
Examples of such compositions, as well as how to formulate, are also described in an
earlier section and below. In some embodiments, the composition comprises one or
more Trop-2 antibodies or Trop-2 antibody conjugates. For example, Trop-2 antibody
recognizes human Trop-2. In some embodiments, the Trop-2 antibody is a human
antibody, a humanized antibody, or a chimeric antibody. In some embodiments, the
Trop-2 antibody comprises a constant region that is capable of triggering a desired
immune response, such as antibody-mediated lysis or ADCC. In other embodiments,
the Trop-2 antibody comprises a constant region that does not trigger an unwanted or
undesirable immune response, such as antibody-mediated lysis or ADCC. In other
embodiments, the Trop-2 antibody comprises one or more CDR(s) of the antibody (such
as one, two, three, four, five, or, in some embodiments, all six CDRs).

It is understood that the compositions can comprise more than one Trop-2
antibody or Trop-2 antibody conjugate (e.g., a mixture of Trop-2 antibodies that
recognize different epitopes of Trop-2). Other exemplary compositions comprise more
than one Trop-2 antibody or Trop-2 antibody conjugate that recognize the same
epitope(s), or different species of Trop-2 antibodies or Trop-2 antibody conjugate that
bind to different epitopes of Trop-2 (e.g., human Trop-2).

The composition used in the present invention can further comprise
pharmaceutically acceptable carriers, excipients, or stabilizers (Remington: The
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Science and practice of Pharmacy 21st Ed., 2005, Lippincott Williams and Wilkins, Ed.
K. E. Hoover), in the form of Iyophilized formulations or aqueous solutions. Acceptable
carriers, excipients, or stabilizers are nontoxic to recipients at the dosages and
concentrations, and may comprise buffers such as phosphate, citrate, and other organic
acids; antioxidants including ascorbic acid and methionine; preservatives (such as
octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride; benzalkonium
chloride, benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl parabens such as
methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol);
low molecular weight (less than about 10 residues) polypeptides; proteins, such as
serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine, histidine,
arginine, or lysine; monosaccharides, disaccharides, and other carbohydrates including
glucose, mannose, or dextrans; chelating agents such as EDTA; sugars such as
sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodium; metal
complexes (e.g. Zn-protein complexes); and/or non-ionic surfactants such as TWEEN™,
PLURONICS™ or polyethylene glycol (PEG). Pharmaceutically acceptable excipients

are further described herein.

Kits

The invention also provides kits for use in the instant methods. Kits of the
invention include one or more containers comprising the Trop-2 antibody or the Trop-2
antibody conjugate as described herein and instructions for use in accordance with any
of the methods of the invention described herein. Generally, these instructions
comprise a description of administration of the Trop-2 antibody or the Trop-2 antibody
conjugate for the above described therapeutic treatments.

The instructions relating to the use of the Trop-2 antibodies or the Trop-2
antibody conjugates as described herein generally include information as to dosage,
dosing schedule, and route of administration for the intended treatment. The containers
may be unit doses, bulk packages (e.g., multi-dose packages) or sub-unit doses.
Instructions supplied in the kits of the invention are typically written instructions on a

label or package insert (e.g., a paper sheet included in the kit), but machine-readable
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instructions (e.g., instructions carried on a magnetic or optical storage disk) are also
acceptable.

The kits of this invention are in suitable packaging. Suitable packaging includes,
but is not limited to, vials, bottles, jars, flexible packaging (e.g., sealed Mylar or plastic
bags), and the like. Also contemplated are packages for use in combination with a
specific device, such as an inhaler, nasal administration device (e.g., an atomizer) or an
infusion device such as a minipump. A kit may have a sterile access port (for example
the container may be an intravenous solution bag or a vial having a stopper pierceable
by a hypodermic injection needle). The container may also have a sterile access port
(for example the container may be an intravenous solution bag or a vial having a
stopper pierceable by a hypodermic injection needle). At least one active agent in the
composition is a Trop-2 antibody. The container may further comprise a second
pharmaceutically active agent.

Kits may optionally provide additional components such as buffers and
interpretive information. Normally, the kit comprises a container and a label or package
insert(s) on or associated with the container.

Mutations and Modifications

To express the Trop-2 antibodies of the present invention, DNA fragments
encoding VH and VL regions can first be obtained using any of the methods described
above. Various modifications, e.g. mutations, substitutions, deletions, and/or additions
can also be introduced into the DNA sequences using standard methods known to those
of skill in the art. For example, mutagenesis can be carried out using standard methods,
such as PCR-mediated mutagenesis, in which the mutated nucleotides are incorporated
into the PCR primers such that the PCR product contains the desired mutations or site-
directed mutagenesis.

One type of substitution, for example, that may be made is to change one or
more cysteines in the antibody, which may be chemically reactive, to another residue,
such as, without limitation, alanine or serine. For example, there can be a substitution
of a non-canonical cysteine. The substitution can be made in a CDR or framework
region of a variable domain or in the constant region of an antibody. In some
embodiments, the cysteine is canonical.
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The antibodies may also be modified, e.g. in the variable domains of the heavy
and/or light chains, e.g., to alter a binding property of the antibody. For example, a
mutation may be made in one or more of the CDR regions to increase or decrease the
Kp of the antibody for Trop-2, to increase or decrease Kkof, Or to alter the binding
specificity of the antibody. Techniques in site-directed mutagenesis are well-known in
the art. See, e.g., Sambrook et al. and Ausubel et al., supra.

A modification or mutation may also be made in a framework region or constant
region to increase the half-life of an Trop-2 antibody. See, e.g., PCT Publication No.
WO 00/09560. A mutation in a framework region or constant region can also be made
to alter the immunogenicity of the antibody, to provide a site for covalent or non-covalent
binding to another molecule, or to alter such properties as complement fixation, FcR
binding and antibody-dependent cell-mediated cytotoxicity. According to the invention,
a single antibody may have mutations in any one or more of the CDRs or framework
regions of the variable domain or in the constant region.

In a process known as “germlining”, certain amino acids in the VH and VL
sequences can be mutated to match those found naturally in germline VH and V,
sequences. In particular, the amino acid sequences of the framework regions in the Vy
and VL sequences can be mutated to match the germline sequences to reduce the risk
of immunogenicity when the antibody is administered. Germline DNA sequences for
human VH and VL genes are known in the art (see e.g., the "Vbase" human germline
sequence database; see also Kabat, E. A., et al.,, 1991, Sequences of Proteins of
Immunological Interest, Fifth Edition, U.S. Department of Health and Human Services,
NIH Publication No. 91-3242; Tomlinson et al., J. Mol. Biol. 227:776-798, 1992; and Cox
et al., Eur. J. Immunol. 24:827-836, 1994.

Another type of amino acid substitution that may be made is to remove potential
proteolytic sites in the antibody. Such sites may occur in a CDR or framework region of
a variable domain or in the constant region of an antibody. Substitution of cysteine
residues and removal of proteolytic sites may decrease the risk of heterogeneity in the
antibody product and thus increase its homogeneity. Another type of amino acid
substitution is to eliminate asparagine-glycine pairs, which form potential deamidation
sites, by altering one or both of the residues. In another example, the C-terminal lysine
of the heavy chain of an Trop-2 antibody of the invention can be cleaved. In various
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embodiments of the invention, the heavy and light chains of the Trop-2 antibodies may
optionally include a signal sequence.

Once DNA fragments encoding the VH and VL segments of the present invention
are obtained, these DNA fragments can be further manipulated by standard
recombinant DNA techniques, for example to convert the variable region genes to full-
length antibody chain genes, to Fab fragment genes, or to a scFv gene. In these
manipulations, a VL- or VH-encoding DNA fragment is operatively linked to another
DNA fragment encoding another protein, such as an antibody constant region or a
flexible linker. The term "operatively linked", as used in this context, is intended to mean
that the two DNA fragments are joined such that the amino acid sequences encoded by
the two DNA fragments remain in-frame.

The isolated DNA encoding the VH region can be converted to a full-length heavy
chain gene by operatively linking the VH-encoding DNA to another DNA molecule
encoding heavy chain constant regions (CH1, CH2 and CH3). The sequences of
human heavy chain constant region genes are known in the art (see e.g., Kabat, E. A,
et al., 1991, Sequences of Proteins of Immunological Interest, Fifth Edition, U.S.
Department of Health and Human Services, NIH Publication No. 91-3242) and DNA
fragments encompassing these regions can be obtained by standard PCR
amplification. The heavy chain constant region can be an IgG1, IgG2, 1gG3, 19G4, IgA,
IgE, IgM or IgD constant region, but most preferably is an IgG1 or IgG2 constant region.
The IgG constant region sequence can be any of the various alleles or allotypes known
to occur among different individuals, such as Gm(1), Gm(2), Gm(3), and Gm(17).
These allotypes represent naturally occurring amino acid substitution in the I1gG1
constant regions. For a Fab fragment heavy chain gene, the Vy-encoding DNA can be
operatively linked to another DNA molecule encoding only the heavy chain CH1
constant region. The CH1 heavy chain constant region may be derived from any of the
heavy chain genes.

The isolated DNA encoding the VL region can be converted to a full-length light
chain gene (as well as a Fab light chain gene) by operatively linking the VL-encoding
DNA to another DNA molecule encoding the light chain constant region, CL. The
sequences of human light chain constant region genes are known in the art (see e.g.,
Kabat, E. A., et al., 1991, Sequences of Proteins of Immunological Interest, Fifth Edition,
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U.S. Department of Health and Human Services, NIH Publication No. 91-3242) and
DNA fragments encompassing these regions can be obtained by standard PCR
amplification. The light chain constant region can be a kappa or lambda constant
region. The kappa constant region may be any of the various alleles known to occur
among different individuals, such as Inv(1), Inv(2), and Inv(3). The lambda constant
region may be derived from any of the three lambda genes.

To create a scFv gene, the VH- and VL-encoding DNA fragments are operatively
linked to another fragment encoding a flexible linker, e.g., encoding the amino acid
sequence (Glys -Ser)s, (SEQ ID NO: 80) such that the VH and VL sequences can be
expressed as a contiguous single-chain protein, with the VL and VH regions joined by
the flexible linker (See e.g., Bird et al., 1988, Science 242:423-426; Huston et al., 1988,
Proc. Natl. Acad. Sci. USA 85:5879-5883; McCafferty et al., 1990, Nature 348:552-554.
The single chain antibody may be monovalent, if only a single VH and VL are used,
bivalent, if two VH and VL are used, or polyvalent, if more than two VH and VL are
used. Bispecific or polyvalent antibodies may be generated that bind specifically to
Trop-2 and to another molecule.

In another embodiment, a fusion antibody or immunoadhesin may be made that
comprises all or a portion of an Trop-2 antibody of the invention linked to another
polypeptide. In another embodiment, only the variable domains of the Trop-2 antibody
are linked to the polypeptide. In another embodiment, the VH domain of an Trop-2
antibody is linked to a first polypeptide, while the VL domain of an Trop-2 antibody is
linked to a second polypeptide that associates with the first polypeptide in a manner
such that the VH and VL domains can interact with one another to form an antigen
binding site. In another preferred embodiment, the VH domain is separated from the VL
domain by a linker such that the VH and VL domains can interact with one another. The
VH-linker- VL antibody is then linked to the polypeptide of interest. In addition, fusion
antibodies can be created in which two (or more) single-chain antibodies are linked to
one another. This is useful if one wants to create a divalent or polyvalent antibody on a
single polypeptide chain, or if one wants to create a bispecific antibody.

In other embodiments, other modified antibodies may be prepared using Trop-2
antibody encoding nucleic acid molecules. For instance, “Kappa bodies” (lll et al.,
Protein Eng. 10:949-57, 1997), “Minibodies” (Martin et al., EMBO J., 13:5303-9, 1994),
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‘Diabodies” (Holliger et al.,, Proc. Natl. Acad. Sci. USA 90:6444-6448, 1993), or
“‘Janusins” (Traunecker et al., EMBO J. 10:3655-3659, 1991 and Traunecker et al., Int.
J. Cancer (Suppl.) 7:51-52, 1992) may be prepared using standard molecular biological
techniques following the teachings of the specification.

Bispecific antibodies or antigen binding fragments can be produced by a variety
of methods including fusion of hybridomas or linking of Fab’ fragments. See, e.g.,
Songsivilai & Lachmann, Clin. Exp. Immunol. 79:315-321, 1990, Kostelny et al., J.
Immunol. 148:1547-1553, 1992. In addition, bispecific antibodies may be formed as
‘diabodies” or “Janusins.” In some embodiments, the bispecific antibody binds to two
different epitopes of Trop-2. In some embodiments, the modified antibodies described
above are prepared using one or more of the variable domains or CDR regions from the
Trop-2 antibodies provided herein.

Representative materials of the present invention were deposited in the American
Type Culture Collection (ATCC) on April 26, 2012. Vector having ATCC Accession No.
PTA-12872 is a polynucleotide encoding a humanized Trop-2 antibody heavy chain
variable region, and vector having ATCC Accession No. PTA-12871 is a polynucleotide
encoding a humanized Trop-2 antibody light chain variable region. 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).

The assignee of the present application has agreed that if a culture of the
materials on deposit should die or be lost or destroyed when cultivated under suitable
conditions, the materials will be promptly replaced on notification with another of the
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same. Availability of the deposited material is not to be construed as a license to
practice the invention in contravention of the rights granted under the authority of any
government in accordance with its patent laws.

The following examples are offered for illustrative purposes only, and are not
intended to limit the scope of the present invention in any way. Indeed, various
modifications of the invention in addition to those shown and described herein will
become apparent to those skilled in the art from the foregoing description and fall within

the scope of the appended claims.

Examples
Example 1: Antibody Binding Affinity Determination for Recombinant Anti-Trop-2 Mouse

Antibodies
The affinities of anti-Trop-2 mouse antibodies generated from hybridomas were

measured on a surface plasmon resonance Biacore™ 2000 or 3000 biosensor equipped
with a research-grade CM5 sensor chip (Biacore™ AB, Uppsala, Sweden — now GE
Healthcare). Anti-mouse IgG was first amine coupled to the CM5 sensor surface.
Various anti-Trop-2 mouse IgGs were then captured by anti-mouse IgG. Monomeric
Trop-2 extracellular domain prepared from papain digestion of Trop-2-Fc fusion protein
was then injected as the analyte at 3 fold dilution series. Affinity of anti-Trop-2 mouse

antibodies ranges from 7.5 to 31.8 nM. Table 4.

Table 4
KD(nM) to

Antibody ka(1/Ms) kd(1/s) huTrop-2

3E9 1.83E+05 2.38E-03 13.0

6G11 2.70E+05 8.60E-03 31.8

7EG 1.60E+05 1.19E-03 7.5

15E2 1.61E+05 4.07E-03 253

18B1 4.37E+05 1.04E-02 23.8

Example 2: Domain Mapping of Recombinant Anti-Trop-2 Mouse Antibodies

Domain mapping was done by swapping the Trop-2 extracellular domains with

either Trop-1 (EpCAM) or mouse Trop-2 equivalent regions.

See Figures 4-5. Anti-

Trop-2 antibodies 3E9, 6G11, 7EG, and 18B1 (expressed as recombinant mouse IgG2a)

do not bind either human Trop-1 or mouse Trop-2 while 15E2 binds mouse Trop-2 but
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not human Trop-1. These hybrid proteins were expressed as human Fc fusion proteins
in 293F cells. Binding of anti-Trop-2 antibodies to these domain hybrids were
determined by Biacore. Recognition of certain human Trop-2 domains by anti-Trop-2
antibodies were defined when domain swapping results in loss or reduction in binding.
Anti-Trop-2 antibody clones 3E9, 7E6, and 15E2 bind to domains 3 and 4 while clones
6G11 and 18B1 bind to domain 1. Table 5. Definition of different domains of Trop-2
can be found, e.g., in Chong et al., J. Biol. Chem. 276(8):5804-13, 2001.

Table 5

Binding of anti-Trop-2 antibodies to different Trop-2 domains
domain
replacement | domain 1 domain 2 domain 3 domain 4
hTrop1 - - + +

3E9 mTrop-2 - - +/- +
hTrop1 + - - -

6G11 mTrop-2 + - - -
hTrop1 - - + T

/E6 mTrop-2 - - - +
hTrop1 - - + +/-

15E2 mTrop-2 - - +/- -
hTrop1 + - - -

18B1 mTrop-2 + - - -

+ indicates domain replacement results in loss of binding
+/- indicates domain replacement results in decrease of binding

- indicates domain replacement dose not affect binding

Example 3: In Vivo Efficacy Studies With Colo205 Xenograft Model
In vivo efficacy studies of Anti-Trop-2 mouse IgGs were performed with target-

expressing colo205 xenograft model. One million colo205 colon cancer cells were
implanted subcutaneously into 5-8 weeks old nu/nu mice (day 0). Animals were
randomized by body weight the next day (day 1) into different treatment cohorts (control
IgG, 7E6, 15E2, or 18B1 group; n=10/group). 20mg/kg of anti-Trop-2 antibodies from
different treatment cohorts and control migG were administered through bolus tail vein
injection three times a week for total 12 doses. All experimental animals were
monitored for body weight changes daily. Tumor volume was measured twice a week

by a caliper device and calculated with the following formula: Tumor volume = (length x
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width?) / 2. Studies were terminated before tumor volumes reached 2000 mm?®. TGI (%
tumor growth inhibition) was determined as [1-tumor sizes (treatment group)/tumor size
(control group)] x 100. Table 6 and Figure 1 show that anti-Trop-2 antibodies 7EG6,
15E2, and 18B1 inhibit Colo205 xenograft tumor growth in vivo.

Table 6
TGl
Mean tumor | (Tumor
antibody | volume (mm3) on | growth
treatment | day 43 inhibition)
control
IgG 673.0 0%
7EB6 163.8 76%
15E2 582.0 14%
18B1 423.5 37%
Example 4: In Vivo Efficacy Studies With A431 Xenograft Model

a) Inhibition of A431 Xenograft Tumor Growth by Anti-Trop-2 antibodies 7E6, 15E2, and
18B1

In vivo efficacy studies of anti-Trop-2 mouse IgGs were performed with target-
expressing A431 xenograft model. Two million A431 epidermoid cancer cells were
implanted subcutaneously into 5-8 weeks old nu/nu mice until the tumor sizes reached
around 100 mm®.  Animals were randomized by tumor sizes and dosing was done
through bolus tail vein injection. Anti-Trop-2 antibodies were expressed as recombinant
mouse IgG2a antibodies from 293F transient expression.
antibodies (18B1, 15E2, and 7EG6

administered through bolus tail vein injection twice a week for total 6 doses.

20mg/kg of anti-Trop-2
recombinant mlgG2a) or control IgG were
Tumor
volume was measured twice a week by a caliper device and calculated with the
Tumor volume = (length x width®) / 2. Studies were terminated
TGl (% tumor growth inhibition) was
determined as [1-tumor sizes (treatment group)/tumor size (control group)] x 100. Table
7A and Figure 2A show that anti-Trop 2 antibodies 7E6, 15E2, and 18B1 inhibit A431

xenograft tumor growth in vivo.

following formula:
before tumor volumes reached 2000 mm?.



OnCusp

1993 of 10951 Ex. 1038
WO 2013/068946 PCT/1B2012/056234
-106 -
Table 7A
TGl
Mean tumor | (Tumor
antibody | volume (mm3) on | growth
treatment | day 27 inhibition)
control
IgG 1814.8 0%
7Eb6 770.7 58%
15E2 953.6 47%
18B1 8755 52%

b) Inhibition of A431 Xenograft Tumor Growth by Anti-Trop-2 antibody 7E6 in Dose-
Response Study

5 Using the same xenograft model as described in Example 4a above, various
doses of anti-Trop-2 7E6 antibody (5, 10, and 20 mg/kg) or 20 mg/kg control IgG were
administered through bolus tail vein injection twice a week for total 6 doses. Table 7B

and Figure 2B show inhibition of A431 xenograft tumor growth in vivo by various doses

of 7EG6.
10
Table 7B
TGI
Mean tumor | (Tumor
antibody volume (mm3) on | growth
treatment | day 27 inhibition)
control
IgG 1814.8 0%
7EG-
5mg/kg 913.9 50%
7EG-
10mg/kg 897.7 51%
7EG-
20mg/kg 875.5 52%
c) Inhibition of A431 Xenograft Tumor Growth by Anti-Trop-2 antibodies 6G11, 7E6, and
18B1
15 Similarly, 20 mg/kg of anti-Trop-2 antibodies (6G11, 7E6, and 18B1 and control

IgG), all expressed recombinantly as mlgG2s, were administered through bolus tail vein

injection once a week for a total of 3 doses in A431 xenograft model as described in
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Example 4a). Table 7C and Figure 2C show that anti-Trop 2 antibodies 6G11, 7EG, and

18B1 inhibit A431 xenograft tumor growth in vivo.

Table 7C
TGl
Mean tumor | (Tumor
antibody | volume (mm3) on | growth
treatment | day 27 inhibition)
control
IgG 1044.0 0%
6G11 444.8 57%
7E6 561.0 46%
18B1 477.6 54%

Example 5: Antibody Binding Affinity Determination for

Humanized Anti-Trop-2

Antibodies — 7E6

The affinities of chimeric and humanized anti-Trop-2 7E6 antibodies were

measured on a surface plasmon resonance Biacore™ T200 biosensor equipped with a

research-grade CM4 sensor chip (Biacore™ AB, Uppsala, Sweden — now GE

Healthcare). The human Trop-2-hFc or cynomolgus monkey Trop-2-hFc proteins were

captured on the CM5 EDA chip 37 sensor surface coupled with anti-human Fc.

Chimeric and humanized 7E6 recombinant Fab fragments were injected as 3 fold

dilution series. Tables 8A and 8B show affinity measurement of humanized anti-Trop-2

7E6G antibodies to human Trop-2 protein and cynomolgus monkey, respectively.

Table 8A
KD(nM) to

Antibody ka(1/Ms) kd(1/s) huTrop-2
mouse7EG 1.66E+05 1.34E-03 8.08

h7EG-WT 1.39E+05 2.94E-03 21.10
h7E6_SVG 9.76E+04 4.35E-04 4.46

h7E6_L 1.30E+05 1.50E-04 1.15
h7E6_SVGL 1.31E+05 3.27E-05 0.25
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Table 8B
KD(nM) to
Antibody ka(1/Ms) kd(1/s) cynoTrop-2
mouse7E®6 1.45E+05 2.40E-03 16.50
h7E6-WT 1.44E+05 6.35E-03 44.00
h7E6 SVG 2.65E+05 1.89E-03 7.00
h7E6 L 1.26E+05 3.35E-04 2.66
h7E6 SVGL 1.30E+05 7.42E-05 0.57

Example 6: Antibody Binding Affinity Determination for Humanized Anti-Trop-2
Antibodies — 6G11
The affinities of humanized 6G11 antibodies were measured on a surface

plasmon resonance Biacore™ 2000 biosensor equipped with a research-grade CM5
sensor chip (Biacore™ AB, Uppsala, Sweden — now GE Healthcare). Human Trop-2-
mFc protein was captured on the CM5 chip coupled with anti-mouse Fc. Human
6G11_WT or Human 6G11_FKG_SF chimeric Fab fragments were injected as 3 fold
dilution series. Table 9 shows affinity measurement of humanized anti-Trop-2 6G11
antibodies to human Trop-2 protein.

Table 9
KD(nM) to
Antibody ka(1/Ms) kd(1/s) huTrop-2
h6G11_WT
3.60E+05 9.60E-03 27.0
h6G11_FKG_SF
6.40E+05 3.80E-04 0.6

Example 7: Flow Cytometry of Mouse and Humanized Anti-Trop-2 Antibodies on Trop-2

Positive and Negative Tumor Cells
a) 7E6
Binding of mouse chimeric and humanized anti-Trop-2 7EG6 antibodies

(expressed in human IgG1 subtype) were assessed on Trop-2 expressing (A431 and
Colo205) and non-expressing (SW620) cells by flow cytometry. For A431 cell staining,
200,000 cells were incubated with 0.5 ug antibody in 100ulL binding buffer (PBS
(Phosphate Buffered Saline) + 0.5% BSA (Bovine Serum Albumin)), followed by
incubation with Dylight488-conjugated goat anti-human (Fab’)2-specific secondary

antibody from Jackson immunoresearch Laboratories (West Grove, PA). For Colo205
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and SW620 cells, 300,000 cells were used with 1 ug of primary antibody, followed by
AlexaFluor 647 anti-human (Fab’)2-specific secondary antibody from Jackson
immunoresearch Laboratories (West Grove, PA). Table 10 shows at least about 93%

binding on Trop-2 positive tumor cells by mouse 7E6 and humanized 7E6 antibodies.

Table 10
A431 (Trop-2+++) Co0lo205 (Trop-2 +) | SW620 (Trop-2 -)
%

Antibody MFI positive MFI | % positive MFI | % positive
2nd Ab only | 1049 3.4 183 | 3.9 154 |1 2.0
mouse 7E6 103000 | 94.0 2258 | 99.0 149 | 2.2

h7E6 WT 102000 | 94.8 1761 | 99.0 143 | 2.1

h7E6 SVG 121000 | 96.7 2425 | 100.0 139 | 2.4

h7E6 L 110000 | 95.1 2469 | 100.0 158 | 2.5

h7E6 N 149000 | 98.6 2698 | 100.0 151 |1 2.3

h7E6 SVGL | 107000 | 93.1 24251 100.0 135 |1 2.6

h7E6 SVGN | 128000 | 98.1 2734 1 100.0 140 | 2.5
b) 6G11

Similar to Example 7a), binding of chimeric mouse and humanized anti-Trop-2 6G11
antibodies (expressed in human IgG1 subtype) were assessed on Trop-2 expressing
(A431 and Colo205) and non-expressing (SW620) cells by flow cytometry. 300,000
cells were used with 1 ug of primary antibody, followed by AlexaFluor 647 anti-human
(Fab’)2-specific secondary antibody. Table 11 shows at least about 99% binding on

Trop-2 positive tumor cells by mouse 6G11 and humanized 6G11 antibodies.

Table 11
A431 (Trop-2+++) Colo205 (Trop-2 +) | SW620 (Trop-2 -)
Antibody MFI % positive | MFI | % positive MFI | % positive
2nd Ab only 718 4.9 183 | 3.9 154 12.0
mouse 6G11 16204 | 99.9 1667 | 100.0 134 2.5
h6G11 WT 19573 | 99.9 1716 | 99.0 154 |1 3.9
h6G11 FKG_SF | 20254 | 99.9 2064 | 100.0 157 | 2.5
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Example 8: ADCC Activity of Chimeric _and Humanized Anti-Trop-2 7E6 higG1
Antibodies on A431 Cells

The ADCC (antibody-dependent cytotoxicity) activity of chimeric mouse (h7EG-
WT) and humanized anti-Trop-2 7E6 human IgG1antibodies (h7E6_SVG (VH region),
h7E6_L (VL region), and h7EG-SVGL (both VH and VL regions)) were determined with
the cytoTox 96 non-radioactive cytotoxicity assay kit (Promega, Madison WI). Target

expressing A431 cells were seeded at 10,000 cells/well the day before the assay.
Donor PBMCs (Cryopreserved Peripheral Blood Mononuclear Cells) were isolated
through Ficoll gradient and cultured overnight at 37°C in X-VIVO medium (Lonza,
Wakersville, MO). The antibodies were added to the wells the following day at
concentrations indicated in Figure 3, followed by the addition of 500,000 PBMC cells
(E:T=50:1) in RPMI+5% FBS (Fetal Bovine Serum). Anti-EGFR (Epidermal Growth
Factor Receptor) antibody (ERBITUX®, Imclone, Bridgewater, NJ) was used as a
positive control for the assay. The plates were then incubated at 37°C for 4 hours. At 3
and half hours time point, 20 uL of the lysis solution was added to the target cells alone
wells. After spinning the plate at 8000 rom for 3 minutes, 50uL of supernatants were
transferred to another plate. 50ul of substrate was then added to each well and the
plate was incubated at room temperature for 30 minutes in the dark. The reaction was
stopped by adding 50 uL of stop solution from Promega (Madison, WI) to each well.
The plates were then read at 490 nm with a spectrophotometer (Molecular Devices,
Sunnyvale, CA). Percentages (%) of specific lysis were calculated with the following
formula:

% specific lysis = (treatment LDH (Lactate Dehydrogenase) release - target cell
spontaneous LDH release - effector cell spontaneous LDH release) / (target cell
maximum LDH release - target cell spontaneous LDH release) x 100

Figure 3 shows that both chimeric mouse and humanized anti-Trop-2 7E6 IgG1

antibodies induced ADCC killing in A431 cells.

Example 9: Cytotoxicity of Anti-Trop-2-ADCs in Trop-2 Positive Cells
Chimeric mouse (6G11 and 7E6) and humanized anti-Trop-2 (h7E6-SVG, h7E6G-
SVGL, and h7E6-SVGN) antibodies were expressed as human IgG1 subtypes

engineered with glutamine-containing transglutaminase (“Q”) tags (e.g., TG1, LCQO3,
and TG6 correspond to SEQ ID NOs:75, (LLQGG); 78 (GGLLQGA), and 79 (LLQGA),
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respectively) and conjugated with AclLys-veMMAD (Acetyl-Lysine-Valine-Citrulline-
MMAD), aminocaproyl-vc-PABC-MMAD (aminocaproyl-Valine-Citrulline-p-
aminobenzyloxycarbonyl-MMAD), or AcLys-vc-PABC-MMAD (Acetyl-Lysine-Valine-
Citrulline-p-aminobenzyloxycarbonyl-MMAD) as indicated in Table 12. In one instance,
the transglutaminase tags can be engineered at the light chain or heavy chain C-
terminus of the antibody; in other instance, the transglutaminase tag (e.g., Q) is
engineered at another site of the antibody, such as at position 297 of the human IgG
(Kabat numbering scheme). For example, the wild-type amino acid asparagine (N) is
substituted with glutamine at position 297 of the Trop-2 antibody (N297Q). Anti-Trop-2
antibody conjugation to MMAD was then achieved via microbial transglutaminase-
catalyzed transamidation reaction between the anti-Trop-2 antibody carrying a
glutamine-containing tag at the specific site (e.g., carboxyl terminus or amino terminus
of the heavy chain or light chain, position 297, or at another site of the antibody) and an
amine-containing derivative of the payload (e.g., MMAD). In some instances, the wild-
type amino acid lysine at the carboxyl terminus (position 447 in accordance with Kabat
numbering scheme) was deleted and replaced with the Q-tag. In other instances, the
wild-type amino acid lysine at position 222, 340, or 370 (in accordance with Kabat
numbering scheme) was replaced with amino acid arginine (“K222R”, “K340R”, or
‘K370R”). For example, the K222R substitution was found to have the surprising effect
of resulting in more homogenous antibody and payload conjugate, better intermolecular
crosslinking between the antibody and the payload, and/or significant decrease in
interchain crosslinking with the glutamine tag on the C terminus of the antibody light
chain. In the transamidation reaction, the glutamine on the antibody acted as an acyl
donor, and the amine-containing compound acted as an acyl acceptor (amine donor).
Purified anti-Trop-2 antibody in the concentration of 1.67 — 4.04 uM was incubated with
a 20 — 100 M excess acyl acceptor, ranging between 167 — 404 uM, in the presence of
0.225 — 0.545% (w/v) Streptoverticillium mobaraense transglutaminase (ACTIVA™,
Ajinomoto, Japan) in 150 — 900 mM NaCl, and 25 mM MES, HEPES [4-(2-
hydroxyethyl)-1-piperazineethanesulfonic acid] or Tris HCI buffer at pH range 6.2 — 8.8.
The reaction conditions were adjusted for individual acyl acceptor derivatives, and the
optimal efficiency and specificity were typically observed for 2.87 uM antibody, 287 uM
derivative, and 0.378% (w/v) transglutaminase in 150 mM NaCl, 25 mM Tris HCI, pH
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8.8. Following incubation at room temperature for 2.5 hours, the antibody was purified
on MabSelect resin (GE Healthcare, Waukesha, WI) using standard affinity
chromatography methods known to persons skilled in the art, such as commercial
affinity chromatography from GE Healthcare.

Target expressing (A431, BxPC3, CAPAN-2 and Colo205) or non-expressing
(SW620) cells were seeded on white walled clear bottom plates at 2000 cells/well for 24
hours before treatment. Cells were treated with 4 fold serially diluted antibody-drug
conjugates in triplicates. Cell viability was determined by CelliTiter-Glo® Luminescent
Cell Viahility Assay 96 (Promega, Madison WI) 96 hours after treatment. Relative cell
viability was determined as percentage of untreated control. IC50 was calculated by
Prism software. Table 12 shows that chimeric mouse and humanized anti-Trop-2 7E6
antibodies conjugated to MMAD through transglutaminase tag exert potent cell killing

activity in Trop-2 expressing cells.

Table 12
AA431(Trop- BxPC3(Trop- | CAPAN- Colo205 (Trop- | SW620 (Trop-2-
2+++) 2++) 2(Trop-2+/++) 2+) )
Ab-
IC5 Ab- Ab- Ab-
0 Ab- IC50 | Ab- IC50 Ab- IC50 Ab- Ab- Ab-
conjuga | Load | ug/ | IC50 ug/ IC50 | ug/m | IC50 (ug/mL | IC50 IC50 IC50
Name te ing mL | (nM) mL (hM) | L (nM) ) {(nM) ug/mL | (nM)
6G11-
TG1- Aclys-
vcMMA | veMMA 0.0
D D 1.86 | 30 0.197 0.379 2.525
7E6-
TG1- Aclys-
vcMMA | veMMA 0.0 0.02 | 0.17 15.46 94.53
D D 1.87 16 0.109 |7 9 2.320 | 7 0.152 1.011 | 14.180 | 3
h7E6-
WT-
TG1- Aclys-
vcMMA | vceMMA 0.0 0.02 | 0.16 13.04 68.86
D D 1.79 | 22 0.144 |5 9 1956 (0O 0.445 2.969 | 10.330 | 7
h7E6-L-
TG1- Aclys-
vcMMA | veMMA 0.0 0.03 | 0.23 13.51 56.90
D D 1.85 | 20 0.132 (5 2 2.027 |3 0.082 0.549 | 8.535 0
h7E6-N-
TG1- Aclys-
vcMMA | veMMA 0.0 13.47 74.33
D D 1.87 | 24 0.163 2021 |3 0.100 0.668 | 11.150 | 3
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h7E6-

SVG-

TG1- Aclys-

vceMMA [ vcMMA 0.0 0.03 | 0.20 11.06 71.20

D D 1.88 | 16 0.105 |1 6 1659 [0 0.118 0.787 | 10.680 | O

h7E6-

SVGL-

TG1- Aclys-

vcMMA | vcMMA 0.0 16.26 72.00

D D 1.85 | 18 0.120 2.440 |7 0.052 0.345 [ 10.800 | O

h7E6-

SVGN-

TG1- Aclys-

vceMMA [ veMMA 0.0 0.05 | 0.33 13.39 69.40

D D 1.87 | 23 0.153 (1 7 2.009 | 3 0.083 0.552 | 10.410 (O

NNC- Aminoc

TG1- apryl-

veMMA [ veMMA 7.26 | 48.4 151.9 153.2

D D 1.83 0 00 22.790 | 33 22.990 | 67

7E6- Aminoc

TG1- apryl-

vceMMA [ veMMA 0.03 | 0.19 161.2

D D 1.87 0 7 24,180 | 00

h7E6-

SVG- Aminoc

TG1- apryl-

vceMMA [ vcMMA 0.03 | 0.22 168.7

D D 1.91 4 9 25.310 | 33

7E6-

TG6-

AclLys- Aclys-

vC- ve-

PABC- PABC- 0.00 | 0.05

MMAD MMAD 1.87 8 3

7E6-

K222R-

LCQ3-

AcLys- Aclys-

vC- vC-

PABC- PABC- 0.00 | 0.05

MMAD MMAD 0.74 8 4

h7E6SV

G-TG6-

AcLys- Aclys-

vC- vC-

PABC- PABC- 0.0 0.03 | 0.21

MMAD MMAD 1.93 | 11 0.072 | 2 4 0.209 1.393

h7E6SV

G-

K222R-

LCQ3- Aclys-

AclLys- vC-

ve- PABC- 0.0 0.01 | 0.09 17.87

PABC- MMAD 190 |1 0.07 4 2 2.681 3
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Example 10: Anti-Trop-2 7E6 Auristatin_ Conjugate Induced Long Term Tumor

Regression in BXxPC3 Xenograft Model

In vivo efficacy studies of control antibody higG1-TG1-vcMMAD (*“NNCTG1-
vcMMAD”) and chimeric anti-Trop-2 antibody 7E6 conjugated with 1) LCQO3-AcLys-vc-
PABC-MMAD K222R variant or 2) TG6-AcLys-vc-PABC-MMAD via transglutaminase
were performed with target-expressing BxPC3 xenograft model. For h7E6-K222R-

LCQO03-AcLys-vc-PABC-MMAD variant conjugate, the wild-type amino acid lysine in the
anti-Trop-2 antibody is substituted with amino acid arginine (i.e., K222R) at position 222
in accordance with Kabat numbering scheme. LCQO3 corresponds to SEQ ID NO:78
(GGLLQGG), and TG6 corresponds to SEQ ID NO:79 (LLQGA). General method of
conjugating Trop-2 antibodies using transglutaminase tags LCQO03 and TG6 is
described in Example 9. Two million BxPC3 cancer cells were implanted
subcutaneously into 5-8 weeks old CB17 SCID mice until the tumor sizes reached
around 250 mm®. Animals were randomized by tumor sizes, and dosing was done
through bolus tail vein injection. 3 mg/kg of control higG1, chimeric h7EG-K222R-
LCQO3-AcLys-vc-PABC-MMAD variant, or chimeric 7E6-TG6-AcLys-vc-PABC-MMAD
were administered through bolus tail vein injection once for total of 1 dose. Tumor
volume was measured once a week by a Caliper device and calculated with the
following formula: Tumor volume = (length x width2) / 2. Studies were terminated
before their tumor volumes reached 2000 mm?®. Single dose of the chimeric anti-Trop-2
antibody 7E6 conjugated with AcLys-vc-PABC-MMAD resulted in long term tumor

regression. See Figure 8.

Example 11: Cytotoxicity of Anti-Trop-2-ADCs in Trop-2 Positive Cells

Negative control (NNC) and humanized anti-Trop-2 (h7E6SVG) antibodies were
expressed as human IgG1 subtypes engineered with glutamine-containing
transglutaminase tags at the C-terminus of heavy chain (TG6 (SEQ ID NO: 79)), light
chain (LCQO03 (SEQ ID NO: 78) and LCQO04 (SEQ ID NO: 79)) or with N297Q/K222R
mutations in the CH2/Hinge domains of heavy chain and conjugated with AcLys-vc-

PABC-0101 (“vc0101” or Acetyl-lysine-valine-citrulline-p-aminobenzyloxycarbonyl-(2-
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methylalanyl-N-[(3R,4S,5S)-3-methoxy-1-{(2S)-2-[(1 R, 2R)-1-methoxy-2-methyl-3-0xo-3-
{[(1S)-2-phenyl-1-(1,3-thiazol-2-yl)ethyllamino}propyl]pyrrolidin-1-yl}-5-methyl-1-
oxoheptan-4-yl]-N-methyl-L-valinamide)) or aminocaproyl-PEG6 (Propylene Glycol)s-
2-methylalanyl-N-[(3R,4 S,5S)-3-methoxy-1-{(2S)-2-
[(1R,2R)-1-methoxy-2-methyl-3-oxo-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
is a novel auristatin, as described in U.S. Application Nos: 61/561,255 and 61/676,423.

Method of conjugating Trop-2 antibodies using transglutaminase tags is described in

propionyl)-MMAD as indicated.

Example 9. Target expressing or non-expressing (SW620) cells were seeded on white
walled clear bottom plates at 2000 (A431, BxPC3, NCI-H292, NCI-H1650, MDA-MB-468
and SW620), 2500 (Calu-3) or 3000 (OVCARS3 and SKBR3) cells per well for 24 hours
before treatment. Cells were treated with 4 fold serially diluted antibody-drug
conjugates in triplicates. Cell viability was determined by CeliTiter-Gio® Luminescent
Cell Viability Assay 96 (Promega, Madison, WI) 96 hours after treatment. Relative cell
viability was determined as percentage of untreated control. 1C50 was calculated by
GraphPad Prism 5 software and expressed as concentration (nM) of total Ab. Table 13
shows that humanized anti-Trop-2 7E6 antibodies conjugated to vc0101 or PEG6-
MMAD through transglutaminase tag exert potent cell killing activity in Trop-2

expressing cells.

Table 13
h7EGSV
G- h7E6SVG
N297Q/ - NNC-
K222R- h7E6SVG- | LCQO4/K NNC- N297Q/K2
h7EGSVG- PEG6M LCQO3/K2 222R- TG6- 22R-
Trop2 TG6- MAD Ab 22R- vc0101 vc0101 PEGEMM
Cell expressi | vc0101 Ab IC50 vc0101 Ab Ab IC50 Ab IC50 AD Ab
name Cell type on IC50 (nM) (nM) IC50 (nM) (M) (nM) IC50 (nV1)
Epidermoi
d
A431 carcinoma +++ 0.12 0.07 0.03 >267
Pancreas
adenocarc
BxPC3 inoma ++ 0.32 0.03 0.13 0.11
Mucoepid
ermoid
pulmonar
NCI- y
H292 carcinoma ++ 0.63 0.03 1.84
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Lung
adenocarc

Calu-3 inoma ++ 0.53 0.50 1.51
Lung
bronchoal

NCI- veolar

H1650 carcinoma ++ 1.92 0.38 >267 >267
Ovary
adenocarc

OVCAR3 | inoma +++ 0.56 0.98 168.5 >267
Mammary

MDA- adenocarc

MB-468 | inoma ++ 0.77 0.19 >267 >267
Mammary
adenocarc

SKBR3 inoma +/++ 0.42 0.08 200.5 >267
Colorectal
adenocarc

Colo205 | inoma + 32.89 21.15 174.50
Colorectal
adenocarc

SW620 inoma 156.20 >267 >267 >267 >267 >267

Example 12: Anti-Trop-2 7E6 Auristatin _Conjugate Induced Tumor Regression in

Pancreatic Tumor BxPC3 Xenograft Model

In vivo efficacy studies of Trop-2 ADCs were performed with target-expressing
BxPC3 xenograft model. Two million BxPC3 pancreatic cancer cells were implanted
subcutaneously into 5-8 weeks old CB17/SCID mice until the tumor sizes reached
between 300-400 mm3. Animals were randomized by tumor sizes, and single dose of
humanized anti-Trop2 antibody conjugated with 1) TG6-AclLys-ve-PABC-0101
(equivalent to TG6-AcLys-vc-0101 as depicted in Figure 9A); 2) N297Q/K222R-PEG6-
MMAD ((Propylene Glycol)s-propionyl-MMAD); and 3) LCQO04-K222R-vc-PABCO0101
(equivalent to LCQ04/K222R-vc0101 as depicted in Figure 9C); LCQO4 corresponds to
SEQ ID NO: 79 (LLQGA)) and control conjugates were administered through bolus tail
vein injection. Tumor volume was measured once a week by a Caliper device and
calculated with the following formula: Tumor volume = (length x width?) / 2. Studies
Figures 9A-9C show
that a single dose of the humanized anti-Trop2 antibody conjugated with 1) TG6-AcLys-
vc-PABC-0101; 2) N297Q/K222R-PEG6-MMAD; and 3) LCQ04-K222R-vc-PABC0101

resulted in tumor regression in pancreatic tumor BXxPC3 xenograft model.

were terminated before their tumor volumes reached 2000 mm?,



10

15

20

25

30

OnCusp
2004 of 10951 Ex. 1038
WO 2013/068946 PCT/1B2012/056234

-117 -

Example 13: Anti-Trop-2 7E6 Auristatin Conjugate Induced Tumor Regression in

Colorectal Tumor Colo205 Xenograft Model

In vivo efficacy study of Trop-2 ADCs was performed with target-expressing
colo205 xenograft model. Three millions of colo205 colon cancer cells were implanted
subcutaneously into 5-8 weeks old nu/nu mice until the tumor sizes reached ~300 mm?>.
Animals were randomized by tumor sizes, and single dose of 6mg/kg humanized anti-
Trop2 antibody conjugated with 1) TG6-AcLys-vc-PABC-0101 (equivalent to TG6-ve-
0101 as depicted in Figure 10); and 2) LCQO03-vc-PABC-0101 having K222R
substitution in the hinge/CH2 domains of heavy chain (equivalent to LCQO03/K222R-
vc0101 as depicted in Figure10; LCQO3 corresponds to SEQ ID NO: 78 (GGLLQGG));
and control conjugate (IgG-vc-PABC-0101) were administered through bolus tail vein
injection. Tumor volume is measured once a week by a Caliper device and calculated
with the following formula: Tumor volume = (length x width?®) / 2. Studies were
terminated before their tumor volumes reached 2000 mm?®. Figure 10 shows that a
single dose of the humanized anti-Trop2 antibody conjugated with 1) TG6-AcLys-vc-
PABC-0101; and 2) LCQO3-vc-PABC-0101 having K222R substitution in the hinge/CH2
domains of heavy chain resulted in tumor regression in colorectal tumor Colo205

xenograft model.

Example 14: Anti-Trop-2 7E6 Auristatin Conjugate Induced Tumor Regression in
Ovarian PDX Ova196756 Xenograft Model
In vivo efficacy study of Trop-2 ADC using humanized anti-Trop2 antibody

(h7E6SVG) conjugated with TG6-vec-0101 was performed with target-expressing ovarian
cancer patient derived xenograft model (PDX Ova196756). This tumor sample was
derived from surgical specimen and propagated in NSG mice (Jackson Laboratories,
Bar Harbor, Maine). For efficacy studies, approximately 1-2 mm? of tumor fragments
were implanted subcutaneously into the lateral flanks of CB17/SCID mice. Animals
were randomized by tumor sizes once they reached ~400 mm?, and a single dose of
h7E6SVG-TG6-AcLys-vc-PABC-0101 (0.75 mg/kg and 1.5 mg/kg; equivalent to TG6-
vc0101 as depicted in Figure 11) and control conjugate (1.5 mg/kg; IgG-vc-PABC-0101
or IgG-vc0101 as depicted in Figure 11) were administered through bolus tail vein

injection. Tumor volume was measured once a week by a caliper device and calculated



10

15

20

25

30

OnCusp
2005 of 10951 Ex. 1038
WO 2013/068946 PCT/1B2012/056234

-118 -
with the following formula: Tumor volume = (length x width?) / 2. Studies were
terminated before their tumor volumes reached 2000 mm?®. Figures 11 shows that a

single dose of the humanized anti-Trop2 antibody conjugated with TG6-AcLys-ve-
PABC-0101 resulted in tumor regression in ovarian PDX Ova196756 xenograft model.

Example 15: Anti-Trop-2 7E6 Auristatin_ Conjugate Shows Superior Efficacy Than

Gemcitabine to Induce Tumor Regression in Pan0146 Pancreatic PDX Model

In vivo efficacy studies of Trop-2 ADC using humanized anti-Trop-2 antibody
(h7E6SVG) conjugated with TG6-vc0101 were performed with target-expressing
pancreatic cancer patient derived xenograft model (PDX Pan0146) from Jackson
Laboratories (Bar Harbor, Maine). For efficacy studies, 1-2 mm?® of tumor fragments
were implanted subcutaneously into the lateral flanks of the animals. Animals were
randomized by tumor sizes once they reached ~300 mm?, and h7E6SVG-TG6-AcLys-
vc-PABC-0101 and the control conjugate were administered through bolus tail vein
injection. Figure 12A: Single dose of h7E6SVG-TG6-AcLys-ve-PABC-0101 (shown as
h7E6SVG-TG6-vc0101 in the Figure) and control conjugate were given at doses
indicated. Gemcitabine was given at 75 mg/kg twice weekly for a total of 6 doses.
Figure 12B: h7E6SVG-TG6-AcLys-ve-PABC-0101 was given at 0.75 mg/kg weekly for
4 doses, 1.5 mg/kg bi-weekly for two doses or 3.0 mg/kg single dose. Gemcitabine was
given once weekly at 75 mg/kg for 4 doses. Tumor volume was measured once a week
by a Caliper device and calculated with the following formula: Tumor volume = (length x
width?) / 2. Studies were terminated before their tumor volumes reached 2000 mm?.
The data show that the humanized anti-Trop2 antibody conjugated with TG6-AcLys-vc-
PABC-0101 has superior efficacy to gemcitabine to induce tumor regression in Pan0146
pancreatic PDX model and that continuous dosing of h7E6SVG-TG6-AcLys-vc-PABC-
0101 resulted in sustained tumor regression in pancreatic PDX Pan0146 xenograft

model.

Example 16: Anti-Trop-2 7EG Auristatin _Conjugate Induces Tumor Regression in
Pancreatic Pan144607 PDX Model

In vivo efficacy study of Trop-2 ADC using humanized anti-Trop-2 antibody
(h7E6SVG) conjugated with vc0101 or PEGEMMAD was performed with target-
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expressing pancreatic cancer patient derived xenograft model (PDX Pan144607). This
tumor sample was derived from surgical specimen and propagated in NSG mice
(Jackson Laboratories, Bar Harbor, Maine). For efficacy studies, approximately 1-2
mm?® of tumor fragments were implanted subcutaneously into the lateral flanks of
CB17/SCID mice. Animals were randomized by tumor sizes once they reached ~300
mm?, and single dose of 1.5, 3.0 and 6.0 mg/kg h7E6SVG-N297Q/K222R-PEG6MMAD
and the control conjugate were administered through bolus tail vein injection. Tumor
volume was measured once a week by a Caliper device and calculated with the
following formula: Tumor volume = (length x width?) / 2. Studies were terminated
before their tumor volumes reach 2000 mm?®. Figure 13 shows that a single dose of the
humanized anti-Trop2 antibody conjugated with PEG6-MMAD resulted in tumor

regression in pancreatic Pan144607 PDX model.

Example 17: Anti-Trop-2 7EG6 Auristatin Conjugate Induces Tumor Regression in
Pancreatic Pan0135 PDX Model

In vivo efficacy study of Trop-2 ADC using humanized anti-Trop-2 antibody
(h7EBSVG) conjugated with PEG6MMAD was performed with target-expressing

pancreatic cancer patient derived xenograft model (PDX Pan0135) from Jackson

Laboratories. For efficacy studies, approximately 1-2 mm?® of tumor fragments were
implanted subcutaneously into the lateral flanks of the animals. Animals were
randomized by tumor sizes once they reached ~300 mm?® and 6mg/kg of h7E6SVG-
N297Q/K222R-PEG6MMAD and the control conjugate were administered through bolus
tail vein injection with single dose. Tumor volume was measured once a week by a
Caliper device and calculated with the following formula: Tumor volume = (length x
width?) / 2. Studies were terminated before their tumor volumes reached 2000 mm?.
Figure 14 shows that a single dose of the humanized anti-Trop2 antibody conjugated

with PEG6-MMAD resulted in tumor regression in pancreatic Pan0135 PDX model.

Example 18: Antibody Binding Affinity Determination for Humanized Anti-Trop-2
Antibodies
Analysis of Fab/human Trop2-ECD (Extracellular Domain) interactions was

performed using a Bio-Rad Proteon XPR36 Surface Plasmon Resonance (SPR)
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biosensor (Bio-Rad, Hercules, CA) equipped with a GLC sensor chip. The assay
temperature was 25°C, and the assay buffer was 10 mM Sodium Phosphate, 150 mM
NaCl, 0.05% Tween-20, pH 7.4. An array of amine-coupled Fabs was prepared using
the methodology described in Abdiche et al. (Anal. Biochem., 411: 139-151 (2011)). In
each analysis cycle, monovalent human Trop2-ECD antigen was flowed at 30 pL/min
over the immobilized Fabs for 3 minutes followed by a buffer wash for 15 minutes to
monitor dissociation of the Fab/Trop2 complex. The sensor surface was regenerated
between analysis cycles, using three 18-second injections of a 2:1 mixture (by volume)
of Pierce IgG Elution buffer:4 M NaCl (Pierce, Rockford, IL). Binding and regeneration
cycles were repeated at human Trop2-ECD concentrations of 6, 30 and 150 nM. The
resulting data were fit to a 1:1 Langmuir binding model using the Proteon evaluation

software. The results appear in the table below.

Table 14
t12 Kb
Sequence ka (1/Ms) | kq (1/S) (min) (nM)
DG 6.9E-
(h7E6_SVG) 1.7E+05 04 17 4.1
DK < 1.3E-
(h7E6_SVG20) | 1.7E+05 02 0.88 >75
DA < 1.3E-
(h7E6_SVG22) | 1.8E+05 02 0.86 >75
DL < 1.6E-
(h7E6_SVG28) | 2.1E+05 02 0.72 >75
DE < 6.4E-
(h7E6_SVG30) | 8.5E+05 02 0.18 >75
DS < 4 5E-
(h7E6_SVG19) | 6.0E+05 02 0.26 >75

Although the disclosed teachings have been described with reference to various
applications, methods, kits, and compositions, it will be appreciated that various
changes and modifications can be made without departing from the teachings herein
and the claimed invention below. The foregoing examples are provided to better
illustrate the disclosed teachings and are not intended to limit the scope of the teachings
presented herein. While the present teachings have been described in terms of these
exemplary embodiments, the skilled artisan will readily understand that numerous
variations and modifications of these exemplary embodiments are possible without
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undue experimentation. All such variations and modifications are within the scope of the
current teachings.

All references cited herein, including patents, patent applications, papers, text
books, and the like, and the references cited therein, to the extent that they are not
already, are hereby incorporated by reference in their entirety. In the event that one or
more of the incorporated literature and similar materials differs from or contradicts this
application, including but not limited to defined terms, term usage, described techniques,
or the like, this application controls.

The foregoing description and Examples detail certain specific embodiments of
the invention and describes the best mode contemplated by the inventors. It will be
appreciated, however, that no matter how detailed the foregoing may appear in text, the
invention may be practiced in many ways and the invention should be construed in

accordance with the appended claims and any equivalents thereof.
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Claims
It is claimed:
1. An isolated antibody, or an antigen binding fragment thereof, which

specifically binds to trophoblast cell-surface antigen-2 (Trop-2), wherein the antibody
comprises

(@) a heavy chain variable (VH) region complementary determining regions

comprising (i) a VH complementary determining region one (CDR1) comprising
the sequence SYGVH (SEQ ID NO: 30), GGSISSY (SEQ ID NO: 36), or
GGSISSYGVH (SEQ ID NO: 37); (i) a VH CDR2 comprising the sequence
VIWTX1GX2TDYNSALMX3, wherein X4 is G or S; Xzis S or V; Xsis S or G (SEQ
ID NO: 49), or WTX,1GX2, wherein X1 is Gor S, Xzis S or V (SEQ ID NO: 50);
and iii) a VH CDR3 comprising the sequence DYDRYTX1DY, wherein X is E or
M (SEQ ID NO: 82); and/or

(b) a light chain variable region (VL) region complementary determining regions

comprising (i) a VL CDR1 comprising the sequence RASKSVSTSX:YSYMH,
wherein X1 is G, L, or N (SEQ ID NO: 63); (i) a VL CDR2 comprising the
sequence LASNLES (SEQ ID NO: 55); and (iii) a VL CDR3 comprising the
sequence QHSRELPYT (SEQ ID NO: 56);

2. An isolated antibody, or an antigen binding fragment thereof, which

specifically binds to Trop-2, wherein the antibody comprises:

a VH region comprising a VH CDR1, VH CDR2, and VH CDR3 of the VH
sequence shown in SEQ ID NO: 5 or 85; and/or

a VL region comprising VL CDR1, VL CDR2, and VL CDR3 of the VL sequence
shown in SEQ ID NO:3 or 6.

3. The antibody or the antigen binding fragment of claim 2, wherein the VH

region comprises (i) a VH CDR1 comprising the sequence SYGVH (SEQ ID NO: 30),
GGSISSY (SEQ ID NO: 36), or GGSISSYGVH (SEQ ID NO: 37); (ii)) a VH CDR2
comprising the sequence VIWTSGVTDYNSALMG (SEQ ID NO: 38) or WTSGV (SEQ
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ID NO: 39); and (iii) a VH CDR3 comprising the sequence DGDYDRYTMDY (SEQ ID
NO: 35), DYDRYTMDY (SEQ ID NO: 99), or DYDRYTEDY (SEQ ID NO: 100).

4. The antibody or antigen binding fragment of claim 3, wherein the VL region
comprises (i) a VL CDR1 comprising the sequence RASKSVSTSGYSYMH (SEQ ID
NO: 54) or RASKSVSTSLYSYMH (SEQ ID NO: 57) ; (ii) a VL CDR2 comprising the
sequence LASNLES (SEQ ID NO: 55); and (iii) a VL CDR3 comprising the sequence
QHSRELPYT (SEQ ID NO: 56).

5. The antibody or the antigen binding fragment of claim 4, wherein the VH
region comprises the sequence shown in SEQ ID NO: 5, 85 or a variant with one or
several conservative amino acid substitutions in residues that are not within a CDR
and/or the VL region comprises the amino acid sequence shown in SEQ ID NO: 3, 6 or
a variant thereof with one or several amino acid substitutions in amino acids that are not
within a CDR.

c. The antibody or the antigen binding fragment of claim 5, wherein the
antibody comprises a light chain comprising the sequence shown in SEQ ID NO: 66 and
a heavy chain comprising the sequence shown in SEQ ID NO: 65 or 102 .

7. The antibody or the antigen binding fragment of claim 3, wherein the
antibody comprises a VH region produced by the expression vector with ATCC
Accession No. PTA-12872.

8. The antibody or the antigen binding fragment of claim 4, wherein the
antibody comprises a VL region produced by the expression vector with ATCC
Accession No. PTA-12871.

9. An isolated antibody, or an antigen binding fragment thereof, which
specifically binds to domain 3 and domain 4 of human Trop-2 (SEQ ID NO:27) with a
monovalent antibody binding affinity (Kp) of about 6.5 nM or less as measured by
surface plasmon resonance.

10. An isolated antibody, or an antigen binding fragment thereof, which
specifically binds to Trop-2, wherein the antibody comprises
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(a) a heavy chain variable (VH) region complementary determining regions
comprising (i) a VH complementary determining region one (CDR1) comprising
the sequence SYWIN (SEQ ID NO: 40), GYTFTSY (SEQ ID NO: 41), or
GYTFTSYWIN (SEQ ID NO: 42); (ii)) a VH CDR2 comprising the sequence
NIX{PSDSYSNYNX,KFKD wherein X; is Y or F; X, is Q or K, or X;PSDSY
wherein X4 is Y or F (SEQ ID NO: 52); and iii) a VH CDR3 comprising the
sequence GSX 1 FDY wherein X4 is S or G (SEQ ID NO: 53); and/or

(b) a light chain variable region (VL) region complementary determining regions
comprising (i) a VL CDR1 comprising the sequence RASQTIGTSIH (SEQ ID NO:
59); (ii) a VL CDR2 comprising the sequence YASESIS (SEQ ID NO: 60); and (iii)
a VL CDR3 comprising the sequence X QSX,SWPFT wherein X4 is Qor S; X, is
N or F (SEQ ID NO:64).

11.  An isolated antibody, or an antigen binding fragment thereof, which
specifically binds to Trop-2, wherein the antibody comprises:

a VH region comprising a VH CDR1, VH CDR2, and VH CDR3 of the VH
sequence shown in SEQ ID NO: 13; and/or

a VL region comprising VL CDR1, VL CDR2, and VL CDR3 of the VL sequence
shown in SEQ ID NO: 12.

12.  The antibody or the antigen binding fragment of claim 11, wherein the VH
region comprises (i) a VH CDR1 comprising the sequence SYWIN (SEQ ID NO: 40),
GYTFTSY (SEQ ID NO: 41), or GYTFTSYWIN (SEQ ID NO: 42); (i) a VH CDR2
comprising the sequence NIFPSDSYSNYNKKFKD (SEQ ID NO: 46) or FPSDSY (SEQ
ID NO: 47); and (iii) a VH CDR3 comprising the sequence GSGFDY (SEQ ID NO: 48).

13. The antibody or antigen binding fragment of claim 12, wherein the VL
region comprises (i) a VL CDR1 comprising the sequence RASQTIGTSIH (SEQ ID NO:
59); (ii) a VL CDR2 comprising the sequence YASESIS (SEQ ID NO: 60); and (iii) a VL
CDRS3 comprising the sequence SQSFSWPFT (SEQ ID NO: 62).
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14.  The antibody or the antigen binding fragment of claim 13, wherein the VH
region comprises the sequence shown in SEQ ID NO: 13 or a variant with one or
several conservative amino acid substitutions in residues that are not within a CDR
and/or the VL region comprises the amino acid sequence shown in SEQ ID NO: 12 or a
variant thereof with one or several amino acid substitutions in amino acids that are not
within a CDR.

15. The antibody or the antigen binding fragment of claim 14, wherein the
antibody comprises a light chain comprising the sequence shown in SEQ ID NO: 68 and

a heavy chain comprising the sequence shown in SEQ ID NO: 67.

16.  An isolated antibody which specifically binds to Trop-2 and competes with

the antibody of claim 2 or 4.

17.  The antibody of claim 16, wherein the antibody has a monovalent antibody
binding affinity (Kp) of about 6.5 nM or less as measured by surface plasmon

resonance.

18. The antibody of any one of claims 1-15, wherein the antibody comprises
an acyl donor glutamine-containing tag engineered at a specific site.

19. The antibody of claim 18, wherein the tag comprises an amino acid
sequence GGLLQGG (SEQ ID NO: 78), LLQGA (SEQ ID NO:79), or LLQ.

20. The antibody of claim 19, wherein the antibody further comprises an amino

acid modification at position 222, 340, or 370.

21. The antibody of claim 20, wherein the amino acid modification is a

substitution from lysine to arginine.

22. A conjugate of the antibody or the antigen binding fragment of any one of
claims 1-15 and 18-21, wherein the antibody or the antigen binding fragment is
conjugated to an agent, wherein the agent is selected from the group consisting of a
cytotoxic agent, an immunomodulating agent, an imaging agent, a therapeutic protein, a

biopolymer, and an oligonucleotide.
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23. The conjugate of claim 22, wherein the agent is a cytotoxic agent.

24. The conjugate of claim 23, wherein the cytotoxic agent is MMAD
(Monomethyl Auristatin D) or 0101 (2-methylalanyl-N-[(3R,4S,5S)-3-methoxy-1-{(2S)-2-
[(1R,2R)-1-methoxy-2-methyl-3-oxo-3-{[(1 S)-2-phenyl-1-(1,3-thiazol-2-
yhethyllamino}propyl]pyrrolidin-1-yl}-5-methyl-1-oxoheptan-4-yl]-N-methyl-L-valinamide).

25. The conjugate of claim 24, wherein the conjugate comprises the formula:
antibody-(acyl donor glutamine-containing tag)-(linker)-(cytotoxic agent).

26. The conjugate of claim 25, wherein the acyl donor glutamine-containing
tag comprises an amino acid sequence GGLLQGG (SEQ ID NO: 78), LLQGA (SEQ NO:
79), LLQ, or LLQX1X2X3X4Xs5, wherein X4 is G or P, wherein Xz is A, G, P, or absent,
wherein X3 is A, G, K, P, or absent, wherein X, is G, K, or absent, and wherein X5 is K
or absent (SEQ ID NO: 88), and wherein the linker comprises acetyl-lysine-valine-

citrulline-p-aminobenzyloxycarbonyl or amino-PEGG6-propionyl.

27. The conjugate of claim 26, wherein the conjugate is selected from the
group consisting of 1) antibody-LLQGA (SEQ ID NO: 79)- (acetyl-lysine-valine-citrulline-
p-aminobenzyloxycarbonyl (AcLys-VC-PABC))-0101; 2) antibody-LLQGA (SEQ ID NO:
79)-(AcLys-VC-PABC)-MMAD:; 3) antibody-LLQX1X2X3X4Xs (SEQ ID NO: 88)-(AcLys-
VC-PABC)-0101; 4) antibody-LLQX1X2X3X4Xs (SEQ ID NO: 88)-(AcLys-VC-PABC)-
MMAD; 5) antibody —GGLLQGG (SEQ ID NO: 78)- (AcLys-VC-PABC)-0101; and 6)
antibody—GGLLQGG (SEQ ID NO: 78)-(AcLys-VC-PABC)-MMAD.

28. The conjugate of claim 27, wherein the conjugate 1) antibody - GGLLQGG
(SEQ ID NO: 78)-(AcLys-VC-PABC)-0101; 2) antibody—GGLLQGG (SEQ ID NO: 78)-
(AcLys-VC-PABC)-MMAD; 3) antibody-LLQX1X2X3X4X5 (SEQ ID NO: 88)-(AcLys-VC-
PABC)-0101; 4) antibody-LLQX1X2X3X4X5 (SEQ ID NO: 88)-(AcLys-VC-PABC)-MMAD;
5) antibody-LLQGA (SEQ ID NO: 79)-(AcLys-VC-PABC)-0101; or 6) antibody-LLQGA
(SEQ ID NO: 79)- AcLys-VC-PABC-MMAD comprises an amino acid substitution from

lysine to arginine at position 222.

29. The conjugate of claim 27, wherein the conjugate 1) antibody-LLQGA
(SEQ ID NO: 79)-(AcLys-VC-PABC)-0101; 2) antibody-LLQGA (SEQ ID NO: 79)-
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AcLys-VC-PABC-MMAD; 3) antibody-LLQX1X2X3X4X5s (SEQ ID NO: 88)-(AcLys-VC-
PABC)-0101; or 4) antibody-LLQX1X;X3X4X5 (SEQ ID NO: 88)-(AcLys-VC-PABC)-
MMAD, wherein the amino acid lysine at the C-terminus of heavy chain of the antibody

is deleted.

30. The conjugate of claim 24, wherein the conjugate comprises amino acid
substitutions at position N297Q and K222R, a linker comprising amino-PEG6-propionyl,
and a cytotoxic agent comprising MMAD.

31. A pharmaceutical composition comprising a therapeutically effective
amount of the antibody of any one of claims 1-15 or the conjugate of any one of claims
22-30 and a pharmaceutically acceptable carrier.

32. An isolated polynucleotide comprising a nucleotide sequence encoding the
antibody of any one of claims 1-15.

33. A vector comprising the polynucleotide of claim 32.

34. An isolated host cell that recombinantly produces the antibody of any one
of claims 1-15.

35. A method of producing an antibody, comprising culturing the host cell of
claim 34 under conditions that result in production of the antibody, and isolating the
antibody from the host cell or culture.

36. A method of treating a condition associated with Trop-2 expression in a
subject comprising administering to a subject in need thereof an effective amount of the

pharmaceutical composition of claim 31.
37. The method of claim 36, wherein the condition is a cancer.

38. The method of claim 37, wherein the cancer is selected from the group
consisting of bladder, breast, cervical, choriocarcinoma, colon, esophageal, gastric,
glioblastoma, head and neck, kidney, lung, oral, ovarian, pancreatic, prostate, and skin
cancer
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39. A method of inhibiting tumor growth or progression in a subject who has a
Trop-2 expressing tumor, comprising administering to the subject in need thereof an

effective amount of the pharmaceutical composition of claim 31 to the subject.

40. A method of inhibiting metastasis of Trop-2 expressing cancer cells in a
subject, comprising administering to the subject in need thereof an effective amount of
the pharmaceutical composition of claim 31 to the subject.

41. A method of induce tumor regression in a subject who has a Trop-2
expressing tumor, comprising administering to the subject in need thereof an effective
amount of the pharmaceutical composition of claim 31 to the subject.
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Figure 3
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Figure 5
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Figure 6A
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Figure 7A
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Figure 8
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Figure 9A

Anti-Trop2 ADC h7E6SVG-TG6-vc0101 induces
tumor regression in BxPC3 model
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Figure 9B

Anti-Trop2 ADC
h7E6SVG-N297Q/K222R-PEG6MMAD induces
tumor regression in BxPC3 model
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Figure 9C

Anti-Trop2 ADC
h7E6SVG-LCQ04/K222R-vc0101 induces
tumor regression in BxPC3 model
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Figure 10

h7E6SVG-TG6-vc0101 and
h7E6SVG-LCQO03/K222R-vc0101 induce tumor
regression in colo205 xenograft model
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Figure 11

h7E6SVG-TG6-vc0101 induces tumor regression in
Oval96756 PDX model
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Figure 12A

h7E6SVG-TG6-vc0101 induces tumor regressionin
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Figure 12B

h7E6SVG-TG6-vc0101 induces long term tumor regression in
Pan0146 PDX model through continued dosing
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Figure 13

h7E6SVG N297Q/K222R PEG6MMAD induces tumor
regression in Pan144607 PDX model
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Figure 14

h7E6SVG-N297Q/K222R induces tumor regression
in Pan0135 PDX model
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hTROP-24ifk (JThTROP-2%E ./ 7 O—FILHiiK) . EREICIE, @A E LT
FABITin vivoll BT 2PUEBHREE L. LODEARTURIEEET
5 HhTROP-2Hifk. B2 UZHUAETH > Tt FULHATD 2 b DEDEMFEMN
FENTU, |

ARWIZ, FRRNEZELTARSNAEZDHOT. BUTFIZRT. HhTROP-24i
f (FnTROP-2F / 77 O—F JLHidk) . MUHHAKEEAT ENA T U R—=.
YHPURDOM . YRS SR EOBEK (1L ar—) | [EE

DFW R S I R S S AR . IS ORI IR, BB DM R W R
FEZEHTEHOTH S,

(1) HEVHEEDT I ) BESNSEFIES 9 2 XiX9 8 TRENDT I/ BE
FIM SR, LEVESOT I BEFILNEANES I 3 TRINDT I/ BES
5755t k TROP-2 12519 2 Hitk,

LR OHAIZ, TOHBVEROCDR 1~307 3 /BRAIN, =he
HIEIC, IS 36 ~3 8 TRANDT I/ BRFITHD., KU/ X3, Hitk
DLBVHEBEDOCDR 1 ~30D7 I /BRI, ZHhZHIEIC, BHIEE4 1~
ABTRENST ) BESITHS.

(2) H{VEBOT I / BEFNEANFS 9 4 39 5 TRINZ 73 /B
B G m0, LEVEROT I BEASESES 6 TRENDT I J s
M572%, B RTROP-2IZx3 2 Hik,

FRR@ObikIx., FOHEVEEOCDR 1 ~307 I /JBEAL, FNE
NIEIZ, BRFIBE66~6 8 TRANSY I JBESTHD., M/ i, Hiik
OLBVHEHDCDR 1 ~3 07 I /BEAN, FNENIEIC. BINES7 1~
7 3TRINDT I BERIITH S,

FROENQOHHE, #lAE b FEUEHARTH 5 HO0EIT LN 5,

FROERDDOFUNZL., #lZIE, in vivoCHIEEBEEEHZ2EG3T 550038 T 5
hs.

FREOKETQDHUEIL, #ilZIE, 5~20mg/kglhBED RSB T50% LA DE
BREHEELEZRTHONHETENS, 22T, YEERERSEE 2R
oo SEEE. FAE £<TH AR 1ETS 5,
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FRORN@OHMAIZ. FlxIE. 10me/kelh o HEEE 5 T50% B o S
REREEEERTHONEITENS.,

EROBEOQ)OHAAIL. #lZIE, 2 Eo b EE MR L CHEE
EHEETHHONETS5N S,

FROKRNQ)obuRE. FIAE, FEEE i (KdE) 231.0x1010 MEAFTH
BHONHETEN B,

FROENQOFEE. BlxIE. T/ O—FIFKTH D bONET SN
%, |

Z T, FEMEEE LTI, BRI, b IR, b RATTIENE. & R RIBEE.
bR, b RERRE. b BN L NBEES SR DL D RITN S 72 <
CH1MEARITON, BATHE MERE. b MBS, b MRF. b MERO
ERSIRES SR SRI0RIIND AR EH LENMFE LS H¥IT 5N 5,

Fr-. FEEEE LT, BT EREXIEBESRITON S,

T/, FEBEEMREEE LT, Bl b N IEATEKPK-59, b N A
BIbkBxPC-3. b hEEEEMIIEMKP-3L, b hREEMIAMEKP-2. b B M bk
PK-1. b s MEAKRPK-45H, b NREBMEKPK-45P, bt  BEE M IE B
TCC-PAN2, bt NEEMIIEHSUIT-2. b b KIBEMIAEECACO-2. £ kKIS
HANOBRSWA480, E b KIBEMMEDLD-1. & M ANBEMIEHRHCT 116, & hHL
M EERJIMT-1, b FEIEBHEEHCC1143. & MABHMEEMCEF-7. & R4
JE M 4 MBA-MD-468, & I §1 37 i Ml B kDU 145 K TN b b 1 37 B8 #H 1 bk
PC-3. b hAEMKIMCalu-3, L OIS MAMKSK.OV-3, RUE N IEBERE
IHTFR- 1/ 5672 5 B L 0 RITN 2072 < & b2 BIF 5N, B0 TH. E k
PEEM R PK-59. b MEEMMKRBXPC-3. b b KEEHMIEASW480. & Ml
AL Calu-3. b - FLEEMFIEMBA-MD-468% (X & | 5P 529 @ 4k SK-OV-3
ST BREL D BITNS D72 < & HOHMFE L <EF 515,

(3) EE(1)K Q) DFURIZ BT 2 HRRT .

FREG)OFEE . Pl BENSEE 9252298 TRANST I E
By, RO ik, BFIERO 3 TRENDT I JEEFNESDLDOR, H5WN
3, BFIBE9 4 X3 9 5 TREND T I JEBES. RO Xt BHIER9 6

6



OnCusp

2042 of 10951 Ex. 1038

10

15

20

25

WO 2013/077458 PCT/JP2012/080800

TRENDTY I/ BEAESDLONEF SN D,
(4) EROKVQOFIEE. FUREEERY, TR MBEEL 5T oW E
EERED. Yk - ERIEA .

(5) FARE@)OHREI &, FUBSIE & N IR MRE S 4T 2 WE &
EET. B — S5 k.

FROBVEGOESERIIBNT, BEE LTI, FAE. b FEE. E -
SRR, B RAMBEE. B R, b MBS, b RRAOE MEERN S5
BEOBENS S &b L AT SN, 2NATHE FMIEE. b FREE. b
NELEE, b RMEROE RIIREN SRS RE D BIZNE A< &b 1 AT
LEToNs, /2. BB LT, #laid. BREUIEBRLET 5N,
(6) FROK@)DIiE., FE@DOHEE . UL @ERG)DOESIK
WS LMEVBIEINE VL EH 1 BEST. ERERY. |

FREOOEREESE. BT, BEOBBEIIAVD S0, EEMD O
FEREELAVLOD, BEOBHICANELOMNETENS. 22T HEE
LTl BIAIE. & MBS, b NI, © R RIBE. b NTE. b bR,
E RO NEEES BB RL VBTN AR &b LA SN,
MTHE RERE. & R ABE. b NS, b MIEROE NI 57 BB L
DRIEND < LB IBAUFE LS HEFS5NS, £k, WBe LT M.
FRE X IERE L 2T oN D,

(7) FROENQOFE, L@ DA, &N k4 & 06) Ol Ak
MEEBREDEEIND DR &b 1BESD. WIS LA,

ER( OB BRI, BT, RERSOREREH LAV EOMNETS
Ns. 22T EHEELTIE. BRI, b B, b R, b kA,
EhEE. b RIRBUE. B MR RO E NBEENS R AB L DRBIIN D D
LB 1AMARIT SN, A THE M. b R ABE. b RAE. £ REED
b ROIRED S A SR EVRIENS DA< &b 1 HAUFE L <RI 515,

(8) EFROER)DHIAR, LRGDOHIAERE. KUV ERLR@ERUG)DEEHE
MEEBREDBIEND DL LG L BESD. BEBWH,

LREOEBSHACHNT, MHEE LT MAE. b S b i
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B, b BOKBSME. b R, £ RIPHUE. b NWE RO NBEED S DR
FOBIINBZ LR EH 1TEMARBITON, A ThbEe MEE., E KIBE. &b
LB, & Mg RUE FIPREN SR SHIDRIINDI DR ED 1L ENFEL

IETo5NS,

(9) EROKK@)DhHiR, LE@DHiREE. KU LEER@) AT G)OBEEHR
METR5BHEDEBIINS AL 1L, ARMroBEBRENZAB L 2 0RS
B, KIS LEHERE, XI3HR o> T F IV il 5 2 & 28 #ME T 5.
i DR H A .

FROOBEEOBRMAERIIBWT, BESLTIE. AL EFMEE. Bk
RISTHRIE. & P RIBIE. b R¥UE. b BUNEMR,. b R AU E NEEEM S
HREDBIIN DD EH TEAETON, ANATHE MEE. b RIS,
E A, b MTEEE RIPBIEN SRS RBEI 0D RBIIN S D & 1 T
LTSNS, | |

(10) EEOKWMNDHiE., L@ Dbk, XU EEGOKRDG)DES
NSRBI DRIINDVR<ED 1FE2EO. BEOHREM. ZlH X3k
mAF Y b

FRQO)DEE DRER. ZEAXIIREAFY MIBW T, BEE LT,
FIZIE, B RIS, b MAZARE. E M RIEE. b R, B RIRRIE. b M
WROE NEEBNSR2HIDRBTINGDRIED 1THINET SN, M TH
EREE., E PRBE., £ MRS, E ME AU E MIFEREN SRS LD REIT
NoLREEH 1LEMFEL<HTFENS,

(11) FROEPQOHiEZI—RI2ZRUXZLATF R,

(12) F@)DhtEMFE23— RI5RUXIZLFFR,

(1 3) ERQXIIQ2)DHRI XV VLV AF REFDMBAI RXT Y —,

(14) ERAHOHBEZ XY ¥ — 52 EFOREELIK,

X 1] oD £ BE. 73 & B
11d. 1 hTROP-2 £/ V7 O—FHI)ILPifA( K5-70)D. HIEHEOME (Kd : Rk
EH) HIE 2RI THS, Abt: Antibody (total), Agf: Antigen (free)
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213, #L hTROP-2 £/ 7 O— FIVFIKEEAT DN T F—<853%E LiF
®. HuH-7 #if2 (hTROP-2 [af%) & HuH-7-hTROP-2 il & 0 Rt 279
MTHsd. BEDOEA MY I LT HuH-7T il %2 RL. BOS1>DEA N
5 A% HuH-7-hTROP-2 #il % 7 3.

B 3i3. i hTROP-2 £/ &7 O—FI)LFifkD. WIEAIZ hTROP-2 % Hifa &
CRBELTWS, b EREMREE (PK-59 M) &OREEERTRTH S,
BHRODOE R FY T AT TRbiIME (PEE#HFITY X IgHDH. BS51>DER
k275 a0k, &HhTROP-2 €/ 7 O0—F LBk ERIGE B bDERT |

[ 4 1%, T hTROP-2 £/ 7 O—FIIHHKD. WNFEMIC hTROP-2 % il ig & mi
CHEBLTW, b MBS (BxPC-3 fiifl) EOREMERIRTH S,
HBEOOE X NI LI KEUE (PEESVIT YA IgG)DH. BI71 DL R
k27540, &H hTROP-2 €/ 7 O0—FHikERIGE B2 bD ERT,

5. 1 hTROP-2 &/ 7 O—F )L Hifk( K5-70)0. b b BEREM A E O
RistzRIETH 2. BEVDOEZ NI LB KUK (PE B#I~ Y X
IgG)DH, BS54 DA RS T AKX, Hi hTROP-2 &/ 7 O—F IFifk & K
S/ BDERT,

6 1d. FiL hTROP-2 £/ 7/ 00— FILHFUKR( K5-70)D . b b K B fl Ad

(Colo320, CACO2, SW480, DLD1, CW2, HCT 116), &t M % (JIMT-1,
HCC1143)B kT & briZEMIgsk (PC-3, DU145) & DG ZIRTRITH
%, BROOER NI ARTREUE (PEERFITT X IgRDA. B0
EA RZ 5 A0E, HLhTROP-2 £/ 7 O—F itk RS R HDERT .

K 71X, 5 hTROP-2 &/ 7 O—FILHRD, 7 A TROP-2 & DIZEKIE
MEFRZKTH S, #MI2IZ. CHO-K1 #if2ic., <™~ A TROP-2 #{ZF%&—i
PERIBE - MIRZE R, BYERMBHAE LT, Y7 A TROP-2 &s34M %R
T T2-102 Hitk (XU X IgGl) AWz, BRUDOE X MY 5 AT Kkbik (PE
EHA<TYA [gODH. BIA DA T T AR, &5 hTROP-2 £/ 70
—F PR E RSB DD ERT,

B 8ix. i hTROP-2 £/ 7 a—JF)LFitkd, & h EpCAM/TROP-1 & D53
Rt &~ TH D, MBIZ. CHO-K1 #ifZt b EpCAM/TROP-1 #{%
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FE—EEFRAIE-MEEZAY., BEdEA S LT, PE E#iik +
EpCAM £/ 27 0—F )Ptk (R M>TavF2V ) AN, BRDOE
A NS LFIZREK (PE BRI TR [gG) DA, BIA DA NI I A
&H hTROP-2 &/ 7 O— )ik E KBS B bDERT.

X 91X, #i hTROP-2 Hifk (T6-16, T5-86, K5-70, K5-107)D k= b & fH A

Bk (PK-59 #KD) QMR E N £ R TR TH D, mlgG o> b O—JL

(<™ 2 IgQ), YYO1: /i Bk ®%i hTROP-2 Hifk(Santa Cruz)ZRd. HH T A :
Oug/mL, K€ 5 :01pug/ml, 25755 1pg/mLl, PitkEmMZ L TWER
W (0 p g/mI)KFDMEIZ T D ratio TE L. T —N—I3BEREZRT,
*P < 0.05, **P < 0.01 (by Student’s t-test)

1 0%, Bt hTROP-2 Hitk (T6-16, K5-7T0)D bt + EIEEMREE (PK-59 #
DA S FT7 v ZRIKTHS,

A. PK-59 MilED A 2 5 v FHEBOEEOREN 5T, Day 0: 27 5y FE
BOREXHIERT ., mlgG (Day 1): >7\75‘y7‘f(£\ aJrbho—JLiik (v A
IgG. lug/ml) ZEHIZHFEML., 1 HE (24 KRR O0FH, K5-70 (Day 1):
A0 2w F%, Kb5-70 Ptk (1pg/ml) ZEHIZHEML. 1 HER (24 FREIR)
DEHE, T6-16 Day 1): A7 T v F%, T6-16 Hifk (1ug/mL) ZEHIZHEML .
1 H#& (24 KRR OBEEHE, BEPITRLEXKENL. X7 5 v FRIFBOMREZR
L7,

B. HI&RENTY 7 F(Scion Image) TA Y I v FHEBOmMEZEN L. TOMEZE
HiZ. 3> FO—ILHifk(mIgG) RMBED Day0 Z UM 1 & LT, SHBRHIE
CBFBEEERLE.

*P <0.05, **P < 0.01 (by Student’s t-test)

1 11, b MEREMEER, PK-59 i~ —H—ORHRERT
FACS ®IITH 5. A: PK-59 flifAic 31T 5 EpCAM OFEB #5513 FACS OX
THhd. BBODOEA M S L3Rk (PEERENITTX 1gG)DH. BIA
i, ik b EpCAM hHitk (RO T4 vF V) ERBESERZGEOE
AT L%ERYT, B, C: PK-59 fifi@iZ BT 5 P-glycoprotein/MCR1 (B), k&
NABCG2 (O)DFEBIZ79 FACS O TH 2. FDOE R R FInid. Kbk
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D&, FROEARTZLABHLE b P-glycoprotein/MDR1 Hif&A(BD 77y —3 >

x>) (B), fik N ABCG2 ¥itk (BD 77y —3>2x ) (OERBIVLHEE

9. D: PK-59 #ifid = R E#R~ —Hh —THh 5 FITC kit ~ CD24
pik BD 7r—3X>Tx>) & PEE#PE N CD44 Filk BD 77 —3 >
T2) TTHERPREALAZ FACS OKTH 2., D OKFOKFIX. TNZTNOHE S
O DHFEIELLE E R, |

1 2%, PK-59ffl/id & A L) 7= xenograft treatment®FILIZHB N T, H7i
FIhTROP-2%€ / 7 O —F I Hifk 7 0 — > K5-70 (¥ ™7 X 1gG2a) D HiRIE & M = 5
MLZKTH D,

A: J>bho—)L# (@: 7 X1gG) EK5-705i4K(10mg/kg RE)E 58 (
O)@Hﬁﬁ%ﬁi%éﬁﬁﬁ@t:%bt CPHEE R ZE) « RENX. Pk 5 m
Z&J. *P<0.05* P<0.01 (by Student’s t-test)

B: ADBIZHBWT, 21HHDay2l) (EBEEKH) ORRTOEI T RIZ
BUISEREEEZ 7Oy FLARKTHS, &£70y b LICRTEEIL, Fio@E+
EfFEE, **P<0.01 (by Student’s t-test)

1 3. PK-59#fiia & fl \27zxenograft treatmentEF)LIZHBIT S, A 70
—>K5-107, B. 71— >T6-16, C. 7 01— > K5-116-2-1D FilEEIE 1 & 384 L
ARTHD, @Fahn— )L (v ZXIgG) . OIXPIhTROP-2 Hi{k
(10mg/kg RE)RGHEZ/RT., VI 7HORKANENEAERSHHAEEL., &£70
v b BRI EEZ, FEOME L EERZE. * P <0.05 (by Student’s t-test)

1 41X, PK-59%}ig % F V) /= xenograft preventionEFILIZHIFT S, 7 O—
>K5-70 (A). 7 11—>T6-16 (B) KU\, 7 01— 2K5-116-2-1 (C) O HiEEE %
L 2R TH D, @Fa bo—JVEE (v XIgG) . OXPhTROP-2Hifk
(10mghkg WE)VBER2RT, 757 hORBEGESMEELRL, &70
v b BRI EMER. FHEE D EERZE. ** P<0.01 (by Student’s t-test)

1 5%, BxPC-3#liid Z Al V\x7=xenograft prevention& UXtreatmentE® 5 )L 12
BITS, rO0—K5-T0DHBEEEEZFME L /2K THS. A: prevention®EF
Vickidsdaho— )Vt (@: <7 21gG) EK5-709FE(10mg/kg AE) K5
B (O) OEBREEREMICEL R (EEME RS . KA. Fkgs

11
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A X, ** P <0.01 (by Student’s t-test) B : treatment®EFILIZBITS
a2 OV (@ : v X1gG) EK5-7T0HiK(10mgrkg A HE)# 53 QO)D M
B R ERRFEICER Ui CESE - B RAE) . RENT. iR SR ERT.
* P <0.05 (by Student’s t-test)

1 61, PK-59 fifid % F \\/= xenograft prevention TFILIZRBITS., N0
— 2 K5-70 OHBKENREEEEEZ RLAEAKTH S, BEAEIIFEME+
BUERATEL 2.

A:a>hO—LE (@:YTR IgG) EHEMABTO K5-70 Fk#EGHO -
1mg/kg KE, A :5mgkg KE) OBEREZEZBERMICEKT (CEOMHE+ZE%R
=) o KENL, bitk#5EAEEX T, * P < 0.05 (by Student’s t-test) , ** P <
0.01 (by Student’s t-test)

B: A OHMBIZBWT, 17 HE@Dayl1?) (EEBEREH) ORERTORETY T AL
BUsEEEEEZ Oy FLAKTHS. 70y b RISRTKER. TFHE+
E#HEZE, **P<0.01 (by Student’s-t-test)

174k BRICHEALAZE N /Y25 A STROP-24 > /87 BOKAK T
#%. SP: ¥ 7 FLESI, TY domain: Y OZOT Y >H 17 1Kk TM :
FEEGEMEE. C: filENMEE BRoBR D DODRLTEL TWSEEBIZhTROP-2H1 3k
DIRUYRTFRTHD, ARETERL TWBMHEEEE. <7 ATROP-2Hk DR
RTFETHD, FATYNIVHEAOEAKD LERITRLTHBEFIL. YU
TROP-2% > /NZ'E D, FEIZhTROP-2Y NV BD7 I /BESEZTNTN
RLTND,

1 8iF. Eh./ T RAF ASTROP-2% A =HhTROP-2E / 7 O0—F JL
NS HEHBEORIEDHEREZRIKTH D, £ T XF AT TROP2-C
(hmTROP2-C) KUY U X/t bF AFTROP2-D (mhTROP2-D) % > /%7
B e HEMICFEB T 5 HEK293M k2 & fl V., KIH IR L 7ZHThTROP-2E / 7 O
— PPtk EDORIGHEERE Lz, BET > bo—)lidmouse IgG2b % Al /=,

1 91k, HIhTROP-2E / & O —F L Hiik O ik it & FIR 0 7 DR B2 =
THETH S,
hTROP-2EEZTF R UNEE /<7 X F A T TROP-2i# =¥ & HEK293#H fig |2 &
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AL, —#EICHEBE S EME%E B W TFACSENT 21T > 7=, (A) K5-70. K5-
107, T5-8638 X VK5-116-2-151412 DT, hTROP-2 (EE¥) . hmTROP-2-
A (B RUhmTROP-2-B (FBY) &0 RSk & MRE L7, mouse IgG2bit
e bo—sELTHWE. (B) T6-48 XU T6-164ifkiZ DWW T, hTROP-2,
(LB . mhTROP-2-E ($8) KTUmhTROP-2-F (FE) & OGS % &t
L7z, mouse IgG2bizlat:a > hO-—)L & LT,

20, EFNEEMEBICIB T ShTROP2O KRB EZRIKTH 2. W
hTROP-2€ / 7 O—F )L Hith 70— > K5-63-172HW Tk FIERHEET L 1
DREREBET o7z, (A KE. (B) B, (C) B (KE) . (D) BE (84
) . (B) B (F) &SR, (G) BEt. H) B, Q) OfE. ) B (3
Z : X200)

B2 1id. W& TOhTROP2D B 4RTIKTH 5. HhTROP-2E /) /1

—FIIPE 70— 2K5-63-17T2HWTE MEMEET L 1T O%RBRES{T-5 /.

A) . B) . (C) BEE. D) FE. (B) BEE. (B KBE. (G) k¥
BesE. (H) BISZAOE. (1) SREE  (f52 @ X100)

X2 213, PK-59%l03 % H Vy/=xenograft preventionE®FI)LICHBITSD, 7 o—
CK5-TODBEIGIZ L DHEEEEEZ RLIZKTH 5.

A J2bO—)LEE (@: U X1gG) EK5-708iK(10mg/kg K E)# 58 (
Q) DEFEIEREREEIICRT R L Z8RERE) . RONL., Hikig545E7,
* P <0.05 (by Student’ s t-test) , ** P <0.01 (by Student’ s t-test) .

B. AORHBRIZHNT., 28HHDay 28) (EBREKH) OBEATOLETY A2
BUUSBEEEZ 70y NLAERTH S, **P<0.01 (by Student’ s-t-test) .

C. J>hbhu—)LEt (@: VU RIgG) EK5-7084(10mglkg HE) 58 (
O) D, HEAOBERRERFNICET ., KA ES 257,

2 3i&. & M KRIBEMARSW480AIIE & Al V /- xenograft treatment®F LI
BB, 70— K5 1004 12 70T H 5.

A: T2V (@: U XIgG) LK5-705i4A(10mg/kg B SHE (
O) DEBERRERRFICERL - (FOEREERZE) . KRENX, bR s 08
=&T., ** P<0.01 (by Student’ s t-test)
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B: ADRBRIZBWNWT, 44HHDay 44) (EREH&H) ORATOEI TR
BUIBEBERZEZTOY FLAEKTH S, ** P<0.01 (by Student’ s t-test)

2 4%, SW480HipE & H \ /=xenograft treatmentEFILIZHBITS, 70—
>K5-116-2- 1D FIBIBIEMEZ R TN TH 5.

A: ODRO—LE (@: <7 RIgG) EK5-116-2-1HiMk(10me/kg k)
58 (O) OEBEREAZERNICE L CEHE+EHERE) . KENZ. PR
5 ZE£ 9. ** P <0.01 (by Student’ s t-test) _

B: AORBIZHENT. 42H BDay 42) (EBREMAEH) OB ATOET ™Y X2
BifsmpEEsE 0oy FLAEKTH S, ** P <0.01 (by Student’ s t-test)

2.5 1%, SW480#E & i Va/=xenograft treatmentEFIVIZBITD, rO—
>T6-16DHEEENLZRTIKNTH %,

A: J2bhOo—)LE (@: X7 RIgG) ET6-16H14K(10meg/kg HAE)RER (
O) DB EEENICE Lz (THE+EEES) . RENL, Hokiz 51
%7, *P<0.05 (by Student’ s t-test)

B: ADRBRIZBINT, 42H H(Day 42) (EBREKH) ORBATORY A
PF2EEERE Oy FLERITH S, * P<0.05 (by Student’ s t-test)

X 2 612, SW480#id % A \a/=xenograft treatmentTEFILIZHBIT S, ryno—
CK5-T00 AR AFNRFBEELEZ RITKTH 5,

A: J>hO—)LE (@: YU RIgG) &K5-705KBR 58 (O : 1mgke 4k
H, A :5mgkg fKE, [ : 10mgkg KEH) OEEBKEZREENIZEL (CEH
B+ ERERZE) . RENL. MRS HIEZEET. *P < 0.05 (by Student’ s t-
test) ,

B: AQ#MBICBNT, 420 HDay 42) (EBREHK D) OHATORET TR
BIsEEEEE 7Oy NLZKTH D, *P<0.05 (by Student’ s t-test)

2 71, . SW480fH)iE % i V2 /=xenograft treatmentEFI)IZHBITF S, r O
—K5- 100 HBEFEEERTRTH 5,

A: LERIC1E O 5B TOK5- 705K OFiEEE L £ RIHTH D, I >
FO—JLE (@ : <R IgG) EK5-705i#k(10mg/kg) 58 (O) D B # Ak &

EEICE L CEHME+ ENERE) . &9 (Day 10, 17, 24, 31, 38)it. K5.

14
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70D S5 %;R9 ., *P <0.05 by Student’ s t-test.

B: 10HZ1[0] (q10d). F/=I32EMIC1E (q14d) D5 R TOKS-70H & D
PUEREEE 2RI TH D, 2> 0—J)LEE (@: 7R IgG, 10mgkg) &
K5-705uik#: 5.8 (O : q10d. 10 mgkg, A : ql4d. 10 mgkg) DOEEEK %
EEFIICFR U s (P RE) . BB OOKE (¥ ; Day 9, 19, 20)& [
BOOKE (V; Day 9, 23, 37X, K5-700ik0O¥ 5 %3, *P < 0.05, **P
< 0.01 by Student’ s t-test.

2 83, SW480#MNI % A V3 /= xenograft treatmentEFILIZHIF S, 7 O—
>T6-16 D A mAKFH /R YIEEEH Z2/RITHTH 5.

A: a>bo—)l# (@: TV X IgG) &Te-165ik#F G5 (O : 1mgkg &
H, A :b5mgkg AE, 0 10mgkg KE) OEBERKERGENICEKLEZ By
i ERHERZE) . KA, kR 5HME2% 9, **P < 0.01 (by Student’ s t-
test)

B: ADEBRIZB T, 43HHDay 43) (EBRRKH) DR TOET T I
%UZ)EV%E%% 7Oy FLERKTH S, ** P<0.01 (by Student’ s t-test)

B2 913, SW480#liE % i V2 /zxenograft treatmentEFILICHBITSH, ro—
>Te-16DHiEBELEEZRIRTH D, 2> hO—)LEE (@: Y X IgG 10
mg/kg $KT) . T6-164ifk(10 mg/kg (hE) %58 (O : q7d,A : q10d) DM
B ERERICER LU CEEME L EERZE) . KA (Day 10, 17, 24, 31, 38),

R OMKEHD (Day 10, 20, 30, 40)i%. Te-16HithkDHE Z/RT, T3> b O—)LEEIES
HIC1EH% 5 217572, *P <0.05, **P <0.01 by Student’ s t-test.

3 01&. k& MHEISLIREMDU-145# 2 & il \ /= xenograft prevention T 5
WIZBTSD, 70— K5-T00HBEELEZ2RIRTH 5.

A: a>bo—)l# (@: Y TR IgG) EK5-70Hifk(10mg/kg 4 HE) L 58

(O) DEEEKERRERICERL /2 CEEELEERE) . RENX. FukRs
&% 73, * P <0.05 (by Student’ s t-test)

B: ADHBRIZB T, 40H H(Day 40) (REBBKH) OBATORT T AIZ
BUysEEEZ 7Oy NLAEKTH S, *P<0.05 (by Student’ s t-test)

3 11, PK-59fila O s €7V &2 AW/ 7 o— 2 K5-700 x5 M HIiE 1k
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ERTETH S,

A: O>ho0—I)L# (@: TR IgG) &B: K5-704i{k(10mg/kg AE)#%
SR OMEBEeE RO FEG Z r 9. KANX. HiBRERT,

3 2%, SW480#IfE % fl \ /= xenograft €5 )LIZ BT BIEE 1 VU /5 h > #
GROEBEETIVICBITOKS-T0DHMEEEZ RTHTHD., TUER (€
) . T /5 2 (40mg/kg RE) BEHK5-708K (O : 10 mg/kg 1K
H), HHNIEIT T RIgGHF 58 (@ : 10 mgkg KE)DEEERKRZREEBENICE
LEZRTH S CFEME+RERE) . KB (Day 11, 14, 173, HEE1Y /54
> OG5 ERT. K6-T05kd 527 ™Y R [gGIdDay 20& 0 3H 1T 101 5 %7
o7z RENIHFiAEG WM %779, *P <0.05, **P <0.01 by Student’ s t-test.

K331k, 7O—>K5-70 HEH v A2 fHE (VH) OcDNAHIHEEZ (B 5IHS
34) EHEY I /EES (BAFIES 3 5) Z2RIRTHSE, P F7FINRTFE
BTV I TERLTWS, “EIFRESIWEITINY 22 (Q) &, RERTF
FONXKEW Y 2/ BEEERIT . CORE % (F #&; IYWIN,
NIYPSDSYTNYNQKFKD, TSMADY) 1%. Kabat5 (Sequences of Proteins of

© Immunological Interests, Fifth edition, NIH Publication No. 91-3242, U.S.

Department of Health and Human Services, 1991) O FHIZHE - T L7z,
70— >K5-70 VHOCDR1~3D 7 X / BEFNL. ez, B5ES 3 6
~ 3 8IZRT,

3413, 7 0-—>K5-70 LRI ZE S (VL) OcDNAKHRES] (FFIHS 3
9) CHEEY I /JHEESY (BHNEF4A40) 2RI THD, > TFIRTF RiL
AN I TERLTNWS, —EHIRESIWETANTF B (D) X, KRR T
F RDONRKGGY 2 /EEERZ/RT . CDRES (F#R; RASQSIGTSIH, YASESIS,
QQSNSWPFT) i&. Kabat5(iiii#§ ; U.S. Department of Health and Human
Services, 1991) DEFICH > THREL =, 7 O—2K5-70 VLOCDRI~3D 7
2 BEYNEL. ENnENIEIC. BESEF 4 1~4 3ITRT.

B3 5. 78— K5-107 HEHFZ @I (VH) OcDNAGRES] (AL5IES
44) LH#EYI /BEY (BBFIES45) 2 RIHNTHS, V7 FILRTFER
AU I TERLTWS, ZEHEHTFRESIWEINSI D (Q) 1E. RARTF

16



10

15

20

25

OnCusp

2052 of 10951 Ex. 1038

WO 2013/077458 PCT/JP2012/080800

FONRKWMY I/ BZEZERT. CORE 5 (T #H; SYWMH,
NIYPGGGYTNYDEKFKS, SSVFDY) 3. Kabat®s (Fij#g ; U.S. Department of
Health and Human Services, 1991) OEHFICHE > TrE L=, 7 O— 2 K5-
107 VHOCDR1~3D 7 2/ BEANL. TN NIBIC. BEFIFES 4 6 ~4 81T/
7

B3 6%, 7O—2K5-107 L#in] & wiE (VL) OcDNABEBES (AL5IHE =
49) LHtEFET I BEES (BFESS50) 2RIRTH L. 7 FIINRTFR
3w TERLTWSD, “EHFFREZIINWETANTFE (D) IE, AR
TFRERONKMY I /VEEXERT. CORES (F#; RASQNIGTSIH,
YASESIS, QQSNSWPFT) %. Kabat 5 (fi# ; U.S. Department of Health
and Human Services, 1991) OEZHICHE> THREL . ¥ B — 2 K5-107 VLD
CDR1~307 2/ EREFNX. ZNE3UEIC. BEHFES 1 0~53I1TxRT.

B3 7. 70— 2K5-116-2-1 HEIW AR (VH) OcDNAMEKE S (EFI
BEL4) LHET I /EBEEY (BHNESS55) 2RIHTHD, T FIRT
FRIZIAFYU I TRL TS, —_EFHRESIWEZINLY I (Q) &, BRI
TFRONEKWM Y T/ BEREZEZ T . CORE Z (T #; SYWIT,

- NIYPSDSYTNYNQKFRD, LFDY) . Kabat®s (8(7#8 ; U.S. Department of

Health and Human Services, 1991) OEHEICK > THREL =z, 7 O— > K5-
116-2-1 VHOCDR1~3D 7 X / BRESNE. ZTNZNIAIC, BLSIES 5 6~58
12T,

K38k, /71— 2K5-116-2-1 LRI ZEEIE (VL) DcDNAKEEIZI (AL
H#HBHL59) LHEY I /BRAS (ﬁﬂﬁﬂ%%G_O) ERIKTH D, > FHIRT
FREIATY w7 TRLTND, —HIFREGIWETANTF B (D) & K
ARTF RONKWY I/ BREEZRT. CDRES (F#; RASQSIGTSIH,
YASESIS, QQSNSWPFT) . Kabat® (§i#§ ; U.S. Department of Health

and Human Services, 1991) O E HFICHE > TR L7z, 7 0O—>2K5-116-2-1

VLOCDR1~30D7 X/ BEFNL. FNFIUEIC., BEIES6 1 ~6 3ITR7.
3913, yOo-—2T6-16 HEi v A (VH) OcDNAKREEY (BF&HF
64) L#EEY I EBES (BHNEKEH65) 2RI TH D, ¥ FHIRTFR
17
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1YYy I TELTWS, ZEHEFFRZSIWETINSY I B (E) X, RERY
FRFONXKm Y 2V BERZ /9. CORE ¥ (F#; DYNMH,
YIYPYNGGTGYNQRFKS, EDYGSSPSYAMDY) 1. Kabat & (Wi45 ; U.S.
Department of Health and Human Services, 1991) D@31 HE > THE L 72,

7 1—2T6-16 VHOCDR1~3DY X /BRI ANT. THTHIRIZ. BEEFIES 6 6
~ 6 8IZRT,

B4 0. yo—>2T6-16 LEHAI Ak (VL) DcDNAERAS (BL 3125 6
9) &HEEY X /BN (BAMNEFES70) 2 rRrIRTHD., PF7FHILRTF RiZ
A5y TRLTWS, —EFHESWAETANSTE B D) . B3R
FRONKRKY I /5% %79. CORES (F#; RSSQSLVHGNGNTYLH,
KVSNRFS, SQTTHVPT) iX. Kabat® (#i48 ; U.S. Department of Health and
Human Services, 1991) ORI > THRE L=, 1O —2T6-16 VLOCDR1
~3D7 I/ BEINT, FNEFNEIC. BEBAIEST 1 ~7 3ITRT.

K41, 70— Kb5-70 @ H $EHA[E#EE (K5-70 VH) @7 2/ BEE)
(EEFIFES 3 5) . & FBYE K5-70 @ H AL #EE (HuK5-70 VH) ©O7 X/
iy (B2IE=75) . KUVt bBEIEHIHEIERICHWET 2275 —

(Genbank accession No. DA980102 ; BE¥IFEH 8 4) @ H #H vl £ 48 1%
(DA980102 VH) ©7 3 /BESl (FFIES 8 5) ITDWTH, 7IA A2 bk
ZRTHRTHS (AP, IMFOonWTNoT I VEESISH., &40 H SH0] 2 EE
D7 I BEMDO—F (BABNIZIE, T FINRTF RIELZRWIZRBASY 2%
AW DT I BEF) THD, ) .

K5-70 VHHIZY > —5 14 > TR UL7ZT I JBEE I Kabat S (Fi#8 ; U.S.
Department of Health and Human Services, 1991)17 & U i3 = 117~ CDRAH]
ERLTWS, . 73/ BES FBICRESNAERIT LilKabat s ORI
W77 2 JBONBEESTERL TS, DA980102 VHHOZCDRAEZNE. X
FTHE-— &KL, it ZEZEEL Cv5, HuK5-710 VHF O Y > ¥ — 541
CTRULEET S VBAY, COROMEHIFFICEE CHLETPHEINS=H. K570
VHOEIS % #45 L7z, £72, HuK5-70 VHHO - EFHRCRLET I J BT,
9 5DA980102 VHD Y X /B (AFAH =2 (M) ) IRZ D& THEHMIZL
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MRDENBNHDTHD, EEREZEKTIE5HWTREKDOY T )L —T7I28
THMAMWET I BTHEOCL > (L) KEHRLE.

421%, /78— K5-70 D L A Z#EE (K5-70 VL) ©F X /B (B
FIES40) . £ ML K5-70 O L M AEHEK (HuK5.70 VL) 07 I /B
| (BEAFHF77) . ROt FRYEPIAKRERICHWETY 77 %— (Genbank
accession No. 141174 ; BE3&H S 8 6) @ L #Hn]Z&HEE, (L41174 VL) o7 X
JEEEEF] (BE¥)EH 8 7 ; Genbank accession No. AAA64877) IZDWTHD, 7
FTAANERIKTHS (B, IFONWTNOT I VBRSNS, &£4D L

CBEEEEOT 2 BESIO 8 (BAMICIE. ST FIVRTF RES ERWE

B XD B OT S BRI THB. ) .

K5-70 VLHIZ 7 > ¥ — 541 > TmL7=7 =/ BE 5t Kabat 5 (18 : U.S.
Department of Health and Human Services, 1991)I7 & 0 78 3 & #17 CDREZS1
ERLTWS, Eh. 73 BRI RSN BB FEKabat s OEEIC
W72 JBOMEBEEZESEZ L TS, L41174 VLA DL CDREFIIZ. K

TiE———&FHRL., DHEEAKL TS, HuK5-70 VLD 7 >4 — 51 >
RLUAZT I/ #IY. COROBEHISICEETH S EFHEINZ/~H. K5-70 VL
DERFN & Heds L7z,

B4 31, yo—2T6-16 O H LK (Te-16 VH) ©7 3 /ERALS) (Bl
PIHE65) . 2FMOL N T6-16 ® H BZFES (HuTé-16 VHI.
HuT6-16 VH2) ©O7 =/ BES (ZNENnIRIZ. BBIIHFS 7 9. BBHIES 8
1) . BVt PRUEBURIERIZE WY 7t 7% — (Genbank accession No.
DA935238 ; Bl 8 8) O H IR AL (DA935238 VH) DT X/ BREIS
(BHFEHF 8 9) IZDWTHD, YIAMAFERIKTH S (BB, (HPONVWT
NO7 2/ BEHH., 540 H HLEKOT 2/ BESNO—H (BERIZE,
T FINNRTF R EBRANZ RS NV B DY 2 JBES) THS. ) .

HuT6-16 VHHIZ Y > ¥ —5 14 > TxR LAY I /BEERFIKabat 5 (138 ; U.S.
Department of Health and Human Services, 1991)IZ X D ®#E I N /=~CDREZF)
ERLTWDS, £, 7 /EEY EFICEE S N/2E ST LEEKabat s DEFIC
Wo e 72 /JBOMERSERL TS, DA935238 VHF DECDRESIX. X
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FTIE———&FLEL, B®HE2E2EHAKL T3, HuT6-16 VH1PB L XHuT6-16

VH2H DT > ¥ =514 > TRUAET R JBIL. COROEBEMIFICEETH D &
THREINS/H, T6-16 VHOEI EZ#FF L7z, £7/z. HuT6-16 VH1H D73
BOMBIZHDY P> (K) 1&. HuT6-16 VH2 TR 7T V7 /% —EFITH %
DA935238 VHIZH KT B AL F = (T) IZ@EMHL &,

4 41%, r70—>T6-16 @ L AL (T6-16 VL) ©7 X / #kE51 (Al
FIF=70) . & MR T6-16 @ L sHZfHE, (HuTe6-16 VL) OY X / Bzid
5 (RHES S8 3) . ROk hRMEPURIERIC WA T 2 & 7% — (Genbank
accession No. M99608 ; fe%I&E 9 0) o L #aIZ B (M99608 VL) D7 I
J BRI (B2%&E S 9 1 ; Genbank accession No. AAA60341) IZDWTD, 7
TAARERTHTHD (B, IPFONWTNOY 2 /JEBESES, &#%D L
SR O 2 BESDO—E (BRI, 2T FINRTF RIS &R\
AT D IINTEEH DT 2 BES) THD. ) .

T6-16 VLHFIZT > % — 51 > TmRLUAET 2/ BESIZKabat 5 (315 ; U.S.
Department of Health and Human Services, 1991)iZ & 0 5 3% X 3172 CDREZ 41
EELTWS, £, 73/ BES FSICEaE NS LidKabat s DRI
o7 I /BOMBESEZRL TS, M99608 VLT D&CDREESIIL. K
Tld———&FK@LL., idzdEBL TWha,

K4 5%, HuK5-70 VH OEETES (BF&ES7 4) K0T 2/ BRES

(BEFIBES 7 5) ERIKETH D,

SO LEGRETRS (CDNARS) . FEIZ7Y I/ BESIERT, %7
2 BEFIFR. T FIINRTF RESITIEIBBEOTHRE. £CDRES] (CDR1~
3) IIFEBROTREFIINTNDS (UK T FINRTF REHDEBRWZRAS >
NOBEBAOBOT I/ BESG. BEHES 9 2187) . AB. HuKs-70
VHiE = F D5 KimiZITEcoRIZF A (GAA TTC) B LUV KozakBdsd] (ACC ACC
) . 3FKHIZIENhe IEBHL (GCT AGC) # AL 7z,

X4 6 iX. HuK5-70 VL OB TES (BEFIHES 7 6) KUY I/ EBEES

(BYIHEST77) 2RrIKTH S
BT O LERITELRTES (cDNAESD . TBRIZY = /JEBENEZRT. YT
20
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2 BESIR., ST FIRTF RESITIIBHO THE, £CDRE%] (CDR1~
3) ITIEERDOTFRESINTNS (BE T FINRTF REDERWIRE#SY >
INOBERGSOAOT 2 BEEFNE. BFIHEF 9 31TRT) . 7238, HuK5-70 VL
WL FOFEMIZIZAge IERAE (ACC GGT) B X UKozakfit¥l (ACC ACC) .
5  3EMIZIIBsiWI 4L (CGT ACG) #fHmml 7z,
B4 7%, HuT6-16 VH1 DOE=FEFI (BEFIES 7 8) MUY I/ EESI
(ESBET7 9) ERTHTHD, |
&0 EBEEIE PRSI (cDNARISD) | FENIY S ) BEAIERT. LT
I JERAR. T FIARTF RS ICIIHRO FERE,. £CDRES] (CDR1~
10 3) ITHEHFEBROTFRETINWTWVNS (YL T FNRTF RS EFRWZR#HSY >
NTERSOHFOT I/ BEME. BEIFHFS 9 41CRF) . 728, HuTe-16
VHLEET 05 K I I EcoRIEA. (GAA TTC) 3k UKozaklidsl (ACC ACC
)+ 3FK4IZIINQhe IEfZ (GCT AGC) ZffmL 7z
B4 8%, HuT6-16 VH2 DEETFES (AFHESS 0) RUNT I/ BES
15 (BEFFES8 1) ZRIKTH S,
HIT D LBITEEFAES (cDNABSD . FRIAY I VEBEFIEZRT . HUET
2 VBEFIR, T FINARTF REESIZIIHBRO TERE. £CDRES] (CDR1~
3) WTWIEEBROTRZEZIINTNDE (ML T FINRTF RIS ZRWIZREASY >
OB OADY X/ BESIX, BEFIFES I 5IZ.,T) . 728, HuT6-16
20 VH2EET O5EKHIZIZEcORIERML (GAA TTC) B X Kozak#sl (ACC ACC
) . IKERITIENDe IERAL (GCT AGC) =AML /=,
B4 4 91X, HuT6-16 VL DiE=FES (BEANFES8 2) KUY =/ EES
(BdHIFEF8 3) 2RI TH 5,
BITOLEBIE G TE S (cDNABF) . FTEIR 7 I VEBEIIZEZRT. YUKT
25 I /BREFIR, T FINARTF RESITIIHERO THE,. £CDRESI (CDR1~
3) WWIIEROTRETINVNTNDS (LS T FINRTF REHEBRVWZRASY
INIBEEFDOADTY X/ BEFNE, BBAES 9 61277 7) . /2B, HuT6-16 VL
BT DO5ERMICIZAge THAL (ACC GGT) H X UWKozakfil5l (ACC ACC) .
IR ZIEBsiWI 54z (CGT ACG) Z=Affml 7=,
21
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B 5 01X, HuK5-70 ik, HuT6-16-1 #ifk$ LN HuT6-16-2 HikDRE %
HRLUERERINTH D, |

(A) 293F #iRRICFIH N7 # —pFUSE-CHIg-HuK5-70 B3 X pFUSE2-CLIg-
HuK5-70 Z# A L. % LiEdo HuKs-70 FiikoRBE2 925> 70y k
WEOBRELUEZ., L—2 1 I3EETFEAZIT> TR 293F #lao s g

(RHF47a>bo—)b) . L= 23 ERBRBERI Y — &8 AL /2 293F #i
faoigk Bi%. HuK5-70 Bk OEHB IS > X7 BIIEAF OEE L &
ik b IgG F(ab)2 Uk TRIL L 7=,

(B) 293F #ifg 3B 7 ¥ —pFUSE-CHIg-HuT6-16-1 3 & X pFUSE2-
CLIg-HuT6-16 (L-—> 3) . pFUSE-CHIg-HuT6-16-2 3 & I pFUSE2-CLIg-
HuT6-16 (L — 2 4) OfAFOLETENENEAL. HuT6-16-1 FiiAkB L
HuT6-16-2 FiEDFHEETIAY > 70Oy MIXVMRE L7, HuT6-16-1 Hifk
B LY HuT6-16-2 HitkOHEFHS >NV BIZEAF ik L7zt b IgG Fe H1
KT, HuT6-16-1 PifkB XN HuT6-16-2 HifkDEREH Y > /)N 7 EiX B4 F > %
Lkt b IgG Fab)2 ik TEnZiueiti L7z,

511k, WL 7z HuK5-70 Hi#, HuT6-16-1 HitkB LT HuT6-16-2 Hifk
DI —REDEREZRITHTH 5.

F&IL /2 HuK5-70 $ifk (L—> 1) . HuT6-16-1 itk (L—> 2) BXW
HuT6-16-2 Hithk (L—> 3) TN 1ug & SDS-PAGE IZXDEBEL., 7 <
R Em{T 57,

K521k, 7a—HA b A—%—%H =z HuK5-70 Hifk. HuT6-16-1 HifkH
LT HuT6-16-2 Hifk OHiERE & BE DA £ % R T H 2.

BJIZoR U 7= & FUk & F W THEK293-hTROP-2# /il (A) B X PK-59%1 (B
) WCRT ARG EFACSEHTICX R L., 27 732 bo—ILidk
PitkoArEL (BBD) . ko Z 7L —51 2 TRl

5 31%. ELISA %% FWW= HuKs5-70 FIAOHIFEESEROBEH 2 RS
MTho,

HiIR E L ELISAIRIZ & 0 Kb-708i#h 8 & U HuK5-7T0HUA D HUR RS & 21T D
WTHREF L&, AIZK5-7051k,. @ITHuKs- 705tk DBITEHREE T .
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5 413, ELISA {£%& Az HuT6-16-1 PitkB LT HuT6-16-2 Hilk D Filit
HEREORMERRERTHRTH S,

PR E AL ELISAIRIZ X D T6-16514K. HuT6-16-1Hik 3 L TXHuT6-16-25i{k
DPIERHMESEIIDVTRI L. AiIdTe-160i/k. @IZHuT6-16-1514&. WiZ
HuT6-16- 25k DBIEE R EERT .

5513, b M XRIBEMRSWLS0KI L Z i V) /2 xenograft treatmentE 7 )L IZ
BIFTD. b FELHWTROP-2Fi{k (HuK5-70%1{k) OPEEENHZRIRKTH
2. |

A: J>br0—)LE (@: PBS) &HuK5-705ik(10mgkeg HRE)FR G (
O) OB E KEERICE Lz CEEEEERES) o KRENT. Jikk s SR
%9, *P<0.05, **P<0.01 (by Student's t-test) |

B: ADRBIZHNT. 39HHDay 39) (EBRKH) OMETOET AL
BUsEEEL2 70y FLZKTH S, * P <0.05 (by Student's t-test)

5 61%. b M KIBEMIESWAS0MAZ # M V) /zxenograft treatment® 5 )L IZ |
BIFS. b FEYEHWTROP-24i{k (HuK5-70) @R BERENIIBEIENE 2R
THRTH S,

A: J>bhoOo—) LB (@: PBS) ELHuK5-705UAEGH (O ; 1mgkg AH,
A ; bmglkg KHE, [ ; 10mgkg AEH) OBBEBREERMICELE (FHHE
+HERRE) . RKENT., Pk E5HA2ET. ** P < 0.01 (by Student's t-
test)

B: ADFEBRRICBNT, EHEBEN 548H H(Day 48) CEREKH) O S
TOEITVACBISHEEEZLZ 0y FLERKTHS, * * P < 0.01 (by
Student's t-test)

5 71&. & MKISEMKLSW480# Y 2 H Uy /- xxenograft treatment® 5 Jb
BT 5. & FBUEHIhTROP-2Yi{A (HuT6-16-2) O Hl B4k W72 BilE B S 1
ZRIETH S,

A: 3> hO—)LB (@: PBS) EHuT6-16-25ifk82 58 (O : 1meks i
&}, A ;bmgkg ARE, [J; 10mgkg AhE) OEBEF/REERENICELZ (B85
i - R » RENX, PiAEESHREIEZEX T, ** P < 0.01 (by Student's t-
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test)

B: ADHBRICHWT, BMABHEN S48H H(Day 48) (GEEFR#EH) OFFR
TOREYTARLCB T IEEEREZ 70y NLEKTHS. * P < 0.05 (by
Student's t-test)

5 8i%. bt FINEEMISK-OV-3fllig & H V) /zxenograft treatmentE 5 )l
BIFB, v ZAHhTROP-2Hifk (K5-708 L UNT6-16) DHEETE M &R T K
TdHh b,

A: arbhno—)LE (@: PBS) . K5-70¥ifk (10mg/kg KE)#RG# (O
) . PBLUT6-165i1F (10mgkg HE)ESH (L) OIEEBRKREEKFHIZEL
= GRS RS o RENZ, PGS HBEZXRT. ** P < 0.01 (by
Student's t-test)

B: ADRBIZBWT, BN 556H H(Day 56) (EREKH) OREA
TOEIXTARXBUILBFEEES 70y FPLAEKTH S, * P < 0.05 (by
Student's t-test)

5 91k, E MAEMAEMDA-MB-468#f i % /] L) /zxxenograft treatmentE
FIIZBT D, U AHhTROP- 25tk (K5-703 K UT6-16) DOHilEEEE Z R
TRTH 5. |

A: 2> bho—)VE (@: PBS) . K5-705itk (10mg/kg KRE)EGH (O
)« BXRUT6-165K (10mg/kg KE)EEH (A) OEBEBKRZEZRRERICEL
7 CEHEERERZE) . RANZ, kESHBEERT,. ** P < 0.01 (by
Student's t-test)

B: ADORBRITBWT, BHEBHEY 5540 HDay 54) (EBRRKH) DA
TORITRAICRTLMMEBEEEES 0y FLAEAKTH S, * P < 0.05 ** P <
0.01 (by Student's t-test)

6 013, b hAEAIICalu-34 I % Jil L) 7z xenograft treatmentE 5 JLIZ 33
5. U AHFKTROP-25ik (K5-708 L U'T6-16) OHEEEE A2 RITKTH
5,

A: o> bho—)L8# (@: PBS) . K5-705ifk (10mg/kg AE)E 58 (O
)« BLUT6-164i4k (10mg/kg AE)ESH (A) OEERREERRIZEL
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7= CEYE L ERRZE) o KA. PikRGHIRZ%X 9., *P <0.05, ** P <0.01

(by Student's t-test)

B: AORBRIZBWT, BHINEBIEN 5410 H(Day 41) (EREBEKHE) OB N
TOBERTALCBIDEEERZ 70y FLEKTH S, * P < 0.05, ** P <
0.01 (by Student's t-test) _

6 113, bt MEEEMETFK-1#/d % F Uy /zxenograft prevention® 5 )LIZ
BlFd. T XHhTROP-2HEKS-T0DHEBEE & RTKTH D,

A: a>bro—)LE (@: PBS) . BLUK5E-70hi/K (10mg/kg KE)RE
B (O) OEBBRERFFNICE L CEEECEERZE) . KA, Hikks
Wi E&T. ** P<0.01 (by Student's t-test)

B: ADRBRIZBWT., B E» 531H HDay 31) (KEBRER&EH) ORA
TORIYTAICB T 3EEER2 70y FLAEKTH S, ** P < 0.01 (by
Student's t-test) | _

6 21X, HuKb5-708 X UHuT6-16- 25k D#E & &2 . (KR E FUR b
ELISAZ AINWTHEF LA ETH D, 96X L — FZ20.1ug/mLO ) I ESF
> RhTACSTD2-Fc-His¥ > /SVETIaA—5 ¢ > 27 L, 20uxg/mL) 52{%@”5@
FRRFNZHKL Z8RPiE (K5-70, HuK5-70. T6-16 8 X UNHuT6-16-2 i
1K) 2RO E 2, (A)IZK5-70(A) 3B L HUK5-70(@) ¥k %, (B)IXT6-16(A)
BELUHuT6-16-25k(@) = NNk ibiiaE LTHERL 7,

6 313, hTROP-20K5.7035 & NHuK5-70 Fi K 12 368 3 5 % 018 i % 1 3
ELISAD#S R TH 5. 96737 L — hiZanti-mouse IgG (7 chain specific)3 & T8
anti-human IgG1 (Fc7 specific) % L TK5-708 X U"HuK5- 7054k Z E A8 L L .
5 g/mLn 525 TR R 5% 38 U 7=hTROP-2-EC-His % > /N B % Kb = B 7=,
hTROP-2-EC-His# > /N7 B O#EEIE. FiHisZ ZHifAZM W THRHE L=, (A
YK5-7051f6. (@) HuK5-70514K

6 41, BEFERICKDERLZZK5-70 VHBRTFOEEES (LB ; B
&9 9) &Kb5-70 VHO Y X /BEdS| (FE ; BEEFIES 3 5) 2 RIKTH
%, HUEHBEEREINIBWTIE, 5 KigiZEcoRIEML(GAA TTC) B &L r*KozakEr
5] (ACC ACC) ZftimL. 3" KHIINhel#FAZ(GCT AGOZAH ML TWS, 4
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%7 X/ BEMNL. —XFRETRLTEBO, NKRMDO L T FIVRTF RidA
Z)y JERTELTWD., ZETRESIVWATILY I (Q) 1, REAXTF R
ONRKRWY I /) B%HE%E KT . CORE # (T #; IYWIN,
NIYPSDSYTNYNQKFKD, TSMADY) Z. Kabat® (Sequences of Proteins of
Immunological Interests, Fifth edition, NIH Publication No. 91-3242, U.S.
Department of Health and Human Services, 1991) OEFIZHE > THREL 7=,
71— >K5-70 VHDOCDR1~3D 7 X / BB AL, N2 N8Iz, BFIES 3 6
~ 3 8IZRT.

X6 51, BaTraRICEXDERLAZKS-70 VLB FOHEEARS (FB ; &
FFS100) £K5-70 VLOTY = /ERES (FE ; BEMFES 4 0) Z2:RIKT
5. UHEHEFICBNTI, 5° KR Agel#(ACC GGT)H X U KozakHd
5 (ACC ACC) ZfHmL. 3" KumiZBsiWIEAZ(CGT ACRZEfTIIL TW5,
LTI/ BEINE. —XFERDTRLTEBD, NREDO T FILRTF RiZA
Z)w IR TERL TS, —ETFRESIWEZTANTFUE (D) i, kBT
F RONKRY X / Bik#E % /R9. CDRESI (FH#; RASQSIGTSIH, YASESIS,
QQSNSWPFT) \X. Kabat®s (Fij#8 ; U.S. Department of Health and Human
Services, 1991) DEFZIZHE> THRwE Lz, /10— K5-70 VLOCDR1~3D 7
I BESNE. EhENIRIZ, BEFIEE4 1~4 31337,

B 6 6i%. ChK5-70., HuK5-70, HuVH/MuVL (HuK5-703i{& D VL#%K5-70
PR OVLIZE#RLZH D) BXUMuVH/HUVL (HuK5-705ifk VH %#K5-70
FUADOVHIZEBR L /-5 D) FiEDOhTROP2IZXM T 2 EEREZRLAEZKTH 5,
967X 7L — k0.1 ug/mLO YU 3> EF > FhTACSTD2-Fe-His¥ > /N7 B T3
— 5 4 >7 L. #HBRHF MK (ChKs5-70. HuK5-70, HuVH/MuVL 3 L X
MuVH/HuVLbifk) —@MRBEIE-/MBOE%E L2 1. 0.1. 0.01,
0.001 L g/mMLOPFEBEEIZRAEDSITHRL KIS B2, (A)ChK5-7T0H11k,
(A)MuVH/HuVLEiUE, (O)HuVH/MuVL Hifk. (@)HuK5-70%i/k

6 713, HuK5-70 VHB LN Z D7 I /) BEMEREDT S J BESI %R
LK TH D, 7I/BIZ—XERELETRLEZ, &7 I/ BEBRERA T,
HuK5-70 VHO 7 X VB EMUT I /JBIZDOWTIE - “TxL. BRLET
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TIBIIDODNWTOA—XFRIL TRz, I EROKRFIITI  BEESZEZRT
(Kabat51991) .

K6 8%, ChK5-70, HuK5-70, HuK5-70 VH A40R (HuK5-705i/A DVH®D
WHRBDOT S &2 TINF BB LU ERAEK) BELOHUK5-70 VH R44G
Hitk (HuK5-705 1k OVHO44FR R D TIVFE =2 & 7 U 3 LT EH L 7225 RAk)
DhTROP-2IZ3 T 2 GHEEZ R LZKTH D, 9687 L — ~Z0.1 £ g/mLD
J3aEJ > FhTACSTD2-Fc-His¥ > /X ETa—5 4 > L., #HBEHE

(ChK5-70. HuK5-70., HuK5-70 VH A40R# % T HuK5-70 VH R44GH{K)
@R ESBMEOREE FIEZ0.5 0 g/mLh S 2EFRES (655) ZER
Ui tEB7=. (A)ChK5-70%ifk. (A)HuK5-70 VH R44GHifk, (O) HuK5-70
VH A40R$FUE. (@HuK5-705H1fk |

6 913, BETFHRIZLDIERL ZHuK5-70 VH R44GE & T DHEILE S (
EER) 7 BES (FE) %2/5R7. 5 K iZEcoORIFAL(GAA TTC)B X N
KozakEZ%l (ACC ACC) . 3° KiFICNhelZAZ(GCT AGO)ZfML 77z, 73/
BRI —XFRELE TR LU, NKEDI T FINXRTFRIEIA U IETRL.,
RBVHONRKIMOT I /B (Q: FINF ) #_EHIFHTRL, CDREF

(Kabat5, 1991) & TR L7,

7 01F. K#HuK5-70-2fi{fk DSDS-PAGEDO K T® % . HuK5-70-251{k
1pgZBICR M T Tl1%SDS-PAGEX )V CEBLKL, L—21: TR —H—

(FL2aPlusTa7 LAY ¥ — K (BIO-RAD)) , L —>2: HuK5-70-2
ik, ROEMOBEII D TEEZRT,

X7 112, K5-70, HuK5-708 & N HuUK5-70- 28K OhTROP-21Z 5t 3 % & &
wHEERLULEKTH S, 96X T L — F201pugmLdO) 3>EF >k
hTACSTD2-Fe-His# »/SVHTO—F 4 > L. FERUBREUE (K5-70,
HuK5-7038 £ U HuK5-70-25iK) %1 1 g/mL 5 25/ IRR 5 (10) Z=/ERL
&7z, (MK5-7081K, (A)HuK5-70-2hik, (@ HuK5-70514K

72 AW, B FBE{EHFLWTROP-25i4k (B A 5 L HuK5-70, 27 J L
HuT6-16-2) % Al WW/ZADCCIEEZ R I TH 5, L <L, & bKIEEMRaRk
SW480iZ. HuK5-70%i{k & T HuT6-16-24itk (\WIhn$o0, 0.1, 0.3, 1, 3, 10u
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g/mL) E ¥ A RMMBEZERZINAZ, 6 FEEAEL. &2 LEBEPIIHEINDS
LDHOEH ZBIE T 2 Z EICEDADCCHERZRIE LR T RT CEFEE+
BHHE (N=3), : T 7% — /=" vk (E/T) =40). HiFEEILH
KIETRIN %579, *P< 0.05, **P < 0.01(by Student’ s t-test)

B 7 2Bix. & ~EMLHFIhTROP-25i{k (EH 5 4: HuK5-70, [REH T A
HuK5-70-2, 27 5 A: HuT6-16-2) % Al W-ADCCENR 2RI RTH S, L <
1. b FEEEMELG (PK-59)12. HuK5-705ifk, HuK5-70-25i /K & TX"HuT6-
16-2514K (\WT 350, 0.3, 1, 3, 10, 30 £ g/mL) &% AKRMHMEBEZEKREMZ. 6
RFRIEE L. BEELEPRICHREBINSLDHOENZRIET 52 212X DADCC
EHEZRELZHRERT (CEECERERE (N=3), 75— /45—
7y b (BIT) =40). HiEBEORFAIFRMTHS Z &ERT. *P < 0.01
(byStudent’ s t-test)

{7 2Cit. b kELHEhTROP-2HiE (75 4 HuK5.70, REH 5 L
IhK&WQ,%ﬁiA:Hd%&&m%mbmwmcmﬁﬁéﬁﬁmfﬁéo%Hwi
X, b MEIIAREMEL (PC-3)i2. HuK5-705ifk, HuK5-70-2514k & T"HuT6-
16-2Hitk (LT IH0, 0.3, 1, 3, 10, 30 w g/mL) & 8 AR BiEkZ2 Mz, 6
FrfEE AL, EE LEPICHRESINSLDHOEE ZRE 5 2 12Xk DADCC
P AR L R AT T (PHE RS (N=3), (T x05— /5 —
7w b (E/T) =40). BikBEOIDIAIERMTHS Z EERT, **P < 0.01
(by Student’ s t-test).

S % EMT 570 DI |

IR, AR EFMICHAT 5. ARAOHEIZINS OBBICHREI NS
137 <. AFOBIEZRUAZDONTS., KRHOBE &b/ WHiFH Tl
FLERLES.

IRB. ABAME I, AEE TR DR & 72D K E R 1 EE61/562,67245 B
& (201111 HA22HHE) O2Bf280879 %5, £, AHMEBIZB W TSIH
ENERTORFITY. FIZTRTEIN TR, ROABAR. HFAMZOMmO
HtiE. BRE L TABMEICABAEN S,
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1. ARFEHOHE

t FTROP-2 (hTROP-2) i3, findd L7k DIz, £E3237 3 /BERENS K
%1 HEEENO 1 MEY NI ETH S, €L T, hTROP-2BEFRIZD
BERTFEDL. BrOBHRICBVWTREHELTWAZ NS NTNS,

AR U 7=2& D12, in vivo B WTEWHIEEEHE %A 9 55 hTROP-2 Hifk
(Bt hTROP-2 £/ 7 00— F I HUK) IRMEDRENEEZNTWZREO T, A3
B, MO CERDO I O—2MER T )= T &GS EED. in vivo
TEWEBEBEEZEI 2702205 T 52 &Ik U7z, BAREIZE, &
ST, In vivo IZHBWVWT hTROP-2 DM/ iz R B IZ38Ed 5 €/ 70
— PR, FizcEaeVA—F— (pM) O&sGWEREERITE/ I D—FI)
kA RIT 2 b0 TH 5. ARWOFEIT. BFAOBMEE T, BHEOH
hTROP-2 Fiik& LT, K0 0nWHAE (FAE V20 B558) CHEZ/E
BREHEEEEZAL. »DOEKOL MEMBEZEZ AW ZHE T ABEETTIVIC
PNWTHELDBIEREREEEZ/RT. L hTROP-2 £/ 7 O—FILFilk (FFiZ
t MULHIA) THD2RT. BOTHHLZDBDOTH S,

2. PFihTROP-2Hi{kDIER

(1) O

hTROP-207 X / &S (BEXHFEF 2) OFEWRIL. #l X IENCBI (GenBank
) @ 7oA R (http//www.ncbi.nlm.nih.gov/) 12 TAccession number : NP
002344 & LTAEREATS, 725, hTROP-2DT X / BEFIE T — K32
HERT] (BFIBB 1) OWB®IZ. F™~ 751 I [Accession number : NM
002353) & LTARINTWVS,

PUEE LTI, hTROP-207 2 VBB FIO D7 < &6 —88 (&5 —8)
EADARYRTF RIRTF E (BIZATFREBWNS) EMAT DI &HT
Z, FEL I, hTROPZ2OMMBAE DT =/ BESIDO DR &H—8 (2
I —ER) BEDRTF REHAT DI EANTE S, hTROP-2OM KIS FE 8,
(S TFNRTF RESD) X, BAES 2 TRINDT I/ BEFNOSEOH
29
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1HB~B2T4BHOT7 I JBZEZSUHEHE (L 7FARTF R E1HE~F26H
HOT7IJEE) OIEEED. ZIT. MUBRICAWSXRTFRIZDE, ki 77
3 UBEAIOLES &b —H) LIk, BISBICREINSDI TRV, F
2. MARBE2 THRENSY I/ EEMNOS bOBEIRE~HE145FRDOT I
JEBAESDHEEY. YT I/ BEYNDODEDFEI46EH~F2T4EHDO Y I/
B2 SO EAMFE Ly,

HEETHRTF ROERFHEIL, (LEERTD, ABEZEEANDEET
THHFECL AR THE<, YEHIHMAOHEEAND I ENTE D,

RTF ROLEEHET OB, RTF ROGRDEAHECL > TERT
BZZENTED. Tie. TOARIT. EHAEREL RS RIEDVTIE i
HT 22 EMTED, HRORTF REREE W2 L, BHREETHY
PSSM-87: &) Z#EHL TH IV,

RTF REMBTLEOCERT 5HE1E. T YUURTFREI—RT5
DNAZ 5 LERT 5. UHBHKOOKIL, Flzid. 2EhTROP-2BET £
SINY H—EAEEE L, FEODNAESEE SR LEBSESICRELAETS
1< —%NT, PCRIEIZEDITI CENTES, £L T, LREDNAZENS
RO — BT B EI k> TY N ERBAMMBANY ¥ — 513, ZO#
Mx Yy —EHNEETARER LSS LS CEEFICEAT SIS0k TR
Hiniufk #1325 (Sambrook J. et al., Molecular Cloning, A Laboratory
Manual, 3rd edition, Cold Spring Harbor Laboratory Press, 2001) .

RO —Zid,. BEREWTERNCHEBELES 77— X375 23 RAE
MEND, 5. BYYAILA, BRIAINARYZ—EHNE T EHTED,
AN H—OERIT. KERX N7 DNAZ 8 %7 HIREEE TN L. %7
N7 & —DNADOHIFEEE RS EICHAL TR Y — i@ TnE L v, BEE
BIZERTSEES LTI, HNOMETFERRTE D bOTHIUIICRE S
N2HOTEAV. PIAIE. ME BE. BERS) | BE. Sk (
COSHifl., CHOMIME) . BRIV IEENET NS, YREOWALIY
FEEELCHATHIEOTHETH D, BEAOMMARY ¥ — DA KL
NHTH D,
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ZUT. Wit ERBEAREEEL, TOBEYISHRFELTERASINERT
FREHFERT S, HEY &S (a)BELE. (b)EEHRE L EIEER
X NEZ DR DONTNEHBERT 5HDTH 2,

B#E%. HRORTF RAREKAXITHEMNIZAEES NS 5512, BIRSHM
REHBMTHIEREOXRTF REamMiliT 2. £/2. BT F RAEESN T
MRRANICEEINDEEIZIE. BEERETOFEEFHAT 50, BOSBEEIZED
WA SIIMEERET D, TOH, RTTF ROHBRERIZHNWSN D — R4
fEZBIAE. BIZEREE Y > EZ U LRRE. TIVEE., (4B o5
T4 — TIA4ZT4—0OXRMNI ST 4 —FBMTIBEEMAGHETH
WdZEIZED, HDRTF RZ2HRERRTLIIENTES,

AFHIZEWTIE., HAREKRRZ R WEin vitrofFIfRIZCEZ DR & 72 5 X
FREBZZELTED., ZOHEAE. RNAZERICT 54 75EDNAZ BRI
I H5HE (5 HER) O2BOOAEZHNDIENTES, EHBREKRRE
LT, mIRD AT L, flZTExpressway™ T A5 L (1 rERO Y x 4
) . PURESYSTEM (HE&EHHE ; KA b7/ APFERT) . INTV R T 4 (&R
FEE . SoX i) FEANWS I ENTE %,

FROTELBENEZRTF RIZ, BELFYUT Y NI HE, HIAZE T
wasym&m;#—$—»U>Nyb«%>7:>MMﬂ\tb?mﬁmﬁ
D2, Z M)A ITOT) CEICHEAETDHIEDRETH 5,

E/2pR1E. hTROP-200Y X/ BEELS) (BLFIES 2) XIdHid L 7= OFERs
BEFNZPNWT 1 RO T 2 VBEAREK, BRIMmMEINLY 2/ BEFIN
5725 RTFRTHoThL, #ilzxiE. hTROP-20T I/ BEELFIIZZ DH
SEEAO DB 1 GIEEM UFEL <Z1TEXGIEME (B2 E~10M, =
SIZHELIILIFE~GHE) ) OF I JENARELLTHD., 1 XIIEKME (FE
U< 1MRX3EME B2 IX1FE~100. SS5IFELIE1IF~5M) ) @
TIJBMPMOT I JBTEBRSINTBED. H50WE. 1 IERME BFELL
VB X EE (B L E~10, SSIFELIZ1IE~SHE) ) omoT
BB ESNZT I BEIINSRERTFREEMITHIEHTES,
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AR LT, MILSICEAT 520 OBETE L TIE, hTROP-25 >/
O BEEL I OWAWI T INS OEBRO L >80 B £ — KT
LBETNETOND, TOXRIRBETFEL TR AR BENES LIRS
NDEREHN I ZOHSEINEZETLDOEFHT LI ENTE S,

T/, HREISEATS200BEETFELTHE, BIIHES LIRS NDSHEER
PN BRI EZX N P22 FREHT TN 71U 514 XL HDOhTROP-
EMEFT DY NI BE - P HHEARS. I 0F oI EFERT S
ZEBHARETH D,

FTA U2 bagEH] S NA TS A XS AEBOESFRFOSHT
HoT. Ny 77 —0OH (FhUTL) RENLO~E500mMTH O, #hEEH42°C
~72°C. IFrEL <, ERBRBENS0~300mMTH O, BEEHE5~68C TDS
HeEnid, :

BETICERZE AT 521X, Kunkeli#:®Gapped duplexikZs O 2NHIF I
K0, BT FEROBRAERFRIEEMALZEREARATY b, HIZE
GeneTailor™ Site-Directed Mutagenesis System (-1 > E b2« ¢ |
TaKaRa Site-Directed Mutagenesis System (Mutan-K. Mutan-Super
Express Km%% : # 1 I /N1 A #E) ZHWTITD 2 EINTE %,

(2) AV oO—F)LbikDO/ER

AL PR ZE,. REOZDHALBMIZRGT 2. WABHYIIFITREIXI N
F.BAET Y b RUAROT SRR EERT BT ENTE, RHTHY Y
MIFFE LV,

NEOBMY—LHZ0DHRESEIE. 7PN FOBBIZEVERHZRET D
EINTESD, 72aNbELTE, 700402 EEY2aN2> MEFCA), 71
A FAREETY PN MFIA). KEBIET IV I ZO LY P a/)N> bEREITS
NS, BT, FELUTHEHIRN, B8, KT, BERNFIZEATLHI EIZXOT
HZEMTED, £z, REDOBRBICDON T, #ICREXINT. EHM»S HBE
RIRIRR. IFEL<II1EMMEIRT. 1~10E. FELLIZ2~3MHBEZTD.
FL T, mEOBFEANS 3~ 7 HERIZ, BEAEFREE (ELISAXIIEIA)
BHHERERHE S (RIA) S ThHifMZRAE L. IrEObuffli 2= U7z HIZER i
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LT, JFiliiE#E2 2 ENTES, LRAKRORIMARITBWT. FikORBREMN
PBEEINDEEE. BREENE. 138 ra 757 40—, TIIVEEY
QXTI T 44— PILZT4—20QRNT 5T 4 —FDRHAD % @
RLUT, XFINszlBHLELIEICED. BRI ENTES, TOHK

5 &, FiliEHRORY 70— F PR O Kt ZELISAIE R ETHIET 5,

(3) &/ Z7o0—FI)ILFHkDOIERL

(3-1) BriREE Al DEER
AFEBHOHLTROP-25ikIT. BREIZENARWA, £/ 7 0—FILHiETH S
ZENHFE LW,

10 FARLU P EZ, REODHAEY. B2y b, IUARVTTYF i L
5T 5. BUROBY - H 0 OIRGRIL. 7PN kOH M X D
BETDHIENTES, 72aNrrEL TR EREFETH D, REFEDAT
MERBRTH S, FLT. HREOGEANS 1 ~60H%E. FEL <11 ~14H
%K\ﬁ%&imméﬁmﬁéoﬁwﬁimwkbfm‘%ﬁm%\Uyﬂﬁm

15 MR OSRASMMIR R ENET S NBH. 20 TH Y >/ S Hikl I K OO R e 235
E Ly,

(3-2) HHAIRALE
NA T R—< (FUEELMEEME) 2685720, JidEAMIBE S To—<#
fo & Ol &G 27>, NAEEMBIMEIEsITIo—<MilkE LT, U

20 AREOTHYO—MRICAFHRELHKIEHEZRA WS ZENTES, AWV SEEE
ELTIE, EFLEREZB L. RS OKRETIIHATEREMH (CRFYF
LTI TTFUSERUOFIVCOEGE) TEGTET. HAEAMREMAL
TIRETOREFETELIHEEZAETL2HO00MMME LW,

Iro—<vHilas LT, AT, P3-X63-Ag8.653. P3-X63-Ag8(X63),

25 P3-X63-Ag8.U1(P3U1). P3/NS I/1-Ag4-1(NS1) K& TrSp2/0-Agl4(Sp2/0)%E DT
A ST O—HEEDEIT 5 N5, I TO— IO BRI, Bk el o
OWMEMEMEEEL TITO IENTE S,

RNT, S TO—vHEEAEAMBEE ZHBERACIE5. MaEIE. Mm
BEZ2EFEROWDMEMK 'RPMI-164055H#it7x & O #i¥)#ifa A i b T, 1 X108~
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1X10M@E, mLOPUREAML E2X1056~2X 108, mLO I T O0—<#lla & %
BAET 5, PiAEAMRBE I TO—<iMle oMl (FikEsdn: S To—

~ )

W, BREFEEIANAS, @, 1 :1~10:1&952EMFELL,

E0FEL<IE3 : 1 ThD. KT, MIEA{TEROGE F CHME RS 2T 5.
e aEER S LT, s, FE2FEL000~6,0005 )L k> D)DRY T

FLLAUA—NREEFERTHIENTES, £/, BEME WAIETL
FrORbL—2al) ZRAALZHROMEAMGEEEAWT, FIKEAMREE I
IToO-JMiEEZMEIRD2ILEHTE S,

(83 NI TYUR—TOEMNERNIO—Z2Y

A S U B OMREN S HNETANA TY R—T2@NTS, Z0HiEE
LT, #ils@Emiks. plz2 X R imiES A RPMI-164055 72 & 1758 242 7

W, 1708445 —7L— bk BIZHBE, &7 )VIGERRE A IR, Ltk
WCEIEH 2 S LTI E 21T . TOME, BRI TR EEGB%. 148

%&#b%abf<%%@%ﬂf7u NELTH/DHIENTES,

K:\%%LT%LA%?UF#?@%%L@*LIﬂmwz RS 5
KNEETBENENERA T Y —Z27F %, )NTTY }~ YDA Y —Z=2 T,

WHEOAIBIZHZTELS, FIZEEEXINaW, iz, N 7Y R—=<&LT
AFLETDINICEENDEE EIFO i Z&KIL. ELISA, EIAKRTURIAKL &
WWEoTRAIU—Z 2 TTHIENTESD,

MEMIOs O—=2 73, BRAEFIRESIIEIDITS Z LA TES. hTROP-
ZHEWKSEERT AR Z 7O -1 FA MU —HIZEOHEL., ZNE2EE
THNATYR—TZEZRRL., 7O LTHNT S,

(3-4) £/ 7 O0—FIILHA ORI

BISLUIENA U R—TZ28E#EL. BoN22BE#WN ST/ 70— FILbik%E
RS 2 HEE LT BHOMuE#E. IAEKBRIESEEZRHTSZENT

=5,

MEag ) ik, N7 R—T 288N XIBER NP TEHFXIES

. HBEWVIENT T R—T 2 TR0 DICHYOEIEN CREIESZ %525

KT 5.
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MR REICBWTIE. N1 TU K= 210%7 >R IMNTES A RPMI-1640
B, MEMSSHE X 3 (1% B 5 O B i N s 2 B ok . B 0 RS R (
B Z1E37°C. 5 %CO88E) TT7T~14HMEEEL,. TOKE RIEN S Pk ZE AL
BT DI ENTED, |

WA RED B X, I T 00— MK kO WL B & AL R B 9 00 IR 1
NA 7Y R==<Z#1x107l%5L. N1 7Y -7z KkBiIcEExE5, *
LT, 2~ 3ARIBICEAZIRIRT 2 2 &AMFE L,

LERBUROREAEICBNT, FUKOBRANES SNBEEIE. HIHEE.
AF RO OARNT T T 40—, TIIER, T I4 T4 — o0 NI 5T 4 —
=D NHIOHIEEBIGER LT, XEIN52MBEbES T Ik DBRT 2
EWTED, |

(3-5) MilEEEEZEZAE T 27 0— 2 DEpl

A5 D HMTROP- 25K, i vivoTHIBIBIEE 2HF 5k TH 5.

ZoT. THEBEN &3, ESHE GEMIR) BRSO 5 E N XS
REEHET 2EMEERT 2, FBSELE LTI, SR, B0 o R
e o S I TR R M AT 2 L RIF BB, 7. AREBIO Bk

TEEEEEREEL D S MEE (BEMA) OIS L TE, hTROP-203E8

DHERINTHWAERNAIOEEE MEENEBIT S, FICREIZINRNWA FilZ
W, B REOE. b bR, b RMRBE. b hFUE. b ROREE. b Mgk
UtF@%ﬁm&w%ﬁtb@%@ié@1ﬁxw2ﬁuiﬁﬁib<$ﬁéh‘
FOIFELLIEE MEE., £ MKRBE®R. b MERIE. © MREE. & bEE.

ERIPREEOE MBEBOSED 1 EXIL 28 ETHD, S5IZHFXL<IEE
MEBED / XiZE hRIBETH D, 512, LRdEEOMEEL TIX. BHHEE
PEBEBTH> THEIL, AEFAOHUKRILIINSITEBIE I LU THEN/TZIEE
RS, |

in vivoCOPUEESIEROHEZIX. #lxI1E. MEOBBMRZ 7 ADKTIZ
BHELHEY DX (HEBWEHEET L) Z2HL, 2O T AICHEDESBD
BN ERET A LI ENTD CENTES, COBA. HkoRsi
BEMROBBEEERENSIT>THIW L (prevention®F)V) . BAIZHEE A HT

35



10

15

20

25

OnCusp

2071 of 10951 Ex. 1038

WO 2013/077458 PCT/JP2012/080800

EDEFEIZR oD EHERL THST>THEW (treatmentETIV) . BHH
i, Rk nansy, sl 3H. LER, 108 XIX2BEEIZ1E H 5 WIdE
[ (1EDH) T, 5~20mgkghE., BBHNKGEELTHILNTE S,
prevention &7 )L DFEIL. BB BB E & BEREIC L FUBEEEOH K&
L RNV EFMT B ENTES, treatmentETI)LDOF ST, FHEARBEIZED
FEBEEOEER L NV EFT B 2 EMNTES,

RERIZBNWT, n vivoCHIIBEEMEZA T 2 HhTROP-2Hi{kE L TiL. #1
Z1E., HEVEIROCDRI~3D T I /EBEAA, TNEHMEIZ. BEFIES 3 6
~3 8 TREINDTI/BEHMNTHO., KU/ XX, LBEVHEHEBDOCDR1I~3D
Y3 BB, TNEIUEIZ. BANES 41 ~43TRENDT I BESNT
HHHLOMN, WELLEITONS, BEHBEVERE L TIE, sz, BAEsS
35 THREND Y I /ERINNSEDZBOMNFELLS., YRLEVHEEE L T,
Bz 1T, BAIEF 40 TRINDT I VBEMNNSRDZDDOMFEL N,

F 72 AFBEOHhTROP-2HiA DM O ER E L T, #AlZX, HBEVEEO
CDR1~30D7 X JEEEFI, ZNZTNIEIZ, BFIES46~4 8 TREINDT
ROBENTHO, RO/ XX, LBEVHEBOCDRI~3DY X/ BEFIN, £
NZFNEIZ, BEFIF S 51 ~53TRSINDT I/ ERRIITHL2LD8, IFEL
SETOND, HEZHBEVHEEEL T #lXIE BEMNET45TRINDSTI
JBERANNS RS %@ﬁi‘ﬁ?ib(‘ YL VaEHE LT, deib:f‘ Bl A=
50 TRENDT I/ BEFINSESbOAFEE L, |

E#%IZ, RFEBHOHIhTROP-2Hiik DM OBER & U Tid. SAIX. HEEV
DCDRI~3DT I J BELFINS., ZTNZNIEIC, BB S56~58TREaNDd
7 EBENTHD, RO/ XX, LEVHEEOCDRI~3DY 2 / BEESN,
FNENIEIC, BHIEZES6 1~6 3 TRENDT I/ ERITHSLHON. IFE
L<EIToNs, YZHMVEREL T, #IxIE, BEHESS55 TRENDT
S JBEMNNSRSDONIFEL <, BZEL#EVEEEL T, AL BEHE
B56 0 CRINDTIJBEFSNNSRDHOIMFEL W,

FIR&IZ, AFEHOHhTROP-2HIA DM ORER S L TIE, HA X, HHVEER

DOCDRI~3DY X/ BECHID, ENTNIEIC, EHIES 6 6~68 TREIND
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72 /BESTHD., KU XL, LEVEEOCDRI~3DTY I/ BEFIA.
FTNENIEIZ. BEHES 7 1 ~7 3TRINDT I VEEFITHD DD, IFE
LL<FEIFonsd, YZHBEVERE LTI, #lZE BEIIES6 5T RENDT
BRSNS ELZOOMMFELLS, HBELBVHERKE LT, #IAE BEINE
FT7T0TREINDY X JEBEEEINNSTIERDHDONIFE LW,

AFEBEIZBNT, in vivo THIEEEM 2H 3 251 hTROP-2 Hifk & LTI,
L0 BEEIZE. #lZE. Z2HEESH FERM BP-11251 TH AN\ 7T U F—<%
WL OEAZTNSHhTROP-2 £/ 70—tk (yO—4%4 1 K5-70) . &%
&S FERM BP-11252 TdH 5/\1 7 U R—<iZX D EAZIN SH hTROP-2
B/ 7o0—F Nk (y0—4% : K5-107) . Z{EFEB S5 FERM BP-11253 T
HDBNATY R—=XIZXOEAZINSH WTROP-2 £/ 7 O0—F)LFifk (Zyo—
% 1 Kb-116-2-1) |, ZiEHFE SN FERM BP-11346 TH D/ 17 R—<IiZ Xk
DEAINSHhTROP-2 £/ 7 u—F)lhilk (F 00— 2% : T6-16) KRUNZMH
&573 FERM BP-11254 TH 5/\1 7 U R—<IZ X D EA I 15 5 hTROP-2

EorO—FI)IHik (ZO—2% :T5-86) EMNFE L BTSN,

ZZT. ZEEZESMN FERM BP-11251 THH/N1 7J F—=<iX. Mouse-
Mouse Hybridoma K5-70) &#FL 201045 B 12 HAT. ZEHSH FERM
BP-11252 TH BN\ 71U F—<Id. [Mouse-Mouse Hybridoma K5-107] &
FRL 2010 4£ 5 A 12 A #°C. fHE 5% FERM BP-11253 THB/NA 7 U [ —
<. TMouse-Mouse Hybridoma K5-116-2-1] &#®iL 20104 5 A 12 H{+ .
%W &S0 FERM BP-11346 TH L/ 7 J F—<iL, [Mouse-Mouse
Hybridoma T6-16) &FrL 2011 &£ 3 A 1 HF T, ZEHFH FERM BP-
112564 THBNA1 71 K—=<iX. [Mouse-Mouse Hybridoma T5-86) & FrL
2010 4E 5 A 12 AT, WEN BN AT BUE AERBENR ST Kt dmEH
st >4 — (T305-8566 KIEED <IEHE 1-1-1 HRE 6) ITHFFEINZDO
TH D,

x50, ARWOHLTROP-25iE LTIt #IZiE. ZH&S 2 FERM BP-
11251, FERM BP-11252. FERM BP-11253. FERM BP-11346 X {Z FERM
BP-11254 THBNA T U R—TICXVEASIND TV a—F)ILHHRNEEE
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W) FTHEM BAETLE R—7) ST S HhTROP- 2V HIFE L <%
Tohsd, TER—7EL T, TiE@6)HIZBWTHIRTLHONHFEL <
®iFohs,
(3-6) FIhTROP-2HitkD T E b —7 |
AFHOHhTROP-2HIADO T E F—7 (HLERER) &, P TDH D
hTROP-2 /b7 < &b —FThNIE L <HEEITINANWA, FZE BENES
212 RENShTROP-20D Y X VBECHIFF D, H252FH~5260FHDO T I /B
NS EBEEERWZEHODRSEDH—FTHLZENHELLS, XDHIFEL
IE. BIBEH~FOBFHOTY I /BN S RHEHBODER< & -8 XIIH 100
FHEH~F27T4HRBE DT I /BN SR LM (2528 H~H260EFH 0T = /85
5725 ERS) OAR<EDL -HTHO., SHITHELLSEELTHEEH~E
6OFHDY X JENSRDEIHDO DR &EB—EILHE109FH ~ 52067 H D
VIJBMNSRSEHOIRS EDH—HTH D, LT EN—T7E LT, RITH
FLL<IZ, BEAES 21RIIBhTROP20 Y 2/ BREFIHF O, FE43FE~H
65BBEDT I /NS DHEE, EIS2BEH~EIHFEHOTY 2 /BOS/RDHE
B, LITIHBE~H1IS3FHO T I /BN SR 58, F109FEH~H120FH D
TIJBENSRBEE,. FB193FE~E206FER DT I VBN SIRSEE. kT
HFASFRHE~FESORZHD Y X JBENSARSEE. YR INEZ2aVEHITTHD,
HTHEFICIFELNWDIE, FBI3BEH~FEHHFEHDY I VBN SR DR, 5152
HBEH~EI65HFHOY I /BN S5 HEE. H17T1HH~F183FH DY I /B
S5 5HEE. MUEI09FH~H1205HOY I /BN SR B, WRNZ D
S5EGUDEH, THD. BHBEHERMET L (AZEE I TN LIRS LBES
9°%) HhTROP-2HifkiX. #l12 X, EEMBEAN~NDOAL Y —FUtE— a2 iE
HANEL, BT B L /322025 —MNEOHRBRIIMD THALZDLDOTH S,
(3-7) HFThTROP-2Hi K 0 451
AFEHOHFhTROP-2H1kIE. AiidOED . AR TEWIn vivohlBIEE T 2
BT 55 TH 5. EAEMICIE. HEBESMETIVICTHL T, 20mg/kehELT (
i E L <IFX10mg/kghEBELAT, K0 FEL<II5mgkghELTF, S 5ITHFEL
< WEilmgkgKRELT) ORG2 (i) TH0%LLE (FEL <I1d80% LA L,
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FOIFELIZ%ULL L, X5 EL<IZBRLL L. Ko E L <IZIFIF100
% (FA1F98%LL EXIiZ99% LA L) ) DIEEREREERERTLEOTHD T
EHMFE L, |

2T, FEREHEEE (%) 3. #lAE. TRzl BTS2 ERT
x5,

MR R EREEE (%) = 100— [ (RS HFOBEARBEIIEEES

)+ (EEBEORBSAEOIEIFEES) ) X100

£z, ARHFOHMTROP-2FifkId. 2L E o b MR I X U T FEs
ENEETEHLOTHBEAMFEL ., b MNEEMMEE LT3, BEEsn
IS, BLAE, SEE DR, b S ETZAEMIEAR. & A AR R
b hELEMaRE. b NIREMIIKE. b DR MRS R O e R AR D S
EHBLVRBIEN DL L b2 T 5N, BEKICIE. b Rk
PK-59. bt MEEMMKBXPC-3. & MEEMRAKP-3L, b MEEMEEKP-2,
b NEEERAAPK-1. b RS MMAPK-45H, © NEBMEEEPK-45P, E k
H%E%HiﬂﬂﬁkTCC-PANZ bt S AEESUIT-2. & b KGRI CACO-2,
bt R RISE M RSW480, & M KIBFEMIIHDLD-1. b b kB # sk HCT
116, & FHIEMAAKJIIMT-1. & FEEMBHARHCC1143. b - 28 I Rk
MCF-7. t MBI MDA-MB-468, b FEISERBHAE#KDU145, & ~aisr
BFE M BIARPC-3, b FUREE MBI HRSK-OV-3. b B Mk Calu-8. KNk
BB M BB TFK- 100 5 72 5B L D RIFN 272 < Eb2MAr £ LS %I 5
N5, TTH, MU Lo MEEHaEkE L TIE. b BRI B PK-59.
b MEEMBEEABPC-3, b M KIBEMEKSWA80., t MtEMuLkCalu-3. b
I FL¥E M MR MBA-MD-468. & XE b S BB ML BRSK-OV-321 5 72 5 Bf & 1 i
N30 Eb2EALDFELIEIFENS,

T 51T, AFEHOFhTROP-24i4KIZ, fMEEEH (KdfE) 7%1.0x101° MEAF T
BBIEMFELL. EOFELIFLOXI0T MUFTHO, S5TFEL<
1X1.0x1012 MELFTH D, 22T, HiEOkEEE (BfnE) &, #Ixid. A+
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¥ v F ¥ — REFTPBiacore W IEN D2 E@m S X KB =12k, &
HEE B (KA fE) . AR E ¥ (Kdiss [1/Sec]). i & i BEE #t(Kass [1/M.Sec]) &
LTCTHETAIENTES, Blacore @& & L TlZ. #l X idBiacore 3000,
Biacore 2000. Biacore X, Biacore J. Biacore Q (W TN H Biacoretl) 72 LN
XFohnsd, ki, e (KdfE) WhEWETH2ITEMGRE (Bt
) MBNEWS JATHELW, KdEIX., Kdiss kU Kass® 2 DD/NT A —F —
wwhwreEdIn, fixid, ;X KdM]=Kdiss/Kass IZEDET I ENTE S,
28, KMEOHE M AIEIZDWTIE, BET2EMH (BEARMIZIIEREI10) 2
RBOLFEBDHELBEATLZIENTES,

(4) BEETFHEBEAIUE, ROGURE A

(4-1) BaTHEEZ UK

A FEH O FnTROP-2HHK OIF 5 L WIBRED —D & LT, BIE TR X Pk
BIFoND, BETHEIFAESLTIE. BERINZVLA, #IzE. FATH
. b FEULPUE ROt FHUKRENEIT SN S,

FAIHUE (bbb MIFASHER) &, YT AHRFEORLHEEZ b
N EkOEFEERICEE (BEE) Lz THOD (Proc. Natl. Acad. Sci. U.S.A.
81, 6851-6855, (1984) & BIH) | F AT &FEMT BBEL, T0X D i
LS ons ko, BETHEBIENCIX > TELAIIHETE S,

b NEMEHUE 2R B A, < 2GR O T R S AR OE B (
CDR) Z#t hAJEFEBRICBEL T, 7L —LT -2k (FR) 3kt RO D
DTCDRIZIT T AHFKDOOLDON S/ S, B UL EFEEZERET S (WD
$BCDRY 575 4 >~ (CDREAE) ) . KiZ. ZNS5OE ML X N7 Hig
b R AR E b M EREIRICHER TS, COX 570 M ALHUE D ERIA,
WA BN TIHAITH S (Nature, 321, 522-525 (1986) ; J. Mol. Biol., 196,
901-917 (1987) : Queen C et al., Proc. Natl. Acad. Sci. USA, 86: 10029-10033
(1989) ; HEF4-5024085 N (FFiT5E2828340F N\ ; 71— %) %% 5
m)

ZZT. AFADOE hBYLFhTROP-2HUKIZH WD Z &N TE BT 7 A HISK
OCDREZFIE L Tid, BRBEiZINan, #lAE HEVERVH OCDR1~3
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FLT (FREHE) BAIEE3 6~3 8ICRaN5 T3 BERAICERIES
6 6 ~6 8TREINDT I /EERIAN., LEVEIB(VL)OCDR1~3& L T (£
ZRIEIC) BAEEA 1 ~4 310R3N27 I BEANCEABET 1~7 3T
FENBT I JBEAIN. FELEFSNSD,

7. b RAMLI N EMKLE FATSERO S 5, HEVAERO T 2 BES
ELTH. piaE, BAIRE O 2 CRENDT S JBES (AIES36~3 8
TRENSY I BRSNS BCDRI~ESD ; X5 T FIRTFEE
ST 3 BESREASE T 5 TRAND) . BAEE0 8 TRINDT I /
EElS (BLSIEE 3 6~ 3 8 I RENDT S /RSN 57 5CDRI~3% 85
X BRI IFNRTFREGDT S BRAGRAERS 9 7T TREND) | &
SIBEO 4 TRENST S JEESI (RIES66~6 8ICRENDT I /Al
Bl 572 5CDRI~35 G ; & B2V FIURTF REEED7 I/ BERINIE
FIES T 9 TRENSD) |\ ROBSIES O 5 TRENST I /MBS (RAES
6 6 ~6 SIZ;REINDT I JEBEINNSTZHCDRI~3ZEGL =525
KTFREGDT S /BRAEZEIEES 1 TREND) AFELET5N3,
CoC. FRBAIESO 8 TREINBHMVEROT I/ BRSE. RO/
HHO 2 TCRINDAHBVEROY X VEERMNOH4A4EZBDOTINFZR)EYT
DG EBRLASEROT I ) BESITH 5.

FEGC. b RS MARRRE FTAERO 55, LEVERO T I/ B
Sl LTIE. BlZIE, BFIBE O 3 TRaNDT I/ Bis (RFIHS4 1~ 4
SITREINDT I/ BEHIIM 67‘&50DR1~3€’:/€U IS T FIINRTF R
EEDT I BESIIESER 77T TREND) . RUESIBE9 6 TRENS
72 EES @AERT 1 ~7 3IRENST S/ BESIN 5725 CDR1~3
EED XL TFARTFEESD TS BESEREAEES 3 TREND
) PUFEL < BT 5D, |

Z T, AFWOL N EILHhTROP-2HADMEEE & LTI, #lxi3. () Hl
VSO T S ) BERFISERSIEE 9 2 CRENDT S JREANNS0 . O,
LVIEROT I ) BEASEIES 9 3 TRENET I/ BESIN 52550
B, () HBEVESOT I/ BEFIIVEIIES 9 8 TREANDTI /BRI 5S
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0. D, LEVEEBOY X /BESNESES 9 3 TREIND T I/ BESI
MBS DDOWHEL W, W TH, HEVEBO7 2 / BRESIDNEFIES 9 8
TRENBT I/ BESITH B LRG)DE AL HRTROP-2HKIL. 7 E5 4
74— (Avidity) (T35 2DOHEBEG T —LDEBREICET D 7L F
Ea4UT4—) WEDMLELZBDTHY, HUEKESEENEWVWHDOTH D20,
FriZhrsE LUy, |

FERIZ, AFEHOE FRHEFIhTROP-2FIROMORERE & L Tl #l X 1F. (i)
HIEA VIR OY X/ BEFAEINES 9 4 TRIND T I JBESINSRD, »
DO, LEVEEROY X JBEFINEFIES 9 6 TREINDIY I /BEVINSRD
HOP, (iv) HEVEHBOY I /BESINEFIHE S I 5 TRINDIT I/ BE
NS0, D, LBEVEEOY 2 /JEREAMNPESNES I 6 TRENDTY I/
RIS 575 % B DAUFE LA, |

E MR B2t MUK 1. —BICVEIBR O FUFRRE & L T B %8R 2

(Hyper Variable region) . VRO ZDOMDEH N E FHEBOMED., b
FOFHERUMEEZE T 2HDTH D, L, BaEHRMIItOBHHRTH
STbERW, b MR EFERTIERNDAMTHY, & MTHBEOBEETFE ST
DNTIHE LT LERTIEIC R > THERT 2 HENHEIIN TN S, & MR,
Bl XL, & FHRUROHBE R ULEOBEFEEUE N RAKBIFZ2A83 5 M
REA T 2% AW FiE (Tomizuka, K.et al., Nature Genetics, (1977)16,
133-143; Kuroiwa, Y.et.al., Nuc. Acids Res., (1998)26, 3447-3448; Yoshida,
H.et.al., Animal Cell Technology: Basic and Applied Aspects,(1999)10, 69-73
(Kitagawa, Y.,Matuda, T. and Iijima, S. eds.), Kluwer Academic Publishers;
Tomizuka, K.et.al., Proc. Natl. Acad. Sci. USA, (2000)97, 722-727 Z& % & HH)
R, E MK TIAITIU-KOBRHLIETy—FT 40 AT LA HEDE FHilkE
59 541k (Wormstone, 1. M.et.al, Investigative Ophthalmology & Visual
Science., (2002)43 (7), 2301-8; Carmen, S. et.al., Briefings in Functional
Genomics and Proteomics,(2002)1 (2), 189-203; Siriwardena, D. et.al.,
Opthalmology, (2002)109 (8), 427-431 42 E5M) ICXDREBE T EMTES,

EREFASHE, £ FRFIEKRTOE MR, FiAFcERICBIFAN-~7 1 O
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VRS EASMBERENRBEHEHOBILURmEDON-TEFIV I AT I 27—
WEGLUTNARVWEBTHL2HOMNFELLS, FLIZ, Z7a—X0 1440
N-Z7U 33 RS EE MESETRMON- 7 CFILZ Y3 >0 6 f1ic a ks
& LTV LS & ik s T OFcHICH T 2 B A5 T ML Z ik 5 T5 572 3
FiAMF T ons, ZoXS AR THNIE. ADCCIHEEMBEMNICM EIES
ZEMNMTED, 3B, ZOR (HFURFcEEBIZHITDN-Z7) a2 G EA AE
O &, el LRy 2 o—FIIliiR kT 7 O0—FHILFURIZ DN TS
EIARIZH £ LW,

(4-2) Pkl

AFEHOHhTROP-2HUA DB (A WHE) &, ARHOPKIZEEN DD
DETDH, ZIZT. ARAOHTAEW X, AFEADHFhTROP-25t/k & FHLIZ.
hTROP-2IZX T HESEEEZBFE T HH0 (F/2HERTROP2IZHEESLIFSHOD
) TH>T invivoCHBEBEEEZFITH2HDTH 5.

A DWT A & LTk, HhTROP-28 U 7 O0—F )L Hifk I HhTROP-2E
J 7 O—FI)IL O —E2 O (3725, AFEBEDHFhTROP-2HIM4IZ H¥k
I 5hiElHE) 2EZW%kL., #Hlxid. Fab, Fab’, F(ab’)z. Fv (variable
fragment of antibody) . —ZA#Pifk (HE. LIH, HIHVEE., M OLIEVHELE
%) . scFv. diabody (scFv—81&) . dsFv (2L 7 4 R&@bveEs) . i
NZ, FHAEME R E I (complementarity determining region : CDR) % />7g
< EL—WIIBEDRTF FEART 5N B,

Fabld., YD F2 85 2 NI EDMREEFR/NNA D TURL TERSNDIEHF DD
5. HEHONRIMFI 0 CLIER LN PN T4 FHESGTHEG L, 2TR
WIS H OPUREMESEEETE T 52 TH 5. £/2. hiADOFabx O— K9 5%
DNAZ., REAYMHREBRND S — IIEZEYMAHRBB RN 5 —IZHEA L. &N
75— & FEEEWMXIIEMEYNEAT LI LIRS E, FabailiEd 5
ZEHTEDS,

F(ab)2ld. itk T2 52N BAIREBELE T 2 TIEL TH SN D W
DO5LE, FabWbe > PHBEBD AN T 4 RfEGZEZ N L THEINZHDL D00
KEW, PFEKNIOAOHFEEGHELEEZE T Stk TH 5, £/, HBhT
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B5FabZF AL —FTIINEEHDNWE I AN T 4 RBEESIET, ERTZZEHT
3,

Fab'i3, LA Fab)edE > SHIBO UL T ¢ REEGEDIL 72, 5 TFRIY5
ADFRBEEEZEZE T2HHRBA TH 5. £/, FithOFab' Wi Z2a3—R$
5DNA% ., FEREYHARBRRY ¥ —I3ESEWRRBER Y Y —ICHBAL, %
N7 I = REREMXIEBAEYANBAT DI LK D REBISE, Fab %8
THIEDHTES,

scFvid, 1 AOHEVER (VH) & 1 ARKOLBVEE (VL) & Z@YiaXTSF
KU h— (P) ZAWTEKE LA, VH-P-VLAW UIZVL-P-VHAE U 7 F R
T, VEMEREEZE T25 R TH D. scFvid, FiAOVHB L UNVLE O
— RT3 2cDNAZHEIGF L. scFvx 1 — R 25DNAZHEL T. #%DNAZREE
MAFRBN T Z— XIIEZEYHFER R 5 — 1AL, EZFRHENT Y —Z2
EMIEZEYNEAT DO EICLORBITC, 8lid 22 &M TES,

diabodyid. scFvAI— &Kt L 7=Hiklir T, ZMiOERESEEEE T 24
HETH CTh D, ZMOBEMEENIX. AI—TbssbTEBL. —HERA
YR AIER LT 5T b TE S, diabodylid, FikOVHBELUVLE I— K
T HcDNAZHGE L., scFvEd— R 2DNAZPOT7 I JEBENOEINSER
PR E/RBDEDITHEL €, ZDNAZFEEAYARIRANY ¥ — X IXEKEYA
HBEXRTZ—IZHAL, ERBENI Y —Z2FEYMIIEREYNEATBZ T &
WHORHEESET, EiET52 LN TE S,

dsFvid. VHBLUOVLFOZNEN 1T I JBEEE S 251 AT B
LIERURTFRZ, SPATACEREMO AN T 4 RESGENLTHESE
EHOEND, PATA VEREIZEWRT BT I BB, Reiter 512X DR E
N7z 41k (Protein Engineering, 7, 697-704, 1994) [ZHE > T. Hik O VitkHE
THNZEDWTEINT D I ENTED, dskvid., FURKOVEB LUVLE 31— R
T 5DNAZHIF L. dsFvZI— KT 5DNAZMEL T, ZDNAZ FEZEYH
RN Y —XIEZEYWRARBAR I Z—IZHAL., SRR Y — % FHizEY
XIIEAEMNEBEATH I EITLD %Iﬁéﬁ'c\ UETHIENTES,

CDRZE LT F RiX., VHDOCDR (CDR1~3) KIUNVLOCDR (CDR1~3
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) DFDLE LB 1IEBUEEZZATHERIN, VHOCDREITRTEDHD,
EUOVLOCDRZIRTEDLHLOREDFEL L, VHEURVLOCDR (G6mHI%K
) ZTNTEDLHONEIZIFE LW, CDROT X /BEESIE LT, #lxE,
AR L 7-Ae51%&S5 36~38, 41~43, 46~48, 51~53, 56~5
8, 61~63., 66~68KUNT1~73IXRINDTI/ BEINNFELL
$FEN B, EROCDRESDARTF Rid, EEBILHYULRTFRY > —
ENHLTHEIRBZENTES, CDREEDRTF RIZ., FiAOVHB LW
VLOCDRZI— R T 5DNAZREEL. ZDNAZEBEAEMARENY & —XiZ
HZAEYHFEBIANS 5 —IZH AL T, RN S — 2 FRAEY SOIRE A~
BATHZEIZLORBIBT, BETHIENTED., £/, COREZDA
7F RiE. Fmocit (ZIVA L IV AFIVAF T HILEAZIViE) RTUtBocik (t-
TFNFFIHILRIIIK) SFOBEERIECLoTHET 2L HTESD,
AFHOHTAMAE S L TIX. FOFFEOBIRTN-ZU O REEE G RIBEE
7N 3% BE$H OD 18 TR U (DO N- FRFILTILAFI AT I— AWKES L TW g
ﬁ?%%ﬁ%hﬁﬁ@—%ikm%%%%aﬁ%%ﬁﬁB;<\ik‘tﬁb
PRl R EN-Z7) a3 FiEER &M ZEHORITRKMON-72F I 27
VAT AT A—ANHEE L TV WHEH T H D i FeBIR o —# £ /i34
MEDRMES ZNRIVETH > THEW, TOXI Pkl fr THNIL, ADCCIE
T RIERIZM LI ENTESLED, IFEL W,

T, AWHMERORBICIBENTIE., ERLUZFEBRFS ., AR O
hTROP-2HURIZE ENDZHD LT B,

3. RUXZLFTFE, AR Y — KU EHIRHK

AFEHIZBWTIE, 1B LAARREEOFhTROP-2H AR Z O HAN & 71—
RgEaRUIXIZLFF R GEGTF. DNA) HLigftd 62 EMWTES. HEARY
X7 LFFREELTIE. BARNIZIK, B U ZEARHOBFRTROP-2HK A
Wil OplRE UTRLIZEY 2 /BEESZ - FT5EARSEEORI X L
FFRTHDHIEMFELY, . AFEHAORY XV LFF R, AFRHOH
hTROP-2HECHAEM 23— RIBRY XTI LA FROANELEZHDOTH
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DTCHINL, BERYRX T LAFREZ —FIZES. TOMITEGTREIISLE
BRNHIORERS (EEE7O0E— 45—, SDEF]. Kozakfig#l, ¥ —3I %x—4%—
F) FHEDHOTHo,THLL., BEITSNAN,

AERAOHLTROP-2FACHMAER 2 2~ RKI BRI LAF RELTIT.
HERBEOE O 2 /JBIZHET 5 R, BFIBEEEEINT, 5%, bk
FOWABEIBNWT BRHIZHNWENTNDI R WELLIIFEABEEDO SN
IR ZRIXITUAFRERDNAZZTOHDOTHoTHINL., T2, KIBE
BREOMEYC. EYFIZBENT—HITHWSENTWSIORY rEFLIZ
FHEEOSNIRY) 2RTXIVLFF RDNAZEDHOTH > THIU,

AFHRAIZEWTIL, ERAFEHOR) XV LA F RE2HFOMHBZ Ny ¥ —0,
MMM AND -2 B BEERA IRt T2 HTE S,

FHHZ AR —E U THWBRRBEXRI Y —IZHADRY X7 LFF R (EETF.
DNA) 12, #EIIELCT, FO. EHRICEEFTO0E—4 —. SDEF (EEN
BERMROEE) kU Kozakfidd (1EENEEMBOEE) 2HiE L TBWTDH
FWl, PlIZIY—IF—F—2HHELTBNTHEL, ZOfl, TN H—,
AToA 2T T, RUARMMS T FHIL, BIRY—hH—%28E L TB<

TELTES, BB, FAESTOE—F —EOMETRBICNEL & BT,

MDOMEYUFZRU XL AT RIZEENTNTHENL, BEHERERY & —
CEENTVIEAEZNERALTLES. SELOEABEIIHIRESN
72,

FRENRY Y —IZHFZRY X LFAF REHRADFEE LT, #2E, SRR
FEMANDHIED, FRAIVURAT—EERANDHERE, NAO#E G2
WEAMLZSEAESRATES, £k, BRIy —ELTE. Mz, 7
523 RDNA. NZ5UF757—IDNA. L0 k522K DNA, L kO
TDANWNANRD Z —, NTREKDNAL E. FAFHEDOHFhTROP-2HI4AR Z D Hiik
iR 23— RK3T2RUX7UAF R GEET. DNA) 2EELEDS O THIL
. BBEIIESNT, SATOHEEMBICELAERY Y —2MEERLTHERT S
TEMTES,
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KANT, BELALREABMARI Y —ZBERICEAL TRHEEREKZE., I
EIEET DI EICKD. KRREHOHFWTROP2HASLZT OHFAK F &R 3
TEMTES, Iab. RFEHTE D THEHA LI3EEICHREBETLEA
INEHDOEEKRL., FIZAE. [EIZTSAI RDNAZEZHE AT LI E (BE
) THREBEEFVPEASINZDO, WNZ, BEIZEEIANINARLET 77—
VEBRIETLIE BEEAN) THREBLRTFNRBAINZDONREZTEND,

BEELTIE. LEEMANY 5 —NEASNE%,. AFEADOHhTROP- 25k
PFOHAWAERBRLEZ2HOTHINL. BEBEIIEINT. BEEIBINT 5 &N
TEL0., BIAIE. B bR XEOXMEWME. SEMAYMKE. Wi, BERL.
HEYHIREDONAIDEENE TSNS,

FYHIREEFEETLEEIE. . b MEMESFME. £ FIREREHIA.
HEK293#fi . 293F#ifid. CHO#Mi. HIL#LCOS-7. Vero. <=7 AL,
5w RGH3. bt FFLAIMSAH L5135, £/, SIOMI. S21MMES o R
M ER WS ZEDHTES,

MEEBEEETHES. FlIAIZ KBE. MERSENHVWS NS,

BRREBELEITDIHEGR. FIAE. Yy hoItX kL ETT (
Saccharomyces cerevisiae) . I % v h o 33X & X « R > X (
Schizosaccharomyces pombe) WS 5,

YRR EE EE T 28613, A2, ¥NOBY-2/il@ENH WS ND,

EEREKZTED A EE BEIESNT. BEEHEIAXRI Y —E OFEEOH A
EHREZBEL. BEHERTLZIENTELMN. FIZAIE. EXRELE URT7x
viaik, t—hav ik, PEGk., UCEHIL T AL, DEAETF A L
Z ik, WKZ. DNAT AL ZARRNAY A L ZEDERET (I A E RS HLH
FERENMFEL S ET LN, |

BoNDIEBEEREIZBWTIEX., itz —-IZEENDI R I X2 L AF R
DIARZEE, AWABEOI RBME—HLTWTHRASTHWTHEL, B
ENX T 720,

4. Pk —BEAESEOMER
47



10

15

20

25

OnCusp

2083 of 10951 Ex. 1038

WO 2013/077458 PCT/JP2012/080800

LREARHOHTOTROP-2HGEEZAWEZA LA/ A Pady— &L LT, U
Ptk &, VUBEBEEERG XIIFEMEEEEET2ME (bkeaws) L2830,
Pk —EFNEERZRMET 2 ENTES, 2B, TO. UEFBESF L. FiE
BEERN IFRMEEEEZ AT o2MEA L E. TNENHARLZDE, NS
EEALIETESNELDOIE. —BIZ. 1L /3 a5 —bEMRENs, £
7z, BT HEBEAENEAW, FIEBEERD XIRMEEEE G T 5ME S
LTOYINVBENEL %, BT EThifkBRTFEEKEEZET. 1Dy >
NZB (BEYNIE) ELTHRESETESNZHOIE. —RIT. 14/ 6
FEMmENS,

PiESEEZ AT 5EE LT, L. RFEVILET >, ANVTTRAY
. X1 MY A 2 C. Auristatin E. BEHERIMA (RD 72 E0%IT 65,
BHIME R 2T 2MEE LTI, FE, 98D >, Ui, RIBRAEE,
CIFYT MR, BRMERAMAE (RD) ERXITsn, ZrTHYRU UK
DRFEHEABEIFELIFVWSENS, 2B, FUBEEME RO, XM S
2835 RI &L Tk, BRGS0, #fxiE, 0y, iln, 1251, 3H, 358,
14C, 186Re, 188Re, 189Re. 177Lu. 67Cu, 212Bi, 213Bi, 211At, 198Au, 224Ac,
126], 133], 77Byr, 113m[n, 9%Ru, 97Ru. 19Ru. 105Ru. 107Hg, 203Hg, 9%mTc,
121mTe, 122mTe, 125mTe, 165Tm, 167Tm, 168Tm, 111Ag, 197Pt, 109Pd, 32P,
83P, 47Gc, 1538m. 177Lu. 105Rh., 142Pr, 43Py, 161Th, 166Ho, 199Au, 57Co,
58Co. 51Cr. 59Fe, 18F. 75Se. 201T1, 225Ac. 7"6Br. 86Y, 169Yb, 166Dy, 212Pb
KX 223Ra FMEEIT 5N 5,

Pk - EFEEEROERFEEL TIE. BEiZInann, sxid. 2AN
T4 REAEPE RSV IUBAICX > THGHEEREZ Yy Y 75 Hikix
EMBITS5ND,

EREAFHDHThTROP-2ifk1X. hTROP-2% R § 2 M EEMBAN~ND T
H—F Y- a ERICENZDLDTH D, TDD, T, mEEEER
D/ XIZFMREE 2 A T52YEEESLI T THE I ELITLD, ZnohE=
FEEMIICEZEP DOBRINICERASE S 208 TE 3, ARADYUE - EHlE
HHE, ERIEEHEAOERRERERICHMD TENEDDTH 5,
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I B, MEIAADA ¥ —F ¥ — 3 SERE. Fikazo—43I 2% kD
MR L MNP~ DT E BT NP D B TEHEIC D W T RCHEAMES S % A
THRITHZEICKDAFMT DI ENTE S,

FARBICB N T, Fitk—EAE I BN T, FkORD D Iild O
P 1 2 ST 72 BRI P — BRI AR IROT 3 2 & bTE D, HiAW F — %5
BEROFMIIONWTIE, EROHiE—FJESEOHHAZEREH T 2 Z &0
TE5,

LUF, ABIHIEFOHBICBNTIE. HiAN N — B8 KD, AREOHIA
—HAESRCEENEBDET D,

5. EEAMRY
AFEHADHhTROP- 25Tk K Uik — HEF I\ SAKI1T. EEMMIZIESENDH
M ELTHERTH S,

WMEEREMEEMI. EEOREBEH R/ XIXZHAOEEMEME LU TEHT
H5. iz, AREOHBhTROP-2hiAk, UG EZSOIUA —EJHNESKIZ
PUEEEEE U CTENTZEEREHEEEZ2FET5H0TH 520, B OHE

WERZINDSZENIFE LW, kbbb, AFEHDHThTROP-2FiI4E K ULk
—HAESHIL, BBRREAKVCEEZSHRICSENSEBIRSE LTHARD
DTHB. 1B, ARPIHBNWT. LB oiEicid. BEoRERER UK
EfHoE®RbEDB D E L. BAENICE. flATESERATHIEL. EBEO
FRERER K N RENHIFOBEDELHDET S,

AFEHOERMRMT. AFEHDOHhTROP-2HIK R N,/ X3biik —EFHES

R EAYRG E L TEA. S OICEZNITHFR SN L2HE 25 CEEMRY DIE

BBTIRMLT DI LA E LW, F/z. AFEHOEFEMAMII. RNAOHEEA &
DHFRH BT HILEMTED, BFRHIZED S SITHEWIIEBEDRNE SN S,
AFEHDOEEEBMOBHDONR E/xoHEE (B &L TE. hTROP-20D
REVHEREINTVSHIB LZAAOZHEE FEBENEITFS NS, RN THRIC
ENEE. B MATSIAVE. B RRBE. B REUE. BERIFRE. B MPEER e
FEEEREOSFEE MNEEOSI LD 1 XL 2AU ENFE L EITLHNS,
49
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TNODREBIIBEMTH->THE<. 2DUUENHERLTHL N, F/4. HRE
25EBIE. BRECERE TH> THLL. ARAOEEMRY (DWLTIE.
AFEHOFIhTROP-2F K K O/ 3 Hidk — RFIEAH4) 13, BRECERED
WAL DZIHE L THENTHND Z LN TED, |

DEFNICHR NG L3, BBA. BEE. MER. BER. Re
Ml R, BERL AACHL HEH. BEH. HURHL RETEL B R
WEIFIH 5 NI EOMOBIMBIENEIT 5 NS, FOLS724HEk0 1 L E% A
WBZ LR, EHE. HH. TR, BB, ARBE 0y TR
HEOWEOEEMBRY ERRT 5 EMNTES, NEOEEMKYIT. &OH
BV OMICIREGT DI EMNTE S, EENEGDEDDEOMOIERESE L
Tid. 1D EQEMPE LSS, BIEICI VLA INDERML ENSENS.,
ERF OBE I, AR AR UL IR O R B K S ORI HEEIND
kI R 2 IR B C ST L DT S Z SN TE B,

RriZ. AFEHOHFLhTROP-2HIAH KO Fihkl H (M THELTOH D) =4
RIICIR 53 2B, ERICMA T, 040 RAMRER WS EMTE S,
A ROWBIIEEY FUEW) OEENORENLEBDBHED, BED

35, HIHRAE G E SRR ICHET S HRAMFEI NS, 01 K
MRIL, BEAVONZbOTHIULE < BEIZ SN, KUTFL T
a—=)b. &R TESK., SnTFEER. T/ Hh78V, I70X7x27,. E—X,
EUOKHHZROALLH., I1I. BEILILKRIRY —LAE085T 5I8EEN
—AETBHMRERIT DI EMNTE, FEL <L BEORBE. ST
NMEBMEDNREICRET SMREOH S, BROUVRY — A, ATEONITH
% (Mannino et al., Biotechniques, 1988, 6, 682; Blume and Cevc, Biochem.et

=

Biophys. Acta, 1990, 1029, 91; Lappalainen et al., Antiviral Res., 1994, 23,
119; Chonn and Cullis, Current Op. Biotech., 1995, 6, 698) .
ERVDERARY QRGBT BEOEM. I, hEL R, BRI,
KEHE QHER, »5WIEEEMRMICEE N5 AFEFDOHhTROP-261
EEOYiE - ERESROBEEREICEID RS, @F. RA—AH-D. —FH

o0
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IZDE600 1 gl 56000mg DTG T D LN TES)., ZOHBICEE S
N3HOTIFARN,

BIZIFERACLOBRET2EE81E. E hEAHEIIHL, 1HOEE5ITBWT1
kegthkHEH7=0D, 1000 g~100mgDEZE, 1 HEHH/~0 1 E~FEHRE5L TH
K<, HFELLIZ3H, 1#EM, 108 XNI2EMZ1IEZEREGELAZD, HDWIE
HE (QEHBGEEA ) BET HEMBRD I LB TES, HEOBEEL
TH. BIRPITES. BCFUES. BPUES. HiRPAES B 5 W IR R e &
BTSN, IWEL < ABIRAENTH 2. F. ERAE. BaITko.
KEOFERF BIAIERIIFLOFY -, FY—THEOH YW, T5 /
—NVEOT NI IVERE) | BEXIH VBN ELTRART 65T
5. TOXSBEMSNOEBNIT, 715 —iC L SEEME. RS ORAS
ICE DTS T ENTED, EHANZ. AEFROBEE L TEET 22 &N TE
%, §7D5, BMEEREREITE > CEBOBEKRERME U, HHENICEED
TR AREKE R IMOBERICER L CTREAT S I ENTES,

B, AFERL. BEEBREEY XIBW T SEE (EH) 28835779
D, HIFLAFEH O FIhNTROP-2Hifk K U8, I Fifk — SHIH &k oD 5 ) 2 42 i3
2Hb0THH D, £, AL, BEZBERARY IZHA D, siAR
HDOHhTROP-2H5IA RN/ Xid ik —HFE G R 2R T 20 THH 5,

T 5T, RREWAEIZ. §TERARKHEDOHhTROP-2HA KN, Xidbifk — K18 S
EZERWD (ThbbBEFITHEETE) JEeBMETIMmBOBERN, X
BWHIEERETZHOTHD, /2. MEZHEERY XiZBHT 5200,
HIFCAFEH OHFIhTROP-2H A R TN/ XIid bk —HANESHOFEH 12T 5%
DTHH .

6. FBEORNAE
AFEPORE OB A EIE, FERAFEHTOFhTROP-25ik &, 44K 5 R EL
SN st CUF, AREED CERISEE. KISUEiiEo s 7L 2t e
5 EERBMETDAHETHD,
AA L7z K512, hTROP-2IIEMEFE MBS WTRREBMIZRIRT 5 2 &0
51
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R INTWND72% . hTROP-2. #IZ#FEEhTROP-2 (hWTROP-20 #ii a4\ 68 6 358
) A, BREEBY N —ELTHAT S EATETH S, BOTH. b RNF
WA, b MRIYIEE. B P RBEAOE FLEO—h—E LTHAT 5 2 & 507
E LW,

FIT. ARHOFhTROP-2HE & £k & S S 8. S LEFUAD >
FFNERBTHIEL0. BEERET I ENTED, BENHADY
7 VL. ERRBROFER (T2 5hTROP-28 X3 i#F#h TROP-28) O
fEE e %, ARWOHKER WEEEOREE, 9. REE L THRERENS
BRER U7z AR R, LAV R B & T SR Xk ik & . ARBAO ik &
. FIBEPARISICE > TREEE 5. RNT. #E Lk BORIEss Rzt
FUT, KRB OENE T BHERERNES 52 &Ik 0TS, R,
INHIDEFE IR E RIS > TR AR L <. BIZE, R mek. faRs Rk,
BRI, REHEREE. YT AS ST 0y Rk, JO—HA KA RY—
BREEMNDZENTES, EREEUNEETE. RS 77 )Uid. Ekbi
hEAWTESERE LZERETETIEN, BAIBRE D 5 W IXEERFAE D Fik
BRI E L THMIICE L TbE WL, TAabb, Bk s Rk REaHc L
B U, YR OMf 2 3YE IS U TR B R O FiE > 7 )L B Rgic R4 2 &
MTED, EHMEERIEEE LT, #lAIZELISA%. ELE. RIAKE. d0¢4H
FEMIE (FIAYE, L5566 %% I i (Luminescence immunoassay) A5 1 5
N5, BMNTHEIC. ELISAESS, fENDEBE & WD S THE L,

AFHICHBNWTIE. FRHARICZIOBONAMEEREIEEL L CEBD
CREEEFMUIBWIT S T EMTE D, BIRIL. MR E O REM A E A
HOEMBEE. FiEOREENTOLOZEEREE U, BHEOBa Iz,
WIND DI & FIE L TV B TTHEMED S 5 S PIE L . FEIS 0OIKHE 2 3T 2 =
EMTES, 2T WEOREEIE, IS OREBD A TEOMETE & 50k
L. BB OREOER, ETE, BHE, BEOARKUEREOH BENRETS
ns,

ERFEMICHIZ0. BHEORELEL TR 1IDEZRIRLTHI WL, EHEMEEHE

SHETERLTHIV, EFOEHEOFMI. 55N mBERIZESNT,
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FAEDREMZEALE L TREIEEL TWLINENEHMTHZ EITRDITD
ZEMNTED, BEOEEHEDL ENEOBEEENTL THWLIONERTIFERLR
L2HDTHD. RIBFERIZEDWT, HM(Stage) 255 L THM LD, D
WITRBECETEZ DL CGHOLZD 3252 &H0ETH 2. FlAIE. R
RZHEEE LU TRHEXIETETH D LHMITZILEHTED. BEOERE
i RHEFEERZEEE LT, FERBROMED S BEN/ZEAIZHEY LB L Ty
BOEMCE VT 57 EATE D, FRIE. BIRE L E AR B I S
MOEDREEZBX ZNENIXOMET LI ENTED,

7. FEOBRHAXIIZHAE Y -

AFEBHOHhTROP-24UKIEX. BB ORI A SIIZW AT v b OB THRET
HIENTES, AFEHDOF Y MIAFHKEZZDN, TOMIZ, EEME. HDN
EHFR I ZDREFEMZ2EE L 2EAERAER L2502 &P TE S, HikD
FEMAE S, BR. BMEERAE, SOEEM R MR EMEITE > T
EHRSNZbOZEERT 5. AFEHDOFy MI, LEEORERDEIN. AJEH
DR ERET 2720 OMMORE, FlAILEBRMOBRERY O, BRI
BRI | MRAEGME. BEIUSEILE. b5 LIRS R
FEZFATOTEEW, A, &8Ny 77—, WKEK, SEMEBEESRS. &
IR EEs (T RXRCRIVT7Fa—T7%) . 70y F> 7% (Bovine Serum
Albumin (BSA), Skim milk, GoatliliE<¢ D ILiEKLs) . Heid#Hl. SmiE .
BRETL— . T F FUTLEOHER. RUOERBIEY 2TV (GHE
) HFEFATWOTHIWN,

AFEHAOF v MME. EERARHOBRHEASEZIT D ZDITANIH NS Z LT
E. MOTHEHBERNENYHDTH D

PATFIZ, gl 22T TAFEHZ L0 BEAEICEHET 32, AFEBHIZINS1
FREIND HDTIEZAR VY,

n

(s 1)
03
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[hTROP-2 B FOr/1—=2 ]

hTROP-2 BEFEEO B, & MRIERE (B4 10 @) 25 RT-PCR %
2EkDfr->7=. £9 hTROP-2 iE{xT (Genbank accession No. NM_002353)
DELFIZE S LI FIZRYT PCR 751 v —Zikat L7z,

T4 —RR|ITS51<—: B5-ttecteegecccaccatgge-3°  (EFIEHE 3)
DUN—ZXf| 751 <—: b5-ctecgagcaagcteggttectttete-3” (EFIH S 4)

ZDEE. UN—AMTFAT—TIZRA by IR ERE, Xho 11k 2
IEE R LECAIZ MU=, 2D T 710~ —& b MRERE (B4 10 )
L DKL 7/=42 RNA (TAKARA)D 585 L 72 cDNA 288 - L T PCR K& %
fTolk. FD%., YHO—ATIIEKRIKENZ L DEE. HHO/N F@Tmtﬁ%ﬁ
V). pCRIT X% ¥ —(Invitrogen)lZ &7 01— = > % L 7= (pCRI-hTROP2)., % [1—
=># L7 hTROP-2 ® cDNA 33— T2 A L DHER L 7=,

FENRY Y —OHEIZ. pCRILWTROPZ A 5 hTROP-23& 5T & & 19 Eco
RUXho TWir 2 9) D i L. pcDNA4/myc-His® AX2 & — (Invitrogen) O

EcoRUXho 1SRtz AL TH » 7~ ( pcDNA4-hTROP2-mydHis) . F 7=

pcDNA4-hTROP2- mye/His 5hTROP-23& (2T % & 4 Hind 111/ Pme 1871 % 1)
DU (Hind IIY W ERALIEEW| AR UmIL L 72) o peDNA3.1(H) R T F — (
Invitrogen) @ Pme I NFAT DI ETHRAYA T COMEEETEZFORE
RO Z—ZWE L7~ (pcDNA3.1-hTROP2-mydHis) .

(FEHEF 2 )

[hTROP-2 =T % & Mk D1 2]

FROAIETHERL/~hTROP-2D 2 FcDNAZ I— RLERHRENY ¥ —
(pcDNA3.1-hTROP2-myc/His) 2 . HEK293#if2 (RIKEN) . HuH-7#i8 (
HSRRB) . 7E2-CHifid (WO 2005/0521561Z52#) . CHO-K1fifg (HSRRB)
WY RT 7% 322000 (Invitrogen) Z W TCEGFEAL. it E
G418 (geneticin, GIBCO BRL) ik 5®#INETT > 7%, hTROP-2%&%E LT
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FE L TWDHRKEBTLT 2 I LK DG,

() 3 )

[h"TROP-2 s fEE DY 2> EF > b F /N7 BiESR]

hTROP-2 #Hg i oo —& (BRI, BEFIFES 2 TREINDT I /B
MOS>HEDHE 1 HH~F 263 ZBHOY I /JEBRMSLLHEE) 20— F9 5&EKR
FWi i PCR BICKOMIBL 2, WIBIZERA LA TSI —IZLUTO@ED TH
5,

T+ 7 — RS A <— : 5-ttectecgececaccatgge-3’  (BLFIE= 3)
YIN—Z TS <¥— : B-ctegagctegteccaggtaatagatgageg-3°  (AEHNFHES 5)

IDEE, UN—AMT 51 <7 —IZ Xho I IZ K DHIREERIHLERAL Z AL 7=
PCR {EIC X UIEIEL 7= DNA Wi X7 O — A7 NEKKEIT KD M L
QIAquick (B8kiE#E) Gel Extraction Kit (QIAGEN) ZAWTHE L7z, ¥
#11 7=~ DNA WiFid pCR Blunt X2 ¥ — (Invitrogen) {ZH 70— L

(pCRB-hTROP-2 EC) . #=TFEFIZ#iZ L7z, XiZ pCRB-hTROP-2 EC %»
5 hTROP-2 O/t il w I3 — NI 2EEBE TR 231 Eco RI/Xho 1 Wil %
o L., pcDNA4/myc-His® A X727 % — (Invitrogen) @ Eco RI/Xho I FALIZ

WA L% (pcDNA4mH-hTROP-2 EC) . & 512 pcDNA4mH-hTROP-2 EC ©

Bam HU/Eco RI 411 Nru I HIBREER VIR EAL 2 BT 720, LUFIZRT A
VDOXILFAFRezaa8HALL.

FYUAXZ L AF K1 : 5-gatccactagtegegagtggtgg-3’  (ELHIFH 6)
FU X LFF K 2 . 5-aatteccaccactegegactagtg-3°  (EEFI%F = 7)

[7 ¥6 12 pcDNA4mH-hTROP-2 EC @© Pme I #A7IZ pBgl II U > F1 —

(TAKARA) Z4#HA L7~ (pcDNA4mH-NB-hTROP-2 EC) . NF a1l

AERWED) A EF MY NN ENRROITZD, pcDNA4mH-NB-hTROP-2
55
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EC 205 hTROP-2 O#ifasl I Z O — R § 2B EFH K 2 & Nru 1/ Bgl 11
FZEGOH L., pPSC8 X 45— (HARBETH¥E) O Nru l/Bgl 11 FHLi2m AL
7z (pPSC8-hTROP2 EC) . NF a1 LR % A7z hTROP-2 MRIS\ B D
DasEF "IN EEBIZEABETRECEFEL .

hTROP-2MIfE A I DY) a2 EF > by O NI BOWBEIILLFTOL ST
7o VaEFI NI IONIEEZSUREHE LIEITNI Sepharose 6 Fast Flow (
GE Healthcare) 2%, 4T, 2BRIEA S €72, Z0O%, T3 /%5 A (BIO
RAD) ZRWT20mMA~ X &/ =)L 250 P BEEHR THRE. 300mM-1 X%
VL EEDY CEEFHR T M E TR U,

(Eha#l 4 )
(& & EpCAM cDNA OB EFHB XD & — O E]
Bk EpCAM BETF2EOBEE. b FEEFE (B% 10 #) 55 RT-
PCR ikicX Dfro7z. £9 & ~ EpCAM &1z F (Genbank accession No. NM
002354) DEH|ZH EIZLLTIZARYT PCR 51 v —&&at L7z,

T4 7 —RKR{TS514<—: B-tectegtgteccactecegg-3  (BH &S 8 )
UN—Z|T 51— : B5-ctegagtgcattgagttcectatge-3° (ERFES 9)

ZOEE, UN—ZAATSAR—ITIEA by TOA R ZRE, Xho 112X D
EEERECEA I mL7Z, Thoe DT S1r<—& bt MaglRFE (B4 10 B
HR D4 RNA (TAKARA)Y S & L7 cDNA 288 & LT PCR R &fTo 7=,
ZTO®, THO-RAFTIEXIKEICIDER. HHWON> FOHEE TV,
pCRII X2 % —(Invitrogen)IZ 7 O —=2> %7 L 7= (pCRII-hEpCAM), y O——__>
77U s EpCAM @ cDNAWE T — 27 T XICXDREFREL -,

FEND 5 —OWEL. pCRIFThEpCAMM” 5 & b EpCAME AR T & & T Eco
RI/Xho IBrFr 2910 I L. pcDNA4/myc-His® AN 7 4 — (Invitrogen) @
EcoRUXho 1ERALIZH A L T1T o7z (pcDNA4-hEpCAM-mycdHis) £ 7=
pcDNA4-hEpCAM-mycdHis/) & & h EpCAMIEn T % & ¢ Hind 111/ Pme 1WFr
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Yo L (Hind IR EBBALIEFER/EKIGEL 72) . pcDNA3.1(HR T & — (
Invitrogen) @ Pme IFMI~NEAT 2 ETHRARA L MBI TFEFDOHEB
Ry —#E L7~ (pcDNA3.1-hEpCAM-mydHis) .

(B 5)

[#i hTROP-2 &/ 7 O —F )L Fifk D fEH]

e & L TiE. hTROP-2 B % &l fd#k (HEK293-hTROP-2 #ihd.
CHO-K1-hTROP-2 #iid. 7E2-C-hTROP-2 #ifg) . NZEMIZ hTROP-2 % > /N
DEZEZMBERBMICEBEL TWa, kb MEREMRK (PK-59, RCB1901; RIKEN
cell bank £ DBEA) . F7=id LD FETHER L. hTROP-2 O Ml KD
JaAEF >R INTEHZHWE,

hTROP-258 Bl Ze E M RE DA 131 X 10741, ) 2 > EF > FhTROP-2%4 >
INZBOEEX., 20ugD s 2NV EE., TNENREFHHTiterMax Gold (
7FavkXaem)E, 1 ITRGLTZIIINDa 2L, YO (
C57/BL6, Balblc) ORI, £AEMRAICES L (WERE) . WRB~

DEMEIEORS . PEGENS 3 A% ENI0HBICBIMEE 2T, BiK

KEOEHIC, WEEY NEHERINL, V2 /REFHRL 2. BEBRERADEY
SEDEAVE., PIE%ENS LEMIZC 1 MOBEET, BINGEEETWL (1~2 %
AR | HIEICHR Y, MEE 0 BRI ZBEAEL 2. BmgEd,. fMidaET
X5 106 M DPBSIC L S MilABEKRE AV, ¥ NI EHREOE AL, bug
DOPBSIER Z A Wiz,

BABL 72U NERET T AT O — gk (P3-X63-Ag8.653) &%, 3 :
1DFETEAL. RUITFL 27U a—-)ViETHIEME Z{T . HAT (BEHRF
BF TISTTFI FIPY) EEDAFIIILO-AEM (EAN
ClonaCell-HY Cloning Medium D; Stem Cell) T7~28HRIEEL . ¥EL T
EENATYR—TYOE—-—OO0=-—%, 1DI1IDZ2ISNRFEEKSTL —KIZEY D

L7z, L CEH—OO0_—HKDONT T R—Y D% FiF2%2. Cell
ELISA (#8) ITX D — KAV Y —=27%, HuH-7-hTROP-2#jia, PK-59%
a7
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WFACSBIF T2 RAIUY—Z DT EITD I ET. Ao REIZHIEL
TWBShTROP-2% >N E Z#8# T 2 H5hTROP-2 £ 7 o—F )L ik E2ELE
FTLHNA T R—< Z300fHEMBLL /=,

(SE Mt 6 )
[Cell ELISA # /2 —RAZ U—=2 /]

96 REEHETL— b (BD 77)Lba>) 2. CHO-K1 g (hTROP-2 k&>
FPO—J)V i ba— A T AWPBEME OB A) & CHO-K1-hTROP-2
Mk (X7, HuH-7 #ilg (WTROP2 MO bO—J)b i ba—<>HY 11>
ARBIEEFIL OB A) & HuH-7-hTROP-2 i) % 3X104 M/~ )L T3
HIZHBEL., 5% CO2 37CT1~Z2HRMKEELRE., THoFT—3 a3 THNEE
FERERAL. RWT. K PBS TUkE#E., 4%/STFINVLTIITE B-PBS T
54y BULEG 5 = & 1o & DM EEE L. ki PBS T ELISA 7L — k
E U7z, DA, #EICHEWV, ELISA %27 o7z, ERMNICEUTOEBDTH

Do

F7, 2% AFLIINY-PBSHFIRICED 70w F > 7 E2RIB T30 ~ 1T
D7, RIZONATYUR—TEELIEEZMA, FRT1IKBRKIES B/,
0.1% Tween20-PBSIEH#KT 3 EEH L /2. —RbiAkE LT, Ty F U FVBKR
T1000f5 7R L 7=, Horseradish peroxidase (HRP)tP%ESﬁmvvzlgG (GE~)L
ATTNAFTTATA)ZEMA., BIRT1FHEEKEI®2#%. 0.1% Tween20-
PBSIA# T 3 ek id L 7=, TMB(3,3’,5,5’-tetramethylbenzidine: SIGMA) 2t &
BRZEZRMUTRBABKRIGZITY., IMBEEZEZMA TR EEEIEE,
Microplate reader Model 550 (/N1 - v B)ZH T, WXNE (405nm) %
PiE Uiz, BHEIPO—IIZHLUT. BVRAEOBEZERLENA 7Y R—=
BEEEICHINTENAS TUY R—TE2U4NRNEES L — M RREEZ T,
FACSHTZ AW KA U —=2 0 (i) BT L7~

(A 7 )
[FACS fgth Z R W/ RA Y —= 2 ]
58
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EFE®D Cell ELISA 2 W/ —RAZ U= T THHETH oA T K—
RIZDWNT, FACS @iz W/ ZRA ) —Z2 2 &7 o7, M,
hTROP-2 ZFHEL CWiawke MHEMIdRTH S HuH-7 filazRMHEa> ho
—JbE LT, WTROP-2 £ 568 & B R Ml Tdb 5 HuH-7-hTROP-2 ML
KBRS E IR IC G L. RICFERIIZ hTROP-2 & > /%27 B & MK 22 i 1
RELTWaH b NKIREMBEHKE TH S PK-59 il (RCB1901; RIKEN cell
bank &£ DEEA) & O KISTE TG L 7=, |

MIE R T ABIZ K > TRELNSHMA L., MaBRER HIREE 2X
108cells/mL) ZFHBL 7=, Cell ELISA Z MWW= —RAZ U —= 7 THMERIE
ERUIENA T B—< & i S MRBETKR 100 L &%, 4°CT 20 5 B
X7z, PBS TR, PEEERYIA IgG BD 77 —3I 2% 2) (0.1ung)
ERIAT, 30 ) S, FACSCalibur (RZ7 F > F 4 w2V I)HITK DR
L7z,

BARHNIC, AR OMEEmICHER L TWA5hTROP-2% >INV H AR T 5
FThTROP-2 £/ 7 O—FIVHUREZEAET H/NA 7 1) R—< 2300 %8k 3 U
7z

(1) 8 )

(7151 T DRE]

fE®RL L 72 PihTROP-2 £/ 7 O — F )ik DT AV ¥ A 71d. MOUSE
MONOCLONAL ANTIBODY ISOTYPING TEST KIT (Serotecth)z W T,
F v MR OBHIEIZK - T - 7=,

(S Htpl 9 )
[TROP-2 Hitk D R /Kb B iAok 4]
FRAETHERLENA ) F—0r0—2%, 7O (7 Hu) 2,6,10,14-
TRIAFINRETH (FURES ) 2HE5INZBALBeX—RIY T A0
REERIC3 X 106 5 L. 2 EMEBOBKERI Lz, 512, ZOEAKNS,
HTIIVEEILER., 51 >GH T L (HiTrap protein G ; GENJV A 7 INA
59
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FTHALRA) . £RETO5T( AN S L (HiTrap protein A ; GENJL A
TINATHATLLR) ERHNWTT 74274 —KH-E2ITH5ZET. ENTTUR
— 7 O0—NEAT SHhTROP-2E / 7 00— FILFik & 1587~,

(EHup]1 0)
iR B EORAIE (Kd & O#IE) ]

{ER L 72 HithTROP-2€ / 7 01— FILHik O FiE E 1 (KdE)ld, ELISA %
AW/ TEH U7 (Djavadi-Ohaniance L. et al (1996), In Antibody
Engineering, Chapter 4, pp77-97. IRL Press, Oxford) .

HAEMIZIE, 96 XEE L —MaO— 2Nz, BRI EF > R
hTROP-2% > /N7 (0.1pgmL) ZHEMLU THEZBEMBEL A (iR, 1.
F1d4C, —HR) . RIZT. PBST3EEH L. 2% AFL I )Y (PBSIARKR)
ENATCTOyF U ETo%k (B, 1K) . PBST2 BkHE. FO6
FE®R CBERhTROP-2%4 > /N H ; 50, 25, 12.5, 6.25, 3.125 nM) & HihTROP-
2/ o—FIHiko& 7 o—> (0.5nM) & ZiEE LEELEETHWER
B —-biEEEARZ, LRRELISAY L — MZHEMLU TRES 82 (ER. 18R .
PBST3EIEH L%, T0OvF > 7l THERL/ZHRPERII< 7 A 1gG (B
B g/ml) (GEAVAT FNAFHA T R) SRS (EiR, 1B
) o RWT, 0.1%Tween20-PBSYAKR T 3 [m k¥ L 2% 12, TMB(3,3,5,5-
tetramethylbenzidine: SIGMA)REEERZHRML THRERISZT V. 1 MEE
WA TR %L S8 7~, Microplate reader Model 550 (N % + 5w R)%
FIULT, WYEEE & MlE L. |

SR (KA DR B ILLF O D & L7z,
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MIFMERICITEEFROERNIZLY,

k1 .
Ag (Antigen) + Ab (Antibody) < Ag-Ab (Antigen—Antibody complex) ~---- (1)
. k2
Kd = k2/k1 = Agf X Abf / Ag—Ab= Agf X Abf / x -+ (2)

()X T, Asf X EBEFIROBE., Abf [T INADRE. Ag-Ab (TRR-HiAiE
BEROBELZRL.Ag-Ab = x &BCE. BEEIRERE L.

Abf=Abt-x ------- (3)
@K%,
Kd= Agf X(Abt—x)/ x =-++--- (4)

(4)z:XDMIAIZ x / Kd X Abt ZH(TH L.

x / Abt = Agf X (1—x/Abt) X 1/Kd
x/Abt X 1/Agf = (1 —x/Abt)X1/Kd +------ (5)

BGIRITHLVT ., X=x/Abt, Y=x/Abt X Agf &<,
Y=(1-X)X1/Kd ------- (6)
(B)RXMS. Kd EEHHLT=,
EEOAET, 1ERL 725 hTROP-2 £/ 7 O0—F)L#ifk 300 7 01— > @ Kd
- fEZBIE L2 R, 1X101° METO Kd 2R 70— 243133 70—,

1X1011 (M)BLF® Kd 2R 7 0—22% 59 70—, 1X1012 (M)ELF O
61
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KAEERTIO—2R2 70— 2 THo i,

n vivoCHEEREHEEEZR LA, FThTROP-2E / 70— FILHiED S5 5,
K5-70 (¥ A1gG2a), T6-16 (¥ AIgG2a). K5-107 (¥ AIgGl)., K5-116-
2-1 (¥ Z1gG2a), KUT5-86 (¥ AIgG)DKAEILX, ZHZNIEIZ, 6.8X
102 (M), 4.3x 1012 (M), 4.7X1012 (M). 2.69X 1011 (M), F(N8.49 X 10-
M) THo7 (M1, £1) .

=1

HhTROP-2F./40—F JLILIADKIIE

Clone No. K5-70 T6-16 K5-107  K5-116-2-1 T5-86
Kd( Xx1012M) 6.8 43 4.7 26.9 84.9
(sl 1 1]

[t hTROP-2 £ / 7 O—FJLHEA O b MBI ER & O Ot 1]

b REMIEE (b FEBMEEK 3, ba—v > H S T2 AIRAF R
(HSRRB). RIKEN cell bank (RIKEN), ATCC (American Type Culture
Collection), ECACC (European Collection of Cell Cultures), DSMZ (German
Collection of Microorganisms and Cell Cultures) XD AF L= 0Z2FEHL /7.
BRI, BLMICANZELZB0 TH D,

huH-1 (HSRRB), HUH-6 (HSRRB), HuH-7 (HSRRB), JHH-5 (HSRRB), JHH-
6 (HSRRB), JHH-7(HSRRB), HLE (HSRRB), HLF (HSRRB), HepG2
(HSRRB), Alexander (HSRRB), KP-1N (HSRRB), KP-1NL (HSRRB), KP-2
(HSRRB), KP-3 (HSRRB), KP-3L (HSRRB), PK-1 (RIKEN), PANC-1 (RIKEN),
MIA PaCa-2 (HSRRB), PK-59 (RIKEN), PK-45H (RIKEN), PK-45P (RIKEN),
BxPC-3 (ATCC), SUIT-2 (HSRRB), TCC-PAN2 (HSRRB), SW480 (ATCC),
DLD-1 (HSRRB), LoVo (HSRRB), COLO-320 (RIKEN), CACO-2 (RIKEN),
CW-2 (RIKEN), HCT 116 (ATCC), HCC-56 (HSRRB), MCF-7 (HSRRB),
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JIMT-1 (DSMZ), HCC1143 (ATCC), A549 (HSRRB), DU145 (RIKEN), PC-3
(HSRRB)

BT R 7Y I Ko THEEMD SN0, MSRER GHIREE 2
X 10¢cells/mL) ZFH L 7=, M@ EEK 100 L iZHi hTROP-2 £/ 7 O0—F )b
pikEmMA (0.1ng) . 4CT20 MRS, PBS Tiki#ik. PE IREHI~
w2 IgGh BD 77— 45 2) (0.1pug) ERIE@AT. 30 PS8,
FACSCalibur (N7 b > T 4 v F 2V T K DEF L 7=,

YESLL /=1 hTROP-2 Hifkiz, W N HATEMIZ hTROP-2 #FH L Tlazen
b FHEMRE HuH-7 1386189, —4 hTROP-2 B FERHS B L E
MMk TH S HuH-7-hTROP-2 HMilgICi3&ERUAE (K2) o RIT, fFRIL
=¥ hTROP-2 &/ 7 O—F)LHnfAo b MEMutk (NEBICHRmICRE L
TW% hTROP-2 # 2 /NVH) ORI E FACS BATIZX DBRE U 7R,
ESLL 7= 300 B O H hTROP-2 £ / 70— F)IUHARIX, 2T, © b EREE
¥ (PK-59, BxPC-3) D& ERL. FFiZ. in vivo THIEREHEERE M 2R
L7=. K5-70, T6-16, K5-107, K5-116-2-1, T5-86 Hifkid. PE £~ 2 IgG
BD 77— T z)DAERBEITLEEEELEKL T, PK-59 #fildaTix. E
A Yess EE T K5-70 (44 %), T6-16 (59 ). K5-107 (89 f&). K5-116-2-1 (122
%), T5-86 (15 1%) (K 3) . BxPC-3 #ifaTiE. K5-70 (45 ). T6-16 (25 £5).
K5-107 (90 f&%). K5-116-2-1 (121 f%). T5-86 (10 %) &. WITNDOHLIEH E W
waaeRLE (K4) .

PK-59 & BxPC-30I/A D b MEMEA TIZ. BEREMEK1I2EEDO S5, KP-2,
KP-3L, PK-1, PK-45H, SUIT-2. TCC-PAN2iz#%& L. KP-1N, KP-1NL, KP-
3, PANC-1, MIA-PaCa2iZidfl& Lz > (K5) . & b XKIBEME T,
CACO-2, SW480, DLD-1, HCT 116iZ#& L. COLO-320, CW-21Zi3#& L7z
Mol (K6) . =oft. JIMT-1, HCC1143 (9 H & MBI
PC-3, DU145 (WINdbE MALIEMEEF) EEEGL. £< Db MEMaKRD
MM ERBENICAERICFEIE L TWBhTROP-2Y DX E 88 L (KM6) .
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(SRHEp) 1 2]

(¥ 2 TROP-2 # > /X274, bt h TROP-1/EpCAM % > /N7 & & DR ER G
]

ERLL 72H1 hTROP-2 &/ O—FILHRO KR 25~ 2 HH T, hTROP-
2 7 2NDEET X BRBSIT 80% DHEMZRT YT X TROP-2 ¥ >NV E,
hTROP-2 # > XUV BEE T X ) BEEESFIT 50% OMEH %259 & b TROP-
1/EpCAM & D b %E FACS i Tiro 7=,

BAKBJIZIE, ¥ 7 A2 TROP-2 E{nT (GenBank accession No. NM_020047.
Y08830) Daf cDNA ZFOFHHENTF— (7 X TROP-2-pcDNAS3.1(+).
RIEKYE - HFRIRAEYFENRREXO4E) . BLUXE M TROP-1/EpCAM &
=zF (GenBank accession No. NM_002354) D& cDNA 25 DRy ¥ —

(pcDNA3.1-hEpCAM-mycdHis) % . % 1 ¥ #1 Lipofectamine2000 i 3

(Invitrogen) ZAWNWT., —iHIZ CHO-K1 #ilBiTEEFEAZ 7Y, 24~48
RFRIRICHIAE 2 B U 72 U TRER ML S RO L CHIBBR SR 2 aR% L. 1E5
U725 hTROP-2 £/ 7 0—F )L Fitk (0.1ng) . PE Ei#Hi~ 7 A IgG & ER
& 7/-1%. FACSCalibur 12 X D f@#t L7z,

¥ Z TROP-2 EiZT % — ﬁf’%ﬁéﬁt(ﬂOKl%@t£MT\%ﬁﬁ
MELTHWETY DX TROP-2 E3GEEZART T2-102 fik (¥R IgG1)
IS ERL. —4. K5-70, T6-16, K5-107, K5-116-2-1, T5-86 Hitkid~
DA TROP-2 EDOREMWII RS ok (K7) .

[@#%iZ. & b EpCAM/TROP-1 #&=T% —i@1icF B = &/ CHO-K1 gz
BT, BHEMEBELTHWESIE kN EpCAM £/ 27 0—F)LEitk (BD 7 7 —
TV Y) FHRLWEEERL. K. K5-70, T6-16, K5-107, K5-116-2-1, T5-

6 ikt b EpCAM/TROP-1 & O ER SRS Iahvo/= (98) o

PLEOKFIX. ERL ZHhTROP-2E% / 7 O —FILEUK. #1Cin vivoTHE
%Yﬂ'&é%bm{s-m T6-16, K5-107, K5-116-2-1, T5-86§ifkiZ. hTROP-2iZ
BEMNICES TS I ENRIN.

(s 1 3)
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(3% e 438 3 RHL 259 1k D I E ]

#i hTROP-2 £/ 7 O0—F )LHifk D hTROP-2 OAEFHEZ TR B HiED 1 D
E LT, WIEARYIZ h'TROP-2 ZHiIIB R ICHB L T\ 2 b MEMAL O e sEsmic
NI DEEE, ThIHNT—T2 (B¥ETHE) 2HOWEMBEOBIEIZIED
WTCEMIE U7z, BAREYIZIE. PK-59 #ilgZ 0.5% D ZHR1EMMIE (BioWest #:
&) 23T RPMI1640 Bl 2X10° fifa/mL OMBE &/2 2 X5 ICHilgE
WAL, 96 "EETL — M2 1000l §OBEL~. KWT., I X
IgG (&3> Fo—Jb). ¥ hTROP-2 £/ 7 O—F )L HiK(R&KEE 0.1, 1u
g/mL) ZFEML. 37C. 5% COz 1 >FaR—p—T 72 BRIRE®E L 7=, st
B LT, MlOF hTROP-2 £/ 70— FJLHi#k(» 0 —> YYO01, Santa
Cruz)ZfFH L7z, #MilAIZT S H T -T2 (B{EFETLE) 2L, 5% CO:
1 2FaR—F—T 1~2 KRB E 872, KEEO 96 KT L—hE, ZOX
E¥A1 707 —bJ—F—ZHWTHKE 490nm (HBRKE : 655nm) O
ErRlELz, &8 3 7o) TERL. Student’s t F (Student’s t-test) T
BFEEMREZITVY, P<0.05 ZHEHICEEEHEL 7=,

CNETICHMTERLZZHhTROP-2E /) 7u—F )L HifAD> 5. #1607 O
—2ZDWT, EREDHIETPK-59#iIa D HIIETHIC G- 2 58 REPFANRIZE T 5,
in vivoClEREMEEMEERL . T6-16, T5-86, K5-70, K5-1071%. <7 &
IgG fgra > bo—)L)E s L T, 20%~40% Dl fiE HE5E P 22185 M0V HESE & 1,
ZNSHhTROP-24UKIE. & MEMASRE IZHB T 2hTROP-25 > /X 7 BT,
& L. hTROP-2% > /X7 B OMEE £ HA L. BN O 85 & W& 5151 2 4
T ENHEENE ST (K9) .

(FEREH 1 4]
(X759 F7 vtA]

Pi hTROP-2 £/ 7 00— F IR D bt MEHMIBROBEREE X 7S v F 7 v tA
Tl U7z, PK-59 fliinZE 10% D7 MR I 2= &8 RPMI1640 E5HiIC 3X
105 cell/mL OHMIRBEL DX D ICHBBREKRZHFEZL. 96 "EETL—
IZ 100 L $OBMLz. MR 7))V MCELZEME T, Fv 70k
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THEICHRZTIK KDL THEESE LMo —f %@L /2. ¥ hTROP-2 £
Ja—FLFik, BXOBREI bOo—jLE LTI U A IgG 2 BRIEBEN 0.1,
BEW 1ugmL E7a2 X DITHEMITHEML, 24 BREEEEZT V., FURRMAT
(Day 0)& 24 Bs[EiE R (Day 1) OREEL-EBOFTEZKREZ L. MAQHEESg
ZREL . /2, FEEBRROHEFEZ Scion Image V7 Ry 7 TERLL =
BRES U )L TEML,. Student’s t-test THEEREZIT . P < 0.05 Z#at
MIZEBEHE L.

A2 5y FRBICEME T 2 M OEBEEITN 3 2hTROP- 25 DR 2 5~
7. HUBASEGERHET v 1 EFRICERNO B o Pk 2 L7z, AR E L
T. DayOHifkiimmEs) B X U Dayl 4RI BH)) OB ZRE L. BEIFEHE(u
mPBEN, XY Ty FEBOEMHEEBGHEN L, %R K1 0iTRT LS,
ML OFEENEEICH O NBEWRR s N/, KEBRICEM L /2T6-1638 L TK5-70
ashro—J)lblHEEL., EE5bFERMEHEENR LN, BREARBRICBW
THREIOMERDHER TE, FITT6-161C DN TIEP < 0.01 (by Student’s t-
test)y TH V. in vivoDid 8k & OHEBEMENEED 517z,

(1 5)
A~ ¥ A TOH hTROP-2 €/ 27 01— F )L Hidk O 3 4) 28]
| prevention & 7))
hTROP-2% S 2 @Mtk (PK-59, BxPC-3) & hVU 7 QLB THIH3
L. PBST1X108 cells/mLOMilBEKEZRAKL . KELIZTTEEDOT M) T IV
(BD7 7y —3245>) HRALAE. 65EBOIEDOX— K<™ 2 (Balb/c, nu/nu
) DEBEDOETIZ26 GO YU > ZEHAWNTI00uL (5X108 cell) EH L=,
BAREEUYH@Oay HDIZ. RTUXZEZHS L. hiko® S (1, 5, £/1310
mg/kg RE., BEIEANKRSES) ZREEL 7. DIRIZ, SHIZIBIORBB TRHEKDO KRS
i1 oz, PiBEBEMHER. BEEASEE RO EEARICKX DML /2. BEAE
DOt UTOSHEXZH W,

B A (mm3) = JE&E)2 X (EfF) X =n/6
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treatment &5 )
- hTROP-2Z2 F B 9 2 FEMIaEE (PK-59, BxPC-3) # b U 7/ JUEE THIAN
L. PBST1X108 cells/mLOMBEEIKZAKL, KEICTHEEOT NY T
(BD77—32%52) EiRG LA, 6lisDlfo X — K<™ 2 (Balb/e, nu/nu
) PEMIED K FIZ26 GO U > U EMBTI00.L (5X 100 cells) M L7z,
LA 55~6H %, BEAREAB0~150 mm3 (FEETH 100 mm3)iZ ik
BLAESTDRAZHSL., O L/2%H%Z1HHE (Day 1) &L T, k5260
U7z, PUKESHIC1IEIO MR THEENE S 217572 (10 mg/kg A5H) . PilE
BEHEZ. BEABEZEIM TSI ECE->THMLAEZ. AEEREIL.
Student’s t-test TiT\Y, P<0.05% et MIcHEEHEL /=

(EHiF] 1 6]

(& MR xenograft EFILICHBIT S H hTROP-2 &/ 7 O—F IIWHiEKD in
vivo \Z BT B HilEEE M O BEd]

hTROP-2 ZERE L 2B EE A AT, xenograft treatment EFI)LIZH N
T. hTROP-2 ZHRIHT HEEMRZRROITFEFE ST DN, BBEOREEHE
FTOENERT I EDNMATH S,

ARFEHIZBWTHZITER L 725 hTROP-2 £/ 7 00— F)LHRG 160 7 D
— )&, REMIREE PK-59 #Ild? xenograft treatment E 5 )L T L 7=,
PK-59 #iflgid. HEREHMRE~—7—TH2% EpCAM ZFEB L (€ 11A)
(Chenwei Li, et al. Cancer Res 2007; 67: (3). 1030-1037), EHImtEIzRIH 2
ABC + 5 > Z B — % —Tdh 2 P-glycoprotein/MDR1 ( 11B)
ABCG2/CDw338 (I 110) ZMIBEB ICRB L T35 (Chen,CJ. et al. Cell 47
(3), 381-389 (1986), Allikmets,R., et al. Hum. Mol. Genet. 5 (10), 1649-1655
(1996). F7-. EEEHMEORKETH 2 CD24 & CD44 gk o #l il i 5y

(8.93%) (K 11D)Z&H. BHEOEWE MERBEMEHK TH 2 BN
%(Chenwei L, et al. Cancer Res 2007; 67: (3). 1030-1037. Jane E. Visvader
and Geoffrey J. Lindeman.Nat Rev Cancer. Vol.8(10):755-68, 2008).
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FHIEZRLZKH 160 yo—2055, Km0 n—id PK-59 #ihd
xenograft treatment EF )N TIIFENEZ RS Ao/, TORTHHEAEE
REMEEEEZRITUTOZO—>, Thabb 00— K570, T6-16, K5-107,
T5-86 KN K5-116-2-1 3G 5N /z.

r—> K570 (¥ R 1gG2a) 5T, BEEREEENHEIHICHEEIZ
HEXN, HE5EB% 21 HE@ay 2D)IZBNWT, 3> ho—)L# (N=14) O
MR RREAS 1200.8+377.3 mm3 128 L, 20— K5-70 58 Tld 748.7+
175.0 mm3 (P < 0.01 by Student’s t-test) TdH o7z (K 12A) . FiikiZ 554
B TOMEEIE 1.0 & Les =0, 21 OH@Day 21)ic 513 2 BEAFIL.
a2 hO—IVEEN 125 THDHDIZHL., 20— Kb5-70 55 TIZ 7.8 ThHo
7= (K 12A) . iU BEEES., 32 FO—JVEEM 0.73+0.26 g ThHho 7=
DIz, 70— Ks-70 #E5#7T130.43+0.14 g (P < 0.01 by Student’s t-
test) THO. 60X DREZ-RLZ (K12B) .

BRI, 70— Kb-107(X¥ 7 A 1gGl) H#E5H(N=8), 7 01— T6-16 (¥
A IgG2a) #EHN=8), yO— > T5-86(%¥ 7 X IgGl) Ry 00— K5-116-2-
1 (¥ A 1gG2a) HEGHN=8)TbH, EEREFHENFIBICARICHEFES N/,
7 —> K5-107 #5458 (N=8) dNicr 0— > T6-16 & 58 (N=8) Tid, #
HEEAE 17 BHDay 1MCB VT, a2 hO—)LE (N=8) o g kRt
1039.3 £271.6 mm?® IZx L. TN LN 698.2+£175.9 mm3 (P < 0.05 by
Student’s t-test) . 707.2+254.5 mm3 (P < 0.05 by Student’s t-test) T®H o
7z. EIERIZ, 00— Kb5-116-2-1 #5538 (N=8) Tid. & 584K 16 0 H
(Day 16)I2HBNT, a2 hO—JLEE (N=8) DEEEF 797.0+172.9 mm? 2
% L. 508.5+225.2 mm3 (P < 0.05 by Student’s t-test) T&H o7 (X 13) .

~F. 20— T5-86 DWW TIZ. #5BHB%E 15 H HDay 15)&:?30%, 0
> ho—)L#t (N=8) OEAMES 1033.2+319.4 mm3 [T L. ra—> Ts-
86 5 H (N=8) TiX 744.11t289.1 mm3 TH 0. HERBOLE TCIIAEE
o ahodb0O0, FMAXBTABEEEOLETIX., a2 bOa— VBN
0.62+0.14 g ThozDiZ L, 7O—> T5-86 HE5HTIL0.44+0.13 g (P <
0.05 by Student’s t-test) TH DA EBRAEN RSN,
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K/, TeE2IT, &7 00— AR5 HOERRKACR TS O so—)b
BHEOWLRTCO) %2, BEABBIVEEEREOETNETNIZIDNWTRLEZ, £2
IORLUZZEBD, 70— FfEEGRIIBNT, TNEh T/IC=62~72%DHE
IRBHENE 5,

&2
B N(E K %) BEBATE T/C (%) EEEE T/C (%)
Hk ek
K5-70 14 62.3 58.8
K5-107 8 67.2° 65.0"
* *
T6-16 8 68.0 64.7
T5-86 8 72.0 705"
* *
K5-116-2-1 8 63.8 60.5

*P < 0.05, ** P <0.01(by Student's t-test)

¥/, 70— K5-70, 7 0—> T6-16. 7 O— > K5-116-2-1 IZDWT. *
NTNRIE Mok PK-59 #li il @ xenograft prevention T FI)IVTOPIIBEEIEE &
Mitl7z. TNENDOI/O— 2B NWT, HiFEGHETOREKT (N=8) EE
EAHES N, 70— K5-70 %58 (10 mg/kg KH) Tid, B5HHAEK1
8 HHDay 18)I2BWT, > hno—)L#f (N=8) DEEAEIEL 880.84206.4
mm3Zx L. 62.4+80.4 mm3 (P < 0.01 by Student’s t-test) & 92.9% DJ#EE
REHEEERZRL. 70— T6-16 %58 (10 mg/kg KE) Tid. ¥ 5L
#% 28 HH@Day 28)icBW T, a> rO—JL# (N=8) OEEAFEA 992.3+
250.8 mm3 IZx L. 152.14+122.3 mm?3 (P < 0.01 by Student’s t-test) &
84.6%DIEEIREHEEE:. 70— K5-116-2-1 # 58 (10 mg/kg {KE) T
. yo—>2 K5-116-2-1 #58 (10 mg/kg KHEH) TiX., ¥5EA% 20 HH
Day20)i2BWNWT. 3> +,O—JLE (N=8) OEEAEED 1159.44+-413.3 mm3
W2 L. 207.7£319.2 mm3 (P < 0.01 by Student’s t-test) & 82.1% D il Kk,
EHEEEZRLZ (K14, £3) . £k, IXRTOERIZBWT, R Z
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BEUT. O3> hO—)LEEEH hTROP-2 Hilk i 5HORIC. THHKEOEIICH
BAERRN S,

TRESC. &0 HARSHD, EREKDICSIT2> FO—LRtE
DILBETIC) %, FEBARBL VBB RERTNZNICDWTHRLE. £3I0RL
EBD., B O—HERESHICIBNT, AEABERERENSR SN, Bz
70— K5-70 # 58 TiX., T/IC=10%LA FOBEELRIER I N,

&3
B N(BE A% FEBIATE T/C (%) EEEE T/ (%)
K5-70 8 717" 58"
T6-16 4 8 15.3" 105"
K5-116-2-1 8 232" 215

** P < 0.01 (by Student’s t-test)

NAIDOH TROP-2 Hilk AR47A6.4.2 CKEFRFFTE 7420041 B) 1. Haxzk
NEMBL R V72 20 mg/kg D58 C. xenograft prevention EF IV THEE
REBMENREZRLTWSAY, b MEREMREE PL4s Mk Tl 131F 100% 0
S REEHEL THWS OO0, KM BxPC-3 TIIHK 50%. i LIRS
#Migk PC-3 TIIH 40%, FIEMASEE TIH D MCF-7 TIIH 60%, K H5FEHH Bk
Colo205 TH) 40% DBBEREHENR TH oI &I LT, ABEFEHOH]
hTROP-2 Hikid. 4 05510 me/ke HIE)T. & 0 5L IS kR E )R
ZREBL .

(=M1 7) |
(b EERMIER BxPC-3 MIB10 xenograft 5L (prevention T35 L3 kK
treatment E5IL) 1Z31F 5 IR IE M OBRE] |
FEEOE MEEME PK-59 filE @ xenograft treatment 5 )L & V=18
A ERERIC. & l\ﬂ%ﬁ%ﬁﬂ@% BxPC-3 fil2 ® xenograft prevention E 5 )l KX
xenograft treatment ET I TOHBBIEEE., 70— K5-70 iIZDWTHREIL
10
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»O—> K570 #5BN=8)TE. T FO—JLE (N=8) &H#LT, s
RENHERICHESIN., 52 HH@Day 52 )icHWNWT, T hO—)LE (N=8)
DEBEAEFED 616.31£266.8 mm3 THo/zDiZd L, ra—> K570 58

(N=8) Tt 236.0£136.4 mm3 & 6L.7%DEEREHENRERL (P <
0.01 by Student’s t-test) (B4 15) .

PLED#EERID. HIhTROP-2F / 7 O—FJ)Liiikid, D 20U E0E
BOBMBMICH LT, n vivoTORBERBEREREEEERT I ENHS
mEMmot, |

(Zhes 1 8]
(5T h'TROP2 ¥ifk (70— > K5-70) @, hTROP2 FIH BBk (PK-59 #i
i) xenograft prevention TFIVICHIT 5 H EBEKEW 2 HMEEEM]
FhTROP-25ik Oin vivole 33135 B e BTG 2. & 0 FEMICRTAT S
B TH&KGFETHBRET 7. HIGIIRLAZERD, PKHIFIEOEE DK E
IIK5- 700D R 5 IC X > THEKGEFIZHE S . k#5421 H BDay 21)
WZBWT, 3> ba—)b#f (N=8OMFEMAIRA937.84295.3 mm3TH > 7ZDIZ
U, Kb-705i4F (1 mgkg AHEH) 58 (N=8) %'493.56+305.1 mm3&50%
OHEFHRZRL. K5-705itk (bmg/kg #AHE) 58 (N= 8) 4124.7+£89.0
mm3&90% DHEMREZRL. NHIDOHFTROP-254AAR47A6.4.2 CKEFFE
7420041%) &L T, 200?01 OHGETIFIEFRFEDIn vivoll BT 2 EE
REBEHIREZRL, 47701 OEGETIE., KDEWIO%DHEEZNRERT Z
EMBHSNZR o7,

(ZEMEpI1 9]
(TE =77 vtA1]
EE /XTI AF AT TROP-2 ¥ 2 )N B DESR
ER/STAF AT TROP-2 EizFIiX PCR IKZHWTHERLAZ., Bk
TROP-2 {5 THl%45 & 'Y 7 A TROP-2 5 TSI (Genbank accession No.
71
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NM_ 020047) # & EIZLAFIZ/RT PCR 751 ¥ — &85t L 7=,

b h/¥D X TROP-2-C 751 <—
Y606 (747 — RfA) :5-cctgagectacgetgegacgaagtggtgeg-3° (WHIFZS 1 0)
Y607 (UJN—ZAM) : 5-cgcaccacttegtegeagegtaggcteagg-3 (FiFEZE 1 1)

E /TR TROP-2-A 75 1<—
Y612 (7 =+ 7 — EK{Al) : 5-gactgetccacgetgactteccaagtgeetg-3° (FLFIHS 1 2)
Y613 (U /)N— ) : 5-caggcacttggaagtcagegtggageagte-3® (E2FIFE R 1 3)

t b/ A TROP-2-B 751 <—
Y614 (7 % 7— Kfl]) : 5-ctcgtggacaacgatggectectacgaceeg-3° (ECFIFR = 1 4)

Y615 (U N— ) : 5-cgggtegtagaggecategttgteccacgag-3° (HHIHFH 1 5)

YA/t k TROP-2-D 7 F1<—

Y608 (7 #7— Kfl) :5-ccaaagcctgegetgegatgagetggtgege-3° (EHIHE S 1 6)

Y609 (MJ/N— ZfH) : 5-gcgeaccagetcategecagegeaggetttgg-3' (EEHIHF S 1 7)

YU A/t k TROP-2-E 751 <—
Y616 (77— KfA]) : 5-agcttcctatcegeggtgeactacgageag-3° (ELHIHFF 1 8)
Y617 (U )N—Af]) : 5-ctgctegtagtgcaccgeggataggaaget-3° (BE#IEH 1 9)

YA/t kTROP-2.F 751 <—
Y618 (7 %7 — Kfll) : 5-gacattaaaggcgagtctctattecaggge-3° (EHNEHFH 2 0)
Y619 (U N— ) : 5-gccctggaatagagactegectttaatgte-3° (ElFIHFEF 2 1)

<7 A TROP-2 751 <% —

7 #7— Bl : 5-ctactccaccccaccetggeg-3’ (BRHIFRF 2 2)

J)N—Z i : B-ctcgagcaagctaggttegettete-3® (BEHIFE = 2 3)
12
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<M Z TROP-2 UN— AT T4 =123 A Ry TaA R ERE, Xbol Tk
IR EE R CESIEMM MU, ERLZE R/ T ZXF A5 TROP-2 # /N
DB OB ZEZR 17 1IZ7RTF,

hmTROP-2-A F A 5 & > /N7 &iZ. hTROP-2 ¥ > /)SZ7E®D N Kign S 69 &
BHETORIXRTFRETTZX TROP-2 ¥ > /XN7ED 64 ZLHMNS C KigET
DRURTFRNERDEFATY /NI ETHS, hmTROP2-B F X 7% /%
27813, hTROP-2 # > /XJED N Ruiinsd 101 FEEHETORIXRTFRET
WA TROP-2 # > /NZ7ED 96 FHEFAMNS C KETORUNRTFRNSEKDF
A58 2RI ETHD. hmTROP2-C % A 5% /37 iz, hTROP-2 & > /5%
B N KEho 145 BHETORIRFF K& Z TROP-2 ¥ 2 /7 ED
140 HZHMNS C KHETORURTFRDNE/DFT AT YNNI EATH S,
mhTROP-2-D F A5 & > /SZ7HEid. YA TROP-2 ¥ >/N7ED N KEH S
139 ZFEEETORYRTFRE hTROP-2 ¥ /N ED 146 ZHHM S C Kiufix
TORYRTFRNSKDFATY NI ETHSD. mhTROP-2.E FA 5% >
JNZEE. A TROP-2 # > AV E®D N kiin 5 187 BHETOHR ) XTF
K& hTROP-2 # X7 ED 194 HFHMS C KMETORYRTF RN SKD
FRSY NI ETH D, mhTROP-2-F F X 54 > /X7 Eix, <=7 A TROP-2
& IS ED N KNS 227 BHETORY XTFF R E hTROP-2 ¥ /80 &
D284 BEHS CRMETORIRTFREDSRDIFRATY L/NIATH 5.

FRFASHNNIEEERTILEDDOREBEANT Y —F. BERMIZIEIELTOR

ETHELZ. hmTROP-2-A FASELRTZHFET 5729 hTROP-2 EinT%&

BARNZLU T, hTROP-2 7 47— R 754 < —KUE F./ <X TROP-2-A 7
T4 <—Y613 ZHIWT PCR 217>/, FHIT<Y T X TROP-2 EinF&HMIZ
LT, BRI X TROP-2-A 714 <7—Y612 RTAT 7 X TROP-2 U/)N—2A
514 <—2HNWTPCR Zf7>72. PCRIZKXDHEIEL 7= DNAMHIITY 7Y
N7 T RFIERVWTER. HEN ROWMBIZEZDEUR L, RICHE L 2
FERED DNA Wi Z2ES L THMEL., hTROP-2 74 U—RAT S A1 v —KN
<A TROP-2 YN—AM S5 < —&MAWT PCR #17>7z. PCR EMIT
13
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AO—ZATINVEIXEICKIOERL., HHO DNA W 2B LA, i LA
DNA Wrfid pCR (CB&E#EE) -Blunt X ¥ — (Invitrogen) 2/ oO—=—%L

(pCRB-hmTROP-2-A) . BEFEREANZHREL 2. BIMHRAREN Y ¥ —i1.
pcDNAS3.1-hTROP-2-mydHis 7 5 Eco RI/Xho I i4{t12 & U hTROP-2 &5 T %
B Z. pCRB-hmTROP-2-A 5L 7~ hmTROP-2-A F XA SHEETZE2ED
Eco RU/Xho 1 Wiy 4 A9 %5 Z & TIER L /2 (pcDNA3.1-hmTROP-2-A-
myc/His) . % Oftt hmTROP-2-B (E k TROP-2 73 7 — REISS5A4<—, k&
/<o X TROP-2.B 751 <—Y615. £ h/<¥™7Z TROP-2-B 751 < —
Y614 AT X TROP-2 UN—ZAMT I < —%H) . hmTROP-2-C (k&

. FTROP-2 74 T7—RHl7S514<—, B,/ <UZ TROP-2.C 751 <—Y607

kUt b /<27 A TROP-2-C 7Z-<—Y606, <™ X TROP-2 U /)N— 2[5
A~Y—%Z{A) . mhTROP-2-D (Y7 X TROP-2 747 —R@TSA~v—, <
A/t TROP-2-D 754 7—Y609 KUY Xk TROP-2-D 751 <
—Y608. & b TROP-2 UN—Z{T 51 < —%H) . mhTROP-2-E (%X
TROP-2 74U — 7514 < —, YT Xk TROP-2-E 751 <%—Y6817 &
UIY Xt~ TROP-2-E 751 <—Y616. & k TROP-2 UN—ZM TS5~
—Z#MH) . mhTROP-2.F (¥ VA TROP-2 73U —RKfFS51<v—, TR
/& k TROP-2-F 7514 <—Y619 KUY U X, t + TROP-2-F 751 < —
Y618, &t b TROP-2 UN—RIT 514 —2H) IZDOWTHREDHETE
ASELTFZEZERL, BRANI ¥ —Z BB L /-2 (pcDNA3.1-hmTROP-2-B-
mydHis .  pcDNAS3.1-hmTROP-2-C-mydHis . pcDNA3.1-mhTROP-2-D-
mycHis . pcDNAS.1-mhTROP-2-E-myc/His . pcDNAS3.1-mhTROP-2-F-

mydHis) .

hTROP-2. b+ /<™ ZXF A5 TROP-2.C. KT Z/t hF AT TROP-2-
D & >N B E R KT 5B T 2 HEK293 bk Ok 57
HEK293 #f i ¥k I £ & & B X 7 ¥ — pcDNA3.1-hTROP-2- myd/His
pcDNA3.1-hmTROP-2-C-myc/His }7X pcDNA3.1-mhTROP-2-D-mycd/His % %
NZTNBEFEALLZ. ViEPHE G418 (Calbiochem) 12L& 2R &7y,
4
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hTROP-2 ¥ > /X277 &. hmTROP-2-C F A 5% > /N7 &L mhTROP-2-D &+
ATH NI BEEEEMICHEBT 5 HEK293 filakk 2 Br U7z,

PRI M ia kR PK-59 2 Al U 7~ xenograft treatment EF)NIZHBWT, Hih%
A~ U751 h'TROP-2 €/ 7 00— F)LFifk K5-70, T5-86. K5-107, T6-4. T6-16
BRW K5-116-2-1 iIZDWTHEBGHEBORIEET>72. £7 hmTROP-2-C,
mhTROP-2-D., ZHNZNDFASH > /N B EEHIICHET 2 HEK293 Ml
ERWT. E#ERLU7ZP hTROP-2 &/ 7 o—F)LFilk D REE %2 FACS #
FricKOBE LA (KM 18) , ZO#E, K5-70, K5-107, T5-86 BL U Ks5-
116-2-1 ifkid hmTROP-2-C & i L7278 mhTROP-2-D EE KIS L 7n-o7z,
—%. T6-4 BL T6-16 Hifkid mhTROP-2-D &K L 724 hmTROP-2-C &
BRE LM, CHEDC MG K5-70. K5-107, T5-84 X1k K5-116-

- 2-1 KO B MEEIX hTROP-2 @ N K s 145 HFHDO Y I /B E TOMESE,

T6-4 BL N T6-16 PFikDOiESHEEEIZ hTROP-2 D 146 ZEHOTY I VA S C %
Y £ TCOMEBIIBEE N (K18) . ’
THIICHMICHEEEB OB ZT S5 7%, hmTROP-2-A. hmTROP-2-B.

mhTROP-2-EX TU'mhTROP-2-FF A 5% > /X7 BREFANRY ¥ — & /ERIL . %

#%ERTHPOTROP-2E / /7 O—FI)LFik L OREHEEMKRE L 7= (K19) . #Hz
CAERL J2 % A 55 273y B~ 7 & — £ HEK203#8 B T HAL . —iff
PTEICHB S B 2/ilg & AW TFACSHIT 217 o 7z, K5-70. K5-107. T5-868B K&
U'K5-116-2-1Hi K iIZhmTROP-2-A & 13K i L 72 43 mhTROP-2-B & 1 i L 787
D7z, AN E / J 0—FIVPEKIZT X ThTROP-2& IR &R L 77,
DI EMSKS70. K5-107, T5-863 L UNK5-116-2-1 5k @ #5 & 8 18 1%
hTROP-2ON AN 5698 B DT I / B F CORBICHAET 5 2 &M S i &
o lz. £72T6-4B X UT6-16HHKIImhTROP-2-E, mhTROP-2-F: 12 [ its L
BinoleZ &S, hTROP-2D146FHMN 5193BH D7 X /B TOMEBZR
WD EMREINT,

(Sl 2 0)
[0 R AL Ak A ]
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<MEE - FHE>
REHERAICHEA L ZERBIEABR T LT3 TOED TH S,

t MEEMEET LT

Human, Normal organs in duplicates (Catalog No.: AB1, Super Bio Chibs)

Normal tissues more than single spots (Catalog No.: A103(VI), ISU ABXIS)
it LAk T LA

Human Lung cancer-metastasis-normal (Catalog No.: CCA3, Super Bio
Chips)

Human lung carcinoma tissue with margin tissue, 2 location cores (Catalog
No.: OD-CT-RsLug03-002, Shanghai Outdo Biotech)
PR T L1

Human Pancreas carcinoma tissue with mono-pathological type from 60
cases, 2 location cores (Catalog No.: OD-CT-DgPan03-001, Shanghai Outdo
Biotech)
IR EE S g e

Hepatocellular carcinoma, grade I~1III with normal tissue controls, 63
cases tissue arfays (Catalog No.: CS03-01-002U, Cybrdi)

Human liver carcinoma tissue with mono-pathoiogical type from 30 cases, 2
location cores (Catalog No.: OD-CT-DgLivOZ-OOZ, Shanghai Outdo Biotech)
PN T Y iR A e

Human, Colorectal cancer (Catalog No.: CD3, Super Bio Chips)

Human colon carcinoma with margin tissue, 2 location cores (Catalog No.:
OD-CT-DgCol03-002, Shanghai Outdo Biotech)
KBBHEED > NEEE, Frigfsy L1

Colorectal (colon and rectum) cancer with matched lymph node metastasis
tissue array, 44 cases/99 cores, trial slide (Catalog No.: CO991t, Biomax us)

Colorectal (colon énd rectum) cancer with matched lymph node metastasis
and normal adjacent tissue array, 43 cases/99 cores (Catalog No.: CO992,
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Biomax us)

Colon cancer tissues_liver metastasis (Catalog No.: A203(IV), ISU ABXIS)
LM LT

Human, Breast cancer-metastasis-normal (Catalog No.: CBA3, Super Bio
Chips)

Human breast carcinbma with margin tissue, 27 location cores (Catalog No.:
OD-CT-RpBre03-002, Shanghai Outdo Biotech)
HEMAE T L1

Human, Stomach cancer (Catalog No.: CQ1, Super Bio Chips)

Human gastric carcinoma with margin tissue, 2 location cores (Catalog No.:
OD-CT-DgStm03-002, Shanghai Outdo Biotech)
FESTER LY R A M

Human, Esophagus cancer (Catalog No.: CR1, Super Bio Chips)

Human esophagus carcinoma with mérgin tissue, 2 location cores (Catalog
No.: OD-CT-DgEs003-002, Shanghai Outdo Biotech)
PNEBAREAHAR Y L1 -
| Human, Ovary cancer (Catalog No.: CJl; Super Bio Chips
IRYALES Y ik I P

Human, Prostate cancer-normal (Catalog No.: CA3, Super Bio Chips)
BT L1

Bladder carcinoma / transitional cell carcinoma, grade I~III with normal

tissue arrays (Catalog No.: CC12-01-001U, Cybrdi)

ERAHAEY L 1 OBEERB LIOBKERIIBTOT —F T — FBRUEELLD
R—=LRX—=—TPN6 AF L7,

b MEFEMBB I OCRMBOMB Y L1574 U BT T 0 LR
#®. 37TCTHHMENT I ke 707y —BUHZIT, HFLhTROP-2 €/ 7
(i
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O—FIVHiRERANWERERGIZER L, DABB,3-PT7 I /R FU)&2H
B CRERIGE > ek, HIEREE LTAT h ) St kBB a o
7=

NS OEAFFTRD BAERRITIIROXSICL Tl o7z, NTT7 4 @3 n
IR ER/NT 7 0 DU %%, 37CT 5 RT3 (DAKO) 1I2k5
OF 7 —EUREEIT o>/, FURRELE. XF / —IVITKRBE 03%&755KD
WZIBER LK BK Z MA ZIEWRIZE D, BiIRT 20 HREILELARED I FF
Y —ELEHEER W, PBS TEIR 5 7Ok EZE 2 BT >7&%. 1.5%DIERH™
<iiE (DAKO) #&T PBS Wiz MW TEER 30 MO 70y F2 7 %471,
AR DI R BARE G 2 5 S <EBIEZE1T - 72 RIZ 1.5%DIEH U Il &
28 PBS IBRICE DFML 7281 hTROP-2 £/ 7 00— F )L ik clone K5-63-17
(FBE 10 g/ml) ZEET 1 KBRS E2Z%. PBS TER 5 rMokiss
3ETTVY, BT L% DIER TR IMIEZ & PBS IBEKRIZKL D 200 fFIZFHRL 7=
EFdF AL~ U A IgG Hifk (Vector) Z=EiR T 30 SIS 72, PBS 12
XH=EHRE 5 ROk EE 3 BIfT o721, Vectastain ABC Fvw b (Vector) D
REZFHFTMOIIEAL ABC a7 Ly V7 AZEED, ZN2EET 30 2K
JnEB7z, PBS T=ER 5 4O %E 3 Mlito72%. A MT77v 1 b FF
SE—VHES T INAT A DAB Bl (ZFLANAFHALIR) Lo
THEZITO . RBEHWALZER, B4 KT 5 kL. 1 v—A
RBEFDEER FAREE) IRk TKREREL., Z0% 7 IILa— IV TRHK.
FOLPTEMLTL>T 5220 — (AT« Sy NN EH) THALR,

<HEH>
bt hEE#HEIZS TS hTROP-2 DI3EIH

E MEFEMBEIZHBIT S5 hTROP-2 OFEBI/XY — 22D T, i hTROP-2 &/
7 O0—FI)IHR 70— K5-63-17 ZHWTHTLA., b FEEHAGEBSE T L
- (Catalog No.: AB1, Super Bio Chips) /N5 7 4 >, #HKALULEE Z1T o
2. ZONITERMMBEENRT L L H5REOME{LEFT Y, i hTROP-2 £
Jra—F bk 70— Kb5-63-17 THRERBEZIT-7Z (K 20) . ZOE.
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g, Rt B OREROBEE) . ML SR, BERE. RMETREAR S

N7z, FELALEOREAKRITHBBEANORBEERL TWEZA (K20A, B, C, D, F,
G. H) . —H#ilag i csREEAN RSNz (K 20. E, H) . —4. O HHE,
By DB K. aaEms. . Bl Wi ETERESINMo 72 (F 20. 1,
J) .

bt AR IC BT S hTROP-2 ORI

b NMEMARIZH T D hTROP-2 OFE (WTROP-2 OGMEE) 2D 72D,
Pi hTROP-2 &/ 7 o—3)LFifk 7 o—> K5-63-17 2T, &£ NOKERE
DB T L1 DRIEG 1T > o, FEHIBID 10%BL E A @S N2 HEL W 1
% hTROP-2 Bt E L7z, Z OREHREEE 4R LT,

x4
=i TROP2I5 14 % {TROPZF%TE% 1
/i I (%)
A= 32/80 40
piliFE 53/81 65.4
BEE i 69/90 76.7
B 25/90 27.8
KiEE 29/178 16.3
B 26/62 41.9
I i 2 7/92 7.61
Bt 42/59 71.2
HILREE , 35/38 92.1
L SRR 14/58 24.1

iz, RENZREHER 21 ZRLZ, hTROP-2 ORBEZRa L /28T
2. MIVIBE TR BBEERNE < (92.1%) . fif¥E (65.4%) . HEE
(76.7%) . FEMIE (71.2%) RETEWENEERTH 7. BOBEROEMN -
7= D RHEIRE T 7.61%Th o 7. FEHINE T S IEHMI & FEEZ. hTROP-2 (24
FABICHR < BIEL TW A HREHEMVE SN/ (K21 A~F, H, I) . £7=—&I3#M
FREICHHEBEL TWe (K21.A B, E, G .

BERBIE T hTROP-2 ORI 41.9% ThH o572, T D& ZFD hTROP-2 Bt
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REFWEO T L —F (LE) EOBRICDOWTRE L. TORR, L —
Rav&wn, bbb EabEERm TEBEEICRBEL TWe (R5)

*5
BElEE hTROP2BGHER R YE 26/62 (41.94%)
Grade - + Bt E
I 8 0 0%
I-I 5 0 0%
I 19 21 52.5%
o-m : 4 5 55.6% p<0.01
total 36 26

(EHap 2 1)
[K5-70 ik DH R HIZ L D, b EEEMEk PK-59 xenograft prevention £
T TOHEEZHF]

70— K5-710 (%7 A 1gG2a) @ in vivo iZ BT 5OUESEFEEIX. £ K
A IaAR PK-59 & F V) /= xenograft prevention E7JLIZHBWT. 10 mg/kg
KEOREGRET 1 BIEGLEEGIIBVWTHRSIN/Z. I MO—I)VE#E (T
Z 1gG 10mg/kg AHE, N=3) T, 2 TOEKIIBNTEBERIER I N,
fila®hate 28 HE (Day 28) IZBT 5B AMEIX 781.7£74.56 mm? TH o /=
DIZH L T, BEHE#EE Day 1)IZ 1 [\ K5-70 ik zE 45 L2 T (10
mg/kg KE, N=3) . Day 28 I B 2 EEAIEIL 144.4+176.9 mm3 (P < 0.05
by Student’s t-test) & 81.5%DHE R EMEEEZ R L (K224) . EEES
IZB T, Day 2812BW T2 hOO—)LEEA 0.59+0.06 g ThHho=Dizx L,
70— K5-70 HiE# 58 13 0.07£0.10 g (P < 0.01 by by Student’s t-test))
& 88%DHEFEMEE R LA (K 22B) . EEARK. BEEEOWLWTNIZBVLT
H. K5-70 bR 58 TiX 3 B4k 2 EETIX, 118D 10 mgkg KEOK G T,
SERITEERENSHES N (K 22C) .

(FEHEFl 2 2]
(& b KIBEMIEk SW480 #ifd xenograft treatment EFINIZHBITAH E
80
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hTROP-2 & / 27 11 —F )L Hitk D FilE 5 & 1]

1 hTROP-2 £/ 7/ Oo—FI)Lhifk (U o—> Kb5-70, K5-116-2-1 BEL N T6-
16) DOHIEEEEZ. & M RBEMIgEE SW480 % iV 7z xenograft treatment
EFIN TR L7, 5x106 cells 00 SW480 MilLZ 6 EEMED NOD-scid <™ &
DEMBER T (Day 1) L. FEOEEAFED 100 mm3 1ZEL 2B T
ﬁ’%h\bié’»ﬁm (Day 7 Xi% Day‘10) , Day 7 Xid Day 10 05 3 HIZ 1 [H O &L
MR T, FUROBIENRS ZBEL =, 7 O— > K5-70 Fifk o il 5iE kb
&, ro—> K5-116-2-1 Hih B L N7 00— > T6-16 Hitk DHiEETE MM,
FNZTNMSE LR BT L7z, K5-70 FiA OHIBEEEEEMRRICBNT
3. BN S 44 HEH (Day 44) 282> bo—)LV#E (92 IgG

(10 mg/kg IKH) , N=8) DHEAFEN 365.4+214.6 mm3 THH>/=DITHL T,
K5-70 A (10 mgkg HKE)E G5 TIE. 2744294 mm3 (P < 0.01 by
Student’s t-test) &3&F U < B JERNHE S N7/2 (HEFFR 9256 %) (K 23A) .
ESESICHWVWTIE,. 22 hO—JL#ED 0.11+£0.07 g THH7=DICHL T,

'K5-70 Hith 258 T3 0.005+0.007 (g) (P < 0.01 by Student’s t-test) & 95.5 %

DHEFRTH -7/ (K 23B) . FiT. K5-70 Fitk& 58 Tid 8 BEAH 2 FEKET
1. ERITHEEERNAEE S NUEE ORERN KRN 72,

BIZAT o 72 K5-116-2-1 hitkB X X T6-16 Pk D FilEgiE L mABRICB W T
i3, Day 42 iZHBJ 23> b O— )L HOEEMAIEL 713.8£354.56 mm3 (N=8)C
HolDITH LT, K5-116-2-1 fiffk 58 (10 mg/kg AE)Tlid, 188.9+97.4
mm3 (N=8, P < 0.01 by Student’s t-test) (K 24A), T6-16 Pk 5 8(10 meg/kg
fRE) T, 292.8+199.7 mm3 (N=8, P < 0.05 by Student’s t-test) (K 25A) & .
ZTNZLNT73.5 %, 59.0%DHERTH o7z, BMEFERICDOWTHEEEIZ, a2k
O—)L#TIE 0.39+0.19 g THoEDITHL T, K5-116-2-1 ﬁﬁs&ffﬁ‘ T6-
16 hitk# 58 T, 0.10+0.07 g (P < 0.01 by Student’s t-test), 0.17+0.14 g
(P < 0.05 by Student’s t-test)&. TNEI 72.2 %, 56.4 %DOHEREZ KL /-

(K 248, K 25B) .

(hEs] 2 3]
81
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[t FKBEMEE SW480 #liil xenograft treatment EFINICHBITH 70—
K5-70 O H 26K 178 7s FURIEE ]

KIZ. K5-70 YikO M BKAFNSFUBEEE£E,. & b XKBEMaik SWaso #
A WW/z xenograft treatment :E‘Jﬂj}bﬁ:BblTﬁ‘ﬁﬁ L7z, 5x108 cells ® SW480 #i

Mz 6 BEED NOD-scid YU ADEAEMBEE FICBBEL., BENMAS 10 H#E

(Day 10) ICFEHOMEBEAIED 100 mm? ([ZELABETI> bO—)LEE (2
T X IgG 10 mg/kg R B G5-F, N=8, 104.4£17.6 mm3) , 1 mg/kg ﬁsioj K5-
70 ik 5 H (N=8, 104.3+16.1 mm?), 5mg/kg KB D K5-70 Fiik# 5 8

(N=8, 104.6£15.9 mm3) , 10 mg/kg AT D K5-70 Pk 58 (N=8, 104.8+
14.9 mm3) [Z#SrZ2TW,. 3 HIZ 1 MOEBENES 217572, Day 4212HB1FT 3
a2 hO—)L#OEBEARTEN 718.8 £ 354.5 mm3 THo=DIZxt LT, K5-70
DA $ 58 TIIA BIKER RSB A EE SRR I N, 1 mgkg (KER SR
TiX. 485.0+207.3 mm3 (HEH 32.1%), 5 mg/kg 12&@%%5%%“60;& 339.5 +
253.2 mm3 (FHEZE 52.4%), 10 mg/kg ARE#H 5 TIE. 355.4+202.8 mm3 (fHZE
# 50.2 %, P < 0.05 by Student’s t-test) Td o 7= (X 26A) . [[4£IZ. Day 42
BT DEEERIIDONTIX., T2 bO—JVEMN 0.39+0.19 g TH-7=Dizxt
LT, K5-70 #i4ED 1 mg/kg A& 58 TIL, 0.2410.11 g BHEE 37.8%), 5
mg/kg AEE S TIX, 0.17+£0.14 g (FHEZE 55.8%, P < 0.05 by Student’s t-
test), 10 mg/kg AREE G TIL, 0.20£0.13 g FHER 47.1%) &2 0. HEK
FRZZPIESE L HER SN/ (K 26B) .

(EHip] 2 4]
(b KB ALk SW480 il xenograft treatment EFILIZHBIT S K5-70 bi
UNESEEA S LEIY

T oI, K6-70 fiADEEHR GHIRERF TS0, BIZ 1 @ (7 HIZ 1

) G ETOZBEOFEEEMEE. & N XBEMBEK SW480 & /2

xenograft treatment EFILITHB W THREFT L7z, 5x106 cells O SW480 #ifii % 6

S EIED NOD-scid <™ 2 DEMIER F Iz L. B 5 10 B# (Day 10)

W DOREEARFEDY 100 mm3 IZEL BT bO—ILEE (T X IgG, 10
82
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mg/kg AE, N=8, 104.42+15.1 mm3) , K5-70 fifk& 58 (10 mg/kg KHE,
N=8, 104.3+16.1 mm3)IZHES ZfT\, 7 HIT 1 MOEEENRE 217 > /=, Day
42 1IZBT B2 b —) )V DEFEAEIEN 713.8£354.56 mm3 THoZDIZH L
T. K5-70 Hifki3 5 #GE 1 [M#%5)Tid, 332.3+239.9 mm? PHEHE 55%, P <
0.05 by Student’s t-test) &7/&x-o7z (K 27A) . BT, &E5ERE2ET 10 HIC
1 EHBLN2EMIC 1 ERESELAZES. Day 39 2830 ho— I BOEE
RGN 956.91£367.8 mm3 THoZDIZX LT, 10 HIZ 1 HD K5-70 Jiiki%k 5
BETIE, 525.4+180.6 mm3 (fHEZR 45.1%, P < 0.01 by Student’s t-test)2 &
12 1 |l K5-70 Hifki% 58 TiX 459.41217.6 mm3 (FAER 52.0%, P < 0.01 by
Student’s t-test)&E72 o7z (B 27B) . Fefrigdfr (US 7420040, US 7420041)
T, RISk (BxPC-3) #H Uy /= xenograft treatment £ ILIZHBWNT,
20 mg/kg AHE, BEIZ 3 FOFiIARERS (SRR 2 HED) T, HEFZFR 50-60%D
FEEFEEZRLTWDOICHL., K5-70 Hiikid 1 BOHESENES (10
mg/keg AE) . 2D 2AMIIC 1 FORES (FG5MMR 13 BRED T, SEfrsiicit
BT B FUREEBTE M 2 R L7z, $E> T K50-70 Filkid b7z < & b FITHRD 12 5
D1 OMBERTHERNBEEERZRITIEVASMEZ o,

(EHEdil 2 53
(b F KBS EAIIAR SW480 #il xenograft treatment T IIVIZHBIT D T6-16 Hi
D R BAKTF B 75 i IE R 1S k]

KIiZ, T6-16 Hilk D ABRKGFHRFEEEEZ, & M XBEMEK SW480 %
AWz xenograft treatment ETINVIZBWTHREF U7z, 5x108 cells D SW480 #i
fd%z 6 JEEMED NOD-scid Y7 ADAHMBEE TIZHEL. BN S 10 HEg

(Day 10) IZEHOEBEEED 100 mmd [ZELZEETIO Y Fo—IL#E (%
7 Z IgG 10 mg/kg KE, N=8, 105.849.9mm3) , 1 mg/kg KED T6-16 Hifk
BE5# (N=8, 104.4+13.3 mm?), Smgkg EED T6-16 k% 58 (N=8,
104.7+13.0 mm3) , 10 mg/kg KED T6-16 Pk 58 (N=8, 104.8+12.4
mm3) 2D ETWL. 3 BiIZ 1 ROEENRS 5 1T 572, Day 43 I28BlF25a>
FO—IVEEOEBAETED 473.56+137.0 mm3 TH-oZDIZH LT, T6-16 Hifk
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BEH TIIRARKTENEEEREEFEENEHEIN. 1 mg/ke KER S8 T,
397.9+97.5 mm3 (fAEXE 16.0 %), 5 mg/kg B EBTIE. 195.9+89.7 mm?
(FHEZE 58.7 %, P < 0.01 by Student’s t-test), 10 mg/kg A EE H5# CiE. 190.2
+56.5 mm3 (B2 59.8 %, P < 0.01 by Student’s t-test) TH - 7= (5 28A) .
@612, Day 43 IZBIZEEERILX. 2> b=l A 0.1920.07g THo 7=
DIZFH LT, 1 mgkg AED T6-16 Hitkik 58 TiE, 0.20+£0.08 g, 5 mg/kg 1k
BHORGH TIX, 0.08+0.04 g (FBFHE 57.9 %, P < 0.01 by Student’s t-test),
10 mgkg AEOHFK G TIZ. 0.09+0.04 g (FHEZE 526 %, P < 0.01 by
Student’s t-test) &7x0. HEERGHRARFUIEBEEVNER INE (K 28B) .

(EHEf] 2 6]

(& FXBEMAtE SW480 #ifld xenograft treatment EFI)VIZBIT S T6-16 Hi
NOER LIV ) ,

E 51T, T6-16 HikOEMIBEMBERA T 2/2010, Bz 1 B (7 BIZ 1
m) BLW 10 HIZ 1 HMOBREGEHBTOEEEMNEEZ. b b KRR
SW480 % Fl V2 7z xenograft treatment 7 JLIZBWTHKRET L 72, 5x106 cells @
SW480 il 7 6 JH ik D NOD-scid ¥ A DAMER FIZBML. BN S 10
H#: (Day 10) IZ¥HOREEATEDY 100 mm3 [ELAZEETI bo—)L 8

(¥ X IgG, 10 mg/kg A%, N=8, 105.8+9.9mm3) , il 1 [D T6-16 Hifk$x
5310 mg/kg KE., N=8, 105.0+11.6 mm?3), 10 HiZ 1 [BD T6-16 Hifkis 5 #

(10 mg/kg A&, N=5, 130.8+2.4 mmd)ITBED T &1F\, L5 2B L,
Day 43 IZ81J2 3> hO— LB OEEARRNY 473.52137.0 mm? TH > /ZDIT
KU T, 3B 1 [EO T6-16 Fiikis 58 Tl 243.7£65.3 mms (HEZE 485 %, P
< 0.01 by Student’s t-test), 10 HiZ 1 [B]D T6-16 ik 58 Tid. 297.8+54.4
mm3 (JHEX 37.1%, P < 0.05 by Student’s t-test) =72 > 7= (K 29) ., SefTHEiN

(US 7420040, US 7420041) 7"FEIEEMEA (BxPC-3) &M\ /= xenograft
treatment E5I)LICBNT, 20 mgkg AEOHSGRE T, #IZ 3 EH{KES (R5M
B2 HRE) T, BHER 50-60%DHFEEEEEZRL TV OIZH L. T6-16 Hifk
. 1 BloFESEN, HTENOFSOHEN D, 10 A2 1 BEOHS (%5
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o HE) T. BAFARPEBEFELEZRLZ. o T, Te-16 HikidPa< &bk
TEAND 8 3D 1 OB GRBRTHREFLRVBEEHZ2RI ZEMHEM L/,

(EmEE 2 7)
5 [k FEIVZISIEMAKK DU-145 xenograft prevention EFI)IVIZ BT 5 HiEEE M
D% E)
ra—2 K570 Ot bAIMBICH T 2 BN E %, DU-145 #iHa
(RIKEN Cell Bank, RCB2143) % A\ 7= xenograft prevention &5 )l T2 {fi
L7, 5x106 #iffd > DU-145 #ifld %= 6 B O M D X — K< 7 X (Balblc,
10 numnu) OETFIZTBMAL., BESHZ Day 1 &L, 3> hO—)L# (TR
IgG) (N=8) & Kb5-70 bifk# 5.8 (N=8) IZHH 27y, Day 1705 3 HIC
1 EOHEET 10 mghkg KEORSBTHEIENES L7z, Day 40 i2BWT, o
> hO—IVBIC BT D B IRREA 368.24£307.8 mm? THo~DIzw L. K5-70
AL 58 Tld 30.6£29.6 mm3 (P < 0.05 by Student’s t-test) &% 90% D &I
15 BRMEEEERLE (K 30A) . MSERICHV T, Bz 5% s
HAERSD 57z, Day 40I1ZBT23 > O — )L BOBEEEN 0.18+0.18 g TH
S DIcH LT, Kb-70 Hitki2 GBETIZ 8 DS T Iz B TS A4 LT
B, TRICBEEBRVAHEENZ (K 30B) . UEOHEENS. ik b
TROP-2 £/ 7 0—F ) Fitkra—2 Kbs5-70 X, b FRIVARBEMERICHLTH
20 WWHIBEBREREZRT ZEPBHSM RS,

(EHEpl 2 8 )

(& ~EEHask PK-59 /il OB ET IV E M2 K5-70 Hik O i imlig
]

25 HILBRBOBERIZBNWT, BOEBIIER ELOTFEEELGT 2EELZRTFTH
0. BB bO-INT DT LBEELEEZBEW®EHT S, TROP-2 2
)& LB R TIARR G ICR 0., BBERROMBID A7 S T, BN O s
NDOEBEZIMHIT 5 EARRETHNE, BNER EFOFRAMERHZIN 29,
BHEENEELTERLWEETH S,
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TROP-2 3£ < ORIBICB T DHBEAHRINTNDD, FIZEBRIZBWT
BREL TWS I ENRIINTWS (Br. J. Cancer (2008); 99: 1290-1295, Clin.
Cancer Res. (2006); 12: 3057-3063, Mod. Pathol. (2008); 21: 186-191) L xS
12, Trop-2 Bz TFZEHAL G EZRIBEHND 2 W0NIEEERNICX—RKRITT AK
BELZLGGIZ, FEBOEERNEMT 52 & (WO 2010/089782,
Molecular Cancer (2010); 9: 253) NHWE =N, TROP-2 OIFEHBEERICRITS
FEEHNFEBEIN TS, LHLAINS, TROP-2 #EM & LHilkE H 1 Tin
vivo CHaFE IHITE R & BRI R L 72 MEIX TN E TIZRD 5 N7a .

AFEPIC LD B SN/ZHhTROP-2 ¥ 7 A E /7 0—F)LHifkK5-70 1, &
RS E E FIBME LAY/ 757 FEFILCB N TE WA RARS
NTVRDH, BHIROMMEMEIRIZMZ, & MEEMRKRPK-59 OliEfez
MANT DL, In vitroD A7 S5y FT7 oA TREINTBD, BOKEB % In
vivolZ BWTHHH T DN EBEZ SN/, £Z T, PK-59 iz X — R~
7 A DEEN SIEAL . BB E2REST ' 2 EFINEA N THRTROP-2 T7 2
B/ 7 O0—FIILHUROEBMHZIR &ML 7. |

BHEEEOmBIZ., YUAE#S L. BThTROP-2 £/ 7 0O —F )L HiKRKS-
70 BBV B EEY Y 21gG) % 10 mgkg KEIZTHEBENES L7,
FH. hTROP-2 2N EMICRITT 2 MEIEMREK (PK-59) = K1) 7 4L
HTHAAL, PBST 2x107 cellssrmLOMMMRE KR Z M L 7z, #MBBEIKIIE
WREFETKEIZRELZ. 6 ~T7THEDOHDO X— K<™ X (Balb/c, nu/nu) %
RYMNIVEY —)VOBEERNFSICIOMEL., KB T TEMBEIRE 10~
15mmbIEA L. MiEEEEACSIEHEL, 27 GO Y P ERNWT 50w LOH
fafR@Eik (1 x 106 cel) ZMRMRAICTEAL 7=, #IEA 4 FBICHMERE 5-
OsilkiTTHEHR L., Mgzt L7z, VIBAL ZEEZ 4-0silk TR L. Wound
Clips (AUTOCLIP 9mm, Becton Dickinson)Z W T L 7=, EHIfaBm 7
H#&IZ. & 5I1ZK5-70 HithkB KO HHIKRZ 10mg/kg AETIRSG L., B
BENS 4~6 BEBICEHEREIC X O 2R aE, HEHL L. &g
BEOFEZHERL .

aAbrO0—JbELTHWET D AgGa 5 LERICHBNTIZ,. PK-59 filig%
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BHELAZ 6 EOT T AHR, 4 RIIBNT, BHEE 41 S 6 BRRICHIEL&RN
DHSHNRERR 2~7 ) 2ROz (K 31A, BBRLER 67%, K 6) .
UK L. K5-70 hik 58 T, PK-59 #il@ 2B LA T T XICH
WT, WINOERTHE> RS HFBANDOEBRARBDSNT ., BEBFEAERT
0% ThHo7 (K31B, %6) .

&x6
memméa—vaztﬁmmcaﬁbtﬁﬁﬁffwcaué
& 0 — VK5-70 DB SR

EER BE%E EHRES R RN BB HE
ControlE% 4w c-1 0 -
4w C-2 5 ++
6w C-3 7 ++
6W Cc-4 7 ++
6W C-5 2 +
- 6W C-6 0 -
FEER R 3.5 IRRERERE 67%
K5-70% 5 8% 4W K-1 (o} - ’
6W K-2 0 -
6W K-3 0 -
6w K-4 0 -
EEREE R 0 RIS 0%

ZNSDOEERENS ., BThTROP-2 HitkK5-70 1. b FEEMREPK-59 iz
B L T THRWIIGHITER 26835 ERHASM /LT,

(M 2 9)

(b b RIEEMALE SW480 xenograft EFI)VICHBIITDHEETY )V T hH B EEH#D
FEEREETIVICBIT D K5-70 Hifk D BB i)

R E UGRE. Bl E MR T o esiEsne<mRah. —
EOWHRBRAE LT T W48, SR LS O IE 5 MM 12 b9 2 856 011 A I 0k
SEMER &, BEPEBOBOFERNKERMBELZ>TWS, LENST,
TROP-2 #fEf) & LABEEAPEIREIC L0, (L giERic & 2 1B58% 0 EE
FS AT 5 2 S EECTHIUT. B VEER FOGRMAES N D0, &
BEARE L TEELWERTH S,
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KIGEDERA E LTI, 5-FU, A@BHNIIMA. FRL Y AT —FHER
ZHETDHBEAV ) THY (FRFI 2, B4k Eth) N4 R S &
N, BMETIICBNTS, KIBEZ2RCDELEZELYOE MNEBHR S B L
EROUZETIVICB T2 EENRPEE SN TS (Cancer Chemother
Pharmacol. (1991); 28(3):192-8) . £Z T, HE1 VU /T H B EBOMEERE
11T 5 5t hTROP-2 Btk O— > K5.70 (% % 1gG2a) OMFEFHHIRIC
DT, b hKIGEHMIE/E SW480 = H b!f’_ xenograft EFIVIZEWTHEE L 7=,
5x108 cells @ SW480 #fifid % 8 jEEslf D> NOD-scid <7 A DAEMME K T I Al
L. BHENS 11 HEE (Day 11) ITEEOEE AREDY 100 mm3 LA EICEL /- B
fETHULER (CEHEAEKELGE, N=8, 130.7+£16.2 mm3) , HE1 U /57 5H
> (CPT-11, FRFT 2, B—=HkASth) BE5R (N=16, 123.0+21.4
mm?3) (T ETN, R U T % 40mg/kg AKET 3 HIZ 1 |l &5
3 el (Day 11, 14, 17) BEEANFG L7z, BETU /) 5FhH OBKESMHS 3 H
HDay 20)i7. HUBERHOEEAREIZ 232.1+21.1 mmd3 IZZBLADIZHL.
1Y )T h 58X 126.6.226.6mm3 (P < 0.01 by Student’s t-test) TdH 0,
B S g R RED Nz, ZORBTRIEY 1 Lok oOXH 1Y
THEGEE 2T, — X K5-70 PS5 RE (10 mg/kg A, N=8§,
Day 20 OEBHATE 126.0+£28.0 mm)E L. HI5—HET T X IgG B 58
(10mg/kg E, N=8, Day 20 OEEAEIE 127.2+27.0 mm3) & L7, #NEN
3 HIZ 1 EOHhOMBENES & EREAREORIE 217 WEE OB REZITL /-
(K 382) . YUX IgG #EHTIEX, HETVY /) FhooBRKES»S 18 HE
(Day 35)& DEEAFAY 300 mm3 28X 58 5 /s HHEE &6 3 2 RENE
BN, \{EAY /FH 2 OEKELGNS 30 HHDay 4DI2BWTIL. 8
i 5 FIT 300 mm3 22 SHEEHNRD 5Nz (EEEEEE 401.7+172.7
mm3) . Z3UTH L. K5-70 FiiE# S M TIXEEICEEHBE /NG SN, EE
SEHRAEIL. 180.5+142.1 mm3, (P < 0.05 by Student’s t-test) TH - 7= ([
32) . KT, K5-70 PR 5B TlX. Day 47 ITB T2 BEAEESEE S T
(126.0£28.0 mm3) K0 HIBHEL. 100 mmsd K& 75> =& 8 #ilrh 4 4
mOLNTZ. TNSOEEMNS, It hTROP-2 $ifk K5-70 1. HE1LY /5 H
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CEBRERBROBEEBRICH L TOHEMD THRWIIEIHREREZGE T ZE0BHSMNERS
7 '

(FEHag) 3 0]
[CLIPS iz Wk b—T v 7]
<HEHE FE>
RTF Rk

AFEERTHER L /ZESHA 15-mer & T 30-mer ® TROP-2 i s fEIRIZ sk 3
B RTF R, Fmoc (9-FluorenylmethoxycarbonyD)iEiZ kX D EHESRIZ K D E
Fle EEAEBGIE N—TJHMTOLD., Wi AT 1 o5%FEE AL 7~
TROP-2 fif@4 fEIIC kT B 17-mer DRTF REEHK L. CLIPS ik
(Chemically Linked Peptides on Scaffolds technology) 124 )L — 7His %
O FERR DA T O HEEBMEL ., ML R T SR
DI ATA VEREVEET DHE,. VI ITERLZ.
TEr—FAHY—=>/% ELISA |

5034 MEDEK LR TF K% PEPSCAN H— R (455 _TF R/ — K)
NEFESG ST, ELISA RIZKDAERXRTF REFEOHE S 2 RAEL 7=,
PEPSCAN — RidvawF 2Ny 77— %I <IMiE. 5%WA7IVT I .
1% Tween 22TV CEEEHK) T 1 ug/mL IZHFIRL 7ZHikt b TROP-2 £/ 7
O—Jb itk (K5-70, K5-107, K5-116-2-1, T5-86. T6-16) &KL S ® 7=,
Beihi%, 1000 AR RV AF S5 —F — ZRPUEBARE 25C. 1 BRI
s A, B, X EBEI® (22-azino-di-3-ethylbenzthiazoline
sulfonate(ABTS)E 2 u L @ 3%i@EE(L/KE K 2 & TIAIR) EMA. 1RRFEAKX
WET oM. KA TEHEIZ CCD H A S TRl BT EITWERL =,

<AEHR> .

35 % 7% L7291 hTROP-2 £/ » 0—F)LHifk K5-70. K5-107. K5-116-2-1.
T5-86. T6-16 {2 D\ T CLIPS (Chemically Linked Peptides on Scaffolds)
wEMALIE NTHITEIT o/, 2B LU, BXEBHIZBNT (78
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HFBE i3 BAIES 2RI NDT 2/ EES (WTROP-2 # > /37 HE (323
TR ) FOT7 I ERESEZRT D,

K5-70 FLRIZ DWW T OBIEERZ TK 7 ITRT. TOHR. 33 XTF R
K5-70 A E NS Z2RT ZENHSNER SR, TS 33 RXRTF ROHT,

- VCSPDGPGGRCQCRALGSGMAVD (7 X /%= 43-65) @ OEsN (F 7

Pz &E O 7TF R No. 1-7, 9) . HHILIDLRHRPTAG (7 I JEEES 152-
165) 25 LEH (£ 7 HiZEd& DX TF K No. 14, 22-24, 28)
VHYEQPTIQIELRQ (7 3 /EHF 193-206) 25 OEH (K 7 PIZic®#H O

~ 7F K No. 8, 10, 12, 13, 18, 20, 21, 23, 26, 28, 30, 32) . DLDAELRRLFRER

(72 /EEHS 171-183) 23 TEH (R 7 HIZEHORTF K No. 11, 16, 18,
19, 21, 22, 29, 31) &, R LUHBHL L. K570 bifkiX. FFiZ
VCSPDGPGGRCQCRALGSGMAVD % & DEFNCHEEG LIz, Tho Dk
RS, h'TROP-2 4 /87 &, L& 4 FEONTF REFIEE K5-70 Hiik
DITYE h—7THhDAREEIREBS NI, |
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&7
E b TROP-2 ¥R SV $RIKICHSR TS CLIPS RAF RICHT S
Ks5-70 ik S

T T

! number. peptide ) . binding of KS-70  SEQID No

i Sy . : C

N ~ NKMTVCSPDGPGGRCQCRALGSGMAVDCST :: ] ‘ 2702 T

A N .. TVCSPDGPGGRCQCRALGSGMAVDCSTLTS o : 608 | 102

.3 _ TNKMTVCSPDGPGGRCQCRALGSGMAVDCS o 262 . 103 i
4 | MTVCSPDGPGGRCQCRALGSGMAVDCSTLT o o 2902 ... 104 |

LS _ KMTVCSPDGPGGRCQCRALGSGMAVDCSTL _ L 1770 108 |

I 6 ( ' PTNKMTVCSPDGP GGRCQCRALGSGMAVDC ' 1391 ;106 ,

[ 7 ©© _VCSPDGPGGRCQCRALGSGMAVDCSTLTSK N i 932 107 *.

A CAAVHYEQPTIQIELRCAAVHYEQPTIQIELRC o 876 .. 108 !

S CPTNKMTVCSPDGPGGRCQCRALGSGMAVD o 839 1109 i
10 ' CVHYEQPTIQIELRONCVHYEQPTIQIELRQNC ° R 825 ‘ - 110 :

ST HSDLDAELRRLFRERCHSDLDAELRRLFRERC 725 111

;r 12 v o RLFRERYRLHPKFVAAVHYEQPTIQIELR(_I _ ' : i

I = e .. L AVHYEQPTIQIELRQ . . ) 1,

T . CAGAFNHSDLDAELRRCHHILIDLRHRPTAGAC o ]

C1s L N CPKFVAAVHYEQPTIQCGLDI_.Iiv_RgEVPLQV_ERCV» . §

R I ) L CHSDLDAELRRLFRERCGLDLRV e

L7 [ . FOGRGGIDLRVRGEP I o [

i .18 . . . . _ . . CVHYEQPTIQIELRQNCOLDAELRRLFRERYRC . l

1 19 . g N CHSDLDAELRRLFRERCRGEPLQ N

P20 | CTIQIELRQNTSQKAACVHYEQEI’IQIEﬁLVRQNC ‘
21 ! N CVHYEQPTIQIELRQNCHS DLDAELRRLFRERC

)22 __ _CHHILIDLRHRPTAGACHSDLDAELRRLFRERC . ..

{_ 23 _ CHHILIDLRHRPTAGACVHYEQPTIQIELRQNC L

| 24 - _ CHHILIDLRHRPTAGACGLDLRVRGEPLQVERC o

’ [ 25 | cmemmmsnvmncpgMgﬁgg@}gnc ] 1.

. 26| - .__CVHYEQPTIQIELRGNC B e ]

L27 JCAFNHSDLDAELRRLFCVHYEQPTIQIELRQE e L]

L*_.z'g- | CVHYEQPTIQIELRQNCHHILIDLRHRPTAGAC Y - R B |

F"E ,  CDLDAELRRLFRERYRCDELVRTHHILIDLRHC i A2 129

L300 e V“YEQPEQ'ELRQNCGLDLR‘LR_GEP_L_QYE_RS .

, _§1_‘.:J T ___ CDELVRTHHILIDLRHCDLDAELRRLFRERYRC |

. 32 AVHYEQPTIQIELRQCAVHYEQPTIQELRQC

| 33 i CHSDLDAELRRLFRERCDELVRTHHILIDLRHC

K5-107 I jbx'td).ﬁ@*ﬁﬁ’:é%éT%‘E% 8T T. TORE,
VCSPDGPGGRCQCRALGSGMAVD- (7 2 V&S 43-65) &5 DEFIN
RTF RE 10 RTF R (%8 t#ﬂc;paﬁ0)«7aﬂ K No. 1-6, 8, 9, 14, 17) IZ& X
NTWE (£8) .

ft>T. hTROP-2 & > /7 EH, L VCSPDGPGGRCQCRALGSGMAVD
DT F FEFIEE K5-107 HikOTE h— 7 TH 5 Z LFEB SN,
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&8
E b TROP-2 I AFRIRICH KT B CLIPS RTF RICHT S
number peptide binding of K5-107 5EQ 1D No.
1 ~ TNKMTVCSPDGP GGRCQCRALGSGMAVDCS 2763 134
2 NKMTVCSPDGP GGRCQCRALGSGMAVDCST 2761 135
3 KMTVCSPDGPGGRCQCRALGSGMAVDCSTL 2752 136
4 MTVCSPDGP GGRCQCRALGSGMAVDCSTLY 2726 137
5 CPTNKMTVCSPDGPGGRCQCRALGSGMAVD 2723 138
6 ~ TVCSPDGPGGRCQCRALGSGMAVDCSTLTS 2720 139
7 TCPTNKMTVCSPDGPGGRCQCRALGSGMAY 2716 140
s PTNKMTVCSPDGPGGRCQCRALGSGMAVDC 2689 141
9 VCSPDGPGGRCQCRALGSGMAVDCSTLTSK 2655 142
10 CSPDGPGGRCQCRALGSGMAVDCSTLTSKC 2655 143
11 CTCPTNKMTVCSPDGPGGRCQCRALGSGMA 2207 144
12 | NCTCPTNKMTVCSPDGPGGRCQCRALGSGM 1816 145
13 .- DNCTCPTNKMTVCSPDGPGGRCQCRALGSG . 1525 146
14 CTVAS PDGPGGRAQARCLGSGMAVDASTLTSKC 1118 147
1S QDNCTCPTNKMTVCSPDGPGGRCQCRALGS 874 148
16 ) ~ SPDGPGGRCQCRALGSGMAVDCSTLTSKCL s61 149
17 CTNKMTVCSPDGPGGRCQCRALGSGMAVDASTC 380 150
18 TVC5PDGPGGRCQCR 312 151
19 ' CAPKNARTLVRPSEHACARTLVRPSEHALVDNC 284 152
20 ‘ HSDLDAELRRLFRERCHSDLDAELRRLFRERC 274 153

K5-116-2-1 HiA i DWW T OMATHRZ FaLK 9 IR T . HFELMT T,
VCSPDGPGGRCQCRALGSGMAVD (7 X /B 43-65) &&LEF (X 9
HIZEER D DR T F K No. 1-7, 15, 25) . HHILIDLRHRPTAG (7 X/ BEHS
152-165) =& hkl%| (&K 9 HDXTF K No. 8-11, 16, 17, 19, 20, 22-24, 27-
29) . DLDAELRRLFRER (7 X /E&= 171-183) Z2&THF] (X 9 #ici
#HODORTF K No. 11-14, 17, 19, 21, 23, 29) D 3 FHEDO R T F REFI A L=

HME L (F 9 . %> T. hTROP-2 # /)Xo &,

BB A AS K5-116-2-1 FIED T E h— 7 Th 5 = & S = h /e,
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%9
E b TROP-2 $BASAfAKICHET S CLIPS RT7F KICH T B
K5-116-2-1 Ik DEE

number peptide ' binding of K5-116-2-1 SEQ ID No.
1 TVCSPDGPGGRCQCRALGSGMAVDCSTLTS ) 2672 154
2 NKMTVCSPDGPGGRCQCRALGSGMAVDCST i 2613 155
3 TNKMTVCS PDGP GGRCQCRALGSGMAVDCS ’ 2482 156
4 MTVCS PDGPGGRCQCRALGSGMAVDCSTLT ! 2440 157
5 KMTVCSPDGP GGRCQCRALGSGMAVDCSTL 2423 158
6 CPTNKMTVCSPDGPGGRCQCRALGSGMAVD 2136 159
7 PTNKMTVCSPDGPGGRCQCRALGSGMAVDC 1723 160
8 CAGAFNH5DLDAELRRCHHILIDLRHRPTAGAC 1643 161
9 CTHHILIDLRHRPTAGC 1586 162
10 CVHYEQPTIQIELRQN CHHILIDLRHRPTAGAC 1504 163
11 CHHILIDLRHRPTA GACHSDLDAELRRLFRERC 1475 164
12 HSDLDAELRRLFRERCHSDLDAELRRLFRERC 1467 165
i3 CDAELRRLFRERYRLHCHSDLDAELRRLFRERC . 1462 166
14 o o CI)AE[.RRLFRERVRLHCPK:_ 1442 167
15 VCSPDGPGGRCQCRALGSGMAVDCSTLTSK 1 1432 168
16 DLSLRCDELVRTHHILIDLRHRPTAGAFNH ) { 14921 169
17 _ CDELVRTHHILIDLRHCDLDAELRRLFRERYRC i 1392 170
18 . CFQGRGGLDLRVRGEPC _ 1376 171
19 (;DAELRRLFRERYRLH;PELVRTHHILIDLRHC _ ) t 1366 172
20 CGLDLRVRGEPLQVERCHHILIDLRHRPTAGAC i 1342 173
21 CHSDLDAELRRLFRERCHS DLDAELRRLFRERC ! 1331 174
22 _ CDELVRTHHILIDLRHCHHILIDLRHRPTAGAC ' 1323 175
23 CDAELRRLFRERYRLHCDELVRTHHILIDLRHC 1266 176
24 CHHILIDLRHRPTAGACRGEPLQVERTLIYYLC t 1229 177
25 . . CSPDGPGGRCQCRAL : 1227 .178
26 CTVASPDGPGGRAQARCVHYEQPTIQIELRQNC 7 i 1223 179
27 CHHILIDLRHRPTAGACVHYEQPTIQIELRANC 1222 180
28 LSLRCDELVRTHHILIDLRHRPTAGAFNHS P 1220 181
29 CDELVRTHHILIDLRHCHSDLDAELRRLFRERC - 1205 182

T5-86 B U8 T6-16 Fifklo D\ T OMMTHE R £ F ik 10 RO 11 ITRT. 4
ZMHTTIX. DPEGRFKARQCN (7 X /VEHE 109-120) OEFIZ2EHXTF
REBMHEES LIz, T5-86 FUAKICKH L TIZRER TS 26 R TF Rep 22 RTF R

(£ 10 FIZEETHDRTF K No. 1-4, 6-8, 10-13, 15-19, 21-26) 12, T6-16 Hifk
W L TREERT 2286 RTFRPARTFR (F 11 PIZEHDONTF K No. 1,

2, 9, 13) .

EFRARTF FEAINNEEN TN (R 10 KUK 11) .

F£7/z T5-

86 FifklzDW\WT DM TIZ. DPEGRFKARQCN (7 2 /&S 109-120) %
ETEALNAIZEH VCSPDGPGGRCQCRA (7 2 /XS 43-57) ZETE
(& 10 FIZFREE DO DX TF K No. 5, 14, 20) NEKEHB LA, 512, T6-
16 PUKIZDWTOMIT TS, MOEF & L C HHILIDLRHRPTAG (7 = /B
#5 152-165) ZFTESN (& 11 HIZEEEHEDO R TF K No. 4-8, 10-12, 19, 21,
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23, 25, 26) fﬁ%ﬁﬁ@%wémm o> T, T5-86 HifkO LY h—7 & L TIZ.
hTROP-2 # > /S~ &, DPEGRFKARQCN (7 I /B &S 109-120) .
VCSPDGPGGRCQCRA (7 X /&5 43-57) O 2 FUAD X T F KEESIGISHS
RMEE 3, T6-16 PitADO LT E b — 7 & L TiX. hTROP-2 ¥ > /N2 &,
DPEGRFKARQCN (7 3 /¥#&% 109-120) . HHILIDLRHRPTAG (7 X J
BEE 152-165) D 2 DO RTF REHIFEBAVRE S /-,

x£10
l: ~ TROP-2 %Eiﬂ’ﬂ%nﬁﬁkﬁﬁﬁ'g"% CLIPS RFF Rzt d 3
T5-86 FiADZS

peptide binding of T5-86 | 5EQIDNo. -

,numberi |

T CYDPDADPEGRFKARQCADPEGRFKARQANQTC - . , o o 2306 ) I

- R __ PDCDPEGRFKARQCN 2292 o188

. { o3 i _ ! CADPEGRFKARQANCPDADPEGRFKARGANC R ‘ 2287, " a1ss j

Y S CPDADPEGRFKA!_!QAN_CPDADPEGRFKARQANC _ S B 2263 . ) 186 :
s 1 " VCSPDGPGGRCCRA T L zee L1
'8 ‘i_ ) CYDPDADPEGRFKARQCPDADPEGRFKARQANC - o 2240 188
7 1 . e QLQ?EGRF,'S&&QANQTCVDPDADPEGRFKARQC,. i (2208 | 189

. } 8 __  DCDPEGRFKARQCNQ ) U R 5 17 T o 190 |

L2 }CWA5PDGP@GBAQALC_UEPLDAELR“LEEE“C - . S T 2086 T .o Aet 1

{__ 10 | CDADPEGRFKARQANQCDADPEGRFKARQANGC ol 2038 182 o 1

o I ST CGRFKA“QANQTSL/A\ALC,AR_TLVR_P.SEHA_WDNC . 2019 1 193

I " CADPEGRFKARQANGTCPDADPEGRFKARGANC | - ass0 1 e |

: [__’_13_ t .  CPDADPEGRFKARQANCPDADPEGRFKARQANC o 1950: . 1es i

BT _ CSPDGPGGRCQCRAL C Ll Tmees T T Taes ]

] 1s° | - CEGRFKARQANQTSVACEGRFKARQANQTS\I_AC . I 1895 SETO L7 A 1

L1600 _(-TVASPDGPGGRAQA“CPDADPESiB_FKARQANC oL o~ .ok 180 . 198 4

. ! 17 ; CGLYDPDADPEGRFKACPDADPEGRFKARQANC ) _ ) 1887 % 199 |

| 18 ) DPDCDPEGRFKARQCNCQTSVCWCVNSVGVR N . 1850 o 200

} 19 | B _ CPEGRFKAROANQTSVCDELVRHHILIDLRHC | 1841 _l 201 4

200 ) CPDGPGGRAQARALGSCHSDLDAEI.RRI:EREBC ] o 1830 P 202 !

f_ 21 1' _CTLVRPSEHALVDNDGCGRFKARQANQTSVAWC o . 1820 1 203 ]

S22 -4 e __CPPAP'?E_@!‘,FLA‘EANCVDPDADPEGRFKARQC e eS| ‘ﬁ_.. 204 )
{23 o CGLYDPDADPEGRFKACPEGRFKARQANQTSVC S o .. 1793, | 205

| 24 4 : __ . YDPOCDPEGRFKARQ . . R A 2 L .. 206 }

[ 25 o CPDADPEGRFKARQANCADPEGREI&ABQ!-\I!QTC_ : L 1 um I 207 |

L 26 CDPEGRFKARQCNQT ) 1772 ; 208 . |

94



15

OnCusp

2130 of 10951 Ex. 1038

WO 2013/077458 PCT/JP2012/080800

x11
£ TROP-2 ¥R A FRLKICHIR T3 CLIPS RTF RICHT B
T6-16 NEDES

" number | peptide _ . ' binding of T6-16 | SEQ ID No.

1 .,  CVYNSVGVRRTDKGDLSCYDPDADPEGRFKARQC L . b 1072 209

2 | C5VGVRRTDKGDLSLRCYDPDADPEGRFKARQC 78 . . 210
|3 HSDI.DAEI.RRI.FRERCHSDLDAELRRLFRERC } 74 ] 2 :

S S CDELVRTHHILIDLRHCDI.DAELRRI.FRERYRC Sl n3 | 212 i

[ 5 ;}CVNSVGVRRTDKGDLSLRCDELVRTHHILI - o . o 6ss 213 .

8  VRRTDKGDLSLRCDELVRTHHILIDLRHRP e 670 .. | 218 |

} A CVERTLIYYLDEIPPKCHHILIDLE@BEIAG_AS:_ o 626 J 215 1} )

. 8 CHH!I.I_D_L_RHRPTAGACHSDLDAELRRI.FRERC o i 620 | 216 !

[ T CVNSVGVRRTDKGDLSCPDADPEGRFKARQANC } 611 o217 :
10 CVHYEQPTIQIELRQNCHHILIDLRHRPTAGAC T 802 ! 218 ‘
11 VGVRRTDKGDLSLRCDELVRTHHILIDLRH o S L eon 219 .

Co2 CAGAFNHSDLDAELRRCHHILIDLRHRPTAGAC e i s b 220

S A _CSVGVRRTDKGDLSLRCPDADPEGRFKARQANC _ . sss o aa |

' 14 |CVRPSEHALVDNDGLYCSVGVRRTDKGDLSLRC : I - - *[ 222 ]

4. .18 l o CDAEU}R_L_FE!ERVRLHCHSDLDAELRRLFRERC L ] . .566 P 223 |

{ .16 CSVGV&'!TDBAGBLSLRCNDGLVQPDADPEGRFC e VR (389 224

| 17 |CYNSVGVRRTDKGDLSCGLYDPDADPEGRFKAC S R L 553 Lo 22

' 18 CDLDAELRRLFRERYRCH5DLDAELRRLFRERC o _ ) 534 . 226

} 19 CDELVRTHHILIDLRHCHHILIDLRHRPTAGAC ) ; 1 . 534 227
20 CAGAFNHSDLDAELRRCDLDAELRRLFRERYRC =~ o _ P s29 o 1 T 228 ]

{ 21 |  CDAELRRLFRERYRLHCDELVRTHHILIDLRHC , 4 1 sy 229

: -_z_z 1777 cVHYEQPTIQIELRQNCDLDAELRRLFRERYRC. . 0. sz l 230

! 2 _ o CHHILIDLRHRPTAGACVHYEQPTIQIELRQNC kN 524 | a3

fr ,24 _ICGVRRTDKGDLSLRADCGVRRTDKGDLS!.R.AD_C__‘_ o r e . 232

25 _ CGLDLRVRGEPLQVERCHHILIDLRHRPTAGAC } 521 233 .
26| CDLDAELRRLFRERYRCDELVRTHHILIDLRHC I 516 i 234 .

(Hii 3 1) | o
[<™ 2% hTROP-2 itk (7 o—> K5- 70, K5-107, K5-116-2-1 BXY Té-

 m)®#¢@h%®TWﬁﬁ®RﬂmE]
10

3x106 D™ ZHi TROP-2 E /7 O —FILHUKESENA T R—=h 5,
TRIzol # 3 (Invitrogen) %MW T4 RNA #fifiL7z. 7 O—> K5.70, 70
— > K5-107 BELUY 00— K5-116-2-1 12D Tlid. SMARTer™ RACE

¢DNA Amplification kit (Clontech) &l W\\T. v MR OHEICHE. 27

IgG ® H $ERMN T 51 v — (5-TCCAKAGTTCCA-3 (FiFI&ES 2 4)&. L

B RN T 51 <— (5-GCTGTCCTGATC-3 (B¥I%E S 2 5)) &M T cDNA

L, 70— T6-16 iIZDWTIX, GeneRacer Kit (Invitrogen) 7% H

T, Fv MEHOAEIREN, U T AT 751 v — 2T DNA & B L7,
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=2 K5-70 (YU R 1gG2a), /01— K5-107 (¥ U A IgGl), BLUra—

> K5-116-2-1 (¥ T X IgG2a)?> H KRN L 4o a] £ fE S, (VH, VL) 21— R
T HEMLTIE. LB RED cDNA 288 & LT, PCR kW TroO—=—>
T Uz, ZOB., 5-7 54 < —IX SMARTer™ RACE ¢cDNA Amplification kit
IZHTE TS 10 x Universal Primer A Mix (UPM) #fBE L&, —A. 3-7
TA<—id, VH HIEA 3- 75147 —& L TiE~<Y R IgG H 8128 R 72 E 5
ZHITL2HDOEMEHL, VL 8IEH -7 —& L TIE~Y Y X IgG L #ICH
BB BEFNEEITL2H0EFER L.

5-75 4 <— (10 x Universal Primer A Mix (UPM) )
Long (0.4 1 M)
5'-CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT -3'
(ACHN&E 2 6)
Short (2 u M)
5- CTAATACGACTCACTATAGGGC-3 (BE¥HEFS2 7)

F-TI7143— RITF71<—)

VH : 5-GGGAARTARCCCTTGACCAGGCA-3’° (EHHEE 2 8)
5-GGGAARTAGCCTTTGACAAGGCA-3° (FFIFE2 9)

VL - 5-CACTGCCATCAATVCTCCACTTGACA-3° (F25IHE = 3 0)

FEET T4 —E MW PCR 1X. LA DR ISHHLR K DR R TIF o 72

F7/ VH O cDNAHBIEDO R 7514 v —I3 L3 2B 25T KTHORESLT
AL~
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<GSRRS >

#5 McDNA: 2.5uL

5xPrimeSTAR /N 7 7 —(Mg?* plus): 10 L

2.5mM dNTP: 40 L

PrimeSTAR HS DNA RU A5 —t@2.5U/nL): 0.5uL

10 x Universal Primer A Mix (UPM): 5L

R751<— (10uM): luL

BB - 274 L

arat - . 50 4 L
<G>

94°C (10 sec) IS B/, TELME-MEE . 98°C (10 sec) > 7 =—1 >
7 :60C (5 sec) -k -k :72C (60 sec) | #1H 17NV ELTE 30 9
ANV ESEZ#, BRIC72C B3 min) RibI87~,

Gk L7z VH T VL @ cDNA %, pMD20-T vector (¥ /7 5)NA1 HHINZH T 2
O—=>2 LT, WHESZHRELEZ, EEOVH 70— KR VL 70— 0
BERYIZMHE L, YU H & L 850 a] 28 (EI80c i 84 7 5 BER 51 % [6] &
L7, X338 KUK 3412, K5-70 ® VH R VL @3>t > H X cDNA HEE
i, IR NTHRE T X /BEEHIZ R L 7=, K 35 KUK 36 12, K5-107 D VH K&
N VL a2t H R cDNA BEHREF, oNCHEY I BESIZ R .
37 ATU'¥ 38 17, K5-116-2-1 @ VH KX VL @3 >t H X cDNA HEEL 5,
ROWNCHEY 2 JEBESNERL.

s 00— T6-16 ® H WKL O WA (VH, VL) 23— F9 2@ETF 1.

LAEAH#D cDNA 288 E LT, PCREZHVWTIO—22 27 L. = O,

Z OB, 5-75 1 < —iF GeneRacer Kit IR SN TS HDEEM L~ —

F. 3T o4 —d, VHHBIER 8- 754~ —&LTCIEYT X IgG H $ITEE

HARENZHTL2HDOEHEHAL. VLEBIER 3-S5 v —& L TIE<v v X IgG L
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W R RIAEEET DD EMA L,

5-7514<%— (F751<—)
5-CGACTGGAGCACGAGGACACTGA-3’ (B#IHE S 3 1)
F-ToAM<v— RITTA1<—)
VH: 5- GCCAGTGGATAGACAGATGG -3’ (E23I%SE 3 2)
VL: 5- GATGGATACAGTTGGTGCAGC -3° (E%1% S 3 3)

FRET I —ZMWZ PCR X, LLUT O RO S DR IS G T o 72

<P Rk >

#6MCDNA : 1.0« L
5xPrimeSTAR /N 7 7 —(Mg?* plus) : 101 L
2.56mM dNTP : 4uL
PrimeSTAR HS DNA "RU A5 —(2.5U/nL): 0.5u1L
F7514<— (104M) : 3uL
R7Z714<— (10uM) : 1.0 . L
WK | 30.5 1 L
&l - 504 L
<P GH>

(AP - 4B - 98°C (10 sec) » 7 =—1 2% : 57°C (10 sec) —& - -HE :
72C (60sec) | Z1HA4 72NV ELTE3BT1 )L,

G U7 VH RN VL @ cDNA %, pCR4Blunt-TOPO vector (Invitrogen)iZ
YT oO0—Z 70T, HBEEMNEREL, EHO VH 7 O0—2 KU VL 20
— > OWHEEFNEMmHRL. YT A H KO L #0028 65812 8L B 7 3 B ES 4
ZRIE L. H 39 MUK 40 12, T6-16 ® VH R VL 0t 8 X cDNA
WEED), ZsoWNcHEY 2/ BESIERL 2.
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() 3 2)

(& ~2I{k K5-70 Hitk D1 2]

SEDEMEFI THERL 7= K5-70 FiKIZ DWW T, FoalZMEE (VH, VL) ot k
Bt % . Queen 5 D KiE (Proc. Natl. Acad. Sci. USA 86: 10029-10033,
1989) IZHE-> TUTOXS Iz, £9 . K5-70 Hifkn] £ I O VLA S D
SFEFTU T2 Ea—F TN, RWT. b MFUKBET O IZ EE S
EDREOD—RRBITE-T, K5-70 VH Ot FE{LIZHRERZR I L — AT —5

(FR) #HZ#MHT 57 /&7 H — &L L T GenBank accession number 7#°
DA980102 @ cDNA Bl (DA980192 VH)% %R L /=(Genome Res. 16:55-65,
2006). [FIZ, K5-70 VL Ot M ERULICHEZ 7L — 67 —2 (FR) FH% 2
#3577t 7% —& LT GenBank accession number 2% 141174 ¢ ¢cDNA ft
51(L41174 VL)% 2R L 7=(J. Biol. Chem. 270:12457-12465, 1995).

K5-70 VH ot h&RI{E T, K5-70 VH @ CDR B ZE7 779 —TH 5
DA980102 VH OXJET HMBEICEZIBMATHRALZ. > Ea—FEFT U T
IZ KD AEHEMITICE D, K5-70 VH @ CDR IZBEEL . ToOREHFICEE
IRREIERZLTND EEZSNDTY I JBEM] W HEADrVOT > (D,
66 HEHD) P> XK)., 67 BHOT S =2A). 71 ZEHDONNY V), 93 ZHHD
AL F=2M) 12D TIE K5-70 VH 0 HDZ2EF L. FNL4MD FR fEiE %=
TOETE —EINCEERA., VH BE VL AO7 I /) BEEENEBES T
Kabat & @O%E 3% (Sequences of Proteins of Immunological Interests, Fifth
edition, NIH Publication No. 91-3242, U.S. Department of Health and
Human Services, 1991) 1ZHEHLL 7=, |

¥7z. 72755 DA980102 VH D 82 HHDO TV I /JBERTH D AF
F=> (M) id. somatic hypermutation \Z X 588/ 7 I JEEEL TIh 2 0HE
HRBNEZR S5ND, T TRIEMNPIEEEZNESLT22D10, 82 BEHO T
TOBBEILTCED D —BNZOCT > (L) IZBEMA /-, LROBED FHA
> U7kt FEME K5-70 VH (HuK5-70 VH) . K5-70 VH B XU DAS80102 VH
DT I BEEHNT A A FERA4LITRL Tz,
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E FBI{E K5-70 VL O FH 1 > DWW TH RIS CDR A OBE 27\, CDR
OFGISHEFRFICEE 7 IV BEE WEHDU P 2(K) EK5-70 VLOHD#E
REFFL. TNLS O FREEZ T 7275 —EBAHNICE EH X 7= (HuK5-70 VL) .
HuK5-70 VL, K5-70 VL 3X£7X L41174 VL ©7 I JBESIT 51 x> M £ X
4217k U Tz,

(s 3 3)

(& h&ME T6-16 HithADFH 1 ]

FDOERH TERL /= T6-16 HFiKICDWT, FOEZEMEE (VH, VL) ok k
KK % . Queen S D Hik (Proc. Natl. Acad. Sci. USA 86: 10029-10033,
1989) K> TUTDOLDIZITo7z. £T. T6-16 Fifk n] LI D LK IE D
HFETIUTEAE2—FTITN, RNT. b MHKERT O ERmRAS
EDFEODI—RFICEL ST, T6-16 VH Ot FELICHER T L — LT —2

(FR) fHIE 2T 57 7/t S% —& L T GenBank accession number 7%
DA935238 O cDNA Bi%l (DA935238 VH) % #ER L /z(Genome Res. 16:55-65,
2006) . [EEkIC. T6-16 VL Ot MMLICHER 7L —LT—2 (FR) {HE%
92774 —& 1L T GenBank accession number 7% M99608 @ ¢cDNA
ECFI(M99608 VL) 72 3R L /=(J. Immunol. 149:2518-2529, 1992),

T6-16 VH ot FEIETIX, T6-16 VH @ CDR BANZE27 /75y —TdH 5
DA935238 VH O IE T S EICEEWA THALZ, 2>Ea—%EF) > F
IZ L D IARREERNTIZEZ D, T6-16 VH @ CDR IZBEHE L, ZORMEHFICEE
BREBEFNEZRZLTWHWDLEEZONDTY I JBRER W8 HBHDOrvVOTT 2 (D).
67 ZHHOTY 7= (A)., T3 FHDUT> K) IZDOWTIET6-16 VH OHD %
RKEL. NS D FR B E2 Y 7275 —BAMICEEZHZ /-~ (HuT6-16
VH1) . %72 78 ZHODO ) DU ERHE (K) ITDWTE. HiEK & AL 0@ Y72
AT S 2 BN DR NAREMEAYH U . HuT6-16 VH1 O DV HREEZ L D ESR
RY I /BEETHD A LAZ (T) KESMAIZT 2/ BRESZH&T 51
> L7 (HuT6-16 VH2) . FH1 > L7zt hE{L T6-16 VH (HuT6-16 VH1 5
KO HuT6-16 VH2) . T6-16 VH 3 XX DA980102 VH O 7 2 /BRI 7 51
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A2 bZEKA43I1TR U 7=,

t FBfE T6-16 VL OFHA 2DV TH. FEHIC CDR BEFIOBHEZET- -,
CDR OEGEMEFRICERE LY X/ BZRRIIT 775 —BEATHHREFEINTHBO,
FR EHEY 7275 —BFEF CEFIZ Bz (HuTé6-16 VL) . HuTé6-16
VL. T6-16 VL $XLUN 1L41174 VL O 7 2 JBENT 51 A > &K 44 12/ L
7z

(ZEhp) 3 47
[t %L K5-70 VH 3 X VL B 5T AR

HuK5-70 VH XX HuK5-70 VL 22— K3 2@ E T FO L 5 I2/ERL
2o EROIEIITFHA L7~ HuK5-70 VH BLNVL @ N KMz, FhE-
1 K5-70 VH. VL BIKD T 7 FINARTF REFNZEMMLIZT I/ BRSIE 6 &
I EFEMREIT 57 (Operon #) . ZOBE. Z1 & L7z HuK5-70 VH
B &L HuK5-70 VL OEEFEFIO 5 KiMIC Kozak Bl (ACC ACC) % f
MU, £7 HuK5-70 VH @ 5KugiZid. #HIREERITA & LT EcoRI DERAL

(GAA TTC) Z{HML. 3FMIZiZ Nhel (GCT AGC) OEALE MLz, &
i, HuK5.70 VL O 5ARMIZIE. MREEERMLE LT Age I OB (ACC
GGT) %ML, SAMICIE BiWI OIRAL (CGT ACG) ZMAMULE. &Rkl
7 HuK5-70 VH EEF. $E 0 HuK5-70 VL @ET 1. pCR21 R 2 & —

(Invitrogen) 12 TA 70— 22X DMARAATE, BEFERIZEZDIERL
7= HuK5-70 VH B XU VL OE R FEIIEZ ZFNTNE 45 RTN 46 IZT/-R L7z,

(SEMapl 3 5)
(b &ML T6-16 VH1. T6-16 VH2 BL U T6-16 VL i#i= T4 5k

HuT6-16 VH1. HuT6-16 VH2 B LN HuT6-16 VL 23— R 9§ 5E =z FidLL
ToX 5 IHERL L7z, 7341 > L7 HuT6-16 VH1. HuT6-16 VHZ & N K
12 T6-16 VH HIRD > 7 F )V RTF FELFI %, HuT6-16 VL @ N K&z T6-
16 VL 3RO T FINXRTF REFIZZNZENAML 27 I JBESZ H &1
BEFEREIT 572 (Operon fh) . ZOE, TNENEMKL - HuTé-16 VHL,
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HuT6-16 VH2 3 X7} HuT6-16 VL OlIETEM® 5HKMMIz Kozak BLH
(ACC ACC) #AfImmL. £/ HuTé-16 VH1 B LN HuTE-16 VH2 @ 5FKiHIZ
. HIBREBEREALE U T EcoRI OHRAL (GAA TTC) #fthmlL . 3EKEITIE
Nhel OERf2 (GCT AGC) ZftL7z. FEkiZ. & MAME T6-16 VL @ 53K
i MIBREEREIRALE LT Age I OFBAE (ACC GGT) ZfFmL. 3EMICIE
BsiWI O AL (CGT ACG) #fMMmL7z. &M L7 HuT6-16 VH1 BIEFB LN
HuT6-16 VH2 &1z T 72 5 N HuT6-16 VL i@ fzFld. pCR2.1 N7 ¥ —

(Invitrogen) ICTA 7 O—Z= > I X O#HARAATL,

B FAERICKZOESRL~ HuT6-16 VH1., HuT6-16 VH2 3L 78 HuT6-16
VL OB EFESEZNZENH 47T~49 TR L.

(SEJifl 3 6 )
(& 2L K5-70 VH BXU VL BB FRENY ¥ — B H)

pCR2.1 X7 & — (Invitrogen) IZHAA £z HuKb-70 VH B XL VL #E 1w
T, FNZFNHIPEESE EcoRI &2 X Nhe I, Age I KX BsiWI 2 & - Tig{k L.
Ea W OB ZTT 57/, X2, YJOH L7 HuK5-70 VH JBETFIdE b
[gGl 75— LDRBAOEHYMNEFER NS & —TH 5. pFUSE-CHIg-hG1 X
27 % — (InvivoGen) @ EcoRI/Nhe I #iziZ#i AL (pFUSE-CHIg-HuK5-70) .
HuK5-70 VL E{=Fidt b Ig «k 7 —LFBBHAXRY ¥ —Tdh 5 pFUSE2-
CLIg-hk X277 4 — (InvivoGen) @ Age I/BsiWI {2 A L T (pFUSEZ-
CLIg-HuK5-70) . TN, A2 A NSO FEZERI B/,

(FEhapi 3 7]
(& F%E T6-16 VH1., T6-16 VH2 B XN T6-16 VL Bz THRENY ¥ —HHE]
pCR2.1 X7 & —(Invitrogen)IZf A A £ /- T6-16 VH1. T6-16 VH2 #E{xT
I HIEE%3% EcoRI &% 7f Nhe I T#H{t L. T6-16 VL &=T1d Age I &L BsiWI
THEIEL., BEETEAFOENRZIT> 2, KIZ, YJIOH L7z T6-16 VHL i&E{xFid
pFUSE-CHIg-hGl X% # — (InvivoGen) ¢ EcoRI/Nhe I #5724 A L
(pFUSE-CHIg-HuT6-16-1) . T6-16 VH2 #E{xF b RELIC pFUSE-CHIg-hG1
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N2 45— (InvivoGen) @ EcoRI/Nhe I #4iZ# AL (pFUSE-CHIg-HuT6-16-
2) . T6-16 VL &= TIid pFUSE2-CLIg-hk X% # — (InvivoGen) @ Age

I/BsiWI #Bfizic iz AL T (pFUSE2-CLIg-HuT6-16) . Z20eh, A A KT

7 hEZERES T,

(EhEB] 3 81
[HuK5-70 $ifk. HuT6-16-1 PifAB LN HuT6-16-2 PiiAEZE/IIRRT S
293F il Bk D54 3L]
293F # #2 ( Invitrogen ) 13 . FreeStyle 293 Expression Medium
(Invitrogen) THEFF. B L7z, 293F i~ DOELRTFEAIL 293 fectin K
(Invitrogen) Z MWy, RO 70O R INIZHENTFTF 272, pFUSE-CHIg-HuK5-
70 3 X 8 pFUSE2-CLIg-HuK5-70 % #£ 12 293F MM~ A L . Zeocin
(InvivoGen) 3 &7} Blasticidin (InvivoGen) 12k 2 XGRINETFS 2 & T
HuK5-70 Mk =L EIZHRBE I 2 Milatk 2L L 7z, FEHkIZ, pFUSE-CHIg-

‘HuT6-16-1 3 &£ 8 pFUSE2-CLIg-HuT6-16 % #£i7 293F MlI~EA L. L0

EHEIREITS 2 & T HuT6-16-1 Hih e REMICTREB T DMk EBINL L 72,
F /- FEkIZ, pFUSE-CHIg-HuT6-16-2 3 KX pFUSE2-CLIg-HuT6-16 # 3LiZ
293F Mifa~EAL, LEHOERERZITS LT HuTe-16-2 hilkEREMIC
FEBIT S lakk 2L U7z,

(Eip] 3 9]
[HuK5-70 #itk. HuT6-16-1 FiikH KX HuT6-16-2 Hiik 5 > /7 8 D53

B L7 S A EHEMBEAKIT 1~25 x 105 cellssml T FreeStyle 293
Expression Medium (Invitrogen) IZ#:filL. 6~8 HREIO—F —& MIIEEL
1o/, B5& LiE &M L 721% . rProtein A Sepharose Fast Flow (GE
Healthcare) % il CEKIZHE NS b MEULHAORR 27 5 72, |

50 1Z. HuK5-70 Hifk., HuT6-16-1 Hitk Kk f HuT6-16-2 fiik & RE =& 7=
293F fifa ik iEh o, &k FEUEHIRSY DXV BOREETIASY T O
v NCHR LR ER L. B4AMIZIE. SDS-PAGE %17 -72#%. PVDF %>
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7L > (Immobilon-P, Millipore, IPVHOOO10)IZ8E L7z, A2 7L 4 5% X
F LIV Z2ET TBS (Tris-buffered saline)Z HWTEE., 3007 avF>
TE{T>57, 0.1%TBST (0.1% Tween 20 &4 TBS)T 5 53, 3 HEkiRL /=15,
1 RPiREDK G ET o 72,

L—2 1ITBETEAET > TR 203F Ml g% B (x5 4 7a>
ro—)b) . L —> 2% pFUSE-CHIg-HuK5-70 3 & ! pFUSE2-CLIg-HuK5-
70 ZF A L7 293F MilBO&E EiEZRT . HuK5-70 Hifk OEH B L NRH 4
INTBOMMIIEFF EHRKLZPIE b IgG F@b)2 itk (Rockland) # f
2. L —> 313 293F #ifdiZ pFUSE-CHIg-HuT6-16-1 3517\ pFUSE2-CLIg-
HuT6-16 #& A L/~ 293F fifs 175, L—2 4 1% pFUSE-CHIg-HuT6-16-2
BE U pFUSE2-CLIg-HuT6-16 #& A L7z 293F #ifa® LiEZ < L. HuT6-16-
1 kB KL HuT6-16-2 FLADQEIHSY > /N EIZEF F E#H L 7=Hik - IgG
Fc Hifk (Rockland) T. HuTé6-16-1 HifAB LN HuT6-16-2 Hiik DR~ > /%
PEIZELF L E#LHE b 1[G F@b)? Hifk (Rockland) TZNZHEH L
7z ‘

ZOfER, HuK5-70 Fifk, HuT6-16-1 FifA &N HuT6-16-2 Hiik DWW T NIz
BNTH, EYEBIORMS >N BOEE ERTORBIHRS Nk,

F /=, 51 1T, FHE L/~ HuK5-70 $ifk. HuT6-16-1 Hifk KX HuT6-16-2
fitk%. SDS-PAGE THEM#%, CBBRGaLZKERLL, BILRETT. WY
N B 50kD OEI & 25kD OE#EAML =N, ERl v T2y T oy b
TRILENABBEBLIOEBEB CABIZ/N ROPERINZ, UL EOREN
5. HuK5-70 ks > /827 8, HuT6-16-1 Hitk > /37 E KX HuT6-16-2 bi
KT NI EDOEADPHERE N,

[l 4 0)
[ h#I{E K5-70 Ptk (HuK5-70) ROk H#I{E T6-16 Hitk (HuTé-16-1,
HuT6-16-2) OFLE B
FBRLL 72 HuK5-70 Hifk, HuT6-16-1 Hifk KL HuT6-16-2 Hitk D i @it
%Z FACS, KTFELISA #RW/=HIETHREL /=,
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FACS &, EiE# 5 IZi#i L /= HEK293 fiidict b £& TROP-2 Bz T2 %
EMNCHB S 87 HEK293-hTROP-2 filg & AfER)ICE b TROP-2 ¥ > XU &
ZARERIIZFHEER L TWh o KBRS PK-59 ZAWTITo7Z. bU T 40
HIZ X o TH#M SR L 2/l (HEK293-hTROP-2 #ifid. Xid PK-59 #il
i) DOREEH (5 x 105 cells) IZxf L. 1 RKPifkEL T 10% FCS a0 EHT 1
weg/ml IZFHR LU ZZHiREE#R 100 w1 A, 4°C T 20 73f incubation L7z, ZD
%, 1ml @ 10% FCS 25 UHFHToiHL. 70 3L Y Y 2> (PE) 3 anti-
mouse IgG ik (BD Pharmingen) BLUEFTF £ anti-human IgG Fc
Pk (Rockland) Z-ZFNE3 200 £F. 2000 FHRL 2= 2 RIUKRIBHK 1000l %
M x7z. 4°C T 20 43M incubation L7z#. B 1ml @ 10% FCS &L EHT
Ve Uiz, 2 RbukE L TEAF 25 anti-human IgG Fe ik Z HW/=856&
. HEEFREE L TA LT Y EP CE# PE (BD Pharmingen) %
400 f5H R L 7RI A 1001 MA . 4°C T 20 43 incubation U7z, 1ml
?D 10% FCS & &M T Lz, Tk, BHMRz509> 7NV 1ml @
1% FCS. 2mM EDTA A D @ PBS (% % L . FACSCalibur (Becton
Dickinson) & fFHW T L 2. FO#ER, HEK293-hTROP-2 fifgiZHB N TH.,
PK-59 i1l 51 TH . HuK5-70 Fitkid, <17 % K5-70 Hifh & M5 O R bt 2
SR 72, [RIEEIC HuT6-16-1 HikB XX HuT6-16-2 Fifkid T6-16 Hiik & A& D
Rtk zERrL7 (K 52) .

B (C ELISA iRICk D FIEHANMEIC DWW TRAE L7z ELISA &, EMi#l 3 T
AU 7z hTROP-2 fifasAssio U o EF > b& 2NN E ZEMH/L L7 ELISA
TL—hEHERL TS 2. BEMIZIZ. 96 well plate (BD FALCON) %
PBS T 0.5 1 g/ml IZ#FHR L 72 hTROP-2 filfgA @O O EF > & /0 H
# 50ulwell TI—F 4 > L7 (4C. —H8) . %Ny 77— (0.05%
Tween 20 25 PBS) THiF#. 7OvuF>FINv 77— QBAFLIINY,
0.05% Tween 20 #&% PBS) # 200ulwell THRML 7Oy F 0 T EiTo7=

(Z|im. 1D . kNN 77 —THE L2, HuK5-70 Hifk. HuTé-16-1
Pifk. HuT6-16-2 Hifk. K5-70 HuiAB KN T6-16 Hifk%E ELISA /N 77—

(1% AFLIINT. 0.025% Tween 20 5 PBS) T 3.05 x 104~5 . g/ml ®
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HET 2 BERIZVNT IV ERHHL., & 50ul/well THRMLE (BR. 2 B
) o BEENy 77 —THELZE. RBAMKE LT ELISA Ny 77 —T
2000 fZH WL 7~ HRP £ goat Hit b k Pk (SouthernBiotech) ® L <&

2000 ZFAIRL 7= HRP £Zi& sheep Hi <V X IgG Hifk (GE Healthcare) % 50 u

Uwell T L (|, 1KE)) . i3 /Ny 7 7 —TH®. TMB
(3,3’,5,5’-tetramethylbenzidine‘ SIGMA) ZRERE#EKE LT 50 ul/well TR
mil. BRRKERZEIT>~. IM WEEZ 25ul/well TIMA KR ZEIES 7214,
Microplate reader Model 550 (BioRad) # i\ TC. 655nm OWHEEY 7 ¥
L>ZAELUT 450nm OYWEZME L/, TOFR. K5-70 BXIW HuK5-70
ORJEHBITIFIEER D, EC50 7 NZF3 27ng/ml. 22ng/ml TH-o7= (X
53) . [EEIZ. T6-16. HuT6-16-1 KX HuT6-16-2 ORGSR &IFIFER D

EC50 i ##1%F4 30ng/ml. 27ng/ml. 27ng/ml TH -7z (M 54) . N5 D
A5 HuK5-70 Hifk. HuT6-16-1 Hifks &8 HuT6-16-2 Hifkid, T2,

t hRUL T BHETOBHAETH 5 Kb5-70 X3 T6-16 bk EFMED UEBFIME 2 7R
TZEMASMNE R T,

(FErif 4 1]

(& b &P hTROP-2 Fifk (HuK5-70) @ in vivo W23V} 5 HilE s ]

KIZ. HuK5- 705K D in vivoll BT 5 HiEEMEZ. NENIZE RTROP-2
FHRE@ICEER T2 b F RKIBREMRKRSWA80% F W\ /zxenograft treatment®
L THE L7, 5 x 106 cells > SWASORL % 738§ it DNOD-scid < 7 2 0 il
e FICHEM (Day 1) L. EHOEEAERIEH100 mm3 [TEZELU/ZEE TR T
27y (Day 9) , Day 90 S3HIT1R O GBI T. FiEKOEERNRS % LA
L7=. BB HE» 5390 H (Day 39) B2 a>> o— )L (PBSS,
N=8) DFIEATEN824.3+188.8 mm3TH o /=DITx L T. HuKs-70biK x5
Bt (10 mgkg KE, N=8)Tid. 455.5+208.6 mm?3 (P < 0.01 by Student’s t-
test) THODHFEEBIVEEERMNEESI N (BHEER44.7%) (K56A) . BEES
wBWTIE, 3> 00— )LEA0.509+0.161 g THo7/=DIK LT, HuK5-70
PR 52 C130.272+0.162 g (P < 0.05 by Student’s t-test) T 0 46.6 % D
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ERTH- 7~ (X55B) .

(FEHup 4 2]

[t F%LHi hTROP-2 Hifk (HuK5-70 % 7% HuT6-16-2) 0L kM MINLER
SW480 #Hill xenograft treatment EFILIZ BT 2 H B GF 2 PLEEIE %]

HuK5-70 % 7% HuT6-16-2 Hifk 0 M Bk M7 UBISTE 2. b h AL
¥k SW480 % HlV)/= xenograft treatment EFILICHBWNWTHETL /=, 5 x 106
cells @ SW480 fifiaz 7 A D NOD-scid Y7 ADEME R Fic#iE (Day
1) L. EMREE»S 9 HE (Day 9) ICFEEOREBEAEED 100 mms 2L
JZERETaO ho—JLEE (PBS # 58, N=8, 101.65+8.35 mm3) , 1 mg/kg &
FD HuK5-70 ik 58 (N=8, 103.18+9.86 mm3), 5 mg/kg AE®D HuK5-
70 Hik¥ 58 (N=8, 101.34+8.94 mm?) , 10 mg/kg fk&E D HuK5-70 ik
5 (N=8, 101.53+8.98 mm?) , 1 mgke AED HuT6-16-2 Hitk) #58
(N=8, 103.18 =9.86 mm3), 5 mg/kg AED HuT6-16-2 Hiik 58 (N=8,

- 101.34£8.94 mm3) , 10 mg/kg A ED HuT6-16-2 HifkE 58 (N=8, 101.53+

8.98 mm?3) TS5 ZIiTVy, Day 9 KD 3 HiZ 1 MO THAEDEENIS &
fro/z. BEHREEE,N S 48 HHDay 48)I2B1F 23> b O— ) LB O BIE AR FEAS
754.67 £276.05 mm3 TH o7 DIZx LT, HuK5-70 itk 58 TIX. 1
mg/kg REB G TIE. 521.81+183.45 mm?3 (FHEE 30.9%), 5 mg/kg AREH
H#TiX, 258.78+137.02 mm?3 (JHER 65.7%, P < 0.01 by Student’ s t-test),
10 mg/kg AREILG B TIX, 314.60+152.89 mm?3 (fHZE# 58.3 %, P < 0.01 by
Student’ st-test) TdH -7z (K 56A). HuT6-16-2 HiAIZ 58 TiZ. 1 mgkg &
BHRGH TIX, 600.411+319.84 mm3 (FHE X 20.4%), 5 mg/kg KT G588 T,
315.32£189.02 mm3 (FHEZX 58.2%, P < 0.01 by Student’ s t-test), 10 mg/kg
RER G TIX, 270.79£266.71 mm3 (%2 64.1 %, P < 0.01 by Student’ s
t-test) TH o2 (E57A), Day 48 ICBUIFHEHEERICOWTIEZ, 2> bha—Jb
BEAY 0.422£0.201 g TH 72Dz L T, HuK5-70 Pk 58 T, 1 mg/kg
REKG# T, 0.301£0.160 g (FHEX 28.7%), 5 mg/kg hER 5T, 0.115+
0.083 g (FAEHE 72.7%, P < 0.01 by Student’ s t-test), 10 mg/kg leiﬁﬁz”?ﬁ’(
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0.244+ 0.181 g (HER 42.2%) &7 ->7 (X 56B), HuT6-16-2 Hiik 58 T
1%, 1 mg/kg ﬁi%h’%ﬁﬁ“@, 0.422+0.255 g (BHEH 0%), 5 mg/kg (KRB G T,
0.247+0.151 g (FAEZE 41.5%), 10 mg/kg KERGB T, 0.190+£0.190 g (FHE
% 53.1%, P < 0.01 by Student’ s t-test) &>/ (K 57B), TS OfsEM
5, HuK5-70 &N HuT6-16-2 Hifk D 8K F i EIS ENER I N .

(EhEf] 4 3)

[#i hTROP-2 YU 2 €/ 7 O —FILYifk K5-70 KT8 T6-16 D b - I AR il i
¥ SK-OV-3 il xenograft treatment IV 1Z 3513 2 HilBsiE 1]

HYUATH D K5-70 KX T6-16 HFUED in vivo IZHB T D FIMEEEZ. NE
12 hTROP-2 ZHiBERMICHEE T 5 & FIFREMBELK SK-OV-3 Z2H Wk
xenograft treatment T5 )V THREIL 7=, 5 x 108 cells ® SK-OV-3 fifiuz 78
DO X — R T ADAEMER TIZ#IE (Day 1) L. B#lE#E#E2S 11 HE

(Day 11D)IZ,. BHHS R BB RV ER I NZ@8EK CFHOREEB ALK 50
mm3 ) [ZDWTEMT 2TV, Day 11 /7 SiBIC 2 BORSEIRT. HAoER
N5 %7, BB S 56 HE (Day 56) KB 53> ho— LRt

(PBS #4, N=8) OEBKIEA 652.62349.1 mm?® Th > D=3 LT, K5-
70 Vi GR (10 mg/kg A, N=8)TIX. 253.7+137.3 mm3 (P < 0.01 by
Student’s t-test) - HREICEBHERNABEETN CEEE 61.1 %) . T6-16 Pk
5 #£(10 mg/kg {KHE, N=8)Tlid. 214.6+£98.6 mm3 (P < 0.01 by Student’s t-

test) EARBICHEBEERAEE ENL (HEX 67.1 %) (X 58A) . MBERIT

BT, 3> hrO0—JLEA 041310218 g THo=DIcx LT, K5-70 Hifk
B EHTIE0.194+0.112 (g) (P < 0.05 by Student’s t-test) & 53.0 %D HER,
T6-16 FiRF G5 H TIX0.183+:0.093 (g) (P < 0.05 by Student’s t-test) & 55.7 %
OHERTH -7 (X 58B) .

(EHE 4 4)
[$1 hTROP-2 ¥ 7 A€ / 7 a—F )L Hitk K5-70 KU\ T6-16 Ot - FLEHA Rk
MDA-MB-468 #Hifl xenograft treatment &5 JLIZHBIT 2 PilEERE 7]
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FIERIZ, K5-70 725 TNZ T6-16 Fifk D in vivo IZBVT B HiMEEMN 2. NER
2 hTROP-2 ZMIMEAEICHRET S b ~LBMILE MDA-MB-468 %\ 7z
xenograft treatment T )L TR L 7=, 5 x 108 cells ® MDA-MB-468 #H#a %
7 BRMBEDO X — P T ADLAKMER FIZBE (Day 1) L., BHBEBENS 12
H B Day 12) 10, W15 572 M5 B HATHER = N7 86 (79 OIS AL 50
mm3 ) [ZDWTHSITEITWY, Day 12 5 EI2 2 MOBESERE T, PR
NG Z1To 7. BHABENS 54 HH (Day 54) I2HBiF52> ho—) )Lt

(PBS 5, N=8) ODOEBARIED 218.6+75.5 mm3 TH -0 L T, K5-70
ViR 58 (10 mg/kg K&, N=8)Tid. 70.2+37.4 mm3 (P < 0.01 by Student’s
t-test) E A RBICHB AL HESIN BHERX 67.9 %) . T6-16 hifkx GHE&=E
#(10 mg/kg AHE, N=8) Tid. 88.3+42.9 mm3 (P < 0.01 by Student’s t-test) &
AEICHBERPHEZTIN/ HEFEEK59.6 %) (BI59A) . Day 54 I BT 5
BEEICBWTIE, 2> FO—)LVEEN 0.1421£0049 g THoZ DIz L T,
K5-70 Hifk# 58 TiF 0.050£0.033 (g) (P < 0.01 by Student’s t-test) & 64.8 %
DOREHR, T6-16 Yk 58 Tl 0.077+0.046 (g) (P < 0.05 by Student’s t-
test) 45.8 % DHERTH o7/ (K 59B) .

(FEHp 4 5]

[(Hi hTROP-2 X7 A&/ 7 O0—F)LFifk K5-70 KON T6-16 D b |~ FififiE 5l B
Calu-3 #ifld xenograft treatment &)L IZ BT 2 HHEE 15 ]

BIARIZ. Kb5-70 H14KD in vivo IZ BT 5 FEEEN 2. WNIEMIZ hTROP-2 %

AR EREICHEI T 5 b MR Calu-3 & H U /= xenograft treatment 5

JVTHES L7z, 5 x 108 cells @ Calu-3 flifa % 78O X — K< X O L HE
BETICHME (Day 1) L., @HEBHE2,S 9 HHDay 9IZ. B15 072 BB K
HER S N/ @R (FH OB AELN 100 mms ) IZDOWTE ST 2TV, Day
9 NS 2 MOKRESHERT, NIAROKERNKRGZIT o7z, BHlaBE» S 41
HE (Day 41) I8 23> bo—)Lif (PBS %5, N=8) DOEEATEA 395.7
£221.2 mm3 THoZDIZH LT, K5-70 ik 5810 mg/kg K&E, N=8)T
. 120.7£125.6 mm3 (P < 0.01 by Student’s t-test) & H EIZ BB R HE X
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1 (BHFE= 695 %) . T6-16 Hitkxk 5 H 5 8(10 mgkg KE, N=8)Tid.
146.3 + 128.4 mm3 (P < 0.05 by Student’s t-test) &H ZEIZHEEHRKNHEIN
7= (BHEH 63.0%) (X 60A) . BEEREIZBWTIZ., 2> bo—JVEEA 0.301
+0.189 g THo>2Dizx LT, K5-70 Pk 5B TIE 0.08£0.085 (g) (P <
0.01 by Student’s t-test)& 73.5 %DHEHE., T6-16 HiEKGH TIZ 0.1068 +
0.096 (g) (P < 0.05 by Student’s t-test) & 64.9 %D HELRTH -/~ (X 60B) .

(ZEHuapl 4 6)
(i hTROP-2 X7 A&/ 7/ O—F )Lk K5-70 O b HIRE@ Ak TFK-1 4
fid xenograft prevention &7 )V BV 5 HilEEE ]

FERIZ. Kb-70 HilED in vivo iZ BT 2 HEEEEH %, NIEMIZ hTROP-2 %
M RmICHI T 5t MEBEIEMELk TFK-1 % fV /2 xenograft preventiont
EFINTHRE L7z, 5 x 106 cells © TFK-1 #ifaz 7 B0 X — R 2 0OF
BRE R TICHME (Day 1) L. MBEXD, @Iz 2 HOK5/HET. FEOBEERN
BG5ZMBL =, BEHlaEENS 31 HE (Day 31) kBIF53ba—)L#

(PBS #4., N=5) DEEARAT 1000.4+268.9 mm? TH > =Dk LT, K5-
70 PUA 5B (10 mg/kg A, N=5)Tid. 197.2+215.5 mm3 (P < 0.01 by
Student’s t-test) & A EIZHEE R KA HE X 7z (HERS0.3 %) (K61A) .
JEBEESEICBWTIX, 3> FO—)JLEED 0.443+0.070 g THoH7ZDIZH L T,

- K5-70 HiiR¥& 5B TIX 0.063+0.052 (g) (P < 0.01 by Student’s t-test) & 85.8 %

OREZHTH->77~ (K61B) .

(EMapl 4 73

[HuK5-70 3 & X HuT6-16-2 Hifk @ avidity f@47]

HuK5-70 3K HuT6-16-2 Hitk O HUFERE GBI DWW T, REE O PR
1 L7z 96 well plate # fl\ /= ELISA ik (REEFEBEH{L ELISA) 12XLD
it L7z, 96 X7 L — MZ 0.1M BFEE/NY 7 7 —(pH5.3) T 0.1 n g/mL I HHR L
72U 22 EF > b hTACSTD2-Fe-His % /N2 (Creative BioMart)Z 50 u L/™7
DIV TEHEML, 4CT—Ma—7 ¢ > 7 L7z, Eiifl4 0 EREOBIFE2H 2
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720, WEBPUKIE ELISA Ny 77— (1%AXAFL3I)LY, 0.025% Tween 20
EET PBS) T 20ug/mL A5 2 FFHRRS (15 ) ZHERLEALZ. TO
fE R, HuT6-16-2 Hifkid T6-16 Hilk LITIXFRIFOHGIEETH 2 DIzt L
(EC50 fi3Z#NZN 49ng/mL & 41ng/mL) . HuK5-70 Hifk®D EC50 fEi3
K5-70 Hifk D) 20 fF & 725 72 (FNF4 222ng/mL. 12ng/mL. [X 62) .
RIZ HuK5-70 BEL U KE-70 P OHiRE S E I DONWT, . — D FE—H
RS EMITT 5 BLISA 17X DRFA L. 96 AT L— hiZ 0.1M Erfit/Ny 7
7 —(H5.3) T 1 g/mL IZFINL 72 Goat anti-human IgG (Fey specific)
(Southern Biotech)3 XN 3 1 g/mL IZFH R L 7= Goat anti-mouse IgG (y chain
specific) (Southern Biotech)% 50 L/™7 = )V TiHRML . 4°CT- I —5 4 > 7
UZze BNy 77— (0.06% Tween 20 2373 PBS) Tk, YowvF>
IRy 77— (Q%AFLINT. 0.05% Tween 20 &1 PBS) % 2004 L/
zJVTIHmML 7Oy F T ET o (iR, 1M . SNy 7y —TH&kEL
%, ELISA Ny 77— (1% AFALI )2, 0.025% Tween 20 &7 PBS)
T lugmL FRUZZREBRPIAZ 500/ oIV THEMLUZ, 20O, Goat anti-
human IgG (Fcy specific)yZ 33— b L7277 = )LiZid HuK5-70 HifkzZHEmL .

‘Goat anti-mouse IgG (y chain specific)& 3 — b L7/ = )VIZiE K5-70 bk 2 iR

MU7, SIRT 1 BRBE L, Hf/Ny 77— Tl L. ElFI 3 TRL
7= hTROP-2 fifast o U 2> EF > b 2 /X7 E (hTROP-2 EC)% ELISA
N 7 7—7T bug/mL 5 3 fEFHEIFRS (10 £) ZEREL. & 50ul/T7 )b
THMU, BRTI1EBEBELRE. SNy 77y —THEL. 1 RPikEL
T ELISA//NY 7 7—T 2ug/mL IZFHM L /= anti-His (G-18) (Santa Cruz) %
5O0uL/T7 )V THMU 7z, BIRT1IEMBEL 2%, %Ny 77 —THk%E L.
2 Rbifk& L C ELISA /Nw 7 »— T 1000 fEH ML 7= HRP 3% anti-rabbit
IgG (GE Healthcare) % 50 L/ =V THRML /2. FiE T 1 BRI E L /-1,

e /Nw 77— T¥kEH L., TMB (3,3’,5,5’-tetramethylbenzidine, SIGMA) #%
HEBFKRELT B0/ )VTHRINL. BEARRBEITO. IM WMz 25 w1/
IV TIA R R Z{E1E X 8721, Microplate reader Model 550 (Bio Rad)

ZRIWT, 655nm OWHEZEDY 77 L > A& LT 450nm OWNEZBIE L 7=,
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ZDfEHE. hTROP-2EC ¥ > /87 H ® K5-70 3 & X HuK5-70 Hidk & D ah —
T BB E NS EC50 12024 Tng/mL. 6ng/mL &7 -7 (63) . =0
Z ENS — i DHHE—HARRRIZB W TIE HuK5-70 Hifk & K5-70 HiikIZEZED
PURBHE (Y74 =257 4—) THDI EMNREINI

KHipl4 0 TRLIZEBD ., EFEEOHUF0.5 1 g/mL)Z B L7Z 96 well
plate & iV 2/z ELISA % (biEEHHIEL ELISA) Tid K5-70 Hifk & HuK5-70 bi
HEOFREBEMENEETH 72206 (X 53) . KEEOHE (0.1u
g/mL) %Z B L 7= ELISA £ T HuK5-70 P DO HLE#E &1 N K5-70 ik &
HATHE IR W ER & LT, HuK7-50 FifkTIE 2 DOMERME 7 — ADTE
FERICE IS 7L FELsUTF 4 —, WHWOBS “TEF 250 — (Avidity) 758,
K5-70 Hifk & e X CTHIRNIZTHENZ ENFE X SNk,

(EjEs 4 8)

[ hAIL K5-T0 FADERAKDEREF v S7S5U¥—3 5]

HuK5-70 fitkd “FEF ¢ 74 — (Avidity) "2 LI L2 HMEL
T, UToERRBRZIT-> 7=,

B B0 HuK5-70 Hilkd “7EFT 4 574 — (Avidity) "B IZE L
TEM VH EVLOESESICERTD2ONELUTORBTRMN Lz, £9. #
iR TH 2 Kb5-70 ik D H SHRIZMEEL (K5-70 VH), B KN L S 2 K (K5-
70 VL) 22— FI 2B ETFTEERTARICEDMERL L (Operon #) . T
. K5-70 VH B LK K5-70 VL D= TEHIO 5K IZ Kozak AFl (ACC
ACC) ZHIUL7., X5 K5-70 VH @ 5KEIFICIEHIEREESR AL & L T EcoRI
DOEBFI(GAA TTC)Z. KM IZIZ Nhel DOEFI(GCT AGC) &ML 7=, FIERIZ.
K5-70 VL @ 5 KU i IEHIFREE R AL E U T Age I OHEHL(ACC GGT)Y %, 3K
i1 BsiWI OEBA(CGT ACG) E AL 7z. &R L7 K5-70 VH BT, BLWN
K5-70 VL #EzTFIX. pCR2.1 X7 ¥ — (Invitrogen) I[ZHlAAATE, BB TH
RICEDERIL 7z K5-70 VH BXU VL OBEFEENEZNLHK 64 &K 65
IZ5R L7z, pCR2.1 N7 & —Z#AR LNz K5-70 VH B LN K5-70 VL 5T
W FNENHIEREE EcoRI 3K Nhe I, Age I LN BsiWI 12 &k - TiHik
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L. BETFEROEWNZIT> 7z, XKIZ, YOI L7/ K5-70 VH EFiL. &b
1eGl 74— L FEBHXNY ¥ —TH 5. pFUSE-CHIg-hGl R ¥ —
(InvivoGen) @ EcoRI/Nhe I #f7iz. K5-70 VL TFidb b Ig « 74— 24
KEBH AN % —T#H 5 pFUSE2-CLIg-hk X%~ # — (InvivoGen) @ Age
5 UBsiWI BMLICZNFNHAL. YSUAX-EFFAFZIACA LTI hEERSE
Fa (pFUSE-CHIg-MuK5-70. pFUSE2-CLIg-MuK5-70) .
FRTERLEZOANIZ e, Ef#l 3 6 THERL 7= HuK5-70 H 5
N 7 % — (pFUSE-CHIg-HuK5-70) B X X HuKb5-70 L SHFEH X 7 ¥ —
(pFUSE2-CLIg-HuK5-70) %. Fic&ED 1~4 OEBOOHEAEHE T 293F
10 #ff2 (Invitrogen) IZILFEH /-,

H 54 L 54 B X N B =
| E ~EME

1| pFUSE-CHIg-HuK5-70 pFUSE2-CL | g-HuK5-70 HuK5-70 itk
K5-70 4k

E ~EME
K5-70VH/

2 | pFUSE-CHIg-HuK5-70 pFUSE2-CL I g-MuK5-70 HuVH/MuVL 4%
ROR

K5-70VL

RUA

K5-70VH/
E ~EHE
K5-70VL

3 | pFUSE-CHIg-MuK5-70 pFUSE2-CL1g-HuK5-70 MuVH/HuVL #7i4&

FAS
K5-70 #i4k

4 | pFUSE-CHIg-MuK5-70 pFUSE2-CLIg-MuK5-70 ChK5-70 E/R"

293F A8 (Invitrogen) ~ D kT > X 7 = 27 3 a > iX, NeoFection i 3
(Astec) ZHWTHFMDOHFIEIZWH ST, FS2X 7223 %. 5 HM
15 FreeStyle 293 Expression Medium (Invitrogen) %MW\ T 37°C. CO: EE 8%
D COz f >FaR—F—TEEEZTOLBER RFIEEZEINL =, B3% Lo
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PUREBEL, Y2 B v F ELISAETRIEL 2. BARMIZIZ. 96 KT — ~ &
PBS T 1ug/mL IZH ML 7 Goat anti-human IgG (Fcy specific) (Southern
Biotech)Z 50u L/ x )L TIHRML, 4CT—MBaI—F ¢ > L7, HENY 75
— (0.05% Tween20 Z3 T PBS) THWHLALE, 7OvF I Ny 77—
(2%RAF A3V Y & 0.05% Tween20 Z&T PBS) % 2001 L/™ = )L THEML.
1 BRI, RIBICTT 0w F > 7 #i1o7. W/Ny 77 — T L72#%. ELISA
N T7— (1% AFLIINT E 0.025% Tween 20 Z & T PBS) Tl 4 7% RAE
FIZHRMLUZEE RELE 500 /T2 I)VTHEML. BHT 2 BFEIRIG B/~ &
#fhE LT HuKs-70 ik &R We., Wii/Ny 7 7 — Tl L7k, B A PUE
&L T ELISA /Nw 77— 1,000 ML 7= HRP #i% Goat anti-human
kappa (k chain specific) (Southern Biotech) # 50y /™7 =z )L TEHML. HIBT
1 REIRIE ., hi#NNy 77 —THHBL/ZZ%. TMB (3,3,5,5-
tetramethylbenzidine, SIGMA) HEEBK % 500 L/ )V THRML., FAKR I
ZiTo/k. IM g% 25 u W 2 )V TMAREZE 1S B2, iMark
Microplate reader (Bio Rad) Z T 6556nm ORHEEZYY 77 L 2 A & L't
450nm DWHEZRE L7z, 4 FEOKE LIEFOhifkE hTROP-2 & O#EH
IZ. Al U7 IKEEPIEBEMAE ELISA THRIE L., TORE, 72 K5-70
VH & HuK5-70 VL 7 5 # 5k S 415 MuVH/HuVL itk @ hTROP-2 12 3 2 #&
#1X ChK5-70 ik & FI% TdH o724 HuK5-70 VH &< 2 K5-70 VL 7n 5 4%
B 1% HuVE/MuVL 5ifkd hTROP-2 Iz 59 585 & M3, ChK5-70 & Jh~
THRMIZEN>72 (K 66) . 2D EM5S, HuK5-70 VH A% HuK5-70 O
“TET A4 T4 =" WHAGLTWA I EMNRBINAZ, £ T, HuK5-70 Hiik
D TETAT4—" EMEEIELUETEEERT S22, HuKs-70 VH
DY I/ BEOEHEZIT o7z, K41 IR U7z HuK5-70 VH & K5-70 VH O 7 3
JBRESDT SA A PSS NEEB0,. TIVBESMNSG, 7,11, 12, 13, 20,
38, 40, 44, 73, 75, 81, 82c, 83, 87, 108 BLUN 109 BHOEEH 17O 7Y X /1
2%, HuK5-70 VH & K5-70 VH EDE TR > TWD (7 X/ BESIL Kabat
5DEFQAODICK-/2) « HuK5-70 VH O ZNS5D7T I JEBaxIET 3 Kb-
70 VH OF7 I /BIZ 1 DT OBMULALERELZBETARICEDERL, RH
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R % — (pFUSE-CHIg-HuK5-70 Z5#4K) Z{ER L 7~. £51iZ. Landolfi 5
DO E(J. Immunol. 166:1748, 200D)iT k25 &, VHDO 11 HHE 38FHDY 2
JENE RBUETRIKRO T ETF 2 T4 —IZBES L THBD. WEDT I VB EXNIRT
BT RMEDOT I JBITERTEIEICLD. TEF 4 54—, B OVEWE
MM ETEZENMEINTNDS, £Z2T. 11 BHE S FHOTI JBD 2
BERAOHFY TER L., K67 IT/ERL 7= 18 3O HuK5-70 VH £ HE&E D
G ET X ) BERRAIER L.

R L 72 18 Fif HuK5-70 VH £ Rk (pFUSE-CHIg-HuK5-70 £ &K D
RENY ¥ —) &, TN HuK5-70 L R ¥ — (pFUSE2-CLIg-
HuK5-70) &#AGHHE T, HEK293 fillicho > ATz a L. Z0k
EEWERAVTET I/ BEMYIE S hTROP-2 & ORS & TEIE & K 8 55 I 47
b ELISA TH# L7z, ZOE, 18 fMED HuK570 VH ZRED S 5,
HuK5-70 VH 4 4 BHD R(TILF = 2)Z2 G(FTU T IHITEHR L 7= R44G R
& (HuK5-70 R44G ; AT HuK5-70-2) iI2BWT, BHE M RHERKESE DR
ER@Bw 5Nz (468) ., HuK5-70 VH R44G (ML F HuK5-70 VH2)EETD

ERANEX 69 1R L 7.

(EHEF 4 9)
[HuK5-70-2 HiADRHEB IR F v S5 53 2]

HuK5-70 R44G ZERAHKTH 5 HuK5-70-2 FifkiZ., LFOX D ITHERL /=,
pFUSE-CHIg-HuK5-70 R44G & pFUSE2-CLIg-HuK5-70 % 293F #ifiz b =
AT7xrarl, 5 HRElEEZTT o728, EEREERINL 2, B L =5
# F{EM 5 rProtein A sepharose Fast Flow (GE Healtheare) 2ty C. HuK5-
70-2 Pk 2 HH L 7=, R L /- HuK5-70-2 Hifk 28 5t44F ¢ SDS-PAGE i
FORBLZEIZ S, #50kDa @ H &4 26kDa @ L SR I, ThL
NOFUEDHEIX 95% LA ETH -7z (K 70) .

FEHLL 72 HuK5-70-2 B XN HuK5-70 HifED hTROP-2 & O E&EMNE 255
EpiEEMH{E ELISA Bl MMEEEDUREHEL ELISA THRE Lz, SEEDHE
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E#{t ELISA T (1xg/mL ® hTROP-2 Z@EMH{L L/ 96 Y )l 7L — K%
) . 774254 —OREEZEfT - 7=/%. HuK5-70 Hifk & HuK5-70-2 Hifk
OSHBITIFIFERD, HHFEDOT T4 25 4 —REETH O, RITEBEHUH
EH A, ELISA (0.1 g/mL ¢ hTROP-2 Z@EAA{LLAE 96 )l L — | %&fE

) TEXOTETA T4 —OREZITTO MR, BELEEZRAVWEEGOKRE

EEk. HuK5-70-2 BilROHEMSE T HuK5-70 Hifk X DHSMZE» - 72
(K 71) . BRI, ECs fEiid. K5-70 #ifkDY 11.4ng/mL. HuK5-70 Hifk
A% 33.4ng/mL. HuK5-70-2 #ifkA% 11.4ng/mL T3H 0. HuK5-70-2 Hifkid,

HuK5-70 Hilk LT “TET 2 740 —" ML L. K5-70 Hifk & B&EOFE M
ZHTHDHDTH D ENREI N,

(FEfE# 5 0)
[ M&YEHL hTROP-2 Bk O P K FEEMEEZADCO)E T O BIE ]

(1) FEROHH RV I D 3

AL S LI, (I7ERIC hTROP-2 % %89 3 b k KBFRMIILM SW480.
t ARk PK-59, & METSIAMEMADER PC-3 ZH W2, 10 cm fiflakssE
FA4 vl aTHRELEY =7y MIBE N TS D AMIZE > TT L — R S 3
L, Yo BHIZBE L. ADCC 7 vz DO 0.5% FBS &#/Nx
7 Leivovitz L-15 B4 (SW480 #If8) %7-i% RPMI-1640 K5 (PK-59. PC-3
ML) % V=, B (1000 rpm, 34y, EiE) . XL v FER UKL T 2X
105 cell/mL OMIEEIC/ D XD ICIHE L., EfMiRisks L,

(2) b bRl B RE 0 55 Bt

f#Ew NEFiRi 2 ~/NU > it U, PBS T 2 {ZFI12#W#. Lymphoprep (3—1t
) LICEEUROLZE (BE. 750 rpm, 5 4. XKIZ 2000 rpm, 20 43) .
O, FPREE O H 5 BN (B35 JORRMMmBAZE) £EILL. PBS T
BBV, T vt TR & R L. T x5 5 — Il & LT
L7z,
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3) & FE{LHi hTROP-2 Fifk (HuK5-70, HuK5-70-2 354 0% HuT6-16-2 i
&) D ADCC {& %

96 7CEETZ L — bk (FALCON #t3) 23R8 L 2 EfiigiEak o 100 L (2
X104 cell/7 = )V) EMELRE., RWT., b hERMmEEEERE (o245 —#
fd) &, Tz —fid: ¥—7 v RIS 40:1 a2 KDTEmL 7.
WIZ. WEBRBUAE LT, b kELH hTROP-2 Hifk (HuK5.70, HuK5-70-2 5 &
X HuT6-16-2 Hifk) ZmKEEMN 0.1~30ug/mL LR2DEXDIZMAT. &8
Z 200 L LT COx 1 > FaxX—F—K B7C. 5%C02) T 6 KB ELZTT
- 7=, B5#%. Cytotoxicity Detection Kit (LDH) (Roche, Cat. No. 11 644 793
001) ZHW. Kit IRfFTO7O0 -S> T, 775 —figick D EE
Y7 v MR OMENSEE FIEANRIN TN A BIHKERER

(LDH) OEMEWEL. COMERRERRE LT ADCCIEMEFHE L 7.

T2A~T72C IR L 72 & B0, HuK5-70, B KU HuT6-16-2 Hifkid hTROP-
2 ZRIMERHIZEBRT 5 b RGRBMEE SW480 (K 72A) . b HBE@EHEEE
PK-59 (I 72B) . k haisiiMEMiNask PC-3 (IR 72C) 2wl T, RAIBIKEW
IZ ADCC {EER T A EMNPHSMhE o, E2K 72B BIUK 72C 2
FLAEHD, HuK5.70-2 Hifkid b MERI L PK-59 3 X TNE iz AR
fatk PC-3 fifdizxt LT, HuK5-70 Hifkk D 58U ADCC {EHERET S Z &
M SMhE7R o7z, HuKb-70-2 }ﬁ{?ﬁbi\ AR D EFH D, HuK5-70 VH D 4 4 3F
HORTIVFZ)E GITY S INICERT D2 EIZED. hTROP-2 iZx3 %4
BRE (TET A T4—) DRIELAEFEARTHO. HuKs-70 Fifkickk_ T EL
7ET 4T 4 =% ADCC {EHIZKML TWa Z EAUREN/. Lo T,
HuK5-70-2 Hiikid. in vivo IZBNWTH. HuK5-70 Hifk & FEIZEN = HiEE
EHEATS FELLIX. HuK5-70 fikL 0@ WhilEgiEkz261L58%) b
DEHREIND, AEDOHREM S, HuK5-70. HuK5-70-2 KX HuT6-16-2 Hi
#1X. hTROP-2 #MifaREIZHBR T 2BICH L CHEMIRIEERbiAE /2D 2 &
MRS N7z,
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PEE L O TR
AFEHIZEZNIE, hTROP-2EKFHRIZKE L. in vivolZ BWTE WHEEE
HEET A, BEAIZIZ. EAR T vivoTORBWHIEEBEEESET 2T
J 7 O—FIVEiR, FICHENROS e FULHAKR TH 2O T 5 &
MTED. SSHITAFRHIZ. HEPEEZEETOINATY R—<., SEGIROH
o %Pk EFESBEXNEOESNK. HEOZWA SUIGEAESEMARY . s
BOBIM A, BEOKRINAEXIIZE ATy bEEHET S ENTE S,

BHER 7 U —F7F X b

FFIES 3 : ARDNA
BFIES 4 : &KDNA

BFIBS 5 : AWDNA
FFIHRS 6 : &RDNA

EFIES 7 : & RDNA

FFIES S | ADNA

BFIES 9 : &FDNA

FIFIHE 1 0 : 4HDNA
FAIES 1 1 : 4RDNA
FFIBE 1 2 : &/RDNA
BFIHS 1 3 - &FDNA
FAIBE 1 4 : ARDNA
FAES 15 : SRDNA
BFI%ES 1 6 : ARDNA
BFIES 1 7 : SMDNA
BFIEE 1 8 : SRDNA
BFIEE 19 : A4RDNA
BFIEE 2 0 : &RDNA
BFIHE 2 1 : &RDNA
RFIES 2 2 : & FDNA
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AL &= 2

3
BiSIEE 2 4

(9

ESIERE 2
Als| %5 2
Bi5 &S 2
BR5BE 2
5B 2
K% %S 3
Koz S 3
BB 3
Bls) &+ 3
BHIFE 7
B3 /2 7
BLSW &S 7
5= 7
SIS 7
Az % = 7
L5555 8
Bi5 &S 8
B IS 8
BisI& S 8
BS54 9
Bl 9

ECHHEH 9 4 @ %
BAEH 9 5 1 &

ECSIFE=S 9 6
BFES 9 7
EEFIHE~ 9 8
BCZIES 9 9

W Nw N O Y 0N O Ul R W N O O N O

: L X DNA

émjyxraab<mm2&>mag)

Az Y NV E
: ML 2 DNA
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BFES 1 0 0 : it 2 DNA
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iH ok o # B
1. HBEVEBDOT I VEBEANVEHES 9 2 XIX9 8 TREINDT I /EES

n

MERD, LEVEROY I/ BENVENES 9 3 TRINDT I/ BE
M 5735t FTROP-2I2% 3 % Hifk,

. PROHMVERDOCDR 1~ 307 3/ BESM. ThehEic. fiR

H36~38TRINDTI/BENTHD, RO/ XL, HitkOL#EVHE
WMADOCDR1~3D7 X/ BREAN, TNTNIRIC, BEHIHES41~43T

 RENBDT I BESNTHD. #HRE 1 TROPUE.
L HBVEBOT7 S BEVINESIES 9 4 29 5 TRaNs 7 3/ BEEF)

MR, LEVEEOY I/ BEMNPENES 9 6 TRINDT X/ ER
Fn5735,. B FTROP-2I1Tx 9 % Hifk,

. PR OHSEVEEOCDR 1 ~3 DY I/ BEAH. %zh%“mlac:‘ Ao

76 6~68 TRINDYI/BEEINTHD., R/ XL, HitkO LEVHE
BOCDR1~3D7 I /JEEANN, TNENIEHIC. BEIIEST71~737T
IRENDT X/ BEHITH D, §5:KMHE 3 iR D filk,

. *ﬁ'ﬁgﬁi‘t F@'ﬂ:*ﬁ'fﬂif%é\ ,‘:;%Sjé];é: 1~4 @b)j“’mﬁ) 1 IE‘:%E%J(‘@%'{ZKO
. B Ain vivoCHIREBIEL 26T 5 5D THS. FREL~ 5 OLFNH

1 IR OHE,

. 5~20mg/kgkBOEE R T50% M L OWBREMEELERTEOTH S,

FREL ~ 6 DNTNH 1 HICRROKIE,

. AEEB R EEEZ RTZOORGRENL<TH 1 EMIC1IBTH S,

&K IH 7 RO A,

k=110

. 10mg/kgREDOHRIRE T50% A L O EEREHEFEEZ RTODOTH D,

ERIE1~6 OWWTNH 1 EHIZEHO UK.

10. 2Ll Lo MEEMEKICH L THBIBEEEZET 5, 8RE1~90

11

WA 1 HIZEEE D Fiik.
. REEEE (KdfE) M1.0x10 MUIFTH B, sRE1~1 000 TNnn
1 THIZE #k D Fifk.
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12. BiRDSE/ 270—FIHHETH S, FRE1~1 10o0nTNH 1 HIZEEHE
DHUK,

13. EEs, b MEE. b hAnIBE. & bRIBE. b NIUE. b NIRBE,
EREROE FIHEEBMN SR IBL0EBIEIND DR EDHB1IFETHS, 38
RIF6~1 2D00TNH 1 HIZEH D P,

14. EENE MEE. EbRBE,. & Mg, & FRUBKTE FIFREMN 572
HZHLIOBINZDARLSED1ETHS, FFRIE6~1 200WFTN»n1IHIZ
FLEk DR,

15. BENEREUIEBETH S, ERKEHE6~1400WTINN1EHIZEREEKD
Bk,

16. MEMEAEL. b MERMMRKPK-59. b MEFEEMEKBxPC-3. & M
B ERKP-3L. b MIOBMARKP-2. t FEEMRKPK-1. & N B
M PK-45H. bt MERHMIREPK-45P, b MR MMTCC-PAN2, & k
FEHE MIRE BRSUIT-2. & b KIBEHIRkCACO-2. & M KBEAIIEkSW480,
E M KBEMRMKDLD-1. & b RKIBGEMARAHCT 116, t b 25 ok
JIMT-1. bt bAEMIERHCC1143, & M ABHMAIMMCF-7. & H 2L M
R #kMDA-MB-468. bt bEIVZERFEMRKDU145, © bHEiSZAREMAAEREPC-3,
b O EE M 4R SK-OV-3. & AE Mk Calu-3, & b BB ¥R M fa ik
TFK- 1M 5228 L0 RBIEINDI VAR EH2BTHD, FERKH1I0~150
W, 1 IRIZEEFE D HUAR,

17. BEMBEKLS. b MERMIEHRPK-59. b b EEMEKBxPC-3. & bk
BB MR SW480. b hAHEMAZ#RCalu-3. b b FIEMAKMBA-MD-468
&@tb%%ﬁm%%&MWB#5@%%&@%@%6@E<&t@@?%
5., #HRKELO~ 1 500T M L HIZEEKOBIA.

18. FERE1~1 70T 1 EHICHEDOHUKITH RS 5 FukE .

19. BAPNEBEFI2XLISTREINDSTY I/ BEH,. RO/ XX, BEHINBSIO
STREINDT I /EBRENNEZZVLDHOTH S, EKHE1 SO IiEW .

20. BEFIFES 9 4XIL9 5 TREINDSTY I/ BEEH., RO/ XX, BEHIESI
6 TRINDT I/ BEFIIZZEDDLOTH S, #HRE1 ST DOHUEE H .
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21. BRE1I~1700WTNA I HIZERORKE., FUIBEBEERD X35
WRER 2 AT 2 WEE ST, Fik—EAE ek,

22. HREL 8~2 00\TNH 1 HICRROFURE & . HUBEEER
LRIRIE N 2 AT A WEE S, FURE T — KR A A,

2 3. HAY. b . b NAIZBE. b R, RS, b L OEE,
b &R E NBEEN SRS BEDBIINDZ LR EL 1ATHD, F
RIE2 1 T2 2 RMOE I, ’

2 4. WEEAE M. b RKIBE. b RSB, b RILEROE RIIREN S
ZHEIDBENLZORL D 1M TH S, FRE2 1 XL 2 2 BROELIK.

2 5. BENHEE N IEBETSHS. 21 ~2400nTNh 1 HoRROES
. |

26. @KEL~17ONTHN L FCRROHE, #RHEL8~20DNTH
IR OFAN . ROFERIE2 1 ~2 5 0LWFh 1 HIZRROE
SHNSEABI0ORIEINDE DL &b L BESD, EELKRY.

27. BEQCHBEIZMNWSHDTHS. E:KkEH2 6 ;i OHRYI.

28. hEHLOBHEREALRVWSODTH S, HRE2 7 BROLLKY.

29. BEOZHICH NS LOTHS, #RE2 6 DBMOMERY.

30. MEEA, b NEE, b NARTEE. b R RBE. b NRUE. b TR,
b NEEROE NEEENS AL DBIEINEOEEL 1B TH D, W
RIE26~2900nTNH 1 IHIZREEOHELY.

31. BESBRETERETHS, #RE2 6~ 3 000nTNH 1 FIZHH
DA |

32. FERE1I~170OWTNN 1 HIZREHDOFAE., FEKE18~200D01WTN
NI TEIZREOPURET . RO KRE2 1 ~2500WTnh 1 EHICREOE
M ERLBEDRIIND VR &S L BESD. IEEHRHA.

33. KEFVOBHEREGLRVWDBDTH S, FHRE3 2 DHWOBHH,

34. MEBAS, b MEOE. b MADIEE. b RRBE. b NAE. b RIS,
E R RO MEEEN SR HEDRIEINS SR EL L ETH S, #
SRIE 3 2 X133 3 s B Rl |
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35. FRE1~1700WTNM1IEILXHOFIK, FRE1L8~2000nTh
N 1IRICREBOPIEE . ROGERIEZ2 1 ~2 5 00Ty 1 HIZEEOBE
BlEN SR IBL0RBEIND LR ED 1FEZ2ED. BEEZHH.

36. MEMN, £ MEE. & MANIEE. b PRBE. b FRE. b FEVEE.
tF%F&UtFW”F#bﬁéﬁiDéﬁh%9E<&%1&T%6 AH
RTH 3 5 FL#k D Z WA

37. WRE1I~170WTNHN 1 HIEBHEOFUEK, @FRKE18~2000nWTN

@1@K%ﬁ@ﬁ%%ﬁ‘&U%ﬁ@21~25@mfmmlﬁtﬁﬁ@@
BERNERDBIVBIINS D ED LS., EENSEIRE Nk &
FRORS ., R LR O BN O 7 F L aRildT 50 & %
e B, W OMRM k. -

8. MEEAM. b M. b MAISLIRME. b MRS, b FAE. b RIPNSE.
E iR e NEEEN SR SHEIDBIIN DD EDH1I1ETH S, &
RIE 3 7 D H k. | :

FRE1~170WEN, 1 HICEBOPIE, #HRE18~2000TN
21 BICEEOPUERE . KUGERE2 1 ~2 500WThn 1 HIZEZHEOE
BHRNGRDBIOBIINSDERED 1EEZ2E0. BEOKREN. 20H
XA F Y k.

4 0. HIEA, & B, & FATSZRE. & RPRBE. b RRLR. b FIPEIE,
MR AOE NEEERNSRIBLIDBIENS VAL 1BTH D, F
kIE 3 9Ed#HDF v bk,

4 1. @EREl1~1700WTNN]1 HIZEROFKEI-RITBZIRI) X L FF

4 2. FRE18~2000nWTIr 1 EICEHObAEHF A2 —-—R3I5RIX»
LTF R,

4 3. FEREHA4A 1 X34 2E ORI XV LA F REFDHBANRT ¥ —,

4 4. FERIEA4 IFEHOMBBLEZ Y ¥ — 2 E5 L EEIRBIE,
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Ko-10
VH

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCCAG

MewsSCIILFLVATATGYVHESDQ
GTCCARCTGCAGCAGCCTGAAGCTGAGCTORTGAGGCCTORACCTTCACTAAGCTRTCL
VQLQQPGAELVRPGASTVIKLS
TGCAAGGCTTCTGGCTACACCTTCACCATCTACTGGATARACTGGGTGAAACAGAGGCCT
CKASGYTFTIVYWINWVEKEQRTP
GGACAAGGCCTTGAGTGGATCGGARATATTTATCCTTCTGATAGT TATACTAACTACART
6GQGLEWIGNTIY?PSDSYTNYHN
CARAAGTTCAAGGACAAGGCCACATTGACTGTAGACAAATCCTCCAGCACAGCCTACATG

0 K FKDKATLTVDEKSSSTATYTN

CAGCTCAGCAGCCOGACATCTGAGGACTCTRCGGTCTAT TACTTACAAGRACGTCTATG
0LSSP?>TSEDSAVYIYCTRTISMN
(COGACTACTGGCCCAAGGCACCACTCTCACAGTCTCCTCA
ADYWGQGTTLTUVSS

OnCusp
Ex. 1038

€EZ=

BEFLLOWETOT OAN

QO8O ZTOZA/LDd



/7€

2193 of 10951

K510
VL

ATGGTATCCACACCTCAGTTCCTTATATTTTTGCTTTTCTGGATTCCAGCCTCCAGAGGT
MVSTPQPRLVFLLFWIPASRSGE
GACATCTTGCTGACTCAGTCTCCAGCCATCCTOTCTGTGAGTCCAGGAGARAGAGTCAGT
DILLTQSPAILSYVSPGERTVS
TICTCCTGCAGGGCCATCAGAGCATTGECACAAGCATACACTOTATCAGCARAGAACA
FSCRASOSIGTSITHRYQQRT
ALTGOTTCTCCAAGGCTTCTCATARAGTATGCTTCTGAGTCTATCTCTGRRATCCCTTCL
NG6SPRLLIKYASEGSIGGTID S
AGGTTTAGTOGCAGTOGATCACGRACAGATTTTACTCTTAGCATCAACAGTGTOGAGTCT
RFSGSGSGTDFTLSINGSYVES

GAAGATATTGCAGATTATTACTGTCAACAAAGTAATAGCTGGCCATTCACGTTCGGCTCG

EDIADYYCQOQSNSWPFTTEFGS
GGGACAAAGTTGGARATAARA
G TKXKLETEK
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K5-107
VH

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCCAG
WewWwsSCIILFLVATATGVHS)

GTCCRACTGCAGCAACCTGGCTCTCAGCTGCTGAGGCCTGCAGCTTCACTCAAGCTATCC |

VQLQQPGSELVRPGASVIETLS
TGCAAGGCTTCTGGCTACACATTCACCAGCTACTGGATGCACTGEGTGAAGCAGAGGCAT
CXASGYTFTSYWMHWYEKCQRHE
GGACAAGGCCTTGAGTGGATTGGARATATTTATCCTGGTGGTGGTTATACTAACTACGAT
G QGLEWIGYIVYPGGGEYTNTYD
GAGAAGTTCAAGAGCAAGGGCACACTGACTGTAGACACATCCTCCAGCACAGCCTACATG
EXFXSKGTLTYDTSSSTATYNVN
CACCTCAGCAGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTACAAGATCATCCGTT
BLSSLTSEDSAVY Y CTRS SV
TTTGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA
FDYWGQGTTLTVS S
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ATGGTATCCACACCTCAGTTCCTTGTATTTTTGCTTTTCTGRATTCCAGCCTCCAGAGCT
MvVSTPQFLVFLLFPFWIPASRDE
GACATCTTGCTGACTCAGTCTCCAGCCATCCTRTCTGTRAGTCCAGGACARAGAGTCAGT
DILLTQSPAILSVSPGERYS
ETCTCCTGCAGGGCCAGTCAGAACATTGGCACAAGCATACACTGGTTTCAGCAAAGAACA
FSCRASQNTIGTSTIHWEOQOQRT
AATGGTTCTCCAAGGCTTCTCATARAGTATGCTTCTGAGTCTATCTCTGGGATCCCTTCC
NGSPRLLIKYASEGSTISGTIPS
AGGTTTAGTGOCAGTCGATCAGGGACAGATTTTACTCTTAGCATCAACAGTGTOGAGTCT
RFSGSGSGTDFTLSINGSUVES
GAAGATATTGCAGATTATTACTGTCAACARAGTAATAGCTGGCCATTCACGTTCAGCTCR
EDIADYVYCQQSNSWPEFTFGS
GGGACRAAGTTGGARATAARA

G TKULETITK
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K5-116-2-1
VH

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGETGTCCACTCCCAG
MG6WSCITLFLVATATGYVHSHY
GTCCAACTGCAGCAGCCTGRCACTGAGCTORTCACGCCTERCACTTCACTCAAGCTRTCL
VQLOQOQOPGAELVRPGASVETLS
TGCAAGGCTTCTGGCTACACCTTCACCAGCTACTGRATAACCTCRATGAAGCAGAGGCCT
CXASGYTFTSVYWITWYVEKQREPD
GGACAAGGCCTTGAGTGEATCCGANATATTTATCCTTCTGATAGT TATACTAACTACRAT
G QGLEWIGNIVYPSDSYTNTYN

CAAAAGTTCAGGGACAAGGCCACATTGACTGTAGACARATCCTCCAGTACAGCCTACATG
Q K FRDXKATLTVDEKSSSTATYMN
CAGCTCAGCAGCCCGACATCTGAGGACTCTGCGGTCTATTACTGTTCAGCCCTCTTTGAC

QLSSPTSEDSAVYYCSALTED

TACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA
Y WG6QGTTLTVSS
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K5-116-2-1
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ATGGTATCCACACCTCAGTTCCTTGTATTTTTGCTTTTCTGGATTCCAGCCTCCAGACET
MvSTPQFLVFLLFWIPAZSREGEG
GACATCTTGCTGACTCAGTCTCCAGCCATCCTGTCTGTGAGT CCAGGAGRAAGAGTCAGT
DILLTOQSPAILSVSPGERTYS

r-ETCTCCTGCAGGGCCAGTCAGAGCATTGGCACAAGCATACACTGGTATCAGCAAAGAACA

FSCRASOQSTIGCGTSIHWYOQOQRT
ARTGGTTCTCCAAGGCTTCTCATAAAGTATCCTTCTGAGTCTATCTCTGGRATCCCTTCC
NGSPRLLIKYRASESTIGSGTITPS
AGGTTTAGTGGCAGTGGATCAGGGACAGATTTTATTCTTAGCATCAACAGTGTGGAGTCT
RFSGSGSGEGTDFILSINGSYES
GAAGATATTGCAGATTATTACTGTCAACAAAGTAATAGCTGGCCATTCACCTTCEECTCS

" EDIADYYCQOSNSWPFTEPFGS

GGGACAAAGTTGGAAATAARA
G TXLETITK
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16-16
VH

ATGGGATGGAGCTGGATCTTTCTCTTCCTCCTGTCAGGAACTGCAGGCGTCCACTCTGAG
M GWSWIFLFLLSGTAGVHSE
GTCCAGCTTCAGCAGTCAGGACCTGAGCTGGTGAAACCTGGGGCCTCAGTGAAGATTECC
VQLOQQSGPELVEKPGASVEKTIS
TGCAAGGCTTCTGGATACACATTCACTGACTACAATATGCACTGGGTGAAGCAGAGCCAT
CXASGYTFTDYNMHEWVEKQSH
GGARAGAACCTTGAATGGATTGGATATATTTATCCTTACAATGGTGGTACTGGCTACAAC
G KNLEWIGYIVYPYNGGTGZYN
CAGAGGTTCAAGAGCAGGGCCACAATGACTGTAGACRARTCCTCCAGCACAGCCTACATG
ORFESRATMNTVDEKESSSTATN
GAGCTCCGCAGCCTGACATCTGATGACTCTGCAGTCTATTACTGTGCAAGAGAAGACTAC
ELRSLTSDDSAVYYCAREDYVY
GGTAGTAGCCCCTCTTATGCTATGGACTATTGGGGTCAAGGAACCTCAGTCATCGTCTCC
G S S PSYAMDYWGQGTSVIVS
TCA

S
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16-16
W

ATGAAGTTGCCTGTTAGGCTGTTGGTGCTGATGTTCTCCATTCCTACTTCCAGCAGTGAT
MXLPVRLLVLMFWIPASSS D
GTTGTGATGACCCAAACTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCAGGCCTCC%TC
VVNTQTPLSLPVSLGEDOQASTI
TCTTGCAGATCTAGTCAGAGCCTTGTACACGGTAATGGAAACACCTATTTACATTGGTAC
S CRSSOQOSLVHGNGNTYLHUWY
CTGCAGAAGCCAGGCCAGTCTCCAAAGCTCCTGATCTACAAACTTTCCARCCGATTTTCT
LOKPGQSPEKELLIVYEVSNRTES
GGGGTCCCAGACAGGTTCAGTGECAGTCEATCAGGRACCEATTTCACACTCAAGATCACC
GVPDRFSGSGEGSGTDFTLIERKTIS
AGAGTGGAGGCTGAGGATCTGGGAGTTTATTTCTGCTCTCARACTACACATCTTCCCACG
RVEAEDLGVYPFCSOQTTHUVPT
TTCGGCTCGGGGACRAAGTTGGARATAAAA

FGSGTEKLETIKEK
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1 2 3 4
123456789 0123456789 0123456789 0123456789 0123456789
K5-70 VH QVQLQQPGA ELVRPGASVK LSCKASGYTF TIYWINWVKQ RPGQGLEWIG
HuK5-70 VH QVQLVQSGA EVKKPGASVK VSCKASGYTF TIYWINWVRQ APGQRLEWIG
DA980102 VH QVQLVQSGA EVEKPGASVK VSCKASGYTF T----- WVRQ APGORLEWMG
5 6 7 8
01223456789 0123456789 0123456789 0122223456789
a | abe
K5-70 VH NIYPSDSYTNY NQKFRDEATL TVDKSSSTAY MOLSSPTSEDSAV
HuK5-70 VH NIYPSDSYINY NQKFKDKATL TVDTSASTAY MEQSSLRSEDTAV -
DA980102 VH ----ce-cmun wmeen RVTL TSDTSASTAY MEMSSLRSEDTAV
1 1 |
9 0 1
0123456789 0123456789 0123
K5-70 VH YYCTRTSMA- -DYWGQGTTL TVSS
HuK5-70 VH YYCTRTSMA- -DYWGQGTLV TVSS
DA980102 VH VHYYCAR----- -WGQGTLY TVSS
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1 2 3

123456789 0123456789 0123456789 0123456789
K5-70 VL DILLTQSPA ILSVSPGERV SPSCRASQSI GTSIHWYQQR
HuK5-70 VL EIVLTQSPA TLSLSPGERA TLSCRASQSI GTSIHWYQQK
141174 VL EIVLTQSPA TLSLSPGERA TLSC------ ----- WYQOK

| 4 5 6 1

0123456789 0123456789 0123456789 0123456789
§5-70 VL  TNGSPRLLIK YASESISGIP SRFSGSGSGT DFTLSINSVE
HuK5-70 VL PGQAPRLLIK YASESISGIP ARFSGSGSGT DFTLTISSLE

141174 VL PGQAPRLLIY ------- GIP ARFSGSGSGT DFTLTISSLE
1
8 9 0

0123456789 0123456789 01234567
K5-70 VL  SEDIADYYCQ QSNSWPFTFG SGTKLEIK
HuK5-70 VL PEDFAVYYCQ QSNSWPFTFG QGTKVEIK
141174 VL PEDFAVYYC- -------- FG QGTKVEIX
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T6-16 VH

HuT6-16 VH1
HuT6-16 VH2
DA935238 VH

T6-16 VH

HuT6-16 VHL
HuT6-16 VH2
DA935238 VH

T6-16 VH

HuT6-16 VH1
HuT6-16 VH2
DA935238 VH

1 2 3 4 :
123456789 0123456789 0123456789 0123456789 0123456789
EVQLQQSGP ELVKPGASVK ISCKASGYTF TDYNMHWVEKQ SHGRNLEWIG
QVOLVQSGA EVKKPGASVK VSCKASGYTF TDYNMHWVRQ APGQGLEWIG
QVQLVQSGA EVRKPGASVK VSCKASGYTF TDYNMHWVRQ APGQGLEWIG
QVOLVQSGA EVKKPGASVK VSCKASGYTF T----- WVRQ APGQGLEWMG
5 6 7 8
01223456789 0123456789 0123456789 0122223456789

a abe

YIYPYNGGTGY NQRFKSRATM TVDRSSSTAY MELRSLTSDDSAV
YIYPYNGGTGY NQRFKSRATM TVDKSTSTAY MELRSLRSDDTAV
YIYPYNGGTGY NQRFKSRATM TVDTSTSTAY MELRSLRSDDTAV
----------------- RVTM TVDTSTSTAY MELRSLRSDDTAV

1 1
9 0 1
0123456789 000000123456789 0123

abcde

'YYCAREDYGS SPSYAMDYWGQGTSV IVSS

YYCAREDYGS SPSYAMDYWGQGTMV TVSS
YYCAREDYGS SPSYAMDYWGQGTMV TVSS
TYCAR----n vmneenen WGQGIMV TVSS
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T6-16 VL
HuT6-16 VL
M99608 VL

T6-16 VL
HuTé6-16 VL
M99608 VL

T6-16 VL
HuT6-16 VL
M99608 VL

1 2 3
123456789 0123456789 012345677777789 0123456789
abede

DVVMTQTPL SLPVSLGDQA SISCRSSQSLVHGNG NTYLHWYLOX
DIVMTQSPL SLPVTPGEPA SISCRSSQSLVHGNG NTYLHWYLQK
DIVMTQSPL SLPVTPGEPA SISCs--vamemane avna- WYLQK
- 6 T ‘
0123456789 0123456789 0123456789 0123456789
PGQSPKLLIY KVSNRFSGVP DRFSGSGSGT DFTLKISRVE
PGQSPQLLIY KVSNRFSGVP DRFSGSGSGT DFTLKISRVE

PGQSPQLLIY -w=v--- GVP DRFSGSGSGT DFTLKISRVE
1
8 9 0

0123456789 0123456789 01234567
AEDLGVYFCS QTTHVP-TFG SGTRLEIR
AEDVGVYYCS QTTHVP-TFG GGTKVEIX
AEDVGVYYC---vevnn-- FG GGTKVEIK
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HUK5-T0
VH

GAA TIC ACC ACC ATG GG6 166 AGC T6C AIT ATC 16 TIT CIT GIC 6CR ACT 6CR ACR GEC

HGWSCIILFL’U&TATG
GIT CAC TCA CAG 61T (26 CTA GTC (A6 TCT GGA GCT GAG 616 M&G A CCh GGG GCA ICT
VHSQVQLVQSG&EVKKPGRS
GTC Mﬁ GIG AGC TGT 226 G{';C TCI B6C TAT ACG TIC RCE ATA TAC 166 AIC 2AT TGE 6l6
VI{VSCKI&‘SGYTFIIYWIMHV

A66 CAB GCT CCT GGA CAA CG6 TT6 GAA TG ATT GGG AAC ATC TAT CCC TCA GAC TCC T
R Q2?6 QRKLEWTIGNTI Y PSS DS ¥

ACC AAC TAC AAT CAG ARG T7C MG GAC AMA GOC ACT CTC ACC GTA GAT ACC AGT GCC TCC -
THYNQKFKDKATLTVDISAS

(A GCC TAT ATG 616 CTG AGC AGT TTA CGC AGC GRA GAT A GC6 6I6 TAC TAC 160 ACC
T Y ¥4¥E LSS5I RSEDTITAVY Y1

361 MC TCC ATG GCT 6AC TAT 165 66T CAG 66T ACK CT6 676 ACT €76 ACC T0C 60T 2gc
RT S M A DY HGEQG6ETIL VT VUGS s
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 HuTe6
"

ACC GGT ACC ACC AT6 236 CTC CCA 6I6 C5C CTC CT6 6IC CT6 ATE TIC T66 ATT CCC &T

MKLPVRLLVLMFWIPA
TCC TCT AGC GAT ATC GIC AIG ACC CAA TCC CCA CIG TCT CT6 CCT 676 ACA CCL GAC GAR
SSSDIVMTQSPISLPVTPGE
mmmmmmmmwmmmm@%Mmmmm
P25 1 S5 CRSSQSLVEGNGNT Y.

CT6 CAC 166 TAC CT6 CAA ARA CCT GRA (26 AGC CCC CAG CT6 CTG ATC TAC ARA 6IC AR
LEW YL QK260 52 QLTI I VKTV S

JAT MG TIT BGC GGG 676 CCC GAC AG6 TTT AGC 66T AGC 63T MCC 660 ACA BT TIC ACC
¥ R F S GV P DRFSES 65 6T DF T

CTG AAR ATC TCC (66 GIG GAA G0C 636 GAC 6TT 666 GTT TAC TAT T6C-2C CAG (R ACC
LKISRVEAEDVGVYYCSQTT

(AT 616 CCC & CTTICEGGGHG&{ZACIMGGIGG%EMEMGGGTACG
g VeETTFPGEEET EVETLI K

6t ==

KREFLLO/ETLOZT OAA
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WB: anti-human Ig-HRP

8

* WB:ant-humn 1gG Fab !

OnCusp
Ex. 1038

0S=

BSFHFLLO/ETOT OAN

0O8080/T10TAC/ LA



vZ/LS

2210 of 10951

122kDa -

40kDa~= | .

1

2

3

®k0a-|

0y

”‘7:‘] H-chain

1] L-chair
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Conc. of test antibodies (pug/ml)
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EcoRI  Kozak
GAA TTC ACC ACC ATG GGA TGG TCC TGC ATT ATT CTC TTT CTC GTC GCC ACC GCC ACA GaC

M 6 W S ¢CI I L F L VAT ATG

GTG CAC AGC CAG GTT CAA CTG CAG CAA CCT GGG GCA GAG CTG GTT CGG CCA GGG GCC TCC
v.r s Qg Vv gL Q QP G A E L VR P G A S

GIC AAA CTG TCC TGC AMA GCT TCT GGC TAC ACT TTC ACC ATC TAC TGG ATC AAC TGG GTG
v XL § C K22 S 6 YT F T L Y W I N WV

ARG CAG AGG CCC GGC CAG GGC CTG GAA TGG ATC GGA AAT ATC TAT CCT AGC GAT TCT TAC
K QR P G Q G L E W I 6 N I Y P 8§ D § ¥

ACA AAT TAC AAC CAG AAG TTC AAG GAC AAG GCT ACC CTG ACC GTG GAC AAA TCT AGC TCC
I N Y N O K F KD K ATULTVDIEK S § 8

ACA GCC TAC ATG CAG CTG AGC AGC CCC ACT AGC GAG GAT ACC GCA GTG TAT TAT TGT ACC
T A Y M QLSS PT S EDS AV Y Y CT

Nhel
AGA ACC AGC ATG GCC GAC TAT TGG GGA CAG GGC ACA ACT CTG ACC GTG AGC AGC GCT AGC
R T 8§ M A DY W G OQ GTTTL TV § 8

VPIO=
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Agel  Kozak
ACC GGT ACC ACC ATG GTT AGC ACA CCT CAA TTIT CTG GTC‘TTC CTG CTC TTC TGG ATT CCT

y¥vSs T P Q F LV F L L F W I P

GCC AGC AGA GGA GAT ATC CTC CTG ACA CAA AGC CCC GCA ATC CTG AGC GTG TCC CCC GGA
AS R 6GDTI L LT QS PATI L SV S P G

GAG CGC GTG AGC TTT AGC TGC CGG GCC AGC CAG AGC ATT GGA ACC AGC ATC CAC TGG TAT
ERV S F S C R A S Q S8 I G T 8§ I H W Y

CAG CAG AGA ACC AAC GGG TCT CCC AGG CTG CTG ATT ARA TAC GCT TCT GAG TCT ATT TCC
¢ QR T NG S PR IL LI K Y A S E S I S

GGG ATC CCA AGC AGA TTC TCC GGC TCT GGC AGC GGC ACT GAT TTT ACT CTG TCT ATC AAC
¢ I PSR F S G S G S ¢TDF T L S I X

AGC GTG GAG TCC GAA GAC ATC GCC GAC TAC TAT TGT CAG CAG AGC AAT TCC TGG CCA TTC
S V.ES E DI ADY Y C Q 0 $ N S W P F
BsilI
ACC TTT GGC AGC GGC ACC AAG CTG GAA ATC AAG CGT ACG
T F G S G T K L E I K
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EcoRI  Kozak |
GAA TTC ACC ACC ATG GGC TGG AGC TGT ATT ATT CTC TTC CTC GTC GCC ACT GCA ACC CCG
M ¢ W § ¢C I I L P L V AT A T G

GIC CAC TCC CAG GIC CAG CTG GTG CAG AGC GGA GCT GAG GTG AAG AAG (CC GGC GCC AQC
vV #8580V QL V QS ¢ AEVETELKTP G L S

GIT AAG GTT TCT TGC AAA GCC TCT GGC TAT ACA TTC ACA ATC TAT TGG ATC AAT TCG GTG
VEV S CXAaSsS 6 Y TFTI YW I NUWY

CGG CAG GCT CCA GGA CAA GGC CTG GAA TGG ATC GGC AAT ATC TAT CCT TCC GAC TCC TAC
R QAP G QG L EWTI G NI VY DP S DS Y

ACC AAC TAT AAC CAG AAA TTT AAG GAC AAA GCA ACA CTG ACC GTG GAC ACC TCT GCC AGC
T N Y ¥ 9 K F KD K BATTILTYVY DT S A S

ACT GCT TAC ATG GAG CTG AGC AGC CTG AGA AGC GAA GAT ACT GCC GTG TAC TAC TGC ACC
T A Y ¥ E L S S LR SETDTU ATV Y ¥ ¢ T

: Nhel
AGG ACA AGC ATG GCC GAT TAC TGG CGA CAA GGG ACC CTG GTG ACC GTG AGC AGC GCT AGC

R T8 M A D Y W66 Q6 TIL VTV § g
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CO7K16/30(2006.01)i, A61K39/395(2006.01)1,
(2006.01)i, C12P21/08(2006.01)1,

A61P35/00(2006.01)i, Cl12N15/09

GOIN33/53(2006.01)41

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCIIED

Minimum documentation searched (classification system followed by classification symbols)

CO07K16/30, A61K39/395, AclP35/00, Cl2N15/09, Cl2P21/08, GO1N33/53

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2013
Kokai Jitsuyo Shinan Koho 1971-2013 Toroku Jitsuyo Shinan Koho 1994-2013

JSTPlus/JMEDPlus/JST7580 (JDreamII),
UniProt/GeneSeg, WPI, BIOSIS(STN),

CAplus (STN) ,

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

GenBank/EMBIL/DDBJ/GeneSeq,
MEDTLINE (STN)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

30 July 2009 (30.07.2009),
& US 2007/0202043 Al
& WO 2007/095749 Al

& EP 1996701 A

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X/A UsS 2007/0202113 Al (Arius Research, Inc.), 18-20,22-40,
30 August 2007 (30.08.2007), 42-44/1-17,
& JP 2009-527230 A & EP 1996700 A 21,41
& WO 2007/095748 Al
X/A JP 2009-528995 A (Arius Research, Inc.), 18-20,22-40,
13 August 2009 (13.08.2009), 42-44/1-17,
& US 2007/0202113 Al & EP 1996700 A 21,41
& WO 2007/095748 Al
X/A JP 2009-527230 A (Arius Research, Inc.), 18-20,22-40,

42-44/1-17,
21,41

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E”  earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specitfied)

“Q” document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search
26 February, 2013 (26.02.13)

Date of mailing of the international search report
12 March, 2013 (12.03.13)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X/A JP 2006-502698 A (Immunomedics, Inc.), 18-20,22-40,
26 January 2006 (26.01.20006), 42-44/1-17,
& US 2004/0001825 Al & EP 1483295 A 21,41
& WO 2003/074566 A2
X/ JP 2010-528056 A (F. Hoffmann-La Roche AG.), 18-20,22-40,
19 August 2010 (19.08.2010), 42-44/1-17,
& US 2008/0131428 Al & EP 2155791 A 21,41
& WO 2008/144891 Al
X/A WO 2010/089782 Al (Alberti Saverio), 18-20,22-40,
12 August 2010 (12.08.2010), 42-44/1-17,
& JP 2012-516887 A & EP 2393512 A 21,41
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:I Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Obscrvations where unity of invention is lacking (Continuation of item 3 of first shect)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

0

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:I As only somc of the required additional scarch fees were timely paid by the applicant, this international scarch report covers
only those claims for which tees were paid, specitically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest ] The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

0

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanicd the payment of additional scarch fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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Continuation of Box No.III of continuation of first sheet (2)

Each of the antibodies described in claims 1 and 3 is specified by
an amino acid sequence for an H-chain V-region thereof and an amino acid
sequence for an L-chain V-region thereof. Although these amino acid
sequences have a certain degree of homology with each other in their
framework regions, the sequences for these regions are derived from known
sequences, as described in the description of the present application
(see the statements in examples 32-33). Therefore, bothof theantibodies
have no significant homoclogy with each other when compared with those
in the prior art techniques, and do not share any common structure, i.e.,
any common essential structural factor.

Both of the antibodies are common in a matter that the antibodies
are anti-human TROP-2Z2 antibodies each having an anti-tumor activity in
vivo and having a human-originated framework region. However, an mouse
anti-human TROP-2 antibody having an anti-tumor activity in vivo is
disclosed in a document known before the priority date of the present
application (US 2007/0202113 Al) and the humanization by a CDR graft
method or the like on the basis of an antibody of a mouse or the like
is a technique known to persons skilled in the art, as described in the
description of the present application (see page 42). When these matters
are taken in to consideration, a matter that a humanized antibody having
a human-originated framework region can be produced on the basis of a
mouse anti-human TROP-2 antiboedy having an anti-tumor activity in vivo
can be conceived easily by persons skilled in the art. Therefore, the
common matter cannot be regarded as a special technical feature in the
meaning within PCT Rule 13.2, second sentence.

Consequently, it is not considered that the inventions of claims 1-44
are relevant to a group of inventions which are so linked as to form
a single general inventive concept.

Accordingly, two inventions, which comprise (A) the inventions of
claims 1-2, and the parts of the inventions of claims 5-44 which are
concerned with claims 1-2 and (B) the inventions of claims 3-4, and the
parts of the inventions of claims 5-44 which are concerned with claims
3-4, are set forth in claims 1-44.

Form PCT/ISA/210 (extra sheet) (July 2009)
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DRS LIGAND BRUG CONJUGATES

CROSS-REFERENCES TO RELATED APPLICATIONS
{60817  This application claims priority benefit of U.S. Provisional Application Serial No.
61/637,808, filed April 24, 2012, the contents of which are incorporated herein by reference

in their entirety for all purposes.

STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNDER
FEDERALLY SPONSORED RESFARCH AND DEVELOPMENT

(66621 NOTAPPLICABLE

BEFERENCE TO A "SEQUENCE LISTING,”" ATABLE, OR A COMPUTER
PROGRAM LISTING APPENDIX SUBMITTED AS AN ASCH TEXT FILE

[66803] The Sequence Listing written in file ~75-1PC.TXT, created on April 22, 2013,
2{,480 bytes, machine format IBM-PC, M5-Windows operating system, is hercby

incorporated by reforence in its entirety for all purposes.

BACKGROUNED OF THE INVENTION

[0004] Cell surface receptors involved in apoptosis induction, such as death domain-
comtaining receptors, multimerize on the membrane of cells due to ligand binding and
biclogically trigger induction of apoptotic signals in the cells (Cell Death and Differentiation,
10:66-75 (20033}, Examples of such cell surface receptors include the turnor necrosis factor
{hereinafler referred to ag TNF)-related apoptosis-inducing ligand (hereinafter referred to as
TRATILY receplor family. TRAIL is a member of the TNF family of proteins, which includes
Fas ligand and TMNF-o (Wiley SR, et al. Immunity 1995 Dec; 3(63:673-82). These proteins
are potent apoptosis inducers.

[6005] The receptors for the TNF family of proteins are characterized by a cysteine-rich
repeat sequence in the extracellular domain. Among them, Fas, a receptor for Fas ligand, and

i
i
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TNF receptor I (hereinafter referred to as TNERI, a receptor for TNF-o, are collectively
referred to as death domain-containing receptors. These receptors bave an intracellular
domain essential for apoptotic signaling which is called the death domain and homologous to
the Dhrosophila suicide gene, reaper {(Golstein, P, et al. {1995) Cell. 81, 185-186, White, K, et
al, (1994} Science 264, 677-683).

{B086]  Five TRAIL receptors have been identified, and two (DR4 [TRAH-R1] and DRS
[TRAJL-R2]) of them can induce apoptotic signaling while the other three (DeR 1 [TRAIL-
R31, DeR2 [TRAYL-R4], and osteoprotegerin {OP(G]) do not induce apoptotic signaling. Like
Fas and TNFRI, intracellular segments of both DR4 and DRS countain a death domain and
induce apoptotic signaling by way of pathways including Fas-associated death domain
protein (hereinafter referred to as FADD) and caspase-& (Chaudhary PM, et al. Immunity

1997 Deo, 7(6): 821-30; Schaneider P, et al. Immunity 1997 Dec; 7(63: 831-36).

[B6871  For the above Fas, TNFRI, DR4, and DRS, agonistic antibodies which bind
respectively to these molecules have an apoptosis-inducing activity on cells having the target
molecules on their surface (Journal of Cellular Physiology, 209: 1021-1028 (2006);
Leukemia, Apl 21 (4): 805-812 (2007); Blood, 89: 1666-1675 (2002); Celiular Immunology,
Jany 153 {1): 184-193 (1994}). The efficacy of these agonistic antibodies is enhanced by
cross-tinking with a secondary antibody or effector celis (Journal of Immunclogy, 149: 3166~

3173 (1992); European Journal of Immunology, Get; 23 (10): 2676-2681 (19933}

{66087  An anti-DRS antibody having capacity to bind to a cell surface receptor involved in
apopiosis induction is currently under clinical development as a therapeutic, and is expected
io reveal the therapeutic effects and kilf the cells {cancer cells and immune disease-related
cells) expressing the receptor in a specific and agonistic manner. The mechanism of action of
this antibody is proposed o be mediated by cross-linking of the antibody molecules together
to form multimers before or after the binding of the antibody to the receptor. Such
multimerization of the antibody subsequently causes multimerization of the antigen receptor
{namely, apoptosis induction). It appears that in vitro experiments, artificial cross-linking by
addition of a secondary antibody against the antibody is required to enhance the activity of
the antibody and that in vivo, cross-linking by Fc receptors on immune effector cells is a
mechanism of action required to produce the activity of the antibody. Recently, atterapts
have been made to further enhance the original function of an antibody by altering structures
of the antibody. For example, it is reported that removal of a specific carbohydrate structure
on an antibody improves the affinity for Fo receptors. Such a mechanism of action suggests
that non-internalizing antibodies to the cell surface receptor are preferred.

2
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[00068]  There remains a need, however, for methods of treating DRS expressing cancers.

BRIEF SUMMARY OF THE INVENTION

{0010]  The present invention provides, infer afia, Ligand Drug Conjugates for targeted
delivery of drug to DR S-expressing cells. The present inventors have conducted extensive
studies and found that an antibody-drug conjugate containing an antibody that can induce
apoptosis in celis has a more significant therapeutic effect on cancer than such antibody
alone. By using the antibody-drug conjugate according to the present invention, the antibody
itself exhibits an apoptosis-inducing effect and the drug conjugated to the antibody also
exhibits a therapeutic effect. For these reasons, the antibody-drug conjugate has an effective
therapeutic effect on patients who cannot be treated effectively by the antibody alone. The
Ligand Drug Conjugates described herein have potent cytotoxic and/or cytostatic activity
against cells expressing DRS, such as DR5-expressing cancer cells. In some embodiments,

the Ligand Drog Conjugate has the formula:
b~ (LU-D), &

wherein L is a Ligand unit, LU is a Linker unit and D is a Drug unit {or eytotoxic agent). The
subscript p is an integer of from 1 to 20, Accordingly, the Ligand Drug Conjugates comprise
a Ligand unit covalently linked to at least one Drug unit. The Drug units can be covalently
linked directly or via a Linker unit (-LU-}. The Ligand unis, described more fully below, isa
RS binding agent, such as an anti-DRS antibody. Accordingly, the present invention also
provides methods for the treatment of, for example, various cancers. These methods
encompass the use of Ligand Drug Conjugates wherein the Ligand unit is an anti-DR3

inding agent that specifically binds to DRS, The DRS binding agent can be, for example, an
anti-DR3 antibody, an anti-DRS antigen-binding fragment, or other DRS binding agent
comprising the amine acid sequence of a humanized antibody heavy and/or light chain

variable region, or derivative thereof.

{8811} In some embodiments, a Ligand Drug Conjugate comprises a DRS binding agent
covalently attached {0 a cytotoxic agent. In some embodiments, a Ligand Drug Conjugate

has the tormula:

L~ (LU-D O
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or a pharmaceutically acceptable salt thereof, having specificity for target cells expressing
DRS, wherein:
i is a ligand unit which is a DRS binding agent; and
(L.1U-D) is a Linker unit-Drug unit mmeiy wherein LU is a Linker unit, and D
S is a drug unit having cytostatic or cytotoxic activity against said target cells; and

the subscript p is an integer of from 1 to 20.

(00121  In some embodiments, a Ligand Drug Conjugate having Formula (I} comprises a

Drug unit having the forowla Dy or Dy

R 3 H O R?

$ 20
“‘:s /'L R
S I AR S L A

”>

R2 O RYRS pE Re (’) De
e R~
P |
N N N
R \T W S Rs !'Qs _\rj T/ \z R o
0 \E'%";(, F

10 ora pharmaceutically acceptable sali thereof, wherein, independently at cach location:

the wavy line indicates the point of attachment to the remainder of the ligand
drug conjugate;
RZ is ~C-Cop alkyl, -Cy-Cyy alkenyl, or -Cy-Cop alkyuyl;

3 s -H, -C-Cap alkyl, ~Ca-Cyp alkenyl, -Co-CUr alkynyi, carboeycle, ~C-Cop

15 alkviene (carbocyele), -Cy-Cao alkenylens(carbocycele), -Co-Cyo alkynylene(carbooycle), ~arvl,
-C1-Chp alkylene(aryD), -Co-Cyo alkenylene{aryl), -Cr-Cyp alkynylena{aryl}, -heterocycle, -Ci-
Cyg allcyienc(heterocyele), -Cy-Chyg atkenylenetheterocycle), or -Cu-Cag
alkynylenefheterocycle};
R’* is -H, -C-Cyp alkyl, -Cy-Cyp alkenyl, -Cy-Cyy alkynyl, carbocyele, -Ci-Cag
20 alkylene {carbocyele), -Cy-Cys alkenylene{carboceycle), -Cy-Cy alkynylene(carbocycle), -aryl,

~(-Cap alkviene{aryl), ~Ca-Coo alkenyviene(aryl), ~C:-Cop alkynylene{aryl), -heterocycle, ~C;-
(o alkylene(heterocyele), ~C:-Cop altenylene(heterocyele), or  -Cy-Cyo
alkynylene(heterocycle);

R¥is-Hor -(C4-Cy atkyl;
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or R and R? jointly form a carbocyelic ring and have the formula {(CRR"),-
wherein R® and R” are independently -H, -C-Cyq alkyl, «Co-Chp alkenyl, ~Ca-Cop alkynyl, or -
carbocycleand s is 2, 3; 4,5 oi“ 6;

R is ~H, -C-Cypalkyl, -Cy-Cayp alkenyi, or ~3-Cyp alkynyl;

R is ~H, -C1-Cyp alkyl, -Cy-Cag alkenyl, -C4-Coq allcynyl, ~carboeycle, -Ci-Chy
atkylene (carbocoyclel, ~C1-Coyp alkenylene(carbocyele), -C4-Cyp alkyvayiene(carbooycle), -aryl,
-C-Cgp alkylene{aryl), -Cy-Cyp alkenyiene(aryl), ~Cy-Cyo alkynylene(aryl), heterocycele, -Cy-
Cyp alkylene(heterocyele), ~Ca-Cyp alkenylens(heterocycle), or  ~Cy-Cag
allkynylenetheterocyele);

cach R® is independently ~H, -OH, -C-Cyy alkyl, ~Us-Cyg alkenyl, -Co-Cog
alkynyl, -O-(C-Cop allyl), -0-4{C1-Cyp alkenyl), ~G-(C2-Cyp alkkynyl), or -carbocycle:

RY is-H, -Ci-Cop alkyl, -Cp-Cyhp alkenyl, or -C,-Cyp alkynyl;

RY is -aryl, ~heteroeycle, or -carbocycle;

R* {g -H, -Cy-Cag alieyl, ~Co-Uig alkenyl, ~Cy-Cyp alkynyl, -carboceycle, -O-
(C1-Cag alkyl), ~O-(T5-Cop alkenyl), -0-(Cr-Cyo alkynyly, or OR™ wherein R™ is -H, a
hydroxyl protecting group, or a direct bond where OR" represents =0;

8 g -H, -C-Cao alkyl, -Cy-Cap alkenyl, or -Cy-Chp alkynyl, -arvi,
-heterocyele, or -carboeycle;

R*? ig ~aryl or -heterocycle;

7, is ~O-, 8-, -NH-, or -NR'., wherein ' i -C;-Cy alkyl, -C2-Cyp alkenyl,
or -Cp-Cag alkynvl;

R s -H, ~Ch-Cop alkyl, -Ca-Cop alkonyl, -Co-Coy alkynyl, -aryl,

-heterocyele, ~(RPOm-RY, or (RPO0)-CHER )

m is an integer ranging from 0-1004;

R is -Cy-Cyg alkylene, -C3-Cop alkenylene, or -Cy-Cap alkynylene;

®Y {5 -H, -C-Cap alkyl, «C;-Cyp alkenyl, or -Cy-Cyp alkynyl;

each occurrence of R® is independently -H, ~-COOH, —~{ CH,Q)WN(Rié)z,
—~(CH: 3~-8G:H, ~{(CH)u-S01-C4-Chp alleyl, «{(CH)-805-Cy-Cap alkenyl, or —(CH,3-S03-C;-
Cap alkynyl;

each occurrence of R'® is independently -H, -C-Cao abkyl, -Co-Cao alkenyl, -
C3-Cap allcynyl or ~{(CH,~-COOH; and

n is an integer ranging from 0 to 6; wherein said alkyl, alkenyl, alkynyl,
alkylene, alkenylene, alkynvkiene, aryl, carbocyle, and heterocycle radicals, whether alone or

as part of ancther group, are optionally substituted.

(91
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[0013] In some embodiments, the Drug unit has formula Dy or a pharmaceutically
acceptable salt form thereof. In some embodiments, I3 is Dy In some embodiments, D s D

In some embodiments,
{00141 In some embodiments, the Drug unit has the formula:

{00131  In some embodiments, the Drug unit has the formula:

\/ ; \/ o~

d i'\ - N lio o /
7 \H f N \\E \ N””(//i ~N Sy /q\\v/ N
o o

A

N o
or a a pharmaceutically acceptable salt form thereof; the DRS binding agent is an anii-DRS
antibody attached to the Linker unit through a sulfur atom of the antibody; the Linker unit

comprises a —Val-Cit- molety; and the subscript p is an integer of from 1 to 8.

[0816] In some embodiments, the Drug unit has the formula:
'
H /\
ENENE Nj\/\ AW

53 'l/ J A WE P ‘/N\ ~ lffi\\
N o7 on
or a pharmaceutically acceptable salt form thereof; the DRS binding agent is an anti-DRS
antibody attached to the Linker unit through a sulfur atorn of the antibody; the Linker unit

comprises a ~Val-Cit- moiety; and the subscript p {5 an integer of from 1 to 8.
[0017] In some embodiments, the Drug unit has the formula:

\/

or a pharmaceutically acceptable salt form thereof] the DRS binding agent is an anti-DRS5
antibody stiached to the Linker unit through a sulfur atom of the antibody; the Linker unit
comprises a ~Succinimide-Caproic acid- moiety; and the subscript p is an integer of from 1 10

&

{8018] In some embodiments, a Ligand Drug Conjugate having Formula (I} comprises a

LA having the formula:
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or a pharmaceutically acceptable salt form thercof, wherein:
-A- is a Stretcher unit;
the subscript ais 0 or 1;
5 each W is independently an amino acid unit;
the subscript w is an integer of from 0 to (2
~¥'- i3 a Spacer unit; and

the subseript vis 0, L or 2,

{6019]  Insome embodiments, a Ligand Drug Conjugate comprising a LU baving the

10 formula —A,—W—Y - has the formula:

G
Hi
AL
L=t 77N
NRT=GA WY, D
\\o O

or & pharmaceutically acceptable salt form thereof, wherein:
R'7 is a member selected from the group consisting of -C-Cip alkylene-, -Cy-

C o alkenylene-, ~-Cy-Cjp alkynylene-, ~carbocyclo-, ~O-(C-Cy alkylenel, O(Cy-Cy

15 alkenylensg)-, -O-((r-Cy alkynylene)-, -aryviene-, -Cy-Cig alkylene-arylene-~, -Cr-Cig
alkenylene-arylene, -Cp-Cyp alkynylenc-arylens, ~arvlene-C-Cyg alkylene-, ~arylene-C:-Cyp
atkenylene-, -arylene-Cp-Cyg alkynylene-, -Cy~Cyy alkylene~{carbocyclo)-, ~Cr-Cig
alkenylene-{carbocyclo}-, ~Cz-C o alkynylene-{carbocyclo)-, -(carboeyclo}-Ci-Cyy alkylene-, -
{carbocyclo}-Ca-Ciy alkenylene-, (carbocyclo)Cr-Chg alkynylene, heterocycio-, -Ci-Cyo

20  alkylene-{heterocycio)-, ~Ch-Cyp atkenylene-(heterocyclo)-, -C5-Cyy alkynylene-(heterocyclo)-
, ~(heterocyelo)-Cy-Cp alkylene-, -(heterocyclo)-Cy-Cyp alkenylene-, -(heterocyclo)-Cr-Cyo
alkynyiene-, -(CH;CH;O), and -(CHyCH,O3~CH,-, wherein r is an integer of from 1 to 10,
and wherein said alkyl, alkenyl, alicynyl, alkylene, alkenylene, alkynykiene, aryl, carbocyle,

carboryclo, heterocyelo, and arylene radicals, whether alone or as part of another group, are

N
W

optionally substituted.

{802¢] In some embodiments, a Ligand Drug Conjugate comprising a LU having the

formula —A;—W Y~ has the formula:

o
[ T, Y, — D)
2_;——&*8 /g O i
\ o /o

-5
/
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or a pharmaceutically acceptable salt form thereof, wherein S is a sulfur atom provided by the
Ligand unit (L).

[6021] Insome embodiments, a Ligand Drug Conjugate comprising a LU having the

formula —A,—W,—Y ,—bhas the formula:

Om- WT—«Q
L‘t /)?

5
or a pharmaceutically acceptable salt form thereof, wherein 8 is a sulfur atom provided by the
Ligand unit (L)
[6822]  In some embodiments, a Ligand Dirug Conjugate comprising a LU having the
formula AW Yy~ has the formula:
/ S N\
I S T \
i £ M. gy
H N e -
H—A,—NT Y v
L : /
\ H O P / n
4
H:f/
2
10 07 NHy

or a pharmaceutically acceptable salt form thereof.

$32317  In some embodiments, a Ligand Drug Conjugate comprising a LU having the
s & = B & =

formula ~A ;WY has the formula:

e

15 or a pharmaceutically acceptable salt form thereol.

[6624]  In some embodiments, a Ligand Drug Conjugate comprising a L having the

formula —A;—W.—Y,~—has the formula:
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// G -~ SN a/u‘\\
Lot Y 45 Y
i N\"f\\‘//\\)\N/ N N i ;

N\

- A, </
"~
gl

H

o~

NH,
or a pharmaceutically acceptable salt form thereof.
J0258]  In some embodiments, for the Ligand Drug Compugate comprising a LU having the
formula —A,—W — Y~ W is an integer ranging from 2to 12, and vy is l or Z. In some
5  embodiments, wis 2 and v is 1 or 2. In some embodiments, W,, is -valine-citrulline- and v is

1 or2.

{0026} In some cmbodiments, a Ligand Drug Copjugate has the formula of Formula (),
wherein L is an anti-DRS antibody, In some embodiments, an anti-DRS antibody comprises
{a) a heavy chain immunoglobulin having the CDRI consisting of amino residues 1-5 of SEQ

10 T NO:11, the CDR2 consisting of amino acid residues 1-17 of SEQ ID NO:1Z, and the
CDIR3 consisting of amine acid residues 1-13 of SEQ 13 NO:13; and (b) a light chain
immunogiobulin having the CDR1 consisting of amino residues 1-16 of SEQ 1D NO:14, the
CDR2 consisting of aming acid residues 1-7 of SEQ ID NO:1 5, and the CDR3 consisting of
amino acid residues 1.9 of SEG 1D NO:16.

15 88271 In some embodiments, a Ligand Drug Conjugate has the formula:
L~ (LU-D}, I

or a pharmaceutically acceptable salt thereof, having specificity for target cells sxpressing

DRS, wherein:

L is a Ligand unit which is an anti-DRS antibody comprising {(a} a heavy chain
20 immunoglobulin having the CDRI consisting of amino residues 1-5 of SEQ [ NGO, the
CDR2 counsisting of amino acid residues 1-17 of SEQ 1D NO:12, and the CIDR3 consisting of
amine acid residues 1-13 of 8EQ ID NG:13; and (b) a light chain immunoglobulin having the
CDRI1 consisting of amino residues 1-16 of SEQ 1D NG: 14, the CDR2 consisting of amino
acid residues 1-7 of SEQ ID NO:135, and the CDR3 consisting of amino acid residues 1-9 of

25 SEQID NO:16; and
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{LU-D) is a Linker unit-Drug unti moiety, wherein LU is a Linker unit, and D
is a Drug unit, wherein the Drug unit is an auristating and

the subscript p is an infeger of from 1 1o 20,

[G028] In some embodiments, the auristatin is auristatin B, AEB, AEVE, AFP, MMAF, or
MMAE. In some embodiments, the auristatin is MMAF. In some embodiments, the

auristatin is MMAE.

{06291  In some embodiments, a Ligand Drug Conjugate has the formula:

0
Lﬁ(o“'m‘ Wy =Yy D
\ o

or a pharmaceutically acceptable salt form thereof, wherein:

P

L. is a Ligand unit which is an anti-DRS antibody comprising {a} a heavy chain
irmmumnoglobulin having the CDRI1 consisting of amino residues 1-5 of SEQ ID NG:11, the
CDR2 consisting of amino acid residues 1-17 of SEQ 1D NO:12, and the CDR3 consisting of
amine acid residues 1213 of SEQ 1 NO:13; and (b) a light chain inununogiobulin having the
CDRI1 consisting of amino residues 1-16 of SEQ 1D NO: 14, the CDR2 consisting of amino
acid residues 1-7 of SEQ D NO: 135, and the CDR3 consisting of amino acid residues 1-9 of
SEQ D NO:16;

S is a sulfur atom of the Ligand unii;

each W is independently an Aminc Acid unit;

the subscript w is an integer of from U to 17;

Y is a Spacer unit; and

the subscript v is &, 1, or 2.

{60307 In some embodiments, W, is valine-citrulline. In some embodiments, no Amine

Acid unit is present. In some embodiments, no Spacer unit is present.

[86031] In some embodiments, a Ligand Drag Conjugate has a p value between 1 and 20. In
some embodiments, the pvalue 1s 2, 4, 6, 8, 18, 12, 14, 16, 18, or 2. In some embodiments,
the p value is between 1 and 8. In some embodiments, the p value is between 2 and 8. In

some embodiments, the pvalue is 2, 4, 6, or 8.

[6032] In some embodiments, an anti-DR5 antibody comprises a heavy chain variable
region comprising amino acid residues 1-122 of SEQ 1D NO:9 and a light chain variable

region comprising amino acid residues 1-114 of SEQ 13 NO:10.

10
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{6033] In some emboediments, an anti-DRS antibody comprises a heavy chain consisting of

amino residues 1-432 of SEQ 3 NO:9 and a light chain consisting of amino acid residues 1-
9 of SEQ ID NO:10. In some embodiments, an anti-DRS antibody comprises a beavy chain

consisting of amino residues 1-451 of SEQ I3 NO:9 and a light chain cousisting of amino

acid residues 1-219 of SEQ 1D NO:1Q,

(%]

[6034] In some embodiments, a Ligand Drug Conjugate has the formula:

mAk / J
‘\ . o~y o \"/ / Me HO \
/ 8 ] . i 5\_ N“"\ ? R 'E\\ "R \\
/ >\ < o) \I " Q Iﬁ \.\:// \n/\N ~. \k/ \N-/\\ o \( q/ ~y 1\}/ ;. !
NG NSNS W N N N Me O A Me OMel QO Me o7
i ﬁ oY f\' Me 1 B
Q O '\L ' I
i H
\\ N /
\ K. /
\ HoNT S0 //
or a pharmaceutically acceptable salt form thereof, wherein mAb is an anii-DRS antibody as
10 described herein, 8 is a sulfur atom of the antibody, and p is an integer of from 1 to 8. In
some embodiments, p is from 3 to 5. In some embodiments, p is from 1 to 3
{66331  In some embodiments, a Ligand Druog Conjugate has the formula:
o ™ HeCa o~ ™~ A
/ f L \
. o~ :. - -~ \
a a1 SR U fL Dl
Le %T"\’” w G o P .}
mab~ \" > iy ) [od \ ’ I
L) /
\ { // p
NH
/7
Qo=
Nrtp

or a pharmaceutically acceptable salt form thereof, wherein mAbD is an anti-DR3 antibody as

[,
[¥4]

described herein, S is a sulfur atom of the antibody, and p is an integer of from 1 t0 8. Inn

some embodiments, p is from 3 o 5. In some embodiments, pis from 1 io 3.

{00367 In some embodiments, the Ligand Drug Conjugate has the formula:

i oY, YT 5, o \\
>\ New o o 3, P NH PO
mab SM \EE N«\ ,\\n/ Y ! }
/
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T

COHLQ QCHLO
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OH
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or a pharmaceutically acceptable salt form thersof, wherein mAb is an anti-DRS antibody as
described herein, S is a sulfur atom of the antibody, and p is an integer of from | to §. In

some embodiments, p is from 3 to 5. In some embodiments, p is from 1 to 3.

[6637] In another aspect, the present invention provides a composition comprising a
mixture of Ligand Drug Conjugates as described herein. In some embodiments, the
composition has an average p value that is between 1 and 20. In some embodiments, the
composition has an average p value that is between 1 and 10. In some embodiments, the

composition has an average p value that is from about 3.5 to about 4.5,

[0638]  In another aspect, the present invention provides pharmaceutical compositions
comprising a Ligand Drug Conjugate as described herein, in admixture with a

pharmaceutically acceptable excipient.

(603971 In still another aspect, the present invention provides anfi-tumor agents comprising

a Ligand Drug Conjugate as described herein, as an effective ingredient,

[0040]  In vet another aspect, the present invention provides methods of treating a cancer
that expresses a DR35S protein or is a DRS positive cancer. In some embodiments, the method
comprises administering to a subjest in need thereof an effective amount of a Ligand Drug
Conjugate as described herein. In some embodiments, the DRSS positive or DRS expressing
cancer is selecied from the group consisting of melanoma, glioblastoma, colorectal cancer,
non-small cell lang carcinoma, uterine cancer, pancreatic cancer, prostate cancer, breast
cancer, ovarian cancer, and hematological cancer. In some embodiments, the cancer is
pancreatic cancer. In some embodiments, the cancer is melanoma. In some embodiments, the
cancer is breast cancer. In some embodiments, the cancer is ovarian cancer. In some
embodiments, the cancer is colorectal cancer, In some embodiments, the cancer is renal

cancer. In some embodiments, the cancer is glioblastoma.

BRIEF DESCRIPTION OF THE DRAWINGS

{0043] Figures 1-12 provide the rosults for 12 coll lines evaluated with BB273 Ligand Drog

Conjugates of the present invention.

{0042} Figures 13-23 provide in vive results for the Ligand Drug Conjugates of the present

inveniion.
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DETAILED DESCRIPTION OF THE INVENTION

Definitions and Abbreviations

{66431 When a trade name is used herein, reference to the trade name also refers to the
5 product formulation, the generic drug, and the active pharmaceutical ingredient(s) of the trade

name product, unless otherwise indicated by context.

[0044] The terms "DRS binding agent” and "anti-DRS binding agent™ as used hersin refers
to a molecule, e.g., a protein, that specifically binds to DR3. Examples can include a full
length anti-DRS antibody, a fragment of a full length anti-DRS antibody, or other agent that
10 includes an antibody heavy and/or light chain variable region, and derivatives thereotf,
[6043] The terms "inhibit" or "inhibition of” as used herein means to reduce by a
measuprable amount, or to prevent entirely.
{60461 The term "deplete,” in the context of the effect of a DRS binding agent on DRS5-
expressing cells, refers to a reduction in the number of or elimination of the DRS-expressing

cells.

[
[

(8047  The term "compound” refers to and encompasses the chemical compound itself as
well as, whether explicitly stated or not, and unless the context makes clear that the following
are to be excluded: amorphous and crystallive forms of the compound, including
polymorphic forms, where these forms may be part of a mixture or in isolation; free acid and
20 free base forms of the compound, which are typically the forms shown in the structures
provided herein; isomers of the compound, which refers to optical isomers, and tautomeric
isomers, where optical isomers include enantiomers and diastereomers, chiral isomers and
non-chiral isomers, and the optical isomers include isolated optical isomers as well as
mixtures of optical isomers including racemic and non-racemic mixtures; where an isomer
25 may be in isolated form or in a mixture with one or more other isomers; isotopes of the
compound, including deuterium- and trithume-containing compounds, and including
compounds containing radioisotopes, including therapeutically- and diagnostically-effective
radicisotapes; muftimeric forms of the compound, including dimerie, trimeric, otc. forms;
salts of the compound, preferably pharmaceutically acceptable salts, including acid addition
30 salts and base addition salts, including salts having organic counterions and inorganic
counterions, and including zwitterionic forms, where if a compound is assoctated with two or
more counterions, the two or more counterions may be the same or different; and solvates of

the compound, including hemisolvates, monosolvates, disolvates, ete., including organic

[,
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solvates and inorganic solvates, said inorganic solvates including hyvdrates; where if a
compound is associated with two or more solvent molecules, the two or more solvent
molecules may be the same or different. In some instances, reference made hereinto a
compound of the invention will include an explicit reference to one or more of the above
forms, e.g., salts and/or solvates, however, this reference is for emphasis only, and is not to

be construed as excluding other of the above forms ag identified above.

[8048] Unless otherwise noted, the term "alkyl” refers o a saturated straight or branched
hydrocarbon having from about 1 to about 20 carbon atoms {(and all combinations and
subcombinations of ranges and specific numbers of carbon atoms therein}, with from about 1
to about & carbon atoms being preferred. Examples of alkyl groups are methyl, ethyl, -
propyl, ise-propyl, s-butyl, iso-butyl, sec-butyl, fer-butyl, n-pentyl, Z-pentyl, 3-pentyl, 2-
methyl-2-butyl, n-hexyl, r-heplyl, s-octyl, a-nonyl, #-decyl, 3-methyl-2-butyi, 3-methyl-1-
butyl, 2-methyl-1-butyl, 1-hexyl, 2-hexyl, 3-hexyl, 2-methyl-Z-pentyl, 3-methyl-2-pentyl, 4~
methyl2-pentyl, 3-methyl3-pentyl, 2-methyb-3-pentyl, 2,3-dimethyl-2-butyl, and 3,3~
dimethyl-2-butyl. In the structures herein, a bond without a label is taken is takento be a

methyl group, according to conventional practice in the art.

[0049]  Alkyl groups, whether alone or as part of another group, may be referred to as
"substitated.” A substituted alky! group 15 an alkyl group that is substituied with one or more
groups, preferably 1 to 3 groups {and any additional substituents selected from halogen),
including, but not limited to, -halogen, -O-(C;-Cy alkyl}, -CO-(C,-Cy alkenyly, ~-0-{Cy-Cy
alkynyl}, ~aryl, -COR', -OC{OR’, -CIOHYOR!, -CIOINH, , -COMWNHR', -COIMNKR ),
MNHCOWR, -SRY, -S5O3R, -S{ORR, -S{O)R’, -OH, =O,'-N3 . ~NHa, -NH(®R"}, -N(R), and
-CN, where each R is independently selected from -H, -C-Cy alkyl, -Cy-Cy alkkenvl, -Cy-Cy
alkynyl, or ~aryl, and wherein said -O-~(C~Cy alkyl}, ~O-{Cp-Cy akkenyl), ~-0-{Ch-Cy alkynyl),
~aryl, ~Cy-Cy alkyl, -Co-Cq alkenyl, and -Cy-Cy alkynyl groups can be optionally further
substituted with one or more groups including, but not limited to, -C,-Cy alkyl, -C;3-Cy
alkenyl, -Cy-Cy alkynyl, -halogen, -O-{Cy-Cy alkyl), -O-{C5-Cy alkenyl), ~-0-{Ca-Cy alkynyl), -
aryl, -C(ORY, -OCORY, -C(OOR", ~-C{O}NH: , -C{ONHR", -C{ON(R"),, -NHC(O)R", -
SR, -SOsRY, -S{ORRY, -S(OR"Y, -OH, N, -NH;, -NH(R"), -N{R"); and -CN, where each

R" is independently selected from ~H, -C;-Cy alkyl, ~Cr-Cy allvenyi, -Cy-Cq alkynyl, or ~aryl

[0058] Unless otherwise noted, the terms "alkenyl" and "alkynyl" refer to straight and
branched carbon chains having from about 2 to about 20 carbon atoms (and all combinations
and subcombinations of ranges and specific numbers of carbon atoms thereln), with from
about 2 {0 about & carbon atoms being preferred. An alkenyl chain has at least one double

14
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bond in the chain and an alkynyl chain has at least one triple bond in the chain. Examples of
alkeny! groups include, but are not limited to, ethylene or vinyl, allyl, -1-butenyl, -2-butenyl,
-isobutylenyl, -1-pentenyl, -2-pentenyl, -3-methyi-1-butenyl, -2-methyl-2-butenyl, and -2,3—
dimethyl-2-butenyl. Examples of alkyny! groups inclade, but are not limited to, acetylenic,
propargyl, acetylenyl, propynyl, -1-butynyl, -2-butynyl, -1-pentynyl, -2-pentynyl, and -

3-methyi-1 butynyvl.

{00811  As with alkyl groups, alkeny] and alkyny! groups can be substituted. A
"substituted” alkenyl or alkynyl group is one that is substituted with one or more groups,
preferably 1 {0 3 groups (and any additional substituents selected from halogen), including
but not limited to, halogen, ~O-(C-Cy alkyh), ~O-{Cs-Cy alkenyl), ~0-(Co-Cs alkynyl), -aryl,
~-C{NMRY, -OC{OR, ~-C{OOR!, ~C{ONH, , -CIOMNHR!, -COM(KY,, -NHCOIR!, -8R/, -
SO:R, -S(ORR, -S(OR, ~OH, =0, -Ns, -DNH,, -NHRY, -N(R"), and -CN, where each R' is
independently selected from -H, -C,-Cg alkyl, -Cp-Cy alkyenl, ~Cy-Cq alkynyl, or ~aryl and
wherein said -0-(C-Cy alkyl), -O-(C-Cy alkenyl), -0-(Cy-Cy alkynyl}, ~arvl, -C;-Cy alkyl,
-C-Cy atkenyl, and -Co-Cs alkynyl groups can be optionally further substituted with one or
more substituents including, but not Hmited to, ~C-Cy alkyl, -Cy-Cy alkenyl, ~Ca-Cy alkynyl,
-halogen, -O-{C-Cy alkyly, -O-{Cy-Cy alkenyl), -0-(CoCs alkynyl), -aryi, -COIR",
-OC{OR", -C{OYORY, ~-C{OINH,, -CONHR", -C{OMN{R" g, -NHC{OR", -SR", -SO:R”, -
S{ORR", -S{(OR", -OH, -Nj, -NH;, -NH(R"), -N(R") and -CN, where each R" is

independently selected from -H, -C,-C; alkyl, ~Cy-Cg alkenyl, -Cy-Cy alkynyl, or -aryl.

[0852]  Unless otherwise noted, the term "alkylene" refers to a saturated branched or
straight chain hydrocarbon radical having from about 1 to about 20 carbon atoms (and ali
combinations and subcombinations of ranges and specific numbers of carbon atoms therein),
with from about | to about 8 carbon atoms being preferred and having two monovalent
radical centers derived by the removal of two hydrogen atoms from the same or two different
carbon atoms of a parent alkane. Typical alkylenes include, but are not limited to, methylene,
ethylene, propylene, butylene, pentylens, hexylene, heptylene, ocytylene, nonylene, decalense,
i, 4-cyciohexyiene, and the like. Alkylene groups, whether alone or as part of another group,
can be optionally substituted with one or more groups, preferably 1 to 3 groups (and any
additional substituents selected from halogen), including, but not limited to, ~halogen, -O-
{C-Cs alkyl), ~-O-(Co-Cy alkenyl), -C-(Cy-Cy altkynyl), -arvi, -C(OIR!, -OC{OHR!, -C{OOR!, -
C{OWNTH; , -<CONHR, -CION(RY,, -NHC{OIR!, -8R, -804R), -S(ORR, -S{OR, -OH,
=), -Nj , -NHp, -NH(R'}, -N(R"); and -CN, where each R’ is independently selected from -H,

-Cy-Cy alkyl, ~Co-Cs alkenyl, -Cy-Csg alkynyl, or -aryl and wherein said -O-(C-Cy alkyl), -O-

sy
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(C2-Cy alkenyl), -O-(Cy~Cp alkynyly, -aryl, -C-Cy alkyl, -Cy-Cy alkenyl, and -C,-Cy alkynyl
groups can be further optionally substituted with one or more substituents including, but not
limited to, ~C,-Cy alkyl, «C2-Cy alkenyl, -Co~Cy alkynyl, -halogen, -0-(C;-Cy alkyl}, -O-{Cy-
Cy atkenyl), -O-(Cy-Cs alkynyi), -aryl, -C{OR", -OC(OIR", -C{OYOR", -C{ONH,, -
C{OMNHR", ~-C{OMNRM),, -NHC(OR", -8R", -8CR", -S{O),R", -S(OR", -OH, -Nj, -NH;,
SNHOR™, -N(R™), and -ON, where each R" is independently selected from -H, -C,-Cy alkyl, -

4-Cy alkenyl, ~Co-Cs alkynyl, or ~aryl

§053] Unless otherwise noted, the term "alkenyiene” refers to an optionally substituted
> v ~
alkyiene group containing at least one carbon-carbon double bond. Exemplary alkenylene

groups inciude, for example, ethenyiene (-CH=CH-} and propenylene (-CH=CHCH,-}.

{0084] Unless otherwise noted, the term "alkynylene” refers to an optionally substituted
atkviene group containing at least one carbon-~-carbon triple bond. BExemplary alkynylene
groups include, for example, acetylene {-C=C-), propargyl (-CH,C=C-), and 4-pentyny!

(-CIRCHRCHC=CH-).

{0653]  Unless otherwise noted, the term "aryl” refers to a monovalent aromatic
hydrocarbon radical of 6-20 carbon atoms (and all combinations and subcombinations of
ranges and specific numbers of carbon atoms therein) derived by the removal of one
hydrogen atom from a single carbon atom of g parent aromatic ring system. Some aryl
groups are represented in the exemplary structures as "Ar". Typical aryl groups include, but
are not Hmited to, radicals derived from benzene, substituted benzene, phenyl, naphthalene,

anthracene, biphenyi, and the like.

[6836] An aryl group, whether alove or as part of another group, can be optionally
substituted with one or mare, preferably 1 to 5, or even 1 o 2 groups including, but not
timited to, -halogen, -Ci-Cs alkyl, -Cy-Cy alkenyl, ~-Cy-Cy alkynyl, -O-(C-Cy alkyl}, -0-{Cy-
Cg alkenyl), ~O-{C3-Cg alkynyly, ~aryl, -C(OYR’, -OC{MHR!, -COHOR!, -C(OINH, ,
LC{OMINHRY, -C(OMN(R Y, “NHCOR!, -SR’, -SO:R, -S(ORR, -S(OIR, -OH, -NO,, -N3 ,
-NH;, -NHRD, -NR"), and -CN, where cach R’ is independently selected from -H, -C,-Cy
alkyl, -C,-Cy alkenyl, -Uy-Cy alkynyl, or -aryl and wherein said -C-Cy alkyl, -Cy-Cy alkenyl,
-C5-Cy atkynyl, O-(C-Cy alkyly, ~-O-(Cy-Cy alkenyl), ~O-(Cy-Cy alkynyl), and -arvl groups
can be further optionally substituted with one or more substituents including, but not himited
to, -Ci-Cs alkyl, ~C,-Cy alkenyl, -Cr-Cs alkynyl, -halogen, -O-(Ci-Cy alkyl), -O-(Co-Cy
alkenyl), -O-(Cy-Cy alkynyly, ~aryl, ~-C(OR", -OC{OWR", -C{(OYOR", ~-C(O)NH, ,
COINHR", -CON(R ™M), -NHCER", -8R, -SO4R", -S(O)RR", -5(OIR", -OH, -Nj3 , ~NHz, -
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NHR™, -N(R"); and -CN, where sach R" iz independently selected from -H, -C~Cg alkyl, -
(C3-Cy alkenyl, -Cy-Cy alkynyl, or ~aryl.

J00S7]  Unless otherwise noted, the term “arvlene” refers to an optionsally substituted aryi
group which is divalent (i.e., derived by the removal of two hydrogen atoms from the same or
two different carbon atoms of a parent aromatic ring system) and can be in the ortho, meta, or
para configurations as shown in the following structurss with phenyl as the exemplary aryl

group:

in which the aryl group (e.g., phenyl group) can be unsubstituted or substituted. In some
embodiments, the arvlene is a substituted arylene, wherein it is substituted with up to four
groups including, but not limited to, -Ci-Cy alkyl, -O-(C1-Cy alkyly, -aryl, -C(OR', -OC{OIR,
~COYOR!, -CLOMNH,, -CONHR', -C{OJNRY,, -NHC{OR!, -S(ORR, -S(O)R, -OH, -
halogen, -Na, -NH;, -NH(RY, -N(R'); and -CN; wherein each R’ is independently selected
from H, -C~Cs alkyl and arylL

{0058] Unless otherwise noted, the ferm "heterocyele” refers to a monocyclic, bicyclic, or
polycyelic ring system having from 3 to 14 ring atoms (also referred to as ring members)
wherein at least one ring atom in at [east one ring is a heteroatom selected from N, O, P, or 5
(and all combinations and subcombinations of ranges and specific numbers of carbon atoms
and hetercatoms therein). The heterocycle can have from 1 to 4 ring heteroatoms
independently selected from N, O, P, or S. One or more N, C, or § atoms in a heterocyele
can be oxidized. A monocyclic heterccycle preferably has 3 to 7 ring members (g, 20 6
carbon atoms and 1 to 3 heteroatoms independently selected from N, O, P, or 8}, anda
bicyelic heterocycele preferably has 5 to 10 ring members (e.g., 4 to 9 carbon atoms and 1 to 3
helercatoms independenily selected from N, G, P, or §). The ring that includes the
heteroatom can be aromatic or non-aromatic. Unless otherwise noted, the heterocycle is
attached o its pendant group at any heteroatom or carbon atom that resulis in a stable
structure.

{06597 Heterocycles are described in Paguette, "Principles of Modern Heterocyclic

Chemistry” {W.A. Benjamin, New York, 1968), particularly Chapters 1, 3,4, 6,7, and &;

"The Chemistry of Heterocyclic Compounds, A series of Monographs” (John Wiley & Sons,
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New York, 1950 to present), in particular Volumes 13, 14, 16, 19, and 28: and /. dm. Chem.
Soc. 82:5566 (1960},

[6060] Unless otherwise noted, the term "heterocyclo” refers to an optionally substituted
heterocycle group as defined above that is divalent (4e., dorived by the removal of two
hydrogen atoms from the same or two different carbon atoms of a parent heterocyclic ring

system).

(0061} Examples of "heterocycle” groups include by way of example and not luunitation
pyridyl, dihvdropyridyl, tetrahydropyridyl (piperidy!), thiazolyl, pyrimidinyl, furanyl,
thienvl, pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl, benzofuranyl, thianaphthalenyl, indolyl,
indolenvi, quinclinyl, isogquinolinyl, benzimidazolyl, piperidinyl, 4-piperidonyl, pyrrolidinyl,
2-pyrrolidonyl, pyrrolinyl, tetrahydrofuranyl, bis-tetrahydrofuranyl, tetrahydropyranyl, bis-
tetrabydropyranyl, tetrahydroquinolinyl, tetrabydroisoquinolinyl, decahydroquinolinyl,
octahydroisoquinolinyl, azocinyl, triazinyl, 6H~1,2, 5-thiadiazinyl, 2H,6H-1,5,2-dithiazinyi,
thienyl, thianthrenyl, pyranyl, isobenzofuranyl, chromenyl, xanthenyl, phenoxathinyi, 2H-
pyrrolyl, isothiazolyl, isoxazolyl, pyrazinyl, pyridazinyl, indelizinvl, isoindolyl, 3H-indolyl,
1 H-indazolyl, purinyl, 4H-quinclizinyl, phthalazinyl, naphthyridinyl, quinoxalinyl,
gquinazolinyl, cinnolinyl, pteridinyl, 4H-carbazolyl, carbazolyl, §-carbolinyl, phenanthridinyl,
acridinyl, pyrimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, furazanyl, phenoxazinyl,
isochromanyl, chromanyl, imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl,
piperazinyl, indolinyl, iscindolinyl, quinueclidinyl, morpholinyl, oxazolidinyl, benzotriazolyl,
benzisoxazolyl, oxindolyl, benzoxazolinyl, and isatinoyl. Preferved "heterocycle” groups
include, but are not limited to, benzofuranyl, benzothiophenyl, indolyl, benzopyrazolyl,
coumarinyl, isoquinclinyl, pyrrolyl, thiophenyl, furanyl, thiazolyl, imidazolyl, pyrazolyl,
triazoivi, quinolinyl, pyrimidinyl, pyridinyl, pyridonyl, pyrazinyl, pyridazinyl, isothiazolyl,

isoxazolyl and tetrazolyl

00621 A heterocycle group, whether alone or as part of another group, can be optionally
substituted with one or more groups, preferably 1 to 2 groups, including but not Himited to,
-C4-Cy alkyl, ~Cy-Cy alkenyl, -C)-Cs alkynyi, -halogen, -G-(C;-Cp alkyl), -O-{Cy-Cy alkenyl),
-03-(Co-Cy alkynyl), ~aryl, -C(OIR!, -OCOR/, ~C(O)OR', -C(OINH, , ~-C{ONHE],
~C{ON(R )y, -NHC{O)R!, -SR’, -SO:K’, -S(ORR', -S(OR, -OH, -Ni, -Ni,, --NH(R"'),
-N{R"), and -CN, where each R’ is independently selected from -H, ~Cy-Cy alkyl, -C3-Cy
alkenyl, -C,-Cg alkynyl, or -aryl and wherein said -O-(C,-Cy alkyl), ~-O~(Co-Cy alkenyl), -O-
{C5-Cg alkynyl), -Cy-Cy alkyl, -Co-Cy alkenyl, ~Co-Cy alkynyl, and ~aryl groups can be further
optionally substituted with one or more substituents including, but not limited to, -C;-Cy
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alkyl, -C;-Cy alkenyl, -Cy-Cy alkynyl, -halogen, ~O-(C-Cy alky D), -O-(Co-Cy alkenyl), ~O-(Cy-
Cs alkynyl), ~aryl, -CIOMR", -OC{O)R", -C{OYOR", -C(ONH, , ~-C{OINHR", -C{ONR"),, -
MNHC{OR", -8R, -SOG3R", -S(ORRY, -S(ORY, -OH, -N3 , -NH;, ~NH(R™), ~-MN{R") and ~CN,
where each R" is independently selected from -H, -C;-Cy alkyl, ~Co-Cy alkenyl, -Co-Cy

atkynyl oraryl

{0063 By way of example and not limitation, carbon-bonded heterocycles can be bonded
at the following positions: position 2, 3, 4, 5, or 6 of a pyridine; position 3, 4, 5,or 6 of a
pyridazine; position 2, 4, 5, or 6 of a pyrimidine; position 2, 3, 5, or 6 of a pyrazine; position
2,3, 4, or 5 of & furan, tetrahydrofuran, thiofuran, thiophene, pyrrole or tetrahydropyrrole;
position 2, 4, or § of an oxazole, imidaroele or thiazole; position 3, 4, or 5 of an isoxazole,
pyrazole, or isothiazole; position 2 or 3 of an aziridine; position 2, 3, or 4 of an azetidine;
position 2, 3,4, 5, 6, 7, or 8 of a quinoline; or position 1, 3, 4, 5, 6, 7, or § of an isoguinoline.
Still more typically, carbon bonded heterocycles include 2-pyridyl, 3-pyridyl, 4-pyridyl, 5-
pysidyl, 6~pyridyl, 3-pyridazinyl, 4-pyridazinyl, 5-pyridazinyl, 6-pyridazinyl, Z-pyrimidinyl,

4-pyrimidinyl, S-pyrimidinyi, &6-pyrimidinyl, 2-pyrazinyi, 3-pyrazinyl, S-pyrazinyl, 6-

pyrazinyl, 2-thiazolyl, 4-thiazolyl, or S-thiazolyl.

[0664] By way of example and not limitation, nitrogen bonded heterocycies can be bonded
at position 1 of an aziridine, azetidine, pyrrole, pyrrolidine, 2-pyrroline, 3-pyrroline,
imidazole, imidazolidine, Z-imidazoline, 3-imidazoline, pyrazole, pyrazoline, Z-pyrazoline, 3-
e s . S oy e o TP S
pyrazoline, piperidine, piperazine, indole, indoline, or 1H-indazole; position 2 of a isoindole,
or isoindoline: position 4 of a morpholine; and position 9 of a carbazole, or f-carboline. Suill
maore typically, nitrogen bonded heterocycles include 1-azividyl, f-azetedyl, -pyrrolyi, §-

imidazolyl, -pyrazolyi, and L-piperidinyl

[0663] Unless otherwise noted, the term "carbocycie,” refers to a saturated or unsaturated
non-aromatic monocyclic, bicyclic, or polyeyelic ring system having from 3 to 14 ring atorus
{and all combinations and subcombinations of ranges and specific numbers of carbon atoms
therein) wherein all of the ring atoms are carbon atoms. Monocyclic carbocyeles preferably
have 3 to 6 ring atoms, still more preferably 5 or 6 ring atoms. Bicyclic carboeycles
preferably have 7 to 12 ring atoms, e.g., arranged as a bicyclo {4,5], [5,5], [5.6] or [6,6]
system, or 9 or 10 ring atoms arranged as a bicyclo [5,6] or i6,6] system. The term
"carbocycle” includes, for example, a raonocyclic carbocycle ring fused 1o an arylring (e.g., a
monocyclic carbocycle ring fused to a benzene ring). Carbocyles preferably have 3 10 8

carbon ring atoms.

[y
R
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[0066] Carbocycle groups, whether alone or as part of another group, can be optionally
substituted with, for example, one or more groups, preferably 1 or 2 groups (and any
additional substituents selected from halogen), including, but not Himited to, -halogen, -Ci-Cs
alkyl, -C;-Cx alkenyl, -C3-Cy alkynyl, ~O-(C-Cq alkyl}, ~-O-(Cy-Cy alkeny ), ~0O-{C5-Cy
alkynyly, ~aryl, -C{OR, -OC(OIR, -C{OYOR', -C(OINH, , -COMNHER', -CION(R ),
SNHC{O)R!, -8R, -SO5R!, -S(O)RR, -S(OWR, ~-OH, =0, -Ns, -NHy, -NH{RD, -N(R"), and
-CHN, where each R’ is independently sclected from -H, -Cy-Cy alkyl, -Cr-Cy alkenyl, -Co-Ce
alkynyl, or -arvl and wherein said ~C-Cy alkyl, ~C3-Cy alkenyl, -Co-Cy alkynyl, -O-(C-Cp
alkyl), ~0-(Ch-Cy alkenyl), -O-(Cy-Cy alkynyl), and ~aryl groups can be further optionally
substituted with one or more substituents including, but not limited to, -Cy-Cy alkyl, -Co-Cy
alkenyl, -C-Cy alkynyl, -halogen, -0-{C,-Cy alkyl), ~O-(Cy-Cy alkenyl), -O-(Co~Cy alkynyi),
~aryl, -CEOR", -OCIHR", -C{OYOR", -C{OINH; , -C(OMNHR", -C(OINR" ), -NHC(OR", -
SR, -SO:R", -S{O)R", -S(OR", -OH, -Nj , -NH,, ~-NH(R"), -N(R"), and -CN, where each

R" is independently selected from -H, ~C;-Cy alkyl, -Cy-Cy alkenyl, ~Ca-Cs alkynyl, or -aryl.

06067} Examples of monocyclic carbocylic substituents include ~cyclopropyl,
-cyclobutyl, ~cyclopentyi, -1-cyclopent-1-cnyl, -1-cyclopent-2-cnyl, -1-cyclopent-3-cayl,
cyclohexyl, ~1-cyclohex-1-enyl, -1-cyclohex-2-¢nyl, ~1-cyclohex-3-cuyl, -cycloheptyl,
~-cycloootyl. -1,3-cyelohexadienvi, -1,4-cyclohexadienyl, -1,3-cyeloheptadienyl, -1,3,5-

cycloheptatrienyl, and —cyclooctadienyl.

[0668] A "carbooyelo,” whether used alone or as part of another group, refers to an
opticnally substituted carbocycle group as defined gbove that is divalent (i.e., derived by the
removal of two hydrogen atoms from the same or two different carben atoms of a parent

carbocyclic ring svstem).

[6669]  Unless otherwise indicated by context, a hyphen (-} designaies the point of
attachiment to the pendant molecule. Accordingly, the term  "-{C,-Cg alkylenejaryl” or "-Cy-
Cy alkylene(arvl)" refers to a C-Cy alkylene radical as defined herein wherein the alkylene
radical is attached to the pendant molecule at any of the carbon atoms of the alkylene radical
and one of the hydrogen atoms bonded to a carbon atom of the alkylene radical is replaced
with an aryl radical as defined herein. Typical "-(C-Cy alkylenelaryl,” "-(Cy-Cy
alkenyleng)aryi®, "and -({C;-Cy alkynvienejaryi™ groups include, but are not limited to,
benzyl, 2-phenylethan-1-yl, 2-phenylethen-1-vl, naphthylmethvl, 2-naphthylethan-1-yi, 2-

naphthylethen-1-yl, naphthobenzyl, 2-naphthophenylethan-1-vi and the tike.
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{80781 When a particular group is "substituted”, that group may have one or more
substituents, preferably from one to five substituents, more preferably from one to three
substituents, most preferahly from one to two substituents, independently selected from the
iist of substituonts. The group can, however, generally have any number of substituents

selected from halogen. Groups that are substituted are so indicated.

L

[0G78] 1t is intended that the definition of any substituent or variable at a particular location
in a molecule be independent of its definitions elsewhero in that moolecule. It is understood
that substituents and substitution patterns on the compounds of this invention can be selected
by one of ordinary skill in the art to provide compounds that are chemically stable and that
i can be readily synthesized by techniques known in the art as well as those methods set forth

herein.

[8372]  Protective groups as used herein refer to groups which selectively block, either
temporarily or permanently, one reactive site in a multifunctional compound. Suitable
hydroxy-protecting groups for use in the present invention are pharmaceutically acceptable

15 and may or may not need to be cleaved from the parent compound after administrationto a
subject in order for the compound to he active. Cleavage is through normal metabolic
processes within the body. Hydroxy protecting groups ave well known in the art, see,
PROTECTIVE GROUPS IN ORGAMIC SYNTHESIS by T. W, Greene and P, G, M. Wuts (John
Wiley & sons, 3" Edition) jncorporated herein by reference in its entirety and for all purposes

20 and include, for example, ether {e.g., alkyl ethers and silvl ethers including, for example,
dialkylstlylether, trialkylsilylether, diatkylalkoxysilyvlether), ester, carbonate, carbamates,
sulfonate, and phosphate proteciing groups. Examples of hydroxy protecting groups inciude,
but are not limited to, methyl ether; methoxymethyl ether, methyhhiomethy! ether,
{phenyidimethylsilyDmethoxymethy! ether, benzyloxymethy! ether, p-

25 methoxybenzyloxymethyl ether, p-ﬁitmbenzyioxymethyi ether, o-nifrobenzyloxymethyl
ether, (4-methoxyphenoxymethyl ether, guaiacolinethyl ether, t-butoxymethyl ether, 4-
pentenvioxymethyl ether, siloxymethyl ether, 2-methoxyethoxymethyl ether, 2,2,2-
trichlorcethoxymethyl ether, bis(2-chlorcethoxyimethy! ether, 2-{trimethylsilyllethoxymethyl
ether, menthoxymethyl ether, teteahydropyrany! ether, -methoxyeyleoheoxy! ether, 4-

30 methoxytetrahydrothiopyranyl ether, 4-methoxytetrahydrothiopyranyl ether 5,5-Dioxide, 1-
[(Z-choro-4-methylphenyil-4-methoxypiperidin-4-vi ether, 1-(2-fluorophneyly-4-
methoxypiperidin-4-yl ether, 1,4-dioxan-2-yl ether, tetrahydrofuranyl ether,
tetrahiydrothiofuranyl ether; substituted othyl ethers such as T-ethoxyethyl ether, 1-(2-

chioroethoxylethyl ether, 1-[2-(trimethyisilyDethoxylethy! ether, I-methylI-methoxyvethyl
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ether, |-methyl-1-benzvioxyethyl ether, 1-methyl-1-benzyloxy-2-fluorcethy!l sther, 1-methyl
I phenoxyethy! ether, 2-trimethyisilyl ether, t-butyl ether, aliyl ether, propargyl ethers, p-
chiorophenyl ether, p-methoxyphenyl ether, benzy! ether, p-methoxybenzyl ether 3,4~
dimecthoxybenzy! sther, rimethylsilyl ether, triethylsilyl ether, tripropyisilyiether,
dimethylisopropylsilyl ether, diethvlisopropylsily! ether, dimethylhexylsilyl ether, 1-
butyldimethylsilyl ether, diphenylmethylsilyl ether, benzoylformate ester, acetate ester,
chioroacetate ester, dichloroacetate ester, trichloroacetate ester, trifluorcacetate ester,
methoxyacetate ester, triphneyimethoxyacetate ester, phenylacetate ester, benzoate ester,
alkyi methyl carbonate, alkyl 9-flucrenyimethy! carbonate, alkyl ethyi carbonate, alkyl12,2,2 -
trichloroethyl carbonate, 1,1,-dimethy}-2,2 2-trichloroethyl carbonate, alkylsuifonate,
methanesuifonate, benzyisulfonate, tosylate, methyicne acetal, ethylidene acetal, and t-
butvimethylidene keial, Preferred protecting groups are represented by the formulas -R,
SSHRMEYMR), -CIOHR, -COOR, -C{OINHR), ~S{(ORR, ~S{OROH, PIOYOH),, and
-POYOIDHOR, wherein R is C-Cyp alkyl, Co-Cho alkenyl, Co-Cop alkynyl, -C-Cyy
alkylene{carbocyele), -Cy-Coo alkenviene{carbooycele), -C2-Cyp alkynylene{carbooyele), -Cs-
Cig aryl, -C-Cyp alkvienelaryl), -Cr-Cyp alkenvlens(aryl), -Co-Ch alkynylene{aryl), -Ci-Cyy
alkylene(heterovycle), ~Ca-Cye alkenylene(heterocycle), or ~Ch-Cop atkynylenelbeterocycle)
wherein said alkyl, alkenyl, allkkynyl, alkyiene, alkenylenc, alliynylene, aryi, carbocycle, and

heterocycle radicals whether alone or as part of another group are opticnally substituted.
5 B grouyp Y 3
{66731 The abbreviation "AFP” refers o dimethylvaline-valine-dolaisoleuine- dolaproine-
phenylalanine-p-phenylenediamine (see Formula XVII infra).
[06674] The abbreviation "MMAE" refers to monomethyl auristatio E (vee Formula XII
nfra.
{66731 The abbreviation "AEB" refers {o an ester produced by reacting auristatin E with
paraacety] benzoic acid (see Formula XXII infiral.
[0076] The abbreviation "AEVE" refers to an ester produced by reacting auristatin E with
benzoylvaleric acid {see Formula XXiil infia).
4677} The abbreviation "MMAF" refers to dovaline-valine-dolaisoleuing-dolaproine-
P

phenylalanine {see Formula XX/ infra}.
0078} The term "pharmaceutically acceptable” means approved by a regulatory agency of

‘ p Y g P b g Y agency

the Federal or a state government or listed in the U.S. Pharmacopeia or other generaily

recognized pharmacopeia for use in animals, and more particularly in humans. The term
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"pharmaceutically compatible ingredient” refers to a pharmaceutically acceptable diluent,
adiuvant, excipient, or vehicle with which the antibody or antibody derivative is

administered.

100791 The term "animal” refers to humans, non-huwman mammals (e.g., dogs, cats, rabbits,
cattle, horses, sheep, goats, swine, deer, and the like) and non-mammals (e.g., birds, and the

fike).

GENERAL

[0083] The methods described herein encompass the use of Ligand Drug Conjugates
wherein the Ligand unit is an anti-DRS binding agent that specifically binds to DRS5, The
DRS binding agent can be, for example, an anti-DRS antibody, an anti-DRS antigen-binding
fragment, or other DRS binding agent comprising the amino acid sequence of a humanized

antibody heavy and/or light chain variable region, or derivative thereof.

Licanp DPrRUGC CONJUGATE

[6883] The present invention provides, infer alia, Ligand Drug Conjugates for targeted
delivery of drugs. The inventors have made the discovery that the Ligand Drug Conjugates,
have potent cytotoxic and/or cyiostatic activity against cells expressing DRS. The Ligand
Drug Conjugates comprise a Ligand unit covalently linked to at least one Drug unit. The

rug units can be covalently linked directly or via a Linker unit (-LU-),

[0082] In some embodiments, the Ligand Drug Conjugate has the following formula:

L - (LU-D), ®
or a pharmaceutically acceptable salf thercof; wherein:
L. is the Ligand unit, i.e., a DRS binding agent of the present invention, and
(LU-D} is a Linker unit-Drug unit moiety, wherein:
LU- is a Linker unit, and
-13 is a drug unit having cytostatic or eytotoxic activity against a target cell; and
p is from 1 to 20.
[6883]  In some embodiments, the Ligand Drug Conjugate has a p value (number of drug

units loaded per ligand) from 1 to 20, In some embodiments, p ranges from 1 t0 10, 1 w0 9, 1

o8 1to7, 1teé, 1tos 1to4d, 1103, orlto2 Insome embodiments, p ranges from 2 to

23
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10,2109 2108, 2107,2106,2t05,21t04 orZto 3. In some embodiments, the p value is

2,4, 6,o0r 8. Inother embodiments, pis 1,2, 3,4, 5 or 6.
(00841 In some embodiments, the Ligand Drog Conjugate has the following formula:

Lo (Aa-Wo-Y -y (I
or a pharmaceutically acceptable salt thereot;
wherein:
L is the Ligand unit, i.e. DRS binding agent; and
~A~WyY 15 a Linker unit (LU}, wherein:
-A-is a Stretcher unit,
atsGorl,
each ~W- is independently an Amino Acid unit,
w i3 an integer ranging from 0 to 12,
~Y - is a sclf-immolative spacer unit,
yis 0, 1 or2;
-1} is a drug unit having cytosiatic or cytotoxic activify against the target cell; and

pis from 1 to 20

(60851 Insome embodiments, aisCor i, wisOorl,andyis 0, 1 or 2. Insome
embodiments, ais 0 or I, wis 8 or 1, and vy is O or [. To some embodiments, p ranges from 1
1010, lto 108 lie7, 1to6, 1tos, ftod, 1to3, orito2. Insome embodiments, p
ranges from 210 10,2109, 2108, 2107, 2106,2t0 5, 2t 4 or2to 3. Inother
embodiments, pis 1,2, 3, 4, 5 or 6. In some embodiments, when w is not zero, y is T or 2. In
some embodim@ms, whenwis 1 t0 12, vis 1 or2. In some embodiments, wis2to 12 and v

is 1 or 2. In some embodiments, ais | and w and y are 0.

[BB86] In compositions comprising a plurality of Ligand Drug Conjugates, p is the average
number of Drug molecules per Ligand, also referred 1o as the average drug loading, Average
drug loading may range from 1 to about 20 drugs (D) per Ligand. In some embodiments, the
average p value (average drug foading per Ligand) is from about 2 to about 8. In some
embodiments, the average p value (average drug loading per Ligand) is from about 3.5 to
about 4.5, In some embodiments the average p value (average drug loading per Ligand) is
about 1, about 2, about 3, about 4, about § or about 6. The average number of drugs per
ligand in preparation of conjugation reactions may be characterized by conventional means
such as mass spectroscopy, BELISA assay, and HPLC. The quantitative distribution of Ligand

Drug Coniugates in terms of p may also be determined. Tn some instances, separation,

24
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purification, and characterization of homogencous Ligand Drug Conjugates where p is a
ceriain value from Ligand Drug Conjugates with other drug loadings may be achieved by

means such as reverse phase HPLC or electrophoresis.

C8087]  The generation of Ligand Drug Conjugates can be accomplished by any technique
5 known to the skilled artisan. Briefly, the Ligand Drug Conjugates comprise a DRS binding
agent as the Ligand onit, a drug, and optionally a linker that joins the drug and the binding
agent. A number of different reactions are available for covalent attachment of drugs and/or
linkers to binding agents. This is often accomplished by reaction of the amino acid residues
of the binding agent, e.g., antibody molecule, including the amine groups of lysine, the free
10 carboxylic acid groups of glutamic and aspartic acid, the sulfhydryl groups of cysteine and
the various moieties of the aromatic amino acids. One of the most commonly used non-
specific methods of covalent attachment is the carbodiimide reaction to link a carboxy {(or
amino) group of a compound o aminoe {or carboxy groups of the antibody. Additionally,

bifunctional agents such as dialdehydes or innidoesters have been used to link the amino

p—
L

group of a compound to amino groups of an antibody molecule, Also available for
attachment of drugs to binding agents is the Schiff base reaction. This method involves the
periodate oxidation of a drug that contains glycol or hydroxy groups, thus forming an
aldehwwde which is then reacted with the binding agent. Attachment occurs via formation of a
Schiff base with amino groups of the binding agent. Isothiocvanates can also be used as

20 coupling agents for covalently attaching drugs to binding agents. Other technigues are

known to the skilled artisan and within the scope of the present invention.

[6088] In certain embodiments, an intermediate, which is the precursor of the linker, is

reacted with the drug under appropriate conditions. In certain embodiments, reactive groups

are used on the drug and/or the intermediate. The product of the reaction between the drug
25  and the intermediate, or the derivatized drug, is subsequently reacted with the DRS binding

agent under appropriate conditions.

{0089} Each of the particular units of the Ligand Drug Counjugates is described in more
detail herein. The synthesis and structure of exemplary linker units, stretcher units, amino
acid units, self-immolative spacer unit, and drug units are also described in U5, Patent
Application Publication Nos. 2003-0083263, 2005-0238649, 2005-0009751, 2006-007400%,

and 2009-0010945, each of which is incorporated herein by reference in its entirety and for

3]
f—

all purposes.
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[0098]  Typically, the Ligand Trrug Conjugaies comprise a linker region between the drug
unit and the Ligand unit. In some embodiments, the linker is cleavable under intracellslar
conditions, such that cleavage of the linker releases the drug unit from the ligand in the
intracellular environment. In yet other embodiments, the linker unit is not cleavable and the

drug is released, for example, by antibody degradation.

[0091] In some smbodiments, the linker is cleavable by a cleaving agent that is present in
the intraceliular environment {¢.g., within a lysosome or endosome or caveolea). The linker
can be, e.g., a peptidyl linker that is cleaved by an intracellular peptidase or protease enzyme,
including, but not limited {o, 2 lysosomal or endosomal protease. In some embodiments, the
peptidy! linker is at least two amino acids long or at least three amino acids long. Cleaving
agents can include cathepsins B and D and plasmin, all of which are known to hydrolyze
dipeptide drug derivatives resulting in the releasc of active drug inside target celis {see, e.g.,
Dubowchik and Walker, 1999, Pharm. Therapeuiics 83:67-123). Most typical are peptidyl
linkers that are cleavable by enzymes that are present in DR S-expressing cells. For example,
a peptidyl linker that is cleavable by the thiol-dependent protease cathepsin-B, which is
highly expressed in cancerous tissue, can be used {e.g., 8 Phe-Leu or a Gly-Phe-Leu-Gly
{(SEQ 1D N(C:21) linker). Other examples of such linkers are described, e.g., in U.S. Patent
No. 6,214,345 incorporated herein by reference in its entirety and for all purposes. Ina
specific embodiment, the peptidy! linker cleavable by an intracellular protease is a Val-Cit
linker or a Phe-Lys linker (see, e.g., U.S. patent 6,214,345, which describes the synthesis of
doxorubicin with the Val-Cit Hinker). One advantage of using intracelinlar proteolytic release
of the therapeutic agent is that the agent is typically atfenuated when conjugated and the

serum stabilities of the conjugates are typically high.

[0092] In other embodiments, the cleavable finker is pH-sensitive, i.e., sensitive to
hydrofysis at certain pH values. Typically, the pH-sensitive linker is hydrolyzable under
acidic conditions. For example, an acid-jabile linker that is hydrolyzable in the lysosome
{e.g., a hydrazone, semicarbazone, thiosemicarbazone, cis-aconitic amide, orthoester, acetal,
ketal, or the like) can be used. {See, e.g., U.S. Patent Nos. 5,122,368; 5,824,805; 5,622,929;
Dubowchik and Walker, 1999, Pharm. Therapeutics 83:67-123; Neville ef /., 1989, Riol
Chem. 264:14653-14661.) Such linkers are relatively stable under neutral pH conditions,
such as those in the blood, but are unstable at below pH 5.5 or 5.0, the approximate pld of the

fysosome. In certain embodiments, the hydrolyzable linker is a thioether linker (such as, e.g.,
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a thicether attached to the therapeutic agent via an acylhydrazone bond (see, e.g., U.5. Patent

Mo, 5,622,929).

[0093]  In vet other embodiments, the Hinker is cleavable under reducing conditions (e.g., a
disulfide linker). A variety of disulfide linkers are known in the art, including, for example,
those that can be formed using SATA (MN-succinimidyl-S-acetvithicacetate), SPDP (N-
suceinimidy-3-(2-pyridyidithio)propionate), SPDB (MN-succinimidyl-3-(2-
pyridyldithioYbutyrate) and SMPT (N-succinimidyl-oxycarbonylk-alpha~-methyl-alpha-(2-
pyridyl-dithio¥oluene), SPDB and SMPT (See, e.g, Thorpe er o, 1987, Caricer Res.
47:5924-5931; Wawrzynczak ef of., In Immumoconjugates.: Antibody Conjugates in
Radioimagery and Therapy of Cancer (C. W. Vogel ed., Oxford U. Press, 1987, See also

L8, Patent No. 4,880,935.}

[6694] In yet other specific embodiments, the linker is a malonate linker (Johnson e¢ al,,
19935, dnticancer Res. 15:1387-93), a maleimidobenzoyl linker (Lau e af., 1995, Bioorg-
Med-Chem. 3(10):1299-1304), a maleimidocaproyvi ("mc™) linker (Doronina er af., 2006,
Bioconjug Chem. 17:114-243, or a 3-N-amide analog (Lau ef &l., 1995, Bicorg-Med-Chem.

3(10):1305-12).

[0095] In vet other embodiments, the linker unit is not cloavable and the drug is released by
antibody degradation. (See, for example, U.S. Publication No. 20050238649, incorporated by

reference herein in its entirety and for all purposes).

[0096]  Typically, the linker is not substantially sensttive to the extracellular environment.
As used herein, "not substantially sensitive to the extraceliular environment,” in the context
of a linker, means that no more than about 20%, typically no more than about 15%, mors
typically no more than about 10%, and even more typically no more than about 5%, no more
than about 3%, or no more than about 19 of the linkers, in a sample of Ligand Drug
Conjugate, are cleaved when the Ligand Drug Conjugate presents in an extraceilular
environment (e.g., in plasma). Whether a linker is not substantially sensitive to the
extracellular environment can be detormined, for example, by incubating with plasma the
Ligand Drug Conjugate for a predetermined time period (2.8, 2, 4, 8, 16, or 24 hours) and
then quantitating the amount of free drug present in the plasma.

{68971 In other, nonsmutually exclusive embodiments, the linker promotes celiular
internalization. In certain embodiments, the linker promotes cellular internalization when
conjugated to the therapeutic agent (i.e., in the milieu of the hnker-therapeutic agent moiety
of the Ligand Drug Conjugate as described herein). In yet other embodiments, the linker

27
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promotes cellular internalization when conjugated to both the auristatin compound and the

anti-DRS antibody.

[0098] A variety of exemplary linkers that can be used with the present compositions and
methods are deseribed in WO 2004/610957, U.S. Publication No. 2006/0074008, U.S.
Publication No. 2005/0238649, and 1.8, Publication No. 2006/00243 17 (each of which is

incorporated by reforence herein in its entirety and for all purposes).

[0089] A "Linker unit" (1.U) is a bifunctional compound that can be used to link a Drug
unit and a Ligand unit to form a Ligand Drug Conjugate. In some embodiments, the Linker

unit has the formula:
=AW Y -

wherein:-A- i1s a Stretcher untf,

aisQor i,

each -W- is independently an Amino Acid unit,
w is an integer ranging from O to 12,

-¥- i3 a sef~-immolative Spacer unit, and
visQ, 1 or 2.

{0180} Insomeembodimenis,aisOor L, wis@or LLandyis 8, 1 or 2. In some

1
1

embodiments,ais Oorl, wisGor {,andyisfor i. Insome embodiments, when wis i io

12,y is | or 2. In some embodiments, wis 210 12 and v is 1 or 2. In some embodiments, a

is I and w and v are 0.

THE STRETCHER UNIT

{80181} The Stretcher unit { &), when present, is capable of linking a Ligand onit to an
Amino Acid unit {-W-), if present; to a Spacer unit (Y-}, if present; or to a Drog unit (-D).
Useful functional groups that can be present on a DRS binding agent, either naturally or via
chemical manipulation include, but are not linited to, sulthydryl, amine, hydroxyl, the
anomeric hydroxyl group of a carbohydrate, and carboxyl, Suitable functional groups arc
sulfhydryl and amino. In one example, sulthydryl groups can be generated by reduction of
the intramolecular disulfide boods of an anti-IDRS antibody. In another embodiment,
sulthydry! groups can be generated by reaction of an amino group of a lysine mwoicety of an
anti~-DRS antibody with 2-iminothiolane (Traut's reagent) or other sulfhydry] generating

reagents. In certain embodiments, the anti-DRS antibody is a recombinant antibedy and is
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engineered to carry one or more lysines. In certain other embodiments, the recombinant anti-

DRSS antibody is engineered to carry additional sulfhydryl groups, e g, additional cysteines.

[6142] In one embodiment, the Stretcher unit forms a bond with a sulfur atom of the
Ligand unit. The sulfur atom can be derived from a sulthydryl group of a Ligand.
Representative Stretcher units of this embodiment are depicted within the square brackets of
Formulas Tila and {ilb, wherein L-, -W-, -Y-, -D, w and y are as detined above, and R* is
selected from -Cy-Cyo alkyiene-, -Cy-Cqo alkenylene-, nC_szm alkynylene-, ~carbocyelo-, -O-
(Ci-Cy alkylene)-, O-(C,-Cy alkenylene}-, -O-{Cp-Cy alkynylene)-, -arylene-, -Ci-Cyp
atkylene-arylene-, -C3-Cyp alkenylene-arylene, -Co-Cyp alkynylene-arylene, -arylene-Ci-Cyg
alkylene-, -arylene-L3-Cip alkenylene-, ~arylene-Co-Cyp alkynylene-, -C-Cyp alkylene-
{carbocyelo)-, ~03-Cyp alkenylene-(carboeyclo)-, -Cp-Cyo alkynylene-{carbocyclo)-, -
(carbocyelodCr-Crp alkylene-, -{carbocyclo)-Cy-Cyy altkenylene-, -(carbocyclo}-Ca-Cig
alkynylene, heterocyelo-, -C~Cyp alkylene-( hoterocyclo)-, -Cr-Uyp alkenylene-(heterocyclo)-,
-Cy-Cro alkynylene-(heterocyclo), -(heterocyolo)-Ci-Cyp alkylene-, -(heterocyelo}-Ci-Cye
alkenylene-, -(heterocyelo)}-Cy-Cip alkynylene-, {(CHCHy O, or -(CHCHLG)-CHy-, and 1
is an integer ranging from 1-10, wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene,
alkynylene, aryl, carboeyle, carbogcyclo, heterocyclo, and arviene radicals, whether alone or
as part of another group, are optionally substituted. In some embodiments, said alkyl,
altkenyl, alkynyl, alkylene, alkenylene, alkynylene, aryl, carbocyle, carbocyclo, heterocyclo,
and arylene radicals, whether alone or as part of another group, are unsubstituted. In some
embodiments, R® is selected from -C;-Cyy alkylene-, - carbocycio-, -G-(C-Cq alkylene}-,
~arylene-, -(2-Cyq alkylene-arylene-, -aryvlene-C;-Cyp alkylene-, -C-Cyo alkylene-
{carbocyclo)-, - carbocycele)-Ci-Cyp alkylene-, -Cs3-Cg heterocyclo-, -C1-Cip alkylene-
{heterocyclo)-, -{ heterocyelo)-C-Crp alkylene-, -(CHCHO)-, and -(CH,CH,0),-CHy-; and
r is an integer ranging from 1-10, wherein said alkyvlene groups are unsubstituted and the
remainder of the groups are optionally substituted.

[0163]  Itis to be understood from all the exemplary ernbodiments that even where not

denoted expressly, from | to 20 drug moleties can be linked to a Ligand (p = 1-28). In some

embadiments, 2, 4, 6, or 8 drag moieties are linked to a Ligand (p =2, 4, 6, or §).
5 THy Xy & b= s Ty Uy

iiia
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[6104]  An illustrative Stretcher unit is that of Formula Ila wherain R* is -(CHz)s-:

SAARANANS

[0105] Another illustrative Strotcher unit is that of Formula [Ha wherein R is

5 {CH,CH0)-CHy-sand ris 2;

O
/ “
2""'"' N e O\//,\Q‘/\\r{/ %,
A U
O

1681061  An illustrative Streicher unit is that of Formula Hla wherein R is -arylene- or
arylene-Ci-Cig alkylene-.  In some embodiments, the aryl group is an unsubstituted phenyl
group.

10 [0167] Still another illustrative Stretcher unit is that of Formula IITb wherein R® is -(CH;)s-:

G
.

5 i 2,

sﬁ\v//’i\ ‘/\\/\ e 5?7
& NF] - \( 2

{0108]  In certain embodiments, the Stretoher unit s linked to the Ligand unit via a disulfide
bond between a sulfur atom of the Ligand unit and a sulfur atom of the Stretcher unit. A
representative Stretcher unit of this embodiment is depicted within the square brackety of

15 Formula IV, wherein R®, L-, -W-, -¥Y-, -1}, w and v are as defined above.

q
L——s—i—s~R3—c4~w —Y,——D
{ ] W v

[6109] It should be noted that throughout this application, the S moiety in the formula

below refers to a sulfur atom of the Ligand unit, unless otherwise indicated by context.

30
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(83161 In yet other embodiments, the Stretcher, prior to attachmeoent to L, contains a reactive
site that can form a bond with a primary or secondary amino group of the Ligand. Examples
of these reactive sites include, but are not Himited to, activated esters such as succinimide
estars, 4 nitrophenyl! esters, pentatiuorophenyl esters, tetrafiucrophenyl esters, anhydrides,
acid chiorides, sulfonyl chiorides, isocyanates and isothiocyanates. Reprosentative Streteher
uniis of this embodiment are depicted within the sguare brackets of Formulas Va and Vb,

wherein —Ra-, L-, -W- =¥~ 13, wand y are as defined above;

~ o o -
L H i .
L= C—N-R?— C———W,—¥, D
. Va
- o
a0
L O —N-RA— G ——— W, — ¥, ——D
S . Vb

(6111} Insome embodiments, the Streicher contains a reactive site that {s reactive to a
moedified carbohydraie's (~-CHQO) group that can be present on a Ligand. For example, a
carbohydrate can be mildly oxidized using a reagent such as sodium periodate and the
resulting (-CHQO) unit of the oxidized carbohydrate can be condensed with a Stretcher that
contains a functionality such as a hydrazide, an oxime, a primary or secondary amine, a
hydrazine, & thiosemicarbazone, a hydrazine carboxylate, and an arylhydrazide such as those
described by Kaneko e af., 1991, Bioconjugate Chem. 2:133-41. Representative Stretcher
units of this embodiment are depicted within the square brackets of Formulas Via, Vib, and

Vie, wherein ~R*, L~, -W-, ~Y-, -[J, w and v are as defined as above.

Via
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i Vib

d Vie
THE AMING ACID UMY

[6112}] The Amino Acid unit (-W-}, when present, links the Stretcher unit to the Spacer unit
if the Spacer unit is present, links the Stretcher unit to the Drug moiety if the Spacer unit is
absent, and links the Ligand unit to the Drug unit if the Stretcher unit and Spacer unit are

absent.

(81131 W~ can be, for example, a monopeptide, dipeptide, tripeptide, tetrapeptide,
pentapeptide, bexapeptide, heptapoptide, octapeptide, nonapeptide, decapeptide,
undecapeptide or dodecapeptide unit. Each -W- unit independently has the formula denoted

below in the square brackets, and w is an integer ranging from 0 to 12:

wherein R” is hydrogen, methyl, isopropyl, isobutyl, sec-butyl, benzyl, p-hydroxybenuyl, -
CH,OH, -CH(OH)YCH;, ~CH:CHSCH;, -CHCONH,, -CILCOOE,

~CHCH,CONH,, -CH,CHCOOH, -(CH, aNHC(ENHNH,, -(CHy aNH;,
~{CH s NHCOCH;, {CH 3 NHCHO, ~(CHyyNHC(=NH)NH,, «(CHy N,
S{CH G NHCOCH,;, -(CH W NHCHO, ~(CH aNHCONH,, {(CHL 3 NHCONH,,
~CH,CHCH{OH)CHLNH,, 2-pyridyimethyl-, 3-pyridvimethyl-, 4-pyridylmethyl-, phenyl,

cyclohexyl,
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In some embodiments, the Amine Acid unit can be enzymatically cleaved by one or

more enzymes, including a cancer or tumor-assoclated protease, to liberate the Drag unit (-

D), which in one embodiment is protonated i vive upon release to provide a Drog (D).

[0115]

In certain embodiments, the Amino Acid unit can comprise natural aminoe acids. In

other embodiments, the Amino Acid unit can comprise non-natural amino acids. ustrative

W, units are represented by formulas (VI-{IX):

wherein R® and RY are as follows:

RC
Benzyl
methyl

isopropyl

isopropyl
benzyl

isobutyl

o

33

(VIT)

(CH, 3 NHz;
(CH)NHz;

(CH,):NHCONH,;
{CHL)sNHCONT,;
(CHL)sNHCONH,;
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sec-butyl {CH,; 3, NHCONH;;
) G L), “ONE
ey T {CH WNHCONH;;
> ‘7’!7*3\\ Vi
g »
N
H
benzyl methyl;
benzyl {CHy hNHC{E=NHNH;

- a .
PP
g,/! \E// \ﬁ/‘ \\ﬂ/ :\L\E/, \g
R® o R (VIID)
wherein RS, R® and R® are as follows:
R‘J Rd RC:
benzyl Beaeayl {CHZ ) NH,;
isopropyl Benzyl {(CHLNH,; and
H Beneyl {CHy uNH,;
d £
19T 48
-~ N\ A N /J s f’{‘\ -
% A A W/ 2
] c H E: e M i
5 R o R C Xy
wherein R, RY, RY and R' are as follows:
RS R RS R
H benzyl isobutyl H; and
methyl isobuiyl methyl isobutyl.
[6116] Exemplary Amino Acid units include, but are not limited to, units of formula VT
where: R® is benzyl and RY is ~(CH, )W NHz: R is isopropy! and R® is (CHL)aNHy; or R is
10 isopropyland R is «(CH, uNHCONH,. Another exemplary Amino Acid unit is a unit of

formula VIII wherein R® is benzyl, R? is benzyl, and R® is ~(CHy)u N

{0117} Useful -W,~ units can be designed and optimized in their selectivity tor enzymatic

cleavage by a particular enzyme, for example, 3 tumor-associated protease. In one

34
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embodiment, a -W,, - unit is that whose cleavage is catalyzed by cathepsin B, Cand D, or a
plasmin protease.
[0118] In one embodiment, -W,~ is a dipeptide, tripeptide, tetrapeptide or pentapeptide.

It 3 f. 3 . [ 3 o
When R”, R, RY, R° or RY is other than hydrogen, the carbon atom to whieh R®, RS, RY, R or

RYis attached is chiral.

[0119] Each carbon atom to which R”, RS, RY, R or R is attached is independently in the

(S}yor (R) configuration.

[8128] In one aspect of the Amino Acid unit, the Amino Acid unit is valine-citrulline (ve or
val-cit). In another aspect, the Amine Acid unit is phenylalanine-lysine {i.e, fk). In yet
another aspect of the Amino Acid unit, the Amine Acid unit is N-methyvlvaline-citrulline. I
vet another aspect, the Amino Acid unit is 5-aminovaleric acid, homophenyialanine-lysine,
tetraisoquinolinecarboxylate-lysine, cyclohexylalanine-lysine, isonepecotic acid-lysine, beta-

alanine-lvsine, or glycine-sering-valine-ghitamine-isonepecotic acid.

THE SPACER UNIT

01211  The Spacer unit (-Y-), when present, links an Amino Acid unit to the Drug unit
when an Amino Acid unit is present. Alternately, the Spacer unit links the Stretcher unii to
the Drug unit when the Amino Acid unit is absent. The Spacer unit also links the Drug unit

to the Ligand unit when both the Amino Acid unit and Stretcher unit are absent.

[0122] Spacer units are of two general types: non self-immolative or self-immolative. A
non self-immolative Spacer unit is one in which part or all of the Spacer unit remains bound
to the Drug moilety after cleavage, particularly enzymatic, of an Amino Acid unit from the
ligand- drug conjugate. Examples of a non seif-immolative Spacer unit include, but are not
limited to a (glycine-glycine) Spacer unit and a glycine Spacer unit (both depicied in Scheme
1) {infra). When a conjugate containing a glycine-glycine Spacer unit or a glycine Spacer
unit undergoes enzymatic cleavage via an enzyime (e.g., a tumor-cell associated-protease, a
cancer-cell-associated protease or a lymphocyte-associated proiease), a glycine-glycine-Drug
maoiety or a glycine-Drug moiety is cleaved from L-Aa-Ww-. In one embodiment, an
independent hydrolysis reaction takes place within the target cell, cieaving the glycine-Drug

moiety bond and liberating the Drug.
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Scheme 1
LA Wi—Gly—D B A, W Gly—Gly D

enzymatic enzymatic

cleavage | cleavage
Gly-D Gly-Gliy-D

hydrolysis hydrolysis
Drug Drug

5 [9123] Insome embodiments, a non selftimmolative Spacer unit {-Y-} is -Gly-. In some

16

embodiments, a non self-immolative Spacer unit (~Y-) is -Gly-Gly-.

{0124] In onc embodiment, a Drug-Linker conjugate is provided in which the Spacer unit is

absent {y=0), or a pharmaceutically acceptable salt thereof.

[0125] Alternatively, a conjugate containing a self-fnunclative Spacer unit can release -
As used herein, the term "self-immolative Spacer” refers to a bifunctional chemical moiety
that is capable of covalently linking together two spaced chemical moieties nio a siable
tripartite molecule. It will spontancously separate from the second chemical moiety if its

bond to the first moiety is cleaved.

{#126] In some embodiments, -Y,~ is a p-aminobenzy! alcohol (PAB) unit (see Schemes 2
and 3) whose phenyvlene portion is substituted with Qu, wherein Q s -Ci-Cy alkyl, -Cr-Cy
aikenyl, ~-C;-Cq alkynyl, -O-(C-Cy alkyl), -G-(C2-Cy atkenyl), -O-(Cy-Ci alkynyl}, -halogen,
- nitro or ~cyano; and m is an integer ranging from 0-4. The alkyl, alkenyl and alkynyl

groups, whether alone or as part of another group, can be optionally substituted.

[6127] in some embodiments, -Y- is a PAB group that is linked to -W,, - via the amino
nitrogen atom of the PAR group, and connected directly to -D via a carbonate, carbamate or
ether group. Without being bound by any particular theory or mechanism, Scheme 2 depicts
a possible mechanism of Drug release of a PAB group which is attached directly to -D via a

carbamate or carbonate group as described by Toki er af., 2002, J. Org Chem 67:1866-1872.

¥
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| enzymatic
i cleavage
¥
{ Qm H
T /TN

| 1,6-glimination
:

Drug
(81287 In Scheme 2, QQ is -C-Cs alkyl, ~Cy-Cs alkenyl, -Cs-Cy alkynvl, ~O-(C-Cy alkyl), -
O-{Cy-Cy alkenyl), -0-(Cp-Cy alkynyl), -halogen, -nitro or -cyano; m is an ideger ranging

from 0-4; and p ranges from 1 to about 28. The alkyl, alkenyl and alkynyl groups, whether

o

alone or as part of another group, can be optionally substituted.
[#4312%9]  Without being bound by any particular theory or mechanism, Scheme 3 depicis a
possible mechanism of Drug release of a PAR grovp which is attached divectly to -D via an

ether or amine linkage, wherein I3 includes the oxygen or nitrogen group that is part of the

10 Drug unit.

fad
~1
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Schems 3
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Qm
/f;i’:\
=N .
NHTX + Drug

18130] In Scheme 3, Q is -C-Cy alkyl, -Cy-C; alkenyl, -Co-Cy alkynyl, -O-(C-Cp alkyl),

~0-(C4-Cy atkenyh), -0-(Cy-Cy alkynyl), -halogen, -nitro or -cyano; m is an integer ranging

th

from 0-4; and p ranges from | to about 20. The alkyl, alkenyl and alkyny! groups, whether

alone or as part of another group, can be optionally substituted.

[8#131]  Other examples of self-immolative spacers include, but are not limited to, aromatic
compounds that are electronically similar to the PAB group such as 2-aminoimidazol-5-
methanol derivatives (Hay er al., 1999, Bicorg. Med. Chem. Lett. 9:2237) and ortho or para-
10 aminobenzylacetals. Spacers can be used that undergo cyelization upon amide bond
hydrolysis, such as substituted and unsubstituted 4-aminobutyric acid amides (Rodrigues ef
al., V995, Chemistry Biology 2:223), appropriately substituted bicyclo{2.2.1] and
bicyclo[2.2.2] ring systems {(Storm ef af., 1972, J. Amer. Chem. Soc. 94:5815) and 2-

aminophenylpropionic acid amides (Amsberry er o, 1990, J Org Chem. 55:5867).

—
L

Elimination of amine-containing drugs that are substituted at the c~position of glycine
(Kingsbury ef al., 1984, 7. Med. Chem. 27:1447} are also examples of selt-tamolative

Spacers.
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{13321 In one embodiment, the Spacer unit is a branched bis(hydroxymethyl)-styrene

{BHMS} unit as depicted in Scheme 4, which can be used 1o incorporate and release multiple

drugs.
Scheme 4

/ v‘«m SHAOCOMD
SN T CHA OGO D |
F A= W NH—( 7 2O
\ N\ /
* B

enzymatic

cleavage

5 2 drugs

[8133] Tn Seheme 4, € is -C-Cyq alkyl, -Cp-(g alkenyl, ~C2-Cy alkynyl, -0-(C-Cy alkyl}, -
O-((9-Cy alkenyl), -O-(Co-Cy alkynyl), -halogen, -nitro or -oyvanao; m is an integer ranging
from 0-4; 11 is 8 or 1; and p is an integer of fron: 1 to about 20, The alkyl, alkenyl and

alkynyl groups, whether alone or as part of another group, can be optionally substituted.

10 [8134] Insome embodiments, the -D moieties are the same. In yet ancther embodiment,

the -IJ moieties are different.

{33135]  In one aspect, Spacer units (-~} are representod by Formulae CK)-(XEE):

§%§E\3 /\/’Qm
. \E \]\ .
ﬁf \/’O\T/%L
o

wherein Q is -C-Cy alkyl, ~C3-Cy alkenyl, -Cy~Cy alkynyl, -O-(C-Cy alkyly, -O-(Co-Cy

X

15 alkenyD), -O-(C-Cs alkynyl), -halogen, -nitrg or -cvano; and m is an integer ranging from
0-4, The alkyl, alkenyl and alkynyl groups, whether alone or as part of another group, can be

optionally substituted.

20 and

43
O
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wherein A, Wy, Yy, D and L have the meanings provided above.

N

THE DRUG UNIY

[8137] The drug moiety (D) can be any eytoloxic, cytostatic or immunomodulatory (e.g.,
imnunosuppressive) agent or deug. D is a Drug unit {molety) having an atom that can form a
bond with the Spacer unit, with the Amino Acid unit, with the Stretcher unit or with the
Ligand unit. In some embodiments, the Drug unit D has a nitrogen atorn that can form a

10 bond with the Spacer unit. As used herein, the terms "drug unit” and "drag moiety" are

synonymous and used interchangeably.

[0138] Useful classes of cytotoxic or immunomodulatory agents includs, for example,
antitubulin agents, DNA minor groove binders, DNA replication inhibitors, and alkylating

agents.

1S [8139] Insome embodiments, the Drug is an auristatin, such as auristatin E (also known in
the art as a derivative of dolastatin- 10} or a derivative thereof. The auristatin can be, for
example, an ester formed between auristatin £ and a keto acid. For example, auristatin E can
be reacted with paraacetyl benzoic acid or benzoyivaleric acid to produce AEB and AEVE,
respectively. Other typical auristatins Include AFP, MMAF, and MMAE. The synthesis and

20 structure of exemplary auristating are deseribed in .S, Patent Application Publication Nos.

2003-0083263, 2005-0238649 and 2005-000975 1; International Patent Publication No, WO

41
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4/’()109"*7 International Patent Publication No. WO (2/088172, and U.S. Patont Nos.
6,323,315; 6,239,104, 6,034,063; 3,780,588; 5,665,860; 5,663,149; 5,635,483; 5,599,802;
5,554,725, 5,530,097, 5,521,284; 5,504,191, 5,410,024; 5,138,036; 5,076,973, 4,986,9E8;
4,978,744; 4,879,278, 4,816,444, and 4,486,414, cach of which is incorporated by reference

herein in its entirety and for all purposes.

[0148] Auristatins have been shown to interfere with microtubule dynamics and nuclear
and cellular division and have anticancer activity. Auristatins of the present invention bind
tubulin and can exert a cyiotoxic or cytostatic effect on a DRS expressing cell line. There are
a number of different assays, known in the art, that can be used for determining whether an
auristatin or resultant antibody-drug conjugate exerts a cytostatic or eytotoxic effect on a

desired cell line.

i6141] Methods for determining whether a compound binds tubulin are known in the art.
See, for example, Muller et al,, Anal Chem 2006, 78, 4390-4397; Hamel ot al., Molecular
Phormacology, 1995 47: 965-976; and Harmel ot al.,, The Jowrnal of Biological Chemistry,
1900 265:28, 17141-17149. For purposes of the present invention, the relative affinity of a
compound to tubulin can be determined. Some preferred auristatins of the present invention
bind tubulin with an affinity ranging from 10 fold lower {weaker affinity) than the binding
affinity of MMAE to tubulin to 10 fold, 20 fold or even 100 fold higher (higher affinity) than
the binding affinity of MMAE to tubulin.

16142 In some emboduments, ~D is an auristatin of the formula By or Dy

3
R H O /\

P N /[\ N /I\

, (|
R? ::)rR\R" RS Rs\r \f SR Be

- 20
RY R

Rts O R:’]
Rd ?\ R7 /./\\ o
S S A RY O
e N \f ’L\r \ N {\/j\ N /}\_ R
@ 6 RERS =~<‘° . I T ¢ B
RE O b P
R'i()

or a pharmaceutically acceptable salt form thereof) wherein, independently at each location:
the wavy ling indicates a bond;

R? s -C,-Cye alkyi, ~Cp-Cop aikenyl, or -Cs-Cyp alkynyi;

42
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R s <H, -C-Cop alkyl, -C5-Cop alkenyl, ~Co-Cyp alkynyvl, carbocyele, -C-Cap allcylene
{carbocycle), -Cy-Cy¢ alkenviene{carbocyele), -Cy-Cho alkynylene{carbocvele), ~arvl, -
C-Cap alkylene(arvi), -Cy-Cyp alkenylenelaryl), -Cr-Cyo alkynylene(aryl}, -
heterocycle, ~-Ci-Cyp alkylenetheterocycle), -Co-Cao alkenylenetheterocycle), or -Cp-
Coo alkynylene(heterocyeiey;

RYis -H, -C-Cho alkyi, -Cp-Cyp alkenyl, ~Cr-Cyo alkynyl, carbooycele, ~C1-Cyp alkylene
{carbocyele), ~-Co-Chp alkenylene{carbocoyele), -Cy-Cap alkynylene{carbocyele), ~aryl, -
C1-Cop alkylenc(aryly, ~Co-Coho alkenyienc{aryl}, -Co-Cyy alkyunyvionelaryl}, -
heterocycle, -Ci-Cap alkyiene(heterocycle), -Cy-Cop alkkenylens{heterooyele), or -Cy-
Cyp alkynylene(heterocycie);

RY i -H or -0y-Cy alkyl:

or R* and R’ jointly form a carbocyelic ring and have the formuia -( CRR")- wherein R® and
R® are independently -H, -C-Cy alkyl, -C-Cqp alkenyl, ~Cr-Chp alkynyl, or -
carbocycleand s 182, 3, 4, 5 or 6,

R% s -1, -Cy-Cog atkyl, ~Cy-Cop alkenyl, or -Cop-Cyp alkynyl;

R’ is -IL, -C-Cao alkyi, -Cy-Cyp alkenyl, -C,-Cyp alkynyl, -carbocycle, ~C-Cyp alkviene
{carbocyele), ~-Cr-Cyg alkenyiene(carbocycle), -Cy-Cyp alkynylene{carboeycle), ~aryl, -
1-Cop altkylene(aryl), ~Co-Cop alkenylenefaryl), -Cy-Cao alkyuylenelaryl), beterocycie,
-{Z;-Con alkylenelheterocycle), ~Co-Cyp alkenvienelheterocycle}, or -Cy-Cyg
alkynylenetheterocycle);

each R¥ is independently ~H, ~-OH, -C{-Cyp alkyl, -Cp-Cyp alkenyl, ~C,3~Cv2(; atkynyl, -O-{Cy-
Coo alkyl), ~0-(Cy-Cyp alkenyl}, ~0-(2,-Cy allynyl), or -carbocycie;

R’is “H, -C-Cop alkyl, ~Co-Chp alkenyl, or -Cy-Cyp alkynyvl;

R is -aryl, -heterocycle, or -carbocycle;

RY is -H, bcl_cm'aikyz, U alkenyl, -Cy-Coo alkynyl, -carbocyele, ~O-(C-Cao alkyl), -
O-{C0-Cyp alkenyl), -O-(Cy-Cag alkynyl), or OR*® wherein R is -H, a hydroxyl
protecting group, or a direct bond where OR'? represents =0

R 5 -H, -Cy-Cag alkyl, ~Cp-Cyp alkenyl, or -Cp-Cyo alkynyl, -arvl, -heterocyele, or -
carbocycle;

R is -aryl or -heterocycle;

Z is ~O-~, -S-, -NH-, or -NRP. wherein R is -C;-Cyq alkyl, -Cy-Cy alkenyl, o -Co-Cag
alkynvl; and

R is -H, -Cy-Cao alkyl, -Co-Cog alkenyl, -Ca-Cap alkynyl, -aryl, -heterocyele, -(RPO)-RY,
or (RPN -CH(R™Y),, wherein

m is an integer ranging from 1-10060;
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RY 15 -Cp-Cop alkylene, -C1-Cyp alkenylone, or -Cy-Chp alkynylene;

R is -H, -C-Cap alkyl, -Ca-Chp alkenyl, or -Cy-Cyo alkynyl;

cach occurrence of R is independently -H, -COOH, «-—-(CHQ,)“~N(R16}2? ~{CHp =S H,
—{CH, )= S05-Cy~Cop alkyl, —(CH)Y-SO5-Co-Cyp alkenyl, or —{CHp)p-805-Co-Cyp
alkynyl;
each ocourrence of R is independently -H, -C-Cay alkyl, -Co-Cho alkenyl, Co-Coo
alkynylor «(CHu)u-COOH; and

n is an infeger ranging from O to 6; wherein said alkyl, alkenyl, alkynyl, alkviene, alkenylene,
alkynyklene, aryl, carbocvle, and heterocycle radicals, whether alone or as part of

another group, are optionally substituted.

[01437 Auristating of the formula Dy include those wherein said alkyl, alkenyl, alkynyl,

alkylene, alkenylene, alkynvilene, aryl, carbocyle, and heterocycle radicals are unsubstituted.

[0144]  Auristatins of the formula Dy include those wherein the groups of R, R, RY, R®, R,
R, ®%, and R” are unsubstituted and the groups of R, R% aud R are optionally substituted

as described herein,
{1145 Auristatins of the formula Dg include those wherein

R is -C-Cs alkyl;

R Rand R are independently selected from -H, ~C-Cyho alicyl, -C5-Cqp alkenyl, -
{7-Cag alkynyl, mongoyclic Cz-Cg carbocyele, -C-Cy alkyienc{monocyclic T5-Cy
carbocycelel, ~C3-Chp alkenylene(monocyclic Ci-Us carboeyele), -CuCap
alkynylene{monocyclic C3-Cq carhacycle), ~Cs~Cip aryl, -C-Cyg alkylene(Ce-Cyo
aryl), -Cu-Cag alkenylene(Ce-Cip aryl), ~Ca~-Cop alkynylene(Ce-Cip arvl), -heterocyele,
-C-Cq alkylenetheterooyele), ~Cr-Cyp alkenvienelheterocycle), or ~Cy-Cyp
alkynylenetheterocycle); wherein said alkyl, altkenyl, alkynyli, alkylene, alkenylene,
alkynylene, carbocyele, aryl, and heterocycle radicals are optionally substituted;

R’ is -hydrogen;

R is -Cy- alkvi;

each R® is independently selected from -OH, -O-(C-Coy alkyl), ~O-(Cy-Cyp allenyl),
or -O-{Ca-Cos alkynyl} wherein said alkyl, alkenyl, and alkynyl radicals are
optionally substituted;

R’ is -hydrogen or --Cs alkyl;

RY is optionally substituted phenyl;
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R is OR'; wherein R™ is H, a hydroxy! protecting group, or a direct bond where
or"® represents =0;

R* is selected from -H, -C-Cy alkyl, -C3-Cay alkenyl, -Cu-Cag alkynyl, or
~carbocycle; wherein said alkyl, alkenyl, alkynyl, and carbocycle radicals are

optionally substituted; or a pharmaccutically aceeptable salt form therecof.
(81461 Auristating of the formula Dy include those wherein

®? is methyl;

R is -H, -C-Cy atkyl, -C,-Cs alkenyl, or -C;-Cy alkynyl, wherein said alkyl, alkenyl
and alky;iyl radicals are optionally optionally substituted;

®*is -H, ~C-Cq alkyl, -Cy-Cy alkenyl, ~Cy-Cq alkynyl, monocyclic C3-Cs carbocycle,
~C-Chp arvi, ~Ci-Cy aikyiéne( CaCro aryl), -Co-Cr alkenylene(Ce-Cig arvl), -Cp-Cy
alkynylene(Cq-Cip arvl), -C1-Cs alkylens (monocyclic C5-Cy carbocycle), -C-Cy
alkenylene (monocyclic C3-C carbocycle), -C2-Cy alkynylene(monosyclic Cs-Cs
carbocycle); wherein said alkyl, alkenyl, alkynyi, alikylene, alkenylene, alkynylene,
aryl, and carbocycle radicals whether alone or as part of another group are optionally
substituted:

R is H:

1S is methyl;

R i -C-Cy alkyl, -Cy-Cy alkenyl or -Cp-Cy alkynyl;
cach R® is methoxy;

R’ is -hydrogen or -C,-Cy alkyl;

RY ig phenyl;

R* is OR™; wherein R is -H, a hydroxyl protecting group, or a direct bond where
OR'Y reprosents =,

R is methyl: or a pharmaceutically acceptable salt form thereof.
[0147] Auristatins of the formula Iy include those wherein

R is methyl; RYis Hor 4-Cs alkyl: R is C-Cs alkylk ®RYis H: Ris methyl; R’ is
isopropyl or sec-butyi; ’® is methoxy; R’ is hydrogen or C-Cg atkyl; 1" is phenvl R* is
Dropy Y , yarog V. i ;
8

T . 18 5 o . . 3
ORM: wherein R is H, a hydroxyl prestecting group, or a direct bond where OR™ represents

= and R* is methyl; or a pharmaceutically acceptable salt form thereof.

[0148] Auristating of the formula D include those wherein
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R s methvl or or C-Ca alkyl; R isHor O;-Cs alkyl; RYis C-Cs alkyl; Riis RO 5 C-Ca
alkyl; R is C;-Cs alkyl; R® is C-C; alkoxy; R is hydrogen or C-Cy alkyl; R is phenyl, R*
is OR'™® wherein R* is H, a hydroxyl protecting group, or a direct bond where OR'®

2. - ; . . .
represents =0; and R™ is C-Cs alkyl; or a pharmaceutically acceptable salt form thereot.

Auristating of the formula By include those wherein

R is methyl;

R’ B and R are independently selected from -H, -Cy-Cyq alkyl, ~Cyr-Cyp alkenyl, -
Cy-Cop alkynyl, monocyclic C5-Cg carboeycle, -C1-Cy alkylene(monocyclic C5-Cy
carbocycle), ~Cr-Cyp alkenylene{monocyclic C3-Cy carbocycle), -Cr-Cog
alkyoyiene{monocyclic Cs-Cq carbooyele), -Co-Cip aryl, ~C-Chp alkylene(Ce-Cyy
aryl), -Ca~Cap alkenylene{Cy-Cyo aryl), ~Co-Cop alkynviena(Cy-Cig aryl), ~heterocycle,
~C-Cop alkviene(heterocycle}, ~C3-Cop alkenylene(heterocycle), or -Co-Cyp
alkynylene(heterocyele); wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene,
alkynylene, carbocyle, aryl, and heteocycele radicals whether alone or as part of
another group are optionally substituted;

R is -H;

R® is methyl;

each R® is methoxy;

R’ is -F, -C-Cxo alkyl, ~Ca-Cyo alkenyl, or -Ca-Cyo alkynyls wherein said alkyl, alkenyl
and alkynyl radical are optionally substituted;

R is optionally substituted aryl or optionally substituted heterocycle;

& is O~ 8-, -NH-, or -NRma, wherein R'? is -C~Cag alkyl, ~Co-Cag alkenyl, or ~Csy-
Cap alkynyl, each of which is optionally substituted; and

RY s -H, -0-Cop alicyl, -Cy-Cyo alkenyl, -C2-Cy alkynyl, -aryl,

-heteroeyele, ~-(R70O),-R', or «(RP0),~-CHRPY, wherein said alkyl, alkenyl,
alkyny, aryl, and heterocycle radicals are optionally substituted; wherein

m is an integer ranging from 1-1000;

B’Y s -0y Coy alkviene, -C3-Cyp alkenylene, or -Cy-Cyy alkynylene, each of which is
opticnally substituted;

1M is -H, -C-Cao alkyl, -Cp-Cyp alkenyl, or -C5-Cos alkynyl wherein said atkyl,
alkenvl and alkynyl radicals are optionally substituted;

each oceurrence of B is independently -H, -COOH, —(CH,),-N(R "), ~(CHy )
SO3H, —(CH),-SOs-C1-Cop alkyl, «{(CH)a-SO5-Ca-Cyp alkenyl, or —{CH;),-S03-Co-

Cye alkynyl wherein said alkyl, alkenyl and alkyny! radicals are optionally substituted;
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each occurrence of R' is independently -H, -~C-Can alkyl, -C5-Cyg alkenyl, -Co-Cup
alkynyvl or (CH:)-COOH wherein said alkyl, alkeny! and alkynyl radicals are
optionally substituted; and

© is an integer ranging from O to 6; or a pharmaceutically acceptable salt form

thereof
{0156} In certain of these embodiments, RY s optionally substituted phenyl.

(615%]  Auristatins of the formula Dy include those wherein the groups of R, R, R/"‘, R>, RS

R’, R®, and R® are unsubstituted and the groups of R™® and R are as described herein,

{81527 Auristatins of the formula Dy include those wherein said alkyl, alkenyl, alkynyl,

alkyiene, alkenylene, alkynyklene, aryl, carbocyle, and heterocycle radicals are unsubstituted.

[6183] Auristatins of the formula Dy include those wherein

R is Cy-C; alkyl B is H or C,-Ca alkyl; B i5 €1-Cs alkyl B is H; R® s -0 alkyl;
R is C-Cs alkyl; R is C-Ca alkoxy; R is hydrogen or Ci-Cg alkyl; rR¥ s optionally
substituted phenyiZ is O, S, or NH; and R is as defined herein; or a pharmaceutically

acceptable salt form thereof.

{0154] Auristatins of the formula By include those wherein

R* is methyl; B is H or C,-Cs alkyl; R*is C,-Cs allyl; R® is H; RS is methyl; R’ is
isopropyl or sec-butyl; R® is methoxy; R® is hydrogen or €1-Cs alkyl; R'® is optionally
substituted phenyl;Z is O, S, or NH; and RY i as defined herein; ora pharmaceutically

acceptable salt form thereoll

[01585] Auristatins of the formula Dy include those wherein

R s methyl; R s Hor C-Cy alkyl; R is C-Cs alkyl; RYis 1 R’ s methyl; 1’ s
isopropyi or sec-butyl; R? is methoxy, R is hydrogen or C-Cg alkyl; RY is phenyl and Z is
O or NH and R™ is as defined herein, preferably hydrogen; or a pharmaceutically acceptable

salt form thereof.

{6156}  Auristating of the formula By include those wherein

R? is C-Cy alkyl; R? is H or C-Cy alkyl; RY is C-Cs alkyl; R® is H; R® is €-Cy altkyl;
R is C-Cs alkyl; R is C-C5 atkoxy; B’ is hydrogen or C-Cs alkyl; R is phenyl: and & is
O or NH and R* is as defined herein, preferably hydrogen; or a pharmaceutically scceptable

salt form thereof.
[3157] Auristatins of the formula By or Dy include those wherein RY, R* and R7 are
independently isopropyl or sec-butyl and R’ is -H. Inan exemplary embodiment, Rr? and R
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- 8. 7. . A . .
are each isopropyl, R” is H, and R’ is sec-butyl. The remainder of the substituents are as
defined herein.
[0158]  Auristatins of the formula Bg or Dy include those wherein R* and R® are each
-G e = . ~ . - .
methyi, and R is H. The remainder of the substifuents are as defined herein.

16159]  Auristatins of the formula Dy or Dy include those wherein each occurrence of R is

-GCHa. The rematnder of the substituents are as defined herem.

[3168] Auristating of the formula Py or Dy include those wherein R’ and R® are each
. 2 [ S . T ~ .
isopropyl, R® and R” are each methyl, R™is H, R’ is sec-butyl, each occurrence of RYis

~NT T G . . o~ Lo X - .
-OCH,, and R is H. The remainder of the substituenis are as defined herein.

fG361]  Auristatins of the formula Dy include those wherein Z is -O- or -NH-. The

remainder of the substituents are as defined herein.

{0162} Auristatins of the formula Dy include those wherein R s aryl. The remainder of

the substituents are as defined herein,

[6163] Auristatins of the formula Dy include those where R'% is -phenyl. The remainder of
the substituents are as defined herein.

10164] Auristatins of the formula Dy include those wherein Z is ~O-, and R"' is H, methy!

or t-butyl. The remainder of the substituents are as defined herein.

[0163] Auristatins of the formula Dy include those wherein, when Z is -NH, R is
A(RP0),-CH(R Y, wherein R'7 is -(CH,),-N(R®),, and R'® is -C~Cy alkyl or {(CHy),-
COOIL. The remainder of the substituents are as defined heroin,

[8166] Auristating of the formuia Dy include those wherein when Z is -NH, ks

—(R“’ O)m~CH(R1§)2, wherein R' is ~(CHL)u-503H. The remainder of the substituents are as
defined herein.

[0167] In preferred embodiments, when D is an agristatin of formula Dy, w is an integer
ranging from 1 to 12, preferably 2 to 12, v is 1 or 2, and a is preferably 1.

[0168] In some embodiments, wheren D is an auristatin of formula Dy, ais Tand wand v

are (3.

[6169] [lustrative Drug units (-D) include the drug units having the following structures:
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5 or pharmaceutically acceptable salts or solvates thereof,

01741 In one aspect, hydrophilic groups, such as but not Himited to triethylene glycol esters
p yarop group 5 21
(TEG) can be attached to the Drag Unit at R'. Without heing bound by theory, the

hydrophilic groups assist in the internalization and non-agglomeration of the Drug unit.
{61711 In some embodiments, the Drug unit is not TZT-1027. In some embodiments, the
10 Drug unit is not auristatin E, dolastatin 10, or auristatin PE.

[0172] Exemplary Ligand Drug Conjugates have the following structures wherein "mAb"
represents an anti-DR S antibody and 8 is a sulfur atom of the antibody. The subscript p is an

integer of from 1 to about 20 and is preferably 1 o about 5.
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10 or pharmaceutically acceptable salt forras thereofl

{01731  In some embodiments, the Drug Unit is a calicheamicin, camptothecin, a
maytansinoid, or an anthracycline. In some embodiments the drug is a taxane, a

topoisomerase inhibitor, a vinca atkaloid, or the like.

{61741 1o some typical embodiments, suitable cytotoxic agents include, for example, DNA
15 minor groove binders (2.g., enediynes and lexitropsins, a CBI compound; see also U.S. Patent
No. 6,130,237}, duocarmycins, taxanes {(e.g., paclitaxel and docetaxel), puromycins, and
vinca alkaloids. Other cytotoxic agents include, for example, CC-1065, SN-38, topotecan,
maorpholino-doxorubicin, rhizoxin, cyvanomorpholino-doxorubicin, echinomycin,

combretastatin, netropsin, epothilone A and B, estrarnustine, eryptophysins, cemadotin,

N
]

maytansinoids, discodermolide, eleutherobin, and mitoxanirone.

{0175} In some embodiments, the Drug is an anti-tubulin agent. Examples of anti-tubulin
agents include, auristating, taxanes {(e.g., Taxol® (paclitaxel}, Taxotere® {docetaxel}), T67
{Tularik) and vinca alkyloids {e.g., vineristine, vinblastine, vindesine, and vinorelbine).
Other antitubulin agents include, for example, baccatin derivatives, taxane analogs (e.g.,
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epothilone A and B), nocodazole, colchicine and colcimid, estramustine, cryptophycins,

cemadotin, maytansinoids, combretastatins, discodermolide, and eleutherobin.

{0176] In certain embodiments, the cytotoxic agent is a maytansineid, another group of
anti-tubulin agents. For example, in specific embodiments, the maytansinoid is maytansine

S or BM-1 (ImmunoQGen, Inc.; see also Chari er gf., 1992, Cancer Res. 52:127-1313.

{01771 In certain embodiments, the cytotoxic or cytostatic agent is a dolastatin, In certain
embodiments, the cytotoxic or cytostatic agent is of the auristatin class. Thus, in a specific
embeodiment, the cytotoxic or cyiostatic agent is MMAE (Formula X¥i). In another specific

embodiment, the cytotoxic or cytostatic agent is AFP (Formula XVIIT).

H CH; ;
S ;
N Sy . e A
- W ! ! 1/ H ””” N Ciy
Hy O o CHy OCH; O - H
10 H;C CH, OCH; O
(XD
[6178]  In certain embodiments, the cytotoxic or cytostatic agent is a compound of formulas
XIV-XXI or pharmacentically acceptable salt form thereof
//'f//)\\ - N}{‘;
S~ O \r/ - ~ Py /E\\\\ /t
1 H | ; g e
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LIGAND UnNeT
[0179] In the present invention, the Ligand vnit (e.g., an antibody) in the Ligand Drug

5 Conjugate specifically binds to DR3 and exhibits cytotoxic activity via internalization. The

Eigand Drug Conjugate reaches cancer tissue expressing DRS to which the Ligand unit (e.g.,
an antibody} specifically binds as its target. As a result, the Drug unit conjugated to the
antibody can be allowed to selectively act on the target cells. Therefore, the efficacy of the
antibody-drug conjugate can be more greatly enhanced than that of the antibody alone.

10 Antibodies that bind to death domain-containing receptors, especially an anti-DRS antibody,
can be selected as an antibody that can be contained in the antibody-drug conjugate according

1o the present invention.
Antibodies binding to DRS
{1} DRSgene

15 [0180]  The nucleotide sequence and aming acid sequence of the buman death receptor §
{IIR3) gene has been registored as GL22547118 (accession no. NM_147187) in GenBank., A
nucleotide sequence coding an amino acid sequence with one or more amino acids replaced,
deleted, or added in the amino acid sequence of DRS and having bioactivity comparable to
that of DRS is also included in the nucleotide sequence of the DRS gene. In addition, a

20 protein that consists of an amino acid sequence with one or more amino acids replaced,
deleted, or added in the amino acid sequence of DRS and that has bioactivity coraparable to

that of DRS 15 also included in DRS.
{2} Antibody against DRS

(0181} The antibody against DRS according to the present invention can be obtained in the

A9
L

usual way by immunizing an animal with DRS or any polypeptide selected from the amino
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acid sequence of DRS. Such antibody produced in the living body can be collected and

purified.

{01827 In addition, a monocional antibody can also be obtained from a hybridoma
established by fusing an antibody-producing cell that produces an antibody against BRS with
a myeloma cell according to a known method {(for example, Kokhler and Milstein, Nature
(1975} 256, p.495-497: Kennet, R, ed., Monoclonal Anribody, p.365-367, Prenum Press, N.Y.

(1980)).

[0183] I3RS as the antigen can be obtained from genetically enginecred host cells

expressing the DRS gene.

[818B4] More specifically, DRS can be obtained by preparing a voctor that can express the
DR3 gene, introducing the vector into host cells to express the gene, and purifying the
g £ P gone, puritying

expressed DRS.

[0185] In addition, after an artificial gene fusing the extracellular region of DRS with the
constant region of an antibody is constructed, a protein prepared in an appropriate expression

system of the gene can also be used as an immunogen.
{3y Other antibodies

[3186] In addition to the monocional antibody against the above DRS, the antibodies
according to the present invention include recombinant antibodies artificially altered to
reduce heterologous antigenicity against humans, such as chimeric antibodies, humanized
antibodies, and human antibodies. These antibodies can be produced by means of known

methods.

{01871 Such chimeric antibodies include an antibody whose variable region and constant
region are heterciogous to each other, and an example thereof is 3 chimeric antibody created
by joining the variable region genes of a mouse-derived antibody to buman constant region

genes {(Proc. Natl. Acad. Sci. US A, 81, 6851-6855 (1984)).

[0188] Examples of such humanized antibodies inchude an antibody in which only the
complementarity-determining regions (CDRs) are transferred into a human antibody (Nature
(1986) 321, p.522-525) and an antibody in which CDR sequences and amino acid residues in
part of the framework are grafted into a human antibody by CDR grafting (International

Publication No. WOSG/07861 ).

(551
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[#189] In addition, there are human anbibodies. The term "human anti DRS antibody”
refers to a human antibody that only has gene sequences of a human chromosome-derived
antibody. The asti-human DRS antibody can be obtained by a method that uses a human
antibody-producing mouse having a chromosome {fragment containing H- and L- chain genes
for a human antibody (Tomizuka, K. ef o, Nasure Genetics (1997} 16, p.133-143; Kuroiwa,
Y . etal., Nuc. deids Res. (39983 26, p.3447-3448; Yoshida, H. er.al., dnimai Cell
Technology: Basic and Applied 4spects vol. 10, p.69-73 (Kitagawa, Y., Matuda, T. and
lijima, 8. eds.), Kiuwer Academic Publishers, 1999; Tomizuka, K. et.al., Proc. Natl Acad.

Sci. US4 (2000) 97, p.722-727).

{019¢] Such a transgenic animal, or more specifically, a genetically modified animal in
which the gene Joci for endogenous immunoglobulin heavy and light ¢hains in 8 nonhuman
mamumal are destroyed and instead the gene loci for human immunoglobulin heavy and light
chains are introduced into this knockout animal via a veast artificial chremaosome (YAC)
vector or the like, can be produced by preparing a knockout animal and a transgenic animal

as mentioned above and crossbreeding these animals.

[619%] The antibody can alsa be ohtained from colture supernatant produced by
transforming eukaryotic cells with ¢cIDNA, preferably a vector containing the ¢DNA coding
for each of the humanized antibody heavy and light chains by recombinant DNA technology

and culturing the transtormed cells producing a recombinant buman monoclonal antibody.

10192]  Here, oxamples of cells that can be used as a host include eukaryotic cells,

preferably mammalian cells such as CHO cells, lvmphogoytes, and myeloma.

{01931 In addition, a method of obtaining a phage display-derived human antibody
screened from a human antibody library (Wormstone, L, M. et.al, mvestigative
Ophihaimology & Visuad Science (20023 43 (7), p.2301-2308; Carmen, S, et al., Briefings in
Funciional Genomics and Proteomics (2002), 1 (2), p.189-203; Siriwardena, D. et.al.,
Opthalmaology {(2002) 109 (3), p.427-431) is also known,

[86194] For example, a human antibody heavy and light variable regions are displayedon a
phage surface as a single-chain antibody (scFv) and then an antigen-binding phage is selected

(Naiure Biotechnology (2005), 23, (%), p. 1105-1116).

{6195] The DNA sequence coding an antigen-binding human antibody variable region can

be determined by analyzing the genes of the phage selected by antigen binding.

LA
&



OnCusp

2302 of 10951 Ex. 1038

ig

3]

V]
AN

30

WO 2013/163229 PCT/US2013/037861

{6196} Once the DNA sequence of the antigen-binding scFv becomes clear, a human
antibody can be obtained by preparing an expression vector having the sequence and
introducing the vector into an appropriate host for expression {Sce, for example,
WO92/01047, WO92/20791, WO93/06213, WO93/11236, WOS3/19172, WO95/01438,

WOOS5/15388; drmu. Rev. ITmmunol {1994) 12, p.433-435; Nature Fiotechnology (200823
(D, p-1105-1118).

101971 When the antibody genes have been isolated and are introduced into an appropriate
host to prepare the antibody, an appropriate combination of a host and an expression vector
can be used.

[0198] When sukaryotic cells are used as a host, animal cells, plant cells, or sukaryotic

microorganisms can be used.

[8199] FExamples of such animal cells include simian COS cells (Gluzman, Y., Cell (1981)
23, p.175-182, ATCC CRL-1650), murine fibroblasts NIH3T3 (ATCC No. CRL-1658), and
dihydrofolate reductase-deficient strains of Chinese hamster ovary cells (CHO cells, ATCC
CCL-81) (Urlaub, G. and Chasin, L. A, Proc. Natl Acad Sci US4 (1980} 77, p.4216-
4220

[0208] Examples of prokarvotic cells that can be used include Escherichia coli and Bacillus

subtilis.

[0201] The antibody can be obtained by introducing the antibody genes of intersst into

these cells by transformation and culturing the transformed cells in vitre,

[0202] The isotype of the antibody according to the present fnvention can be any isotype.
Examples thereof include 1gG JgG1, 1gG2, [gG3, and 1gG4), IgM, IgA (IgAl and IgA2),
1D, and IgE, but IgG and [gM are preferable.

1920831 in addition, the antibody according to the present invention roay be a fragment of an
antibody having an antigen-binding site of the antibody or a modified version thereof if it

maintains antigen binding.

[0204] Examples of such antibody functional fragments include Fab, F(ab'),, a monovalent
variable region fragment Fab' obtained by reducing F{ab"),, Fv, single-chain Fv (scFv)
obtained by linking heavy-chain and light-chain Fv by an appropriate linker, diabody
{diabodies), lincar antibodies, and polyspecific antibodies {ormed of antibody fragments, but
the fragments are not limited to the above fragments if they maintain antigen binding. The
above antibody fragmenis can be obiained by processing full-length antibody molecules with
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an enzyme such as papain or pepsin. The above antibody fragments can also be obtained by
using nucleic acid sequences coding the heavy chain and light chain of the above antibody
fragments to allow an appropriate gene expression system to produce the corresponding

proteins.

[0205] These antibody fragmentis can be produced by oblaining and expressing the genes in

the same way as above to allow a host to produce the corresponding proteins.

{0286] The antibody according to the present invention may be a polyclonal antibody, a
mixture of several anti-DR3 antibodies having different amino acid sequences. An example
of such a polyclonal antibody is a2 mixture of several antibodies having different CDRs. As
such a polyvclonal antibody, an antibody obtained by culturing a mixture of cells producing

different antibodies and purifying the culfure can be used (WOZ004/061104).

]

o,

{207]  The antibody obtained can be uniformiy purified. The separation and purification o
the antibody may be conducted by means of the separation and purification methods used for

normal proteins.

[B288] For example, the antibody can be separated and purified by appropriately selecting
and combining chromatography columns, filters, ultrafiltration, salting-out, dialysis,
preparative polyacrylamide gel slectrophoresis, isoelectric fecusing, and the like (Strategies
for Protein Purification and Charcterization: A Laboratoy Course Manual, Daniel R, Marshak
et al. Cold Spring Harbor Laboratory Press (1996); Antibodies: A Laboratory Manual. Ed
Harlow and David Lane, Cold Spring Harbor Laboratory (1988)), but the separation and
purification methods are not limited to these.

[0209] Examples of chromatography include affinity chromatography, ion exchange
chromatography, hydrophobic chromatography, gel fitration, reversed phase
chromatography, and adsorplion chromatography. These types of chromatography can be

performed by using Hquid-phass chromatography such as HPLC and FPLC.
{0216} Examples of the columns used in affinity chromatography include protein A
columns and protein G columns,

[92131] Examples of the protein A columns include Hyper D, POROS, and Sepharose F. F.

{Pharmacia).

[62121 o addition, the antibody can also be purified by tis binding to the antigen

immobilized on a carrier,
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{(4) Examples of anti-DRS antibodies

{0213} For example, the anti-DR35 antibodies inducing apoptosis in DR S-expressing cells
escribed in International Publication Nos. WO98/51793, WO2ZG01/833560, WOZO02/94880,
WO2003/534216, WO2004/50805, WO2Z006/83971, WO2007/22157, and WO2011/038159

[

can be used as components of the antibody-drug conjugate according to the present invention.
In addition, anti-DRS antibodies called Lexatumumab, HGS-TRZJ, Apomab, drozitumab,
Conatumumab, and LBY {35 and variants thereof can also be used as components of the
antibody-drug conjugate according to the present invention, However, the antibodies that can
be used as such components are not limited to the above examples if such antibodies bave a

capacity to bind to DRS protein.

{8214} The Ligand unit of the present invention is typically 8 DRS binding agent. In one
group of embodiments, the Ligand unit comprises a heavy chain amino acid sequence
corresponding to humanized B273 (SEQ ID MNO:9). Humanized B273 is abbreviated as
8B273 in the specification. Methods of producing hB273 are described in PCT Application
No. PCT/IP2011/074866, titled "A new anti-DIR 5 antibody™ and filed October 27, 2011
{published as WO 2012/057288), incorporated herein by reference in its entirety and for all
purposes. In another group of embodiments, the Ligand unit comprises a heavy chain amine
acid sequence corresponding to humanized B273 which lacks the carboxy terminal lysine
residue {i.e., a heavy chain having the amino acid sequence of amino acid residues 1-451 of
SEQ ID NO:9). Post-franslational processing of proteins to remove lysine or arginine
residues from the carboxy terminus has been reported, for example, by Harris, J
Chromategraphy (19953, 705:129-134. In another group of embodiments, the Ligand unit
comprises a light chain amino acid sequence corresponding to humanized B273 (SEQ ID
MNO: 10y In vet another embodiment, the Ligand unit comprises both a heavy and light chain
amine acid sequence of SEQ 1D NOs:9 and 10. In still another embodiment, the Ligand unit
comprises both a heavy chain amino acid sequence of amino acid residues 1-451 of SEQ 1D
NO:9 and a tight chain amino acid sequence of SEQ ID NO: 10, In still another embodiment,
the Ligand unit comprises {(a) a heavy chain immunogiobulin having the CDR consisting of
amino residues 1-5 of SEQ 1D NO: 11, the CDR2 consisting of amino acid residues 1-17 of
SEQ 1D NO:12, and the CDR32 consisting of amino acid residues 1-13 of SEQ ID KNO:13; and
{b) a light chain immunoglobulin having the CDR1 consisting of amino residues 1-16 of 3EQ
D NG:14, the CDR2 consisting of amino acid residues 1-7 of SEQ 1D NO:15, and the CDR3
consisting of amino acid residues 1-¢ of SEQ 1D NO:16. In ancther embodiment, the Ligand

unit comprises the heavy chain variable region of hB273 comprising amino acid residues 1-
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122 of SEQ ID N9 and the light chain variable region of hB273 comprising amino acid

residues 1-114 of SEQ I NG 10,

[0215]  Additionally, the Ligand unit (L) has at least ove functional group that can form a
bond with a functional group of a Linker unit. Useful functional groups that can be present
on a Ligand unit, either naturally, via chemical manipulation or via engineering, include, but
are not lmited to, sulthydryl (-3H), amino, hydroxyl, carboxy, the anomeric hydroxyl group
of a carbohydrate, and carboxyl. In some embodiments, a Ligand unit functional group is a
sulfhydryl group. The sulthydryl group is typically a solvent accessible sulthydryl group,
such as a solvent accessible sulfhydryl group on a cysteine residue. Sulthydryl groups can be
gonerated by reduction of an intramalecular or intermolecular disulfide bond of a Ligand.
Sulthydryl groups also can be generated by reaction of an amino group of a lyvsine moiety of

a Ligand using 2-iminothiclane (Traut's reagent) or another sulfhydryl generating reagent.

{8216] In some embodiments, one or more sulfhydryl groups are engineered into 3 Ligand
unit, such as by aminoe acid sabstitution. For example, a sulthydry! group can be introduced
into a Ligand unit. In some embodiments, a sulfhydryl group is introduced by an amino acid
substitution of serine or threoning to a cysteine residue, and/or by addition of a cysteine
residue into a Ligand unit (an engineered cysteine residue). In some embodiments, the
cysteine residue is an internal cysteine residue, 72, not located at the Ne-terminus or C-

terminus of the Ligand moiety.

{02171 Inan exemplary embodiment, a cysieine residue can be engineered into an antibody
heavy or light variable region {e.g., of an antibody fragment, such as a diabedy) by amine
acid substitution. The amino acid substitution is typically introduced into the framework
region and is located distal o the epitope-binding face of the variable region. For exampie,
the amino acid substitution can be at least 10 angstroms, at least 20 angstroms or at least 25
angstroms from the epitope-binding face or the CDRs. Suitable positions for substitution of a
cysteine residue can be determined based on the known or predicted three dimensional
structures of antibody variable regions. (See generally Holliger and Hudson, 2005, Nature
BioTechnology 23(9)1126~-1136.) In exemplary embodiments, a serine to cysteine amino
acid substitution iz introduced at amino acid position 84 of the Vy region and/or position 14
of the Vi, region (according to the numbering system of Kabat ef &/, , Sequences of Proteins of

Immmunolegical Interest, Sth edition, (Bethesda, MDy, NIH) 1991}

{0218} To control the number of Drug or Linker unit-Drug units atfached to a Ligand unit,

one or more cysteine residues can be eliminated by amino acid substitution. For example, the
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number of solvent accessible cysteine residues in an immunoglobulin hinge region can be

reduced by amino acid substitution of cysteine to serine residues,

$21%1 Insome embodiments, a Ligand unit contains 1, 2, 3, 4, 5, 6, 7 or 8 solvent-
. i > & 5 2 5 5 >
accessible cysteine residues. In some embodiments, a Ligand unit contains 2 or 4 solvent-

accessibie cysieine residuaes.

ASSAY

[0226} Methods of determining whether a Drug or Ligand Drug Conjugate exerts a
cytostatic and/or cytotoxic effect on a cell are known. Geunerally, the cytotoxic or cyiostatic
activity of a Ligand Drug Conjugate can be measured by: exposing mammalian cells
expressing a target protein of the Ligand Drug Conjugate in a cell culiure medium; culturing
the cells for a period from about 6 hours to about § days; and measuring cell viability. Cell-
based in vifre assays can be used o measure viahility (proliferation), cytotoxicity, and

induction of apoptosis {caspase activation) of the Ligand Drug Conjugate.

{02231 For determining whether a Ligand Drug Conjugate exerts a eytostatic effect, a
thymidine incorporation assay may be used. For example, cancer cells expressing a target
antigen at a density of 5,000 celis/well of a 96-well plated can be cultured for & 72-hour
period and exposed to 0.5 pCi of “H-thymidine during the final 8 hours of the 72-hour period.
The incorporation of *H-thymidine into cells of the culture is measured in the presence and

absence of the Ligand Drug Conjugate.

[6222] For determining cytotoxicity, necrosis or apoptosis {programmed cell death) can be
measured. Necrosis is typically accompanied by increased permeability of the plasma
membrane; swelling of the cell, and rupture of the plasma membrane. Apoptosts is typically
characterized by membrane biebbing, condensation of cytoplasm, and the activation of
endogenous endonucleases. Determination of any of these effects on cancer cells indicates

that a Ligand Drug Conjugate is uscful in the treatment of cancers,

[62237 Cell viability can be measured by determining in a cell the aptake of a dye such as
neutral red, trypan blue, or ALAMAR™ blue {see, ¢.g., Page ef al,, 1993, bul J Oncology
3:473-476). In such an assay, the cells are incubated in media containing the dye, the cells
are washed, and the remaining dye, reflecting cellular uptake of the dye, is measured
spectrophotometrically. The protein-binding dye sulforhodamine B {(SRB) can also be used

10 measvre cytoxicity {Skehan er ol., 1990, J. Nl Cancer fnst. 82:1107-12).
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(0224} Alternatively, a tefrazolium salt, such as MTT, is used in a guantitative colorimetric
assay for mammalian cell survival and proliferation by detecting living, but not dead, cells

{see, e.g , Mosmann, 1983, J Jmmunol. Methods 65:55-63).

{0225} Apoptosis can be quantitated by measuring, for example, DNA fragmentation.
Commercial photometric methods for the quantitative in vitre determination of DNA
fragmentation are available. Examples of such assays, inclading TUNEL {which detecis
incorporation of iabeled nucleotides in fragmented DNA) and ELISA-based assays, are

described in Biochemica, 1999, no. 2, pp. 34-37 {Roche Molecular Biochemicals).

[6226] Apopiosis can also be determined by measuring morphological changes in a cell.
For example, as with necrosis, loss of plasma membrane integrity can be determined by
measuring uptake of certain dyes {e.g., a fluorescent dye such as, for example, acridine
orange or ethidium bromide). A method for measuring apoptotic cell number has been
described by Duke and Cohen, Current Protocols in Immunology (Coligan ef of. eds., 1992,
pp. 3.17.1-3.17.16). Cells also can be labeled with a DNA dye (e.g.. acridine orange,
gthidium bromide, or propidium todide) and the cells observed for chromatin condensation
and margination along the ipner nuclear membrane. Gther morphological changes that can be
measured to determine apoptosis include, e.g., cytoplasmic condensation, increased

membrane blebbing, and cellular shrinkage.

[0227} The presence of apopiotic cells can be measured in both the attached and "floating™
compartments of the cultures. For example, both compartments can be collected by
removing the supernatant, twypsinizing the attached cells, combining the preparations
following a centrifugation wash step {e.g., 10 minutes at 2000 rpm), and detecting apoptosis
{e.z., by measuring DNA fragmentation). (See, e.g., Piazza er af., 1995, Concer Research

55:3110-16).

[6228] The effects of Ligand Drug Conjugates can be tested or validated in animal models.
A number of established animal models of cancers are known to the skilled artizan, any of
which can be used to assay the efficacy of a Ligand Drug Conjugate. Non-Hmiting examples
of such models are described infra. Morsover, small animal models to examine the in vivo
efficacies of Ligand Drug Counjugates can be created by implanting human tumor cell lines

into appropriate immuncdeficient rodent strains, e g, athymic nude mice or SCID mice.
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COMPOSITIONS AND METHODS OF ADMINISTRATION

{0229} Various delivery systems are known and can be used to administer the lgand- drug
conjugates. Methods of introduction inchude, but are not limited to, intradermal,
intramuscular, intraperitongal, intravenous, and subcufanecus routes. Administration can be,
for example, by infusion or bolus injection. In cerfain preferred smbodiments, administration
of the Ligand Drug Conjugate is by intusion. Parenteral administration is the preferred route

of admiinistration.

[#230] The Ligand Drug Conjugates can be administered as pharmaceutical compositions
comprising one or more pharmaceutically compatible ingredients. For example, the
pharmaceutical composition typically includes one or more pharmaceutical carriers (e. g.,
sterile liguids, such as water and oils, including those of petroleum, animal, vegetable or
synthetic origin, such as peanut oil, soybean oil, mineral oil, sesame oil and the like). Water
is a more typical carrier when the pharmaceutical composition is administered intravenously.
Saline solutions and aqueous dextrose and glycerol solutions can also be employed as liguid
carriers, particularly for injectable sotutions. Suitable pharmaceutical excipients are known
in the art. The composition, if desired, can also contain minor amounts of wetting or
emulsifying agents, or pH buffering agents. Examples of suitable pharmaceutical carriers are
described in "Remington's Pharmaceutical Sciences” by E'W. Martin. The formulations

correspond to the mode of administration.

10231} In typical embodiments, the pharmaceutical composition is formulated in
accordance with routine procedures as a pharmaceutical composition adapted for intravenous
administration to human beings. Typically, compositions for intravenous administration are
solutions in sterile isotonic agueous buffer. Where necessary, the pharmaceutical can also
include a solubilizing agent and a focal anesthetic such as lignocaine to ease pain at the site of
the injection. Generally, the ingredionts are supplied either separately or mixced together in
unit dosage form, for example, as a dry lvophitized powder or water free concentrate ina
hermetically sealed container such as an ampoule or sachette indicating the quantity of active
agent. Where the pharmaceutical is to be administered by infusion, it can be dispensed, for
example, with an infusion bottle containing sterile pharmaceutical grade water or saline.
Where the pharmaceutical is administered by injection, an ampouls of sterile water for
injection or saline can, for example, be provided so that the ingredients can be mixed prior to

administration.
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f0232] The amount of the compound that is effective in the treatment of a particular
disorder or condition will depend on the nature of the disorder or condition, and can be
determined by standard clinical techniques. In addition, i# vifro or in vivo assays can
optionally be employed to help identify optimal dosage ranges. The precise dose to be
employed in the compositions will also depend on the route of administration, and the
seriousness of the disease or disorder, and should be decided according to the judgment of the

practitioner and each patient's circumstances.

[0233] The compositions comprise an effective amouont of a compound such that a suitable
dosage will be obtained. Typically, this amount is at least about 0.01% of a compound by

weight of the composition.

[0234] For intravenous administration, the composition can comprise from about 0.01 to
about 100 mg of a compound per kg of the animal's body weight. In one aspect, the
composition can include from about | to about 100 mg of a compound per kg of the animal's
body weight. In another aspect, the amount administered will be in the range from about 0.1

to about 25 myg/kg of hody weight of a compound.

[6333] Generally, the dosage of a compound administered to a patient is typically about
0.01 mg/kg to about 100 mg/kg of the subject's body weight. In some embodiments, the
dosage administered to a patient is between about 0.01 mg/kg to about 15 mg/kg of the
subject's body weight. In some embodiments, the dosage administered o a patient is between
about 6.1 mg/kg and about 15 mg/kg of the subject’'s body weight., In some embodiments, the
dosage administered to a patient is between about 0.1 mg/kg and about 20 myg/ke of the
subject's body weight. In some embodiments, the dosage administered is between about §.1
mg/kg to about 5 mg/kg or about 0.1 mg/kg to about 10 mg/kg of the subject's body weight.
In some embodiments, the dosage administered is between about 1 mg/kg to about |5 mg/kg
of the subject’s body weight. In some embodiments, the dosage administered is between

about T mg/kg to about 10 mg/kg of the subject’s body weight.
[6236] The pharmaceutical compositions are generally formulated as sterile, substantially
isotonic and in full compliance with all Good Manutacturing Practice (GMP) regulations of

the U.S. Food and Drug Administration.
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THERAPEUTIC METHODS USING LIGAND DRUG CONJUGATES

{82371 The Ligand Drug Conjugates are useful for inhibiting the multiplication of a tumor
cell or cancer cell, or for treating cancer in an animal. The Ligand Drug Conjugates can be

used accordingly in a variety of settings for the treatment of animal cancers.

[0238] Particular types of cancers that can be treated with the Ligand Drug Conjugates
include, but are not limited to: {1} solid tumors, including but not limited to fibrosarcoma,
myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma,
endotheliosarcoma, lvmphangiosarcoma, iymphangicendotheliosarcoma, synovioma,
mesothelioma, Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon cancer, colorecial
cancer, kidney cancer, pancreatic cancer, bone cancer, breast cancer, ovarian cancer, prostate
cancer, esophogeal cancer, stomach cancer, oral cancer, nasal cancer, throat cancer,
squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland carcinoma,
sehacecus gland carcinoma, papillary carcinoma, papillary adenccarcinomas,
cystadenocarcinoma, medullary carcinoma, bronchogenic carcinoma, renal cell carcinoma,
hepatoma bile duct carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilms'
tumor, cervical cancer, ulerine cancer, testicitdar cancer, small cell lung carcinoma, bladder
carcinoma, lung cancer, epithelial carcinoma, glioma, glioblastoma, multiforme astrocytoma,
medulloblastoma, craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic
newroma, oligedendroglioma, meningioma, skin cancer, meianoma, neuroblastoma, and
retinoblastoma; (2) blood-borne cancers, including but not imited to acute lymphoblastie
leukemia "ALL", acute lymphoblastic B-cell leukemia, acute lymphoblastic T-cell leukemia,
acute myeloblastic leukemia "AML", acute promyelocytic leukemia "APL", acute
monoblastic leukemia, acute erythroleukemic leukemia, acute megakaryoblastic leukemia,
acute myelomonocytic leukemia, acute nonlymphocyctic leukemia, acute undifferentiated
feukemia, chronic myelooytic leukemia "CML", chronic lymphocytic leukemia "CLL", hairy
cell leukemia, multiple myeloma, acute and chronic leukemiag, e.g., lymphoblastic
myelogenous and lymphocyvtic myelocytic leukemias; and (3) lymphomas such as Hodgkin's
disease, non-Hodgkin's Lymphoma, Muitiple myeloma, Waldeastrom's macroglobulinemia,
Heavy chain disease, and Polycythemia vera. {n some embodiments, the cancer is a DR3-

positive or DRS-expressing cancer.

(62391 o some embodiments, the invention provides methods of treating cancer,
comprising administering to a subject in need thereof an effective amount of a Ligand Drug
Conjugate or a pharmaceutical composition thereof, comprising a DRS binding agent
covalently attached to a cytotoxic agent. In some embodiments, the Ligand Drug Conjugate
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comprises formula I as provided above. An effective amount of 2 Ligand Drug Conjugate
will be dependent on the subject being treated, the severity of the affliction, and the manner
of administration. Determination of an effective amount is well within the capability of those
skilled in the art, especially in light of the detailed disclosure provided herein. Generally, an
efficacious or effective amount of a Ligand Drug Conjugate is determined by first
adiministering a low dose or small amount, and then incrementally increasing the
administered dose or dosages until a desired therapoutic offoct is observed in the treated
subject, with minimal or no toxic side effects. Applicable methods for determining an
appropriate dose and dosing schedule for administration of the present invention are
described, for example, in Goodman and Gilman's The Pharmacological Basis of
Therapeutics, | 1th Ed., Brunton, Lazo and Parker, Eds., MoGraw-Hill (2006}, and in
Remingion: The Science and Practice of Pharmacy, 21st Ed., Gennaro, Ed., Lippencott

Williams & Wilkins (2003}, both of which are hereby incorporated herein by reference.

EXAMPLES

Conjugation of RS antibody drug conjugates

{02481 hB273 antibody drug conjugates were prepared as follows. A hB273 antibody
comprising a heavy chain corresponding to the amino acid sequence of SEQID NGO Y or to an
amino acid sequence of SEQ 1D NO:9 that lacks the carboxy terminal lysine residue ({ e, the
amino acid sequence of amino acid residues 1-451 of SEQ ID NG:9) and comprising a light
chain corresponding to the amino acid sequence of SEQ 1D NO: 10 was used as the Ligand
unit. A solution of hB273 antibody at a concentration ranging between 5 and 25 mg/ml was
pre-equilibrated at 37°C, and then 3-15% (v/v} 1 M potassiom phosphate (pH 7.4) was adde
to raiso the pH to 7.5-8.0. DTPA was also added at a final concentration of 1 mM. The
antibody was pariially reduced by adding between 2 and 3 molar equivalents of TCEP per
mole of antibody. The amount of TCEP peeded to vield an antibody witl an average of 4
tree thiols was empirically determined by several small scale reductions and conjugation
reactions prior to gram scale reduction and conjugation. After a reduction pericd of 1 t0 2
hours, the antibody solution was cooled 1o 22°C then treated with 4 to 6 molar equivalentsof
drug linker (e.g., me~ve-MMAF or me-ve-MMAE or me-MMAF)} from a 10 to 20 mM stock
solution in BMSO, The drug-linker stock was added over a 15 minute period. Additional
DMSO was introduced to bring the mixture to 15% total DMSO by volume. The reaction

mixture was stirred for an additional 30 minates after the drug-linker addition was complete
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before treatment with a 5-fold molar excess of N-acetyl cysteine per mole of drug-linker
added. After guenching, residual free drug and other process impurities were removed by
constant volume diafiltration using 10 diavolumes of PBS. The following antibody drug
conjugates were generated: an antibody drug conjugate of hB273 conjugated with mc-ve-
MMAE ("hB273-ve-MMAE") and an antibody drug conjugate of hB273 conjugated with me-
MMAF ("hB273-mc-MMAF"Y. The resulting antibody drug conjugates had an average drug
loading of about 3.5 1o 4.5 drug-linker units per antibody (7.e., had an averago p value of
about 3.5 t0 4.5). The average drug loading, or average p value, can be measured according
to methods known in the art. Ag 2 non-limiting example, p values can be measured according
to the methods described in Hamblett et of, Clinical Cancer Rezearch 10:7063-7070 (2004),
incorporated by reference herein. In one method, hydrophobic interaction chromatography-—
high-performance liquid chromatography is performed on a sample comprising antibody drug
conjugates, e g, using an Ether-3PW column {Tosch Bioscience, Monigomeryville, PA).
Because the antibody and drug have distinet absorbance maxima, it is possible to identify and
quantify the number of drug units per antibody by overlaying peak spectra, thereby allowing
the determination of average drug loading. In another method, p values are measured by
aitraviolet and visible absorption spectroscopy (UV-VIE) if the antibody and drug have
distinct absorbance maxima {(Ams). By using the measured fotal absorbance (absorbance of
the drug and the antibody) and the extinciion coefficients of the antibody and drug, the
concentrations of the antibady and the drug can be determined, from which the molar ratic of

drug to antibody can be calculated.

[6241] The above protocof can also be used to generate an antibody drug conjugate of
hB273 conjugated with me-ve-MMAF ("hB273-ve-MMATF"). To prepare antibody drug
conjugates with an average drug loading of about 2 drug-linker units per antibody (i e,
having an average p value of about 2), the protocol above is modified by reducing the amount
of TCEP by 50%. The amount of drug linker is also reduced by 50%. The corresponding
antibody drug conjugate is abbreviated as hB273-ve-MMAE(Z), BB273-mc-MMAF (2}, or
hB273-ve-MMATF(2).

{02421  An antibody drug conjugate of hTRA-8 conjugated with me-MMAF ("hTRA-8-me-
MMAFE") was prepared as foliows. A h'TRA-8 antibody comprising a heavy chain
corresponding to the amino acid sequence of SEQ ID NO:1 or to an amino acid sequence of
SEQ 1D NO: 1 that lacks the carboxy terminal lysine residue (7.¢., the amino acid sequence of
amino acid residues 1-448 of SEQ 1D NO: 1) and comprising a light chain corresponding to

the amino acid sequence of SEQ I NO:2 was used as the Ligand unit. This hiTRA-8
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antibody is referred to as Tigatuzumab. A solution of h'TRA-8 aniibody at 7.6 mg/ml is pre-
equilibrated at 37°C, and then a 15% volume of 500 mM sodium borate, pH 8.9 is added to
raise the pH to 7.5-8.0. The sclution also contains 1 mM DTPA. The antibody is partially
reduced by adding 2.6 equivaier;ts of TCEP per mole of antibody and stirring at 37°C. After
28 minutes, the solution of reduced antibody is placed on ice, then treated immediately with
4.8-4.9 molar equivalents {relative to antibody) of drug linker {e.g.. me-ve-MMAF or me-ve-
MMAE or me-MMAF) as a 20.5 mM solution in DMSO. Additional DMSG is introduced to
bring the mixture to 10% DMSO by volume. The reaction mixture is stirred on ice for ~80
minutes before treatment with a 5-fold molar excess of N-acetyi cysteine {relative to me-ve-
MMAF). The conjugate is isolated by tangential flow filtration, first being concentrated to
~10 mg/mL, then diafiltered with ~10 diavolumes of PBS. The resulting antibody drug

conjugate had an average drug loading of about four drug-linker unifs per antibody.

I vitro cytetoxic activity of BB273 ADCs against several tumor cell lines

{02437 hB273, hB273-veMMAE, hB273-mcMMAF and hTRA-8-mcMMAF were diluted
in culture medinom to obtain 2000 ng/ml., in which 4000 ng/mL of goat anti-human 1gG Fe
antibody (MP Biomedicals) was involved. These solutions were serially diluted with the
culture medium, and added 1o a 96-well microplate by 530 ull/well in duplicate. The cell Lines
used in vitro study were A375 (human melanoma), NCI-H2122 (human lung
adenocarcinoma), HCT 135 (human colorectal adenccarcinoma), SK-GV-3 (human ovarian
adenccarcinoma), LoVo (human colorectal adenocarcinoma), AZ780 (human ovarian
carcinoma), A549 (human lung adenocarcinoma), Caki-2 (human renal cell carcinoma), HCT
116 (human colorectal adenocarcinoma), NCI-H1975 (human lung adenccarcinoma), MDA-
MB-231 thuman breast adenocarcinoma) and U-87 MG (human glioblastoma). The cell
suspension was adjusted to 4.0 % 10° viable cells/mL with the culture medium and added to
the wells by 50 pLiwell (=2 x 10° viable cells/well). The cells were not seeded in the blank
wells. After 72 hir of incubation in a CO, incubator, the amount of ATP was detected by
CeliTiter Glo Luminescent Cell Viability Assay (Promega) according to the masufacturer's
instructions. The luminescence was measured by a microplate reader (Mithras LB%40,
Berthold Technologies). The cell viability of each well was caleulated according to the
following equation:

Viability (¥6) = 100 x (T-By(C-B)

T luminescence of a test well
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C: average luminescence of wells with unireated cells

B: average luminescence of blank wells

{0244] Figures 1-12 provide the results for 12 cell lines evaluated with hB273 Ligand Drug
Conjugates of the present invention. As the Figures illustrate, hB273-veMMAE and hB273-
mcMMATF showed more potent eytotoxic activity than hB273 against several human tumor
cell Hnes such as LoVo (Figure 8), A54%9 (Figure 7) and Caki-2 (Figure 8). In addition,
hB273-veMMAE and hB273-mcMMAF showed more potent cytotoxic activity than hTRA-

&-mcMMAF against all tumor cell lines used for this assay.

Derersination of binding affinity of anii-DRS ADCs by BI4Alore

16245] Produciion of DRS extraceilular domain protein expression vector: In order to
construct a vector expressing a region of DRS (hereinafier referred to as "sPDRS™) consisting
of amino acid residues 1-130 of the human DRS sequence of SEQ 1D NG 17, a PCR reaction

was performed using a primer set for amplifyving sDRS:
DRS Ndefw: 5'-gtggcatatggoteigatoacceaacaa-3' (SEQ ID NO:18) and
D3IRS Xhorv: S'-cgectegagtgatictitgtzggacaca-3' {(SEQ [0 NOS),

using a ¢IINA encoding a human DRS extracellular domain as a template. The resulting PCR
product was cleaved with Ndel and Xho! and cloned into the Ndel/Xho! site of pET21b(+}
{(roanufactured by Novagen, Inc.} (hereinafter abbreviated as "pET21b{(+}-sDR35"). The
recombinant DRS protein expressed by "pET21b{(+}-3sDRS" is referred to herein as "rsDRS5"

(SEQ ID NOG:20).

[3246] Production of DRS extracelinlar domain protein (vrsDRS): Escherichia coli
Origami B (DE3} (manufactured by Novagen, Inc.) was fransforrmed with the expression
plasmid pET215{(+)-sDRS and cubured in 2-Y'T medinm supplemented with 100 ug/ml
ampiciliin {(manufactured by Sigma Co., Ltd) and 15 pg/ml kavamycin (manufactured by
Wako Pure Chernical Indusiries, Lid.), and the expression of a partial protein of DRS was
induced by the addition of (.5 mM IPTG. The cells were collected by centrifugation at 6000
rpm for 20 minutes and suspended in a binding butfer (50 mM Tris-HC pid 7.5, 300 mM
NaCly, followed by ultrasonic homogenization on ice. The resulting homogenate was
cenirifuged at 25,000 rpm for 20 minutes. The supernatant was recovered and applied to Ni-

NTA {manufactured by Tnvitrogen, Inc.). After washing the sample with the binding buffer,
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elution was performed with an elution buffer (50 mM Tris-HC pH 7.5, 300 oM NaCl and
300 mM imidazole). The cluted sample was dialyzed with a dialysis buffer (530 mM Tris-HCI
pH 8.0, 20 mM NaCl) and applied to MONO Q, and gradient elution was performed with an
elution buffer (30 mM Tris-HCI pH 8.0, 1 M NaCl). The eluted sample was further purified
by gel filiration columa chromatograpby (Superdex 75 16/60, mamiutactured by GE
Healthcare Bio-Scisncss Co., Lid.) using PBS as a solvent. The concentration of the
recombinant protein obtained by this method was measured at UV 280 nm {molar absorbance

constant: 14855).

{0247] Measurement of binding activity using Biacore: The kinetic constants kg, and
Ko were determined with serial dilutions of the recombinant soluble DRS protein (rsDRS)
binding to captured hB273, hB273-ve-MMAE, or hB273-mo-MMAF using the BlAcore 3000
instrument (Biacore). Using the Human Antibody Capture Kit (GE Healthcare Bio-Sciences
AR), hB273, hB273-ve-MMAE, or hB273-mc-MMAF was captured by anti-human 1gG (Fe)
antibody covalently immobilized on a CMS5 sensor chip (Biacore) by standard EDC-NHS
amine coupling chemistry, For the direct coupling of anti-human fgG (Fe), CMS5 senor ¢hips
and the reference flow cells were coated with ~1500-2000 R1J in HBS-EP+ (10 mM HEPES
buffer, pH 7.4, 8.15 M NaCl, 3 mM EDTA, and 0.05% Surfactant P20). The hB273, hB273-
ve-MMAE, or hB273-mce-MMAF (0.5~1 pg/ml) was loaded at flow rate of 10 pl/min for 1
min, and then kinetic measurements were performed at a flow rate of 30 ul/min for 5 min
using iR 35 concentration range from 0.3-85 nM, followed by S min dissceiation phase. For
regeneration, 3 M MgCl: was loaded at {low rate of 10 pl/min for 30 sec. All sensograms
were globally fitted using BlAevaluation software 3.1 (Biacore) to determine the dissociation

constant KD (KD = Ko /kon)d. Tho results are shown in Table 1 below:

Table 1. Aniibody affinities

Name Eon (1/Nis) Ko (1/6) kD (nM)

hB273 2.65-4+06 6. 7E-03 2.6
hB273-me-MMAF 2.554+06 6.2E-03 2.5
hB273-ve-MMAE 2.8F+Q6 7.8E-03 3.2

in vive Anti-Tumor Efficacy — Methods

[6248] Specific pathogen-free female and male CAnN.Cg-Foxn Inw/CrlCrlj mice (nude

mice), aged 5 to 6 weeks, were purchased from Charles River Laboratories Japan Inc,, and
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were used when they reached 6 to 8 weeks of age. Four o six mice were housed together io
sterilized cages and maintained under specific pathogen-free conditions. In the experimental
room, the environmental conditions were set at a temperature of 23°C and 35% humidity with
artificial illumination of 12 h (8:00 - 20:00). The mice were fed an FR-2Z diet (Funabashi

Farm Co., Ltd.} and provided with water with chlorine (5 -15 ppm) ad libifum.

62491 In all the studies, twnor-bearing mice were selected and divided into experimental
groups based on the tamor volume. Afler the establishment of the tumors on the nude mice,
tumor length and width {mm) in all the tumor-bearing mice were measured with a digital
caliper (CD5-CX, Mitutoyo Corp.) to iwo decimal places. The data was automatically
recorded in the Sankyo management system for animal experimental data (SMAD,
IMACSOFT Corp.). The tumor volume of cach mouse was automatically calculated in

SMAD according to the following eguation.
Tumor volume (mm’) = 1/2 x length x width®

[6250] The tumor volumes were rounded to integers and the rounded tomor volomes were
used for further anafyses. Based on the tumor volume, a certain number of tumor-bearing
mice was selecied by eliminating the mice with the largest Studentized residual in absohute
value. The selected mice were divided into experimental groups utilizing SMAD by the
randomized block method using the turnor volume, After grouping, the tumor length and
width in each mouse were measured with a digital caliper once or twice a week, The mean
tumor volume and the standard error (8E) of each group were calculated and rounded to
integers in SMAD using the rounded tumor volume of each mouse. The turnor growth
inhibition (TG, %} on each measured day was also caleulated in SMAD using the rounded

tumor volume according to the following equation, and rounded to an integer.

TGL (%) = (1-T/C) = 100
T: mean tumor volurne (mm’) of the drug-treated groups

¢ mean wmor volume (mm’) of the untreated group

[025%1] hB273, bB273-veMMAFE, hB273-mcMMAF and hTRA-8-mcMMAF were diluted
in saling and administered to tumor-bearing nude mice at the volume of 10 mL/kg of mouse

body weight.
102521 The detailed procedure of each human tumor xenograft study is as follows:

A3TS
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{0253} Human melanoma cell line A375 was purchased from American Type Cell
Collection (ATCC). § x 10° celis were subcutancously inoculated into the right flank of
fernale nude mice on Day 0. On Day 14, the tumor-bearing nude mice were divided into
experimental groups (n = 6). 3 mg/kg of hB273 and | mg/kg of hkB273-veMMAE, hB273-
meMMAF and hTRA-RB-mcMMAF were intravenously administered to the mice on Days 14,

21 and 28.
A2788

[6#234] ITuman ovarian carcinoma cell line AZ780 was purchased from American Type Cell
Coliection (ATCC). S x 10° cells were subcutaneously inoculated into the right flank of
female nude mice on Day 0. On Day 11, the tumor-bearing nude mice were divided into
experimental groups (n = 6). hkB273, hB273-veMMAE, hB273-mcMMAF and hTRA-8-
meMMAF were intravenously administered to the mice at the dose of 3 mg/kg on Days 11,

18 and 25,
Cali-2

[0258] Human renal cell carcinoma cell line Caki-2 was purchased from American Type
Cell Collection (ATCC). Solid tumor pieces (5 x § »x 5 mm’} were subcutaneously
inoculated into the right flank of male nude mice on Day 0. On Day 18, the tumor-bearing
nude mice were divided into experimental groups (n = 8), hB3273, hB273-veMMAE, hB273-
mcMMAF and hTRA-8-mcMMAF were intravenously administered to the mice at the dose
of 3 mg/kg on Days 18, 25 and 32,

HCT-116
[0256]  Human colorectal adenocarcinoma cell ine HCT-116 was purchased from
American Type Cell Collection (ATCC). 6 = 10 cells were subcutaneously inoculated into
the right flank of female nude mice on Day 0. On Day 11, the tumor-bearing nude mice were
divided into experiimental groups {n = 6} hB273, hB273-veMMAE, hB273-mcMMAF and
hTRA-3-mcMMAF were intravenously administered to the mice at the dose of 3 mg/kg on
Days 11, 18 and 23,

HOT-18
{02571  Human colorectal adenocarcinoma cell Hine HCT-15 was purchased from American
Type Cell Collection (ATCC). 6 x 10° cells were subcutanecusly inoculated into the right
flank of female nude mice on Day 0. On Day 9, the tumor-bearing nude mice were divided

into experimental groups (n = 6), hB273, hB273-veMMAE, hB273-mcMMAF and hTRA-8-
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meMMAF were intravenously administered to the mice at the dose of 3 mg/kg on Days 9, 16

and 23,
LoV

10238] Human colorectal adenocarcinoma cell Hine LoVo was purchased from American
Type Celi Collection (ATCC). Solid tumor pieces (S X5 x5 mm”} were subcutaneously
inoculated into the right flank of female nude mice on Day . On Day 10, the tumor-bearing
nude mice were divided into experimental groups (n=8). hB273, hB273-veMMAE, hB273-
meMMAF and hTRA-8-mceMMAF were intravenously administered to the mice at the dose

of 3 mg/kg on Days 10, 17 and 24,
NCI-F{1299

{62897 Human lung carcinoma cell line NCI-111299 was purchased from American Type
Cell Collection (ATCC). 4 x 10° cells were subcutaneously inoculated into the right flank of
female nude mice on Day 0. On Day 14, the tumor-bearing nude mice were divided inio
gxperimental groups (n = 6). hB273, hB273-veMMAE, hB273-mcMMAF and hTRA-8-
meMMAF were intravenously administered to the mice at the dose of 3 mg/kg on Days 14,

21 and 28.
NCI-H1978

[0268] Human lung adenocarcinoma cell Hine NCI-H975 was purchased from American
Type Cell Collection (ATCC). 3 x 10° cells were subcutaneously inoculated into the right
flank of female nude mice on Day 0. On Day 13, the tumor-bearing vude mice were divided
into experimental groups (n = 6). hB273, hR273-veMMAE, hB273-mcMMAF and hTRA-8-
mcMMAF were intravenously administered to the mice at the dose of 3 mg/kg on Days 13,
20 and 27,

NCI-H2122
{0261] Human lung adenccarcinoma cell line WCI-H2Z 122 was purchased from American
Type Cell Collection (ATCC). 3 # 10° cells were subcutanesusly inoculated into the right
flank of female nude mice on Day 0. On Day 15, the tumor-bearing nude mice were divided
into expertinental groups {n = 6). hB3273, hB273-veMMAE, hB273-mcMMAF and hTRA-8-
meMMAF were intravenously administered to the mice at the dose of 1 mg/kg on Days 15,

22 and 29.

SE-OV-3

~J3
(¥4



OnCusp

2319 of 10951 Ex. 1038

1o

20

b
wh

30

WO 2013/163229 PCT/US2013/037861

{82621 Human ovarian adenocarcinoma cell line SK-OV-3 was parchased from American
Type Celi Collection (ATCC). Solid tumor pisces (5 x § x 5 ) were subcutaneously
inoculated into the right flank of female nude mice on Bay 0. On Day 14, the tumor-bearing
aude mice were divided into experimental groups (n = 10} hB273, hB273-veMMAE, hB273-
mcMMAF and hTRA-8-mcMMAF were intravenously administered to the mice at the dose

of 3 mg/lg on Days 14, 21 and 28.
U-87 MG

[8263] Human glioblastoma cell ling U-87 MG was purchased from American Type Cell
Collection (ATCC). § x 10° cells were subcutaneously inoculated into the right tlank of
fernale node mice on Day 6. On Day 7, the tumor-bearing nude mice were divided into
experimental groups (n =6 or 7), hB273, hB273-veMMAE, hB273-mcMMAF and hTRA-8-
meMMAF were intravenously administered 1o the mice at the dose of 3 mg'kg on Days 7, i4

and 21.

In vive Anti-Tumor Efficacy — Resulfs

[0264] In the Caki-2 xenograft model (Figure 15), none of the antibodies (hB273, hB273-
veMMAE, hB273-mcMMATF and hTRA-8-mceMMAF) showed any anti-tumor activities.
Both kB273-veMMAE and hB273-mcMMAT showed more potent anti-tumor efticacy than
hB273 in the xenograft models of A375 (Figure 13), A2780 (Figure 14), HCT 116 (Figure
163, LoVo (Figure 18), NCI-H1299 (Figure 19), NCI-H1975 (Figure 28), SK-0OV-3 (Figure
223 and U-87 MG (Figare 23). The anti-tumor activity of hB273-meMMAF was as effective
as that of hB273 in the HCT-15 (Figure 17) and NCI-H2122 (Figure 21) xenograft models,
whereas the anti-tumor activity of hB273-veMMAE was legs effective than that of hB273 in
these models. These resuits demonstrate that hB273 Ligand Drug Conjugates have more

potent anti-tumor efficacy than hB273.

[6263] Both hB273-veMMAE and hBB273-mceMMAF showed more potent anti-tumor
efficacy than hTRA-8~-mcMMAF in the xenograft models of A2780 (Figure 14), HCT 116
(Figure 16), LoVo (Figure 18), NCI-H1299 (Figure 19), NCI-H1975 (Figure 24), NCI-

HZ 122 (Figure 21), SK-OV-3 (Figure 22) and U-87 MG (Figure 23} hB273-mcMMAF was
more effective than hTRAB-mcMMAF in the A375 (Figure 13) and HCT-15 (Figure 17)
xenograft models. In the A375 xenograft model (Figure 13), 1 out of 6 mice treated with
ATRA-8-mcMMAF had no palpable tumor on Day 48, whereas all the mice (n = 6} treated

with BB273-mcMMAF had no palpable tumor on Day 48. These results demonstrate that
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hB273 Ligand Dreg Conjugates have more potent anti-tumor efficacy than hTRA-8 Ligand
Drug Conjugates.

{82661 The present invention is not Hmited in scope by the specific embodiments described
herein. Various modifications of the invention in addition to those described berein will
hecome apparent to those skilled in the art from the foregoing description and accompanying
figures., Such modifications are intended to fail within the scope of the appended claims.
Unless otherwise apparent from the context any step, element, embodiment, feature, or aspect
of the invention can be used in combination with any other. All patent filings, scientitic
publications, accession numbers and the like referred to in this application are hereby
incorporated by reference in their entirety for all purposes to the same extent as if so

individually denoted.
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WHBATISCLAIMED IS:

1. A ligand drug conjugate having the formula:

L - (LU-D), @

or a pharmaceutically acceptable salt thereof, having specificity for target cells
expressing DRSS, wherein:

L. is a Ligand unit which is an anti-DRS antibody comprising (a) a heavy chain
immunoglobulin having the CDR1 consisting of amino residoes 1-5 of SEQ IDNO:1L, the
CDR2 consisting of amino acid residoes 1-17 of SEQ ID NQO:12, and the CDR3 consisting of
amiino acid residues 1-13 of SEQ 1D NO:13; and (b} a light chain immunoglobulin having the
CDRI consisting of amino residues 1-16 of SEQ 1D NO: 14, the CDR2 consisting of amino
acid residues 1-7 of SEQ 1D NO: 15, and the CDR3 consisting of amino acid residues 1-9 of
SEQ I NO:16; and

(LU-D) 15 a Linker unit-Drug unit moiety, wherein

LU 1s a Linker unit, and

I3 is a Drug unit, wherein the Drug onit is an auristating and

the subscript p is an integer of from 1 to 20,

2. The ligand drug conjugate of claim 1, wherein the auristatin is

auristatin B, AEB, AEVEB, AFP, MMAF, or MMAE.

3, The ligand drug conjugate of claim 1, having the formula:

or a pharmaceutically acceptabie salt form thereof, wherein:
S is a sulfur atom of the Ligand unit;

each W is independently an Amino Acid unit;

the subseript w is an integer of from 0 to 12;

Y is a Spacer unit; and

the subscript y is 0, 1, or 2.

4. The ligand drug conjugate of claim 3, wherein W, is valine-citrulline.
5. The ligand drug conjugate of claim 1, having the fommula:
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) or a pharmaceutically acceptable salt form thercot, wherein:
6 mAb is the anti-DRS antibody,
7 3 is a sulfur atom of the antibody; and
] p is an integer of from 1 to 8.
1 5. The ligand drug conjugate of claim i, wherein the anti-DRS antibody
2  comprises a heavy chain variable region comprising amino acid residues 1-122 of SEQ 1D
3 NG:9 and a light chain variable region comprising amino acid residuss 1-114 of SEQ ID
4 NO:10.
i 7. The ligand drug conjugate of claim 1, wherein the anti~-DR35 antibody

2 comprises a heavy chain congisting of amino residues 1-452 of SEQ 1D NO:9 and a light

3 chain consisting of amino scid residues 1-219 of SEQ ID MNO:10.

1 8. The ligand drug conjugate of clavm 1, wherein the anti-DRS antibody
2 comprises a heavy chain consisting of amino residues 1-451 of SEQ ID NO:9 and a light

3 c¢hain consisting of aminoe acid residues 1-219 of SEQ ID NO:10.

i 9. The ligand drug conjugate of claim 1, wherein p is from 1 to 8.

w
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16. A pharmaceutical composition comprising the ligand drug conjugate of
2 any of claims 1-9, in admixture with a pharmaceutically acceptable excipient.
1 it A composition comprising a mixture of ligand drug conjugates of any
2 of claims 1-9, wherein the average p value is between 1 and 20,
1 12 The composition of claim 11, wherein the average p value is from
2 about 3.5 to about 4.5.
1 13. An anti-tumoer agent comprising the ligand drug conjugate of any of
2 claims 1-8; as an eifective ingredient.
1 14 A method of treating cancer that expresses a DRS protein comprising
2 administering to a subject in need thereof an effective amount of a figand drug conjugate of
3 any of claims 1-9.
1 15 A method in accordance with claim 14, wherein said cancer that
2 expresses a DRS protein is selected from the group consisting of melanoma, colorectal
3 cancer, non-small cell lung carcinoma, uterine cancer, pancreatic cancer, prosiafe cancer,
4 breast cancer, ovarian cancer, and hematological cancer.
i 16, A method in accordance with claim 18, wherein said cancer that
2 expresses a DRS protein is pancreatic cancer,
i7. A method in accordance with claim 158, wherein said cancer that
2 expresses a DRS protein is melanoma,
i 18. A method in accordance with claim 15, wherein said cancer that
2 expresses a DRS protein is breast cancer.
i 19. A method in accordance with claim 13, wherein said cancer that
2 expresses a MRS protein is ovarian cancer.
1 20, A method in accordance with claim 15, wherein said cancer that
7 expresses a DRS protein is colorectal cancer.
) 21. A method in accordance with claim 15, wherein said cancer that
2 expresses a RS protein is renal cancer.
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H 22. A method in accordance with claim 158, wherein said cancer that

2 expresses a DRS protein is glioblastoma.
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Anti-PSMA Antibodies Conjugated to Nuclear Receptor Ligand
Polypeptides

FIELD OF THE INVENTION
[01] This invention relates to anti-prostate-specific membrane antigen antibodies (aPSMA)
and oPSMA antibedy - nuclear receptor ligand (NRL) conjugates comprising at least one

non-naturally-encoded amino acid.

BACKGROUND OF THE INVENTION

[02] Prostate cancer is the most commonly diagnosed non-skin related malignancy in
males in developed countries. It is estimated that one in six males will be diagnosed with
prostate cancer. The diagnosis of prostate cancer has greatly improved following the use of
serum-based markers such as the prostate-specific antigen (PSA). In addition, prostate
tumor-associated antigens offer targets for tumor imaging, diagnosis, and targeted therapies.
The prostate specific membrane antigen (I’SMA), a prostate tumor associated marker, is such
a target.

[03] PSMA is a glycoprotein highly restricted to prostate secretory epithelial cell
membranes. Its expression level has been correlated with tumor aggressiveness, Various
immunohistological studies have demonstrated increased PSMA levels in virtually all cases
of prostatic carcinoma compared to those levels in benign prostate epithélial cells. Intense
PSMA staining is found in all stages of the disecase, including prostatic intraepithelial
neoplasia, late stage androgen-independent prostate cancer and secondary prostate tumors
localized to lymph nodes, bone, soft tissue, and lungs,

[04] PSMA forms a noncovalent homodimer that possesses glutamate carboxypeptidase
activity based on its ability to process the ncuropeptide N-acetylaspartylglutamatc and
glutamate-conjugated folate derivatives, Although the precise biological role played by
PSMA in disease pathogenesis remains unknown, its overexpression in prostate tumors is
well known. It has been suggested that PSMA performs multiple physiological functions
related to cell survival and migration.

[05] Antibody-based therapeutics have emerged as important components of therapies for
an increasing number of human malignancies in such fields as oncology, inflammatory and
infectious diseases. In most cases, the basis of the therapeutic function is the high degree of
specificity and affinity the antibody-based drug has for its target antigen. Arming

monoclonal antibodies with drugs, toxins, or radionuclides is yet another strategy by which
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mAbs may inducc therapeutic effect. By combining the exquisite targeting specificity of
antibody with the tumor killing power of toxic effector molecules, immunoconjugates permit
sensitive discrimination between target and normal tissue thereby resulting in fewer side
effects than most conventional chemotherapeutic drugs.

[06] Given the physical properties of PSMA and its expression pattern in relation to
prostate cancer progression PSMA is an excellent target in the development of antibody-drug
conjugates for imaging, diagnostic and therapeutic uses. The first PSMA-specific MADb
reported, 7E11, was subsequently developed and commercialized as a diagnostic agent for
tumor imaging (ProstaScint, Cytogen, Princeton, N.J.). However, this antibody recognizes an
intracellular epitope of PSMA which limits its uscfulness as an imaging agent for the
detection of PSMA. More recently, MAbs such as J591 that recognize the extracellular
portion of PSMA have heen identified. Anti-PSMA antibody conjugates that can be utilized
for imaging, diagnostic and/or therapeutic uses are therefore needed. The present invention

provides such antibody conjugates for use in prostate cancer.

SUMMARY OF THE INVENTION

[07] Provided herein are targeting moiety peptides conjugated to glucocorticoids and
glucocorticoid analogs via a linker. In some embodiments, the targeting moiety is an anti-
prostate-specific membrane antigen antibody. In some embodiments, the glucocorticoids and
glucocorticoid analogs (also referred to as nuclear receptor ligands or NRLs) may include,
but are not limited to, IFK506, rapamycin, cyclosporine A, dasatinib, dexamethasone, and

analolgs. By way of non-limiting example, the present invention includes:

m

wherein A is an aPSMA antibody;

Fg is functional group connecting antibody and linker, which is selected from:

o RO R
% e v '
1.1 and 1.2 are linkers; Oh—ﬁﬂ

D is selected from: glucocorticoids; fluorinated 4-azasteroids; fluorinated 4-azasteroids

derivatives; antiandrogens; alpha-substituted steroids; carbonylamino-benzimidazole; 17-
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hydroxy 4-aza androstan-3-ones; antiandrogenic biphenyls; goserelin; nilutamid; decursin;
flutamide; p,p’-DDE; vinclozolin; cyproterone acetate; linuron; kinase inhibitors;

staurosporine, saracatinib, fingolimod, and dexamethasone:

Cyclosporine A

o OH

(L. » @f
<l N

Dasaflnle

Dexamethasone

m= 1-4

[08] In some of the embodiments of the present invention,

G—L—L, —D

wherein G is functional group for conjugation to connect antibody and linker, which is

selected from:

O (—j,ovzi g Iijk;

L1 is selected from —J-W-, -NH-J-W-,

T is selected from: —C-Cap alkylene-, —C;-Cjyq alkenylene- containing 0 to 20 heteroatoms
selected from O, S or N; substituted —C;-Csg alkylene, substituted —C2-Cyp alkenylenc

containing 0 to 20 heteroatoms selected from O, S or N
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W is selected from none, -CO-, -NIICO-,-OCO-
L2 ig selected from —(E-Q)g-,

E is an enzyme cleavage substrate: a dipeptide up to hexapeptide with or without para

aminobenzyl alcohol, selected from:

5 -ValCit-(p-amino-benzylalcohol-CO)k-, -ValLys-(p-amino-benzylaleohol-CO)k-,
-ValArg-(p-amino-benzylalcohol-CO)k-, -PheLys-(p-amino-benzylalcohol-CO)k-,
-PheArg-(p-amino-benzylalcohol-CO)k-,
k=0,1;

Q is a spacer, selected from:
@{Ram R;,)@?Rso;‘:‘ j‘i Re 1y %:( ef\Ra R4R27(ﬁ>:’ ,ﬁ’iRa Rm,g
10 Ry R F‘e Rq RS R, Ry 0 R1 R7 RsRs Rg R Rs ©

and R1, R2, R3, R4, R5, R6, R7, RS is independently selected from H, CH3, (C1-C6) alkyl

\n/\N /\/0\/\0/\/0\/\0 NH,

Ha

15
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[09] These conjugates with plural activities are useful for the treatment of a variety of
diseases.

[10]  The nuclear receptor ligand conjugates of the invention can also be represented by the
following formula:

Ab-L-Y

wherein Ab is a targeting moiety peptide, in comes embodiments an aPSMA antibody; Y is a
nuclear receptor ligand (NRL); and L is a linking group or a bond,

[11]  In some embodiments, Ab is a polypeptide. In specific embodiments, the polypeptide
is an antibody. In certain specific embodiments, the antibody is aPSMA. The activity of the

antibody at the receptor can be in accordance with any of the teachings set forth herein.
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[12]  The nuclear receptor ligand (Y) is wholly or partly non-peptidic and acts at a nuclear
receptor or nuclear hormone receptor with an activity in accordance with any of the teachings
set torth herein. In some embodiments the NRL has an EC50 or IC50 of about 1 mM or less,
or 100 uM or less, or 10 pM or less, or 1 uM or less. In some embodiments, the NRL has a
molecular weight of up to about 5000 daltons, or up to about 2000 daltons, or up to about
1000 daltons, or up to about 500 daltons. The NRL may act at any of the nuclear hormone
receptors described herein or have any of the structures described herein.

[13] In some embodiments, the antibody has an EC50 (or IC50) at the receptor within
about 100-fold, or within about 75-fold, or within about 50-fold, or within about 40-, 30-, 25-
, 20-, 15-, 10- or 5- fold of the ECS50 or IC50 of the NRIL at its nuclear receptor. In some
embodiments , the antibody has an EC50 (or IC50) at its receptor within about 100-fold, or
within ghout 75-fold, or within about 50-fold, or within about 40-, 30-, 25-, 20-, 15-, 1(- or 5-
fold of the EC50 or IC50 of the NRL at its nuclear receptor. In some embodiments , the
antibody has an EC50 {or IC50) at the receptor within about 100-fold, or within about 75-
fold, or within about 50-fold, or within about 40-, 30-, 25-, 20-, 15-, 10- or 5- fold of the
EC50 or IC50 of the NRL at its nuclear receptor.

[14] In some aspects of the invention, prodrugs of Ab-L-Y are provided wherein the
prodrug comprises a dipeptide prodrug element (A-B) covalently linked to an active site of
Ab via an amide linkage. Subsequent removal of the dipeptide under physiological conditions
and in the absence of enzymatic activity restores full activity to the Ab-L-Y conjugate.

[15] In some aspects of the invention, pharmaccutical compositions comprising the Ab-L-
Y conjugate and a pharmaceutically acceptable carrier are also provided.

[16] In other aspects of the invention, methods are provided for administering a
therapeutically effective amount of a Ab-L-Y conjugate described herein for treating a
disease or medical condition in a patient. In some embodiments, the discase or medical
condition is selected from the group consisting of metabolic syndrome, diabetes, obesity,
liver steatosis, and a neurodegenerative disease,

[17] Disclosed herein are embodiments of the present invention for use in the treatment of
conditions related to immunology. In some embodiments of the present invention,
ghucocorticoids with onc or morc linker(s) are linked to non-natural amino acids, and

methods for making such non-natural amino acids and polypeptides.

[18] In some embodiments, a compound is described comprising Formula (XXXI-A):
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B— 7 N~ NRL
Ra A N=N

(XXXE-A)
RjjI:R4o

wherein:

NRL is any nuclear receptor ligand;

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substitoted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

B is optional, and when present is a linker selected from the group consisting of lower
alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenvlene,
lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted
alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O)- where k is 1, 2, or 3, -
S(O)(alkylene or substituted alkylene)-, -C(O)-, -C(O)~(alkylene or substituted alkylene)-
, ~C(8)-, ~-C(S)~(alkylene or substituted allylene)-, -N{R"}-, -NR’-(allkcylene or substituted
alkylene)-, -C(OIN(R")-, -CON(R)~(alkylene ar substituted alkylene)-, -CSN(R)-,
-CSN(R")-{alkylene or substituted allylene)-, -N(R")CO-(alkylene or substituted
alkylene)-, -NRHC(O)O-, -S(ORNER)-, -NRHC(OIN(R)-, -N(RIC(SIN(R)-,
NRMISCOWN(R Y-, -N{R?)-N=, -C(R*y=N-, -C(R*)=N-N(R")-, -C(R*)=N-N=, -C(R")~
N=N-, and -C(R’},-N(R")-N{R’)-, where each R’ is independently H, allcyl, or substituted
alkyl;

R, is H, an amino protecting group, resin, at least one amino acid, polypeptide, or

polynucleotide;

R; is OH, an ester protecting group, resin, at least one amino acid, pelypeptide, or
polynucleotide;

R; and R4 are each independently H, halogen, lower alkyl, or substituted lower alkyl, or Rs
and Ry or two R; groups optionally form a cycloalkyl or a heterocycloalkyl;

7 has the structure of:

Rsis H, CO.H, C-Csalkyl, or thiazole;
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R is OH or H;

Ar is pheny! or pyridine;

Ry is C1-Cgalkyl or hydrogen;

L is a linker selected from the group consisting of —alkylene—, —allkylene—C{O)-, {allcylene—
O)—alkylene—, —(alkylene—O)—alkylene—C(O)—, —(alkylene—0),~(CH,),~NHC(O)—
(CHz)y—C(Me)—S—-S—(CH,),—NHC(O){alkylene—O),m—alkylene—, —~(alkylene—O)—
alkylene—W-, —alkylene—-C{QO)-W—, —(alkylene—O),—alkylene—U—alkylene—C(O)—, and —
(alkylene—O),—alkylene—U-alkylene—;

W has the structure of:

Ej}:ﬂ;ﬂ \/ﬁ\ N /C/\O
Bt

NH

X

0~ TNH,

U has the structure of:
CO,H

%{u“iﬁﬁ\;
0 ; and

" are independently integers greater than or equal to one;

eachn, o, n", n" and n
or an active metabolite, or a pharmaceutically acceptable prodrug or solvate thereof.

[19] In certain embodiments, a pharmaceutical composition is provided comprising any of
the compounds described and a pharmaceutically acceptable carrier, excipient, or binder.
120}  In further or alternative embodiments are methods tor detecting the presence of a
polypeptide in a patient, the method comprising administering a polypeptide comprising at
least one heterocycle-containing non-natural amino acid and the resulting heterocycle-
containing non-natural amino acid polypeptide modulates the immunogenicity of the
polypeptide relative to the homologous naturally-occurring amino acid polypeptide.
[21] It is to be understood that the methods and compositions described herein are not
limited to the particular methodology, protocols, cell lines, ¢constructs, and reagents described

herein and as such may vary, It is also to be understood that the terminology used herein is

for the purpose of describing particular embodiments only, and is not intended to limit the
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scope of the methods and compositions described herein, which will be limited only by the
appended claims.

[22] As used herein and in the appended claims, the singular forms “a,” “an,” and “the”
include plural reference unless the context clearly indicates otherwise.

[23] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood to one of ordinary skill in the art to which the inventions
described herein belong. Although any methods, devices, and materials similar or equivalent
to those described herein can be used in the practice or testing of the inventions described
herein, the preferred methods, devices and materials are now described.

[24] All publications and patents mentioned herein are incorporated herein by reference in
their entircty for the purpose of describing and disclosing, for example, the constructs and
methodologies that are described in the publications, which might be used in connection with
the presently described inventions. The publications discussed herein are provided solely for
their disclosure prior to the filing date of the present application. Nothing herein is to be
construed as an admission that the inventors described herein are not entitled to antedate such
disclosure by virtue of prior invention or for any other reason.

[25] The term "targeting moiety" as used herein, refers to any molecule or agent that
specifically recognizes and binds to a cell-surface receptor, such that the targeting moiety
directs the delivery of the conjugate of the present disclosures to a population of cells on
which surface the receptor (e.g. PSMA, CD45, CD70, CD74, CD22) is expregsed. Targeting
moieties include, but are not limited to, antibodies, aPSMA antibodies, or fragments thereof,
peptides, hormones, growth factors, cytokines, and any other natural or non-natural ligands,
which bind to cell surface receptors (e.g., Epithelial Growth Factor Receptor (EGFR), T-cell
receptor (TCR), B-cell receptor (BCR), CD28, Platelet-derived Growth Factor Receptor
(PDGEF), nicotinic acetylcholine receptor (nAChR), ete.).

[26] As used herein a "linker" is a bond, molecule or group of molecules that binds two
separate entities to one another, Linkers may provide for optimal spacing of the two entities
or may further supply a labile linkage that allows the two entities to be separated from each
other. Labile linkages include photocleavable groups, acid-labile moieties, basc-labile
moieties, hydrolyzable groups, and enzyme-cleavable groups. The term "linker" in some
embodiments refers to any agent or molecule that bridges the conjugate of the present
disclosures to the targeting moiety. One of ordinary skill in the art recognizes that sites on the

conjugate of the present disclosures, which are not necessary for the function of the conjugate
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of the present disclosures, are ideal sites for attaching a linker and/or a targeting moiety,
provided that the linker and/or targeting moiety, once attached to the conjugate of the present
disclosures, do(es) not interfere with the function of the conjugate of the present disclosures,
i.e., the ability to stimulate cAMP secretion from cells, to treat diabetes or obesity.

[27] As used herein, "nuclear receptors” (NRs) refers to ligand-activated proteing that
regulate gene expression within the cell nucleus, sometimes in concert with other co-
activators and co-repressors. Nuclear receptors are a class of proteins found within cells that
are responsible for sensing, as a non-limiting example, steroid and thyroid hormones and
certain other molecules. In response, these receptors work with other proteins to regulate the
expression of specific genes, thereby controlling the development, homeostasis, and
metabolism of the organism. Nuclear receptors have the ability to directly bind to DNA and
regulate the expression of adjacent genes, hence these receptors are clagsified as transcription
factors. The regulation of gene expression by nuclear receptors generally only happens when
a ligand -—— a molecule that affects the receptor's behavior — is present. More specifically,
ligand binding to a nuclear receptor results in a conformational change in the receptor, which,
in turn, activates the receptor, reéulting in modulation, up-regulation or down-regulation, of
gene expression. A unique property of nuclear receptors that differentiates them from other
classes of receptors is their ability to directly interact with and control the expression of
genomic- DNA.  As a consequence, nuclear receptors play key roles in both embryonic
development and adult homeostasis. Some nuclear receptors may be classified according to
either mechanism or homology.

[28] As used herein, "NR ligand", “nuclear receptor ligand”, and “NRL” refers to a
molecule that interacts with a nuclear receptor, and may comprise a hydrophobic or lipophilic
moiety and that has biological activity (either agonist or antagonist) at one or more nuclear
receptor (NR). The NRIL may be wholly or partly non-peptidic. In some embodiments, the
NRL is an agonist that binds to and activates the NR. In other embodiments, the NRL is an
antagonist. In some embodiments, the NRL is an antagonist that acts by competing with or
blocking binding of native or non-native ligand to the active site. In some embodiments, the
NRL is an antiandrogenic compound. In certain embodiments, the antiandrogenic NRL is
selected from the group consisting of antiandrogens; alpha-substituted steroids;
carbonylamino-benzimidazole;  17-hydroxy 4-aza  androstan-3-ones; antiandrogenic
biphenyls; goserelin; nilutamid; decursin; flutamide; p,p’-DDE; vinclozolin, cyproterone

acetate; linuron. In certain embodiments, the antiandrogenic NRL is selected from the group

11



10

15

20

25

30

OnCusp
2362 of 10951 Ex. 1038
WO 2013/188740 PCT/US2013/045834

consisting of fluorinated 4-azasteroids; fluorinated 4-azasteroids derivatives; antiandrogens;
alpha-substituted steroids; carbonylamino-benzimidazole; 17-hydroxy 4-aza androstan-3-
ones; antiandrogenic biphenyls; goserelin; nilutamid; decursin; flutamide; p,p’-DDE;
vinclozolin; cyproterone acetate; and linuron. In other embodiments, the NRL is an
antagonist that acts by binding to the active site or an allosteric site and preventing activation
of, or de-activating, the NR.

[29] As used herein, "steroids and derivatives thereof refers to compounds, either naturally

occurring or synthesized, having a structure of Formula A:

wherein R' and R?, when present, are independently moieties that permit or promote agonist
or antagonist activity upon binding of the compound of Formula A to a nuclear hormone
receptor; R? and R* are independently moieties that permit or promote agonist or antagonist
activity upon binding of the compound of Formula A to a nuclear hormone receptor; and each
dashed line represents an optional double bond. Formula A may further comprise one or more
substituents at one or more of positions 1, 2, 3,4, 5,6, 7, 8, 9, 11, 12, 14, 15, 16, and 17.
Contemplated optional substituents include, but are not limited to, OH, NH,, ketone, and C;-
Cis alkyl groups. Specific, nonlimiting examples of steroids and derivatives thereof include

cholesterol, cholic acid estradiol, testosterone, and hydrocortisone,

[30] As uscd hercin, "anti-androgen™ refers to a group of hormone rcecptor antagonist
compounds that are capable of preventing or inhibiting the biologic effects of androgens,
male sex hormones, on normally responsive (issues in the body. An “anti-androgen” can be
any pharmaceutically acceptable active agent that inhibits competitively the effect of
androgens at their target site of action. Examples of antiandrogenic hormones that can be
used in the present invention include, but are not limited to, coumarins, hydroxyflutamide,
nilutamide, cyproterone acetate, ketoconazole, finasteride, bicalutamide, novaldex, nilandron,
flutamide, progesterone, spironolactone, fluconazole, dutasteride, harman, norharman,
harmine, harmaline, tetrahydroharmine, harmol. harmalol, ethyl harmol, n-butyl harmol and
other beta-carboline derivatives or combinations thercof.

[31] As used herein, "bile acids and derivatives thereof refers to compounds, either

naturally occurring or synthesized, of Formula M:

12



10

15

20

OnCusp
2363 of 10951 Ex. 1038
WO 2013/188740 PCT/US2013/045834

Prepmealas W

wherein each of R'>, R, and R!7 are independently moieties that permit or promote agonist
or antagonist activity upon binding of the compound of Formula M to a nuclear hormone
receptor. In some embodiments, each of R* and R'® are independently hydrogen, (Co-Cg
alkyDhalo, C.Cyg alkyl, C2.Cyg alkenyl, C;.Cig alkynyl, heteroalkyl, or (Cy-Cg alkyl)OH; and
R'7 is OH, (Cp-Cs alkyDNH(C,.Cy alkyD)SO;H, or (Co-Cs alkyDNF(C1-Cy alkyl)COOH.
Formula M may further comprise one or more substituents at one or more of positions 1, 2, 3,
4,5,6,7,8,9,11,12, 14, 15, 16, and 17. Nonlimiting examples of hile acids include cholic
acid, deoxycholic acid, lithocholic acid, chenodeoxycholic acid, taurocolic acid, and
glycocholic acid.

[32] As used hercin, "cholesterol and derivatives thereof refers to compounds, cither
naturally occurring or synthesized, comprising a structure similar to that of cholesterol, as

shown below:

H
Derivatives ol cholesterol can include oxysterols, such as hydroxycholesterol, 24(S)-
hydroxycholesterol, 27-hydroxycholesterol, and cholestenoic acid.

[33] As used herein, "fatty acids and derivatives thereof” refers to carboxylic acids
comprising a long unbranched C; to Cyg alkyl or C; to Cy; alkenyl moiety and can optionally
comprise one or more halo substituents and/or optionally comprise one or more substituents
other than halo. In some embodiments, the long unbranched alkyl or alkenyl moiety can be
wholly halo substituted (e.g., all hydrogens replaced with halo atoms). A short chain fatty
acid comprises 1-5 carbon atoms., A medium chain fatty acid comprises 6-12 carbon. A long
chain fatty acid comprises 13-22 carbon atoms. A very long chain fatty acid comprises 23-28
carbon atoms. Specific, nonlimiting examples of fatty acids include formic acid, acetic acid,
n-caproic acid, heptanoic acid, caprylic acid, nonanoic acid, capric acid, undecanoic acid,
lauric acid, tridecanoic acid, myristic acid, pentadeconoic acid, palmitic acid, heptadecanoic

acid, stearic acid, nonadecanoic acid, arachidic acid, heneicosancic acid, behenic acid,
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tricosanoic acid, mead acid, myristoleic acid, palmitoleic acid, sapienic acid, oleic acid,
linoleic acid, a-linolenic acid, elaidic acid, petroselinic acid, arachidonic acid,
dihydroxyeicosatetraenoic acid (DiHETE), octadecynoic acid, -eicosatriynoic acid,
eicosadienoic acid, eicosatrienoic acid, eicosapentaenoic acid, erucic acid, dihomolinolenic
acid, docosaftrienoic acid, docosapentaenoic acid, docosahexaenoic acid, and adrenic acid.

[34] As used herein, "Cortisol and derivatives thereof refers to compounds, either

naturally occurring or synthesized, of Formula C:

wherein Rz, R3, Rﬁ, R7, RS, Rg, and R'® are each independently moieties that permit or
promote agonist or antagonist activity upon the binding of the compound of Formula C to a
nuclear hormone receptor; and each dash respresents an optional double bond. In some
embodiments, the structure of Formula C is substituted with one or more substituents at one
or more positions of the tetracyclic ring, such as, for example, positions 1, 2,4, 5,6, 7, 8, 11,
12, 14, and 15, Specific, nonlimiting examples of derivatives of Cortisol and derivatives
thereof include Cortisol, cortisone acetate, beclometasone, prednisone, prednisolone,
methylprednisolone, betamethasone, trimcinolone, and dexamethasone.

[35] Ag used herein, "linking group" is a molecule or group of molecules that binds two
separate entities to one another. Linking groups may provide for optimal spacing of the two
entities or may further supply a labile linkage that allows the two entities to be separated from
each other. Labile linkages include hydrolyzable groups, photocleavable groups, acid-labile
moieties, base-labile moieties and enzyme cleavable groups.

[36] As used herein, a "dipeptide" is the result of the linkage of an a-amino acid or a-
hydroxyl acid to another amino acid, through a peptide bond.

137} As used herein the term '"chemical cleavage" absent any further designation
encompasses a non-enzymatic reaction that results in the breakage of a covalent chemical
bond.

[38] The term "about" as used herein means greater or lesser than the value or range of
values stated by 10 percent, but is not intended to designate any value or range of values to
only this broader definition. Each value or range of values preceded by the term "about" is

also intended to encompass the embodiment of the stated absolute value or range of values.
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[39] The terms “aldol-based linkage™ or “mixed aldol-based linkage” refers to the acid- or
base-catalyzed condensation of one carbonyl compound with the enolate/enol of another
carbonyl compound, which may or may not be the same, to generate a B-hydroxy carbonyl
compound-—an aldol.

[401 The term “affinity label,” as used herein, refers to a label which reversibly or
irrcversibly binds another molecule, either to modify it, destroy it, or form a compound with
it, By way of example, affinity labels include enzymes and their substrates, or antibodies and
their antigens.

[41] The terms “alkoxy,” “alkylamino” and “alkylthio” (or thioalkoxy) are used in their
conventional sense, and reler to those alkyl groups linked to molecules via an oxygen atom,
an amino group, or a sulfur atom, respectively.

[42] The term “alkyl,” by itself or as part of another molecule means, unless otherwise
stated, a straight or branched chain, or cyclic hydrocarbon radical, or combination thereof,
which may be fully saturated, mono- or polyunsaturated and can include di- and multivalent
radicals, having the number of carbon atoms designated (i.e. Ci-Cyp means one to ten
carbons). Examples of saturated hydrocarbon radicals include, but arc not limited to, groups
such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl, cyclohexyl,
(cyclohexyl)methyl, cyclopropylmethyl, homologs and isomers of, for example, n-pentyl, n-
hexyl, n-heptyl, n-octyl, and the like. An unsaturated alkyl group is one having one or more
double bonds or triple bonds. Examples of unsaturated alkyl groups include, but are not
limited to, vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-pentadienyl, 3-(1,4-
pentadienyl), ethynyl, 1- and 3-propynyl, 3-butynyl, and the higher homologs and isomers.
The term “alkyl,” unless otherwise noted, is also meant to include those derivatives of alkyl
defined in more detail herein, such as “heteroalkyl”, “haloalkyl” and “homoalkyl”,

[43] The term “alkylene” by itself or as part of another molecule means a divalent radical
derived from an alkane, as exemplified, by (~CH>-),, wherein n may be 1 to about 24. By
way of example only, such groups include, but are not limited to, groups having 10 or fewer
carbon atoms such as the structures ~CHyCHy— and —CH,CH2CHyCHay—. A “lower alkyl” or
“lower alkylene” is a shorter chain alkyl or alkylene group, generally having eight or fewer
carbon atoms. The term “alkylene,” unless otherwise noted, is also meant to include those
groups described herein as “heteroalkylene.”

[44] The term “amino acid” refers to naturally occurring and non-natural amino acids, as

well as amino acid analogs and amino acid mimetics that function in a manner similar to the
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naturally occurring amino acids. Naturally encoded amino acids are the 20 common amino
acids (alanine, arginine, asparagine, aspartic acid, cysteine, glutamine, glutamic acid, glycine,
histidine, isoleucine, leucine, lysine, methionine, phenylalanine, proline, serine, threonine,
tryptophan, tyrosine, and valine} and pyrolysine and selenocysteine., Amino acid analogg
refers to compounds that have the same basic chemical structure as a naturally occurring
amino acid, by way of example only, an a~carbon that is bound to a hydrogen, a carboxyl
group, an amino group, and an R group. Such analogs may have modified R groups (by way
of cxample, norleucine) or may have modified peptide backbones while still retaining the
same basic chemical structure as a naturally occurring amino acid. Non-limiting examples of
amino acid aﬁalogs include homoserine, norleucine, methionine sulfoxide, methionine methyl
sulfonium.

[45] Amino acids may be referred to herein by either their name, their commeonly known
three letter symbols or by the one-letter symbols recommended by the IUPAC-IUB
Biochemical Nomenclature Commission. Additionally, nucleotides, may be referred to by
their commonly accepted single-letter codes.

[46] An “amino terminus modification group” refers to any molecule that can be attached
to a terminal amine group, By way of example, such terminal amine groups may be at the end
of polymeric molecules, wherein such polymeric molecules include, but are not limited to,
polypeptides, polynucleotides, and polysaccharides. Terminus modification groups include
but are not limited fo, various water soluble polymers, peptides or proteins. By way of
example only, terminus modification groups include polyethylene glycol or serum albumin.
Terminus modification groups may be used to modify therapeutic characteristics of the
polymeric molecule, including but not limited to increasing the serum half-life of peptides.
[47] The term "antigen-binding fragment”, as used herein, refers to one or more
fragments of an antibody that retain the ability to bind to an antigen. It has been shown that
the antigen-binding function of an antibody can be performed by fragments of an intact
antibody. Examples of binding fragments encompassed within the term "antigen-binding
fragment" of an antibody include (i} a Fab fragment, a monovalent fragment consisting of the
V.sub.L, V.sub.H, C.sub.LL and C.sub.H1 domains; (ii) a F(ab").sub.2 fragment, a bivalent
fragment comprising two Fab fragments linked by a disulfide bridge at the hinge region; (iii)
a Fd fragment consisting of the V.sub.H and C.sub.H!1 domains; (iv) a Fv fragment consisting
of the V.sub.l, and V.sub.H domains of a single arm of an antibody, {(v) a dAb fragment
(Ward et al., (1989) Nature 341:544-546), which consists of a V.sub.H domain; (vi) an
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isolated complementarity determining region (CDR), e.g., V.sub.H CDR3 comprising or not
additional sequence (linker, framework region(s) etc.) and (v) a combination of two to six
isolated CDRs comprising or not additional sequence (linker, framework region(s) etc.).
Furthermore, although the two domains of the Fv fragment, V.sub.L and V.sub.H, are coded
for by separate genes, they can be joined, using recombinant methods, by a synthetic linker
that enables them to be made as a single polypeptide chain in which the V.sub.L and V.sub.H
regions pair to form monovalent molecules (known as singlc chain Fv (scFv); see e.g., Bird et
al. (1988) Science 242:423-426; and IHuston et al. (1988} Proc. Natl. Acad. Sci. USA
85:5879-5883). Such single chain antibodies are also intended to be encompassed within the
term "antigen-binding fragment"” of an antibody. Furthermore, the antigen-binding fragments
include binding-domain immunoglobulin fusion proteins comprising (i) a binding domain
polypeptide (such as a heavy chain variable region, a light chain variable region, or a heavy
chain variable region fused to a light chain variable region via a linker peptide) that is fused
to an immunoglobulin hinge region polypeptide, (ii) an immunoglobulin heavy chain CH2
constant region fused to the hinge region, and (iii) an immunoglobulin heavy chain CH3
constant region fused to the CH2 constant region. The hinge region may be modified by
replacing onc or morc cysteine residucs with serine residues so as to prevent dimerization.
Such binding-domain immunoglobulin fusion proteins are further disclosed in US
2003/0118592 and TS 2003/0133939. These antibody fragments are obtained using
conventional techniques known to those with skill in the art, and the fragments are screened

for utility in the same manner as are intact antibodies.

[48] A typical antigen binding site is comprised of the variable regions formed by the
pairing of a light chain immunoglobulin and a heavy chain immunoglobulin. The structure of
the antibody variable regions is very consistent and exhibits very similar structures. These
variable regions are typically comprised of relatively homologous framework regions (FR)
interspaced with three hypervariable regions termed Complementarity Determining Regions
(CDRs). The overall binding activity of the antigen binding frapment is often dictated by the
sequence of the CDRs. The FRs often play a role in the proper positioning and alignment in

three dimensions of the CDRs for optimal antigen binding.

[49] In fact, because CDR sequences are responsible for most antibody-antigen
interactions, it is possible to express recombinant antibodies that shows the properties of
specific naturally occurring antibodies by constructing expression vectors that include CDR

sequences from the specific naturally occurring antibody grafted onto framework sequences
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from a different antibody with different properties (see, e.g., Riechmann, L. et al., 1998,
Nature 332:323-327; Jones, P. et al., 1986, Nature 321:522-525; and Queen, C. et al., 1989,
Proc. Natl. Acad. See. U.S.A. 86:10029-10033). Such framework sequences can be obtained
from public DNA databages that include germline antibody gene sequences. These germline
sequences will differ from mature antibody gene sequences because they will not include
completely assembled variable genes, which are formed by V(D) joining during B cell
maturation. Germline gene sequences will also differ from the sequences of a high affinity
sccondary repertoire antibody which contains mutations throughout the variable gene but
typically clustered in the CDRs. For example, somatic mutations are relatively infrequent in
the amino terminal portion of framework region | and in the carboxy-terminal portion of
framework region 4. Furthermore, many somatic mutations do not significantly alter the
binding properties of the antibody. For this reason, it is not necessary to obtain the entire
DNA sequence of a particular antibody in order to recreate an intact recombinant antibody
having binding properties similar to those of the original antibody. Partial heavy and light
chain sequence spanning the CDR regions is typically sufficient for this purpose. The partial
sequence is used to determine which germline variable and joining gene segments contributed
to the recombined antibody variable genes. The germline sequence is then used to fill in
missing portions of the variable regions. Heavy and light chain leader sequences are cleaved
during protein maturation and do not contribute to the propetties of the final antibody. To add
missing sequences, cloned clDNA sequences can be combined with synthetic oligonucleotides
by ligation or PCR amplification. Alternatively, the entire variable region can be synthesized
to create an entirely synthetic variable region clone, This process has certain advantages such

as elimination or inclusion of particular restriction sites, or optimization of particular codoens,

[50] By "antibody" herein is meant a protein consisting of one or more polypeptides
substantially encoded by all or part of the antibody genes. The immunoglobulin genes
include, but are not limited to, the kappa, lambda, alpha, gamma (IgG1, IgG2, 1gG3, and
IgG4), delta, epsilon and mu constant region genes, as well as the myriad immunoglobulin
variable region genes. Antibody herein is meant to include full-length antibodies and
antibody fragments, and include antibodics that cxist naturally in any organism or are
engineered (e.g. are variants).

[51] The term "antibody" refers to a substantially intact antibody molecule. As used
herein, the phrase "antibody fragment" refers to a functional [ragment ol an antibody that is

capable of binding (0 a surface marker of the present invention. Suitable antibody fragments
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for practicing the present invention include a complementarity-determining region (CDR) of
an immunoglobulin light chain (referred to herein as "light chain"), a complementarity-
determining region of an immunoglobulin heavy chain (referred to herein as "heavy chain"),
a variable region of a light chain, a variable region of a heavy chain, a light chain, a heavy
chain, an Fd fragment, and antibody fragments comprising essentially whole variable regions
of both light and heavy chains such as an Fv, a single chain Fv, an Fab, an Fab', and an
F(ab",. Functional antibody fragments comprising whole or essentially whole variable

regions of both light and heavy chains are defined as follows:

(i) Fv, defined as a genetically engineered fragment consisting of the variable region

ol the light chain and the variable region of the heavy chain expressed as two chains;

(ii) single chain Fv ("scFv"), a genetically engineered single chain molecule including
the variable region of the light chain and the variable region of the heavy chain, linked
by a suitable polypeptide linker.

(iii) Fab, a fragment of an antibody molecule containing a monovalent antigen-
binding portion of an antibody molecule which can be obtained by treating whole
antibody with the enzyme papain to yield the intact light chain and the Fd fragment of

the heavy chain which consists of the variable and C.sub.H1 domains thereof;

(iv) Fab', a fragment of an antibody molecule containing a monovalent antigen-
binding portion of an antibody molecule which can be obtained by treating whole
antibody with the enzyme pepsin, followed by reduction (two Fab' fragments are
obtained

per antibody molecule); and

(v) F(ab"),, a fragment of an antibody molecule containing a monovalent antigen-
binding portion of an antibody molecule which can be obtained by treating whole
antibody with the enzyme pepsin (i.e., a dimer of Fab' fragments held together
by two disulfide bonds).
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[52] Methods of generaling antibodies (i.e., monoclonal and polyclonal) are well known in
the art. Antibodies may be generated via any one of several methods known in the art, which
methods can employ induction of in-vivo production of antibody molecules, screening of
immunoglobulin libraries (Orlandi D. R. et al., 1989. Proc. Natl. Acad. Sci. U.S.A. 86:3833-
3837, Winter G. et al., 1991, Nature 349:293-299) or generation of monoclonal antibody
molecules by continuous cell lines in culture. These include, but are not limited to, the
hybridoma technique, the human B-cell hybridoma technique, and the Epstein-Barr virus
(EBV)-hybridoma technique (Kohler G. et al., 1975. Nature 256:495-497; Kozbor D, et al.,
1985. J. Immunol. Methods 81:31-42; Cote R J. et al., 1983, Proc. Natl. Acad. Sci. U.S.A.
80:2026-2030; Cole S P. et al., 1984. Mol. Cell. Biol. 62:109-120).

[53] In cases where target antigens are too small to elicit an adequate immunogenic
response when generating antibodies in-vivo, such antigens (haptens) can be coupled to
antigenically neutral carriers such as keyhole limpet hemocyanin (KLH) or serum
albumin [e.g., bovine serum albumin (BSA)] carriers (see, for example, U.S. Pat. Nos.
5,189,178 and 5,239,078]. Coupling a hapten to a carrier can be effected using methods well
known in the art. For example, direct coupling to amino groups can be effected and
optionally followed by reduction of the imino linkage formed. Alternatively, the carrier can
be coupled using condensing agents such as dicyclohexyl carbodiimide or other carbodiimide
dehydrating agents. Linker compounds can also be used to effect the coupling; both
homobifunctional and heterobifunctional linkers are available from Pierce Chemical
Company, Rockford, Ill. The resulting immunogenic complex can then be injected into
suitable mammalian subjects such as mice, rabbits, and the like. Suitable protocols involve
repeated injection of the immunogen in the presence of adjuvants according to a schedule
which boosts production of antibodies in the serum. The titers of the immune serum can
readily be measured using immunoassay procedures which are well known in the art. The
antisera obtained can be used directly or monoclonal antibodies may be obtained as described
hereinabove. Antibody fragments can be obtained using methods well known in the art [(see,
for example, Harlow and Lane, "Antibodies: A Laboratory Manual", Cold Spring Harbor
Laboratory, New York, (1988)]. For example, antibody fragments according to the present
invention can be prepared by proteolytic hydrolysis of the antibody or by expression in E.
coli or mammalian cells (e.g., Chinese hamster ovary cell culture or other protein expression

systems) of DNA encoding the fragment.
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[54] Alternatively, antibody fragments can be obtained by pepsin or papain digestion of
whole antibodies by conventional methods. As described hereinabove, an (Fab"), antibody
fragments can be produced by enzymatic cleavage of antibodies with pepsin to provide a 58
fragment. This fragment can be further ¢leaved using a thiol reducing agent, and optionally a
blocking grdup for the sulfhydryl groups resulting from cleavage of disulfide linkages to
produce 3.5S Fab' monovalent fragments. Altcrnatively, enzymatic cleavage using pepsin
produces two monovalent Fab' fragments and an Fc fragment directly, Ample guidance for
practicing such methods is provided in the literature of the art (for example, refer to:
Goldenberg, 1.8, Pat, Nos. 4,036,945 and 4,331,647; Porter, R R., 1959. Biochem. J, 73:119-
126). Other methods of cleaving antibodies, such as separation of heavy chains to form
monovalent light-heavy chain fragments, further cleavage of fragments, or other enzymatic,
chemical, or genectic techniques may also be used, so long as the fragments bind to the
antigen that is recognized by the intact antibody.

[55] As described hereinabove, an Fv is composed of paired heavy chain variable and light
chain variable domains. This association may be noncovalent (see, for example, Inbar et ai.,
1972. Proc, Natl, Acad. Sci. USA. 69:2659-62). Alternatively, as described hereinabove the
variable domains can be linked to generate a single chain Fv by an intermolecular disulfide
bond, or alternately, such chains may be cross-linked by chemicals such as glutaraldehyde.
Preferably, the Fv is a single chain Fv. Single chain Fv's are prepared by constructing a
structural gene comprising DNA sequences encoding the heavy chain variable and light chain
variable domains connected by an oligonucleotide encoding a peptide linker. The structural
gene is inserted into an expression vector, which is subsequently introduced into a host cell
such as E. coli. The recombinant host cells synthesize a single polypeptide chain with a linker
peptide bridging the two variable domains. Ample guidance forproducing single chain Fv's is
provided in the literature of the art (for example, refer to: Whitlow and Filpula, 1991.
Methods 2:97-103; Bird et al., 1988. Science 242:423-426; Pack et al., 1993, Bio/Technology
11:1271-77;, and Ladner et al., U.S, Pat. No. 4,946,778). Isolated complementarity
determining region peptides can be obtained by constructing genes encoding the
complementarity determining region of an antibody of interest. Such genes may be prepared,
for example, by RT-PCR of mRNA of an antibody-producing cell, Ample guidance for
practicing such methods is provided in the literature of the art (for example, refer to Larrick

and Fry, 1991, Methods 2:106-10).
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[56] It will be appreciated that for human therapy or diagnostics, humanized antibodies are
preferably used. Humanized forms of non human (e.g., murine) antibodies are genetically
engineered chimeric antibodies or antibody fragments having-preferably minimal-portions
derived from non human antibodies. Humanized antibodies include antibodies in which
complementary determining regions of a human antibody (recipient antibody) are replaced by
residues from a complementarity determining region of a non human species (donor
antibody) such as mouse, rat or rabbit having the desired functionality, In some instances, Fv
framework residues of the human antibody are replaced by corresponding non human
residues. Humanized aﬁtibodics may also comprisc residucs which are found neither in the
recipient antibody nor in the imported complementarity determining region or framework
sequences. In general, the humanized antibody will comprise substantially all of at least one,
and typically two,variable domains, in which all or substantially all of the complementarity
determining regions correspond to those of a non human antibody and all, or substantially all,
of the framework regions correspond to those of a relevant human consensus sequence.
Humanized antibodies optimally also include at least a portion of an antibody constant
region, such as an Fc region, typically derived from a human antibody (see, for example,
Jones et al.,, 1986. Nature 321:522-525; Riechmann et al., 1988. Nature 332:323-329; and
Presta, 1992, Curr. Op. Struct. Biol. 2:593-596).

[57] Methods for humanizing non human antibodies are well known in the art. Generally, a
humanized antibody has one or more amino acid residues introduced into it from a source
which is non human. These non human amino acid residues are often referred to as imported
residues which are typically taken from an imported variable domain. Humanization can be
essentially performed as described (see, for example: Jones et al., 1986. Nature 321:522-525;
Riechmann ¢t al., 1988. Nature 332:323-327; Verhoeyen et al., 1988. Science 239:1534-
1536; U.S, Pat. No. 4,816,567) by substituting human complementarity determining regions
with corresponding rodent complementarity determining regions. Accordingly, such
humanized antibodies are chimeric antibodies, wherein substantially less than an intact
human variable domain has been substituted by the corresponding sequence from a non
human species. In practice, humanized antibodies may be typically human antibodies in
which some complementarity determining region residues and possibly some framework
residues are substituted by residues from analogous sites in rodent antibodies.

58] Human antibodies can also be produced using various techniques known in the art,

including phage display libraries [see, for example, Hoogenboom and Winter, 1991. J. Mol.
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Biol. 227:381; Marks et al,, 1991, J, Mol. Biol. 222:581; Cole et al., "Monoclonal Antibodies
and Cancer Therapy™, Alan R. Liss, pp. 77 (1985); Boerner et al., 1991, J. Immunol. 147:86-
95). Humanized antibodies can also be made by introducing sequences encoding human
immunoglobulin loci into transgenic animals, e.g., Into mice in which the endogenous
immunoglobulin genes have been partially or completely inactivated. Upon antigenic
challenge, human antibody production is observed in such animals which closely resembles
that seen in humans in all respects, including gene rearrangement, chain assembly, and
antibody repertoire. Ample guidance for practicing such an approach is provided in the
literature of the art (for example, refer to; U.S. Pat. Nos. 5,545,807, 5,545,806, 5,569,825,
5,625,126, 5,633,425, and 5,661,016; Marks et al.,, 1992, Bio/Technology 10:779-783;
Lonberg ct al., 1994, Nature 368:856-859; Morrison, 1994. Nature 368:812~13; Fishwild et
al., 1996. Nature Biotechnology 14:845-51; Neuberger, 1996. Nature Biotechnology 14:826;
Lonberg and Huszar, 1995, Intern. Rev. Immunol. 13:65-93), Once antibodies are obtained,
they may be tested for activity, for example via ELISA. As described hereinabove, since a
targeting moiety capable of targeting to essentially any desired surface marker can be
obtained by the ordinarily skilled artisan, the method of the present invention may be
employed to kill a target cell/tissue specifically displaying essentially any such surface
marker, and, as such, can be used for treating essentially any disease associated with a
cell/tissue displaying such a surface marker.

[59] Ample guidance regarding surface markers specifically overexpressed in diseases
such as cancer, and antibodies specific for such surface markers is provided in the literature
of the art (for example, refer to: A M Scott, C Renner. "Tumour Antigens Recognised by
Antibodies." In: Encyclopedia of Life Sciences, Nature Publishing Group, Macmillan,
London, UK, wwwdotelsdotnet, 2001). Preferably, the method is used to treat a disease
associated with a target ccll/tissue specifically displaying a surface marker which is a growth
factor receptor and/or a tumor associated antigen (TAA).

[60] Diseases associated with a target cell/tissue specifically displaying a growth factor
receptor/TAA surface marker which are amenable to treatment by the method of the present
invention include, for example, some of the pumerous diseases which
specitically display growth factor receptors/TAAs, such as EGF receptor, platelet derived
growth factor (PDGF) receptor, insulin like growth factor receptor, vascular endothelial

growth factor (VEGF) receptor, fibroblast growth factor (FGF) receptor, transferrin receptor,
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and folic acid receptor. Specific examples of such diseases and the growth factor
receptors/TAAs which these specifically display are listed in Table 1, below,

[61] By “antibody fragment” is meant any form of an antibody other than the full-length
form. Antibody fragments herein include antibodies that are smaller components that exist
within full-length antibodies, and antibodies that have been engineered. Antibody fragments
include but are not limitcd to Fv, Fe, Fab, and (Fab")2, single chain Fv (scFv), diabodics,
triabodies, tetrabodies, bifunictional hybrid antibodies, CDR1, CDR2, CDR3, combinations of
CDR’s, variable regions, framework regions, constant regions, heavy chains, light chains, and
variable regions, and alternative scaffold non-antibody molecules, bispecific antibodies, and
the like (Maynard & Georgiou, 2000, Annu. Rev. Biomed. Eng. 2:339-76; Hudson, 1998,
Curr. Opin. Biotechnol. 9:395-402). Another functional substructure is a single chain Fv
(scI'v), comprised of the variable regions of the immunoglobulin heavy and light chain,
covalently connected by a peptide linker (S-z Hu et al.,, 1996, Cancer Research, 56, 3053-
3061}, These small (Mr 25,000) proteins generally retain specificity and affinity for antigen
in a single polypeptide and can provide a convenient building block for larger, antigen-
specific molecules. Unless specifically noted otherwise, statements and claims that use the
term “antibody” or “antibodies” specifically includes “antibody fragment” and “antibody
fragments.”

[62] In certain embodiments, the antibody or antigen-binding fragment thereof is selected
for its ability to bind live cells, such as a tumor cell or a prostate cell, for example LNCaP
cclls. In other embodiments, the antibody or antigen-binding fragment thereof mediates
cytolysis of cells expressing PSMA. In some embodiments cytolysis of cells expressing
PSMA is mediated by effector cells or is complement mediated in the presence of effector
cells.

[63] In other embodiments, the antibody or antigen-binding fragment thereof inhibits the
growth of cells expressing PSMA. In some embodiments, the antibody or antigen-binding
fragment thereof does not require cell lysis to bind to the extracellular domain of PSMA.

[64] In further embodiments, the antibody or antigen-binding fragment thereof is selected
from the group consisting of IgG1, IgG2, 1gG3, 1gG4, IgM, IgAl, IgA2, TgAsec, gD, IgE or
has immunoglobulin constant and/or variable domain of IgG1, IgG2, lgG3, IgG4, TgM, IgATl,
IgA2, IgAsec, IgD or IgE. In other embodiments, the antibody is a bispecific or multispecific
antibody.
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[65] In still other embodimenis, the aniibody is a recombinant antibody, a polyclonal
antibody, a monoclonal antibody, a humanized antibody or a chimeric antibody, or a mixture
of these, In particularly preferred embodiments, the antibody is a human antibody, e.g., a
monoclonal antibody, polyclonal antibody or a mixture of monoclonal and polyclonal
antibodies. In still other embodiments, the antibody is a bispecific or multispecific antibody.
In one embodiment of the present invention, antigen-binding fragments include a Fab
fragment, a F(ab').sub.2 fragment, and a Fv fragment CDR3.

[66] In certain other embodiments, the antibody or antigen-binding fragment thereof binds
to a confornational epitope and/or is internalized into a cell along with the prostate specific
membrane antigen. In other embodiments, the isolated aniibody or aniigen-binding {ragmeni
thereof is bound to a label, in some embodiments the label is selected from the group
consisting of a fluorescent label, an enzyme label, a radioactive label, a nuclear magnetic
resonance active label, a luminescent label, and a chromophore label.

[67] In still other embodiments, the isolated antibody or antigen-binding fragment thereof
is bound to at least one therapeutic moiety, such as a drug, preferably a cytotoxic drug, a
replication-selective virus, a toxin or a fragment thereof, or an enzyme or a fragment thercof,
Preferred cytotoxic drug include: calichcamicin, esperamicin, methotrexate, doxorubicin,
melphalan, chlorambucil, ARA-C, vindesine, mitomycin C, cis-platinum, etoposide,
bleomycin, 5-fluorouracil, estramustine, vincristine, etoposide, doxorubicin, paclitaxel,
docetaxel, dolastatin 10, auristatin E and auristatin PHE. In other embodiments, the
therapeutic moiety is an immunostimulatory or immunomodulating agent, preferably one
selected from the group consisting of’ a cytokine, chemokine and adjuvant.

[68] In some embodiments, the antibodies or antigen-binding fragments of the invention
specifically bind cell-surface PSMA and/or rsPSMA with a binding affinity of about 1 x 10"
"M or less. In some embodiments, the binding affinity is about 1 x 10™"°M or less, In some
embodiments the binding affinity is about 1 x 107"'M or less. In other embodiments the
binding affinity is less than about 5 x 10"°M. In additional embodiments, the antibodies or
antigen-binding fragments of the invention mediate specific cell killing of PSMA-expressing
cells with an 1Csps of less than about 1 x 1071°M., In some embodiments the ICs; is less than
about 1 x 107'M., In some embodiments the ICso is less than about 1 x 107*M. In other
embodiments the ICs; is less than about 1.5 x 1071 M.

[69] In one embodiment, the modified antibody or functional antibody fragment is an anti-

PSMA minibody. In one embodiment, the anti-PSMA antibody is a J591 minibody. The anti-
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PSMA minibody has an anti-PSMA antibody fragment with optimized pharmacodynamic
properties for in vivo imaging and biodistribution as described below. A "minibody" is a
homodimer, wherein each monomer is a single-chain variable fragment (scFv) linked to a
human IgG1l CH3 domain by a linker, such as ana hinge sequence, In another embodiment,
the anti-PSMA antibody fragment comprises one non-naturally encoded amino acid. In other
embodiments, the anti-PSMA minibody comprises more than one non-naturally encoded
amino acid.

[70]  In another embodiment, the modified antibody or functional antibody fragment is an
anli-PSMA cys-diabody (CysDB) is provided. A "diabody" comprises a first polypeptide
chain which comprises a heavy (VH) chain variable domain connected to a light chain
variable domain (VL) on the first polypeptide chain (VH-VL) connected by a peptide linker
that is too short to allow pairing between the two domains on the first polypeptide chain and a
second polypeptide chain comprising a light chain variable domain (VL) linked to a heavy
chain variable domain VH on the sccond polypeptide chain (VL-VH) connected by a peptide
linker that is too short to allow pairing between the two domains on the second polypeptide
chain. In another embodiment, the diabody comprises a non-naturally encoded amino acid.
In another embodiment, the diabody contains more than one non-naturally encoded amino
acid. The short linkages force chain pairing between the complementary domains of the first
and the second polypeptide chains and promotes the assembly of a dimeric molecule with two
functional antigen binding sites. Therefore, a peptide linker may be any suitable length that
promotes such assembly, for example, between 5 and 10 amino acids in length. As described
further below, some cys-diabodies may include a peptide linker that is 5 or 8 amino acids in
length. In another embodiment, the linker contains a non-naturally encoded amino acid. In
other embodiments,t he linker contains more than one non-naturally occurring amino acid.
The anti-PSMA CysDB is a homodimer antibody format formed with two identical
monomers that include single chain Fv (sclv) fragments with an approximate molecular
weight of 55 kDa. In one embodiment, the anti-PSMA is a J591 CysDB. Like the anti-PSMA
minibodies described above, the anti-PSMA CysDBs described herein have an anti-PSMA
antibody fragment with optimized pharmacodynamic properties that may be used for in vivo
imaging and biodistribution.

[71] By “antibody-drug conjugate, or “ADC”, as used herein, refers to an antibody

molecule, or fragment thereof, that is covalently bonded to one or more biologically active
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molecule(s). Thc biologically active molecule may be conjugated to the antibody through a
linker, polymer, or other covalent bond.

[72] As used herein an "acylated” amino acid is an amino acid comprising an acyl group
which is non-native to a naturally-occurring amino acid, regardless by the means by which it
is produced. Exemplary methods of producing acylated amino acids and acylated peptides are
known in the art and include acylating an amino acid before inclusion in the peptide or
peptide synthesis followed by chemical acylation of the peptide. In some embodiments, the
acyl group causes the peptide to have one or more of (i) a prolonged half-life in circulation,
(ii} a delayed onset of action, (iii) an extended duration of action, (iv) an improved resistance
to proteases, such as DPP-1V, and (v) increascd potency at the glucagon superfamily peptide
receptor.

[73] As used herein, an "alkylated" amino acid is an amino acid comprising an alkyl group
which is non-native to a naturally-occurring amino acid, regardless of the means by which it
is produced. Exemplary methods of producing alkylated amino acids and alkylated peptides
are known in the art and including alkylating an amino acid before inclusion in the peptide or
peptide synthesis followed by chemical alkylation of the peptide. Without being held to any
particular theory, it is believed that alkylation of peptides will achieve similar, if not the
same, effects as acylation of the peptides, e.g., a prolonged half-life in circulation, a delayed
onset of action, an extended duration of action, an improved resistance to proteases, such as
DPP-1V, and increased potency at the glucagon superfamily peptide receptor.

[74]  'The term "C-C, alkyl” wherein n can be from 1 through 18, as used herein, represents
a branched or linear alkyl group having from one to the specified number of carbon atoms.
For example, C;-Cy alkyl represents a branched or linear alkyl group having from 1 to 6
carbon atoms, Typical C;-C,3 alkyl groups include, but are not limited to, methyl, ethyl, n-
propyl, iso-propyl, butyl, iso-butyl, sec -butyl, tert-butyl, pentyl, hexyl and the like. Alkyl
groups optionally can be substituted, for example, with hydroxy (OH), halo, aryl, carboxyl,
thio, C3-Cs cycloalkyl, and amino.

[75] The term "Cg4-C, alkyl” wherein n can be from 1-18, as used herein, represents a
branched or linear alkyl group having up to 18 carbon atoms. For example, the term "(Cy-Cs
alkyl)OH" represents a hydroxyl parent moiety attached to an alkyl substituent having up to 6
carbon atoms (e.g. -OH, ~-CH,OH, -C,H4OH, -C3HsOH, -C4HgOH, -CsH;oOH, -CsH;,OH).
[76] The term "C,-C,, alkenyl" wherein n can be from 2 through 18, as used herein,

represents an unsaturated branched or linear group having from 2 to the specified number of
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carbon atorns and at least one double bond. Examples of such groups include, but are not
limited to, 1-propenyl, 2-propenyl (-CH,-CH=CHj,), 1,3-butadienyl, (-CH=CHCH=CH,), 1-
butenyl (-CH=CHCH,CHjs), hexenyl, pentenyl, and the like. Alkenyl groups oplionally can
be substituted, for example, with hydroxy (OH), halo, aryl, carboxyl, thio, Cs;-Cs cycloalkyl,
and amino.

[77] The term "C,-C, alkynyl" wherein n can be from 2 to 18, refers to an ﬁnsaturated
branched or linear group having from 2 to n carbon atoms and at least one triple bond.
Examples of such groups include, but arc not limited to, 1-propynyl, 2-propynyl, 1-butynyl,
2-butynyl, 1-pentynyl, and the like. Alkynyl groups optionally can be substituted, for
example, with hydroxy (OH), halo, aryl, carboxyl, thio, C3-Cg cycloalkyl, and amino.

[78] The term “aromatic” or “aryl”, as used herein, refers to a closed ring structure which
has at least one ring having a conjugated pi electron system and includes both carbocyclic
aryl and heterocyclic aryl (or “heteroaryl” or “heteroaromatic™) groups. The carbocyclic or
heterocyclic aromatic group may contain from 5 to 20 ring atoms, The term includes
monocyclic rings linked covalently or fused-ring polycyclic (i.e., rings which share adjacent
pairs of carbon atoms) groups. An aromatic group can be unsubstituted or substituted. Non-
limiting examples of “aromatic” or “aryl”, groups include phenyl, 1-naphthyl, 2-naphthyl, 4-
biphenyl, anthracenyl, and phenanthracenyl. Substituents for each of the above noted aryl and
heteroaryl ring systems are selected from the group of acceptable substituents described
herein.

[79Y For brevity, the term “aromatic” or “aryl” when used in combination with other terms
(including but not limited to, aryloxy, arylthioxy, aralkyl) includes both aryl and heteroaryl
rings as defined above. Thus, the term “aralkyl” or “alkaryl” is meant to include those
radicals in which an aryl group is attached to an alkyl group (including but not limited to,
benzyl, phenethyl, pyridylmethyl and the like) including those alkyl groups in which a carbon
atom (including but not limited to, a methylene group) has been replaced by a heteroatom, by
way of example only, by an oxygen atom. Examples of such aryl groups include, but are not
limited to, phenoxymethyl, 2-pyridyloxymethyl, 3-(1-naphthyloxy)propyl, and the like,

[80] The term “arylene”, as used herein, refers to a divalent aryl radical. Non-limiting
examples of “arylene” include phenylene, pyridinylene, pyrimidinylene and thiophenylene.
Substituents for arylene groups are selected from the group of acceptable substituents

described herein.
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{81] A “bifunctional polymer”, also referred to as a “bifunctional linker”, refers to a
polymer comprising two functional groups that are capable of reacting specifically with other
moieties to form covalent or non-covalent linkages. Such moieties may include, but are not
limited to, the side groups on natural or non-natural amino acids or peptides which contain
such natural or non-natural amino acids. The other moieties that may be linked to the
bifunctional linker or bifunctional polymer may be the same or different moieties. By way of
example only, a bifunctional linker may have a functional group reactive with a group on a
first peptide, and another functional group which is reactive with a group on a second
peptide, whereby forming a conjugate that includes the first peptide, the bifunctional linker
and the second peptide. Many procedures and linker molecules for attachment of various
compounds fo peptides are known. See, e.g., European Patent Application No, 188,256; U.S.
Patent Nos. 4,671,958, 4,659,839, 4,414,148, 4,699,784; 4,680,338; and 4,569,789 which are
incorporated by reference herein in their entirety. A “multi-functional polymer” also referred
to as a “multi-functional linker”, refers to a polymer comprising two or more functional
groups that are capable of reacting with other moieties. Such moieties may include, but are
not limited to, the side groups on natural or non-natural amino acids or peptides which
contain such natural or non-natural amino acids. (including but not limited to, amino acid side
groups) to form covalent or non-covalent linkages. A bi-functional polymer or multi-
functional polymer may be any desired length or molecular weight, and may be selected to
provide a particular desired spacing or conformation between one or more molecules linked
to a compound and molecules it binds to or the compound.

[82] The term “bioavailability,” as used herein, refers to the rate and extent to which a
substance or its active moiety is delivered from a pharmaceutical dosage form and becomes
available at the site of action or in the general circulation. Increases in bioavailability refers to
increasing the rate and extent a substance or its active moiety is delivered from a
pharmaceutical dosage form and becomes available at the site of action or in the general
circulation. By way of example, an increase in bioavailability may be indicated as an increase
in concentration of the substance or its active moiety in the blood when compared to other
substances or active moieties. A non-limiting example of a method to evaluate increases in
bioavailability is given in examples 21-25. This method may be used for evaluating the
bioavailability of any polypeptide.

[83] The term “biologically active molecule”, “biologically active moiety” or “biologically

active agent” when used herein means any substance which can affect any physical or

29



10

15

20

25

30

OnCusp
2380 of 10951 Ex. 1038
WO 2013/188740 PCT/US2013/045834

biochernical properties of a biological system, pathway, molecule, or interaction relating to
an organism, including but not limited to, viruses, bacteria, bacteriophage, transposon, prion,
insects, fungi, plants, animals, and humans. In particular, as used herein, biologically active
molecules include but are not limited to any substance intended for diagnosis, cure,
mitigation, treatment, or prevention of disease in humans or other animals, or to otherwise
enhance physical or mental well-being of humans or animals. Examples of biologically active
molecules include, but are not limited to, peptides, protcins, cnzymes, small molccule drugs,
hard drugs, soft drugs, prodrugs, carbohydrates, inorganic atoms or molecules, dyes, lipids,
nucleosides, radionuclides, oligonucleotides, cells, viruses, liposomes, microparticles and
micelles, Classes of biologically active agents that are suitable for use with the methods and
compositions described herein include, but are not limited to, drugs, prodrugs, radionuclides,
imaging agents, polymers, antibiotics, fungicides, anti-viral agents, anti-inflammatory agents,
anti-tumor agents, cardiovascular agents, anti-anxiety agents, hormones, growth factors,
steroidal agents, and the like.

[84) By “modulating biological activity” is meant increasing or decreasing the reactivity of
a polypeptide, altering the selectivity of the polypeptide, enhancing or decreasing the
substrate selectivity of the polypeptide. Analysis of modified biological activity can be
performed by comparing the biological activity of the non-natural polypeptide to that of the
natural polypeptide.

[85] The term “biomaterial,” as used herein, refers to a biologically-derived material,
including but not limited to material obtained from bioreactors and/or from recombinant
methods and techniques.

[86] The term “biophysical probe,” as used herein, refers to probes which can detect or
monitor structural changes in molecules. Such molecules include, but are not limited to,
proteins and the “biophysical probe” may be used to detect or monitor interaction of proteins
with other macromolecules. Examples of biophysical probes include, but are not limited to,
spin-labels, a fluorophores, and photoactivatible groups,

[871 The term “biosynthetically,” as used herein, refers to. any method utilizing a
translation system (cellular or non-cellular), including use of at least one of the following
components: a polynucleotide, a codon, a tRNA, and a ribosome. By way of example, non-
natural amino acids may be “biosynthetically incorporated” into non-natural amino acid
polypeptides using the methods and techniques described herein, “In vivo generation of

polypeptides comprising non-natural amino acids”, and in the non-limiting example 20.
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Additionally, the methods for the selection of useful non-natural amino acids which may be
“biosynthetically incorporated” into non-natural amino acid polypeptides are described in the
non-limiting examples 20,

[88] The term “biotin analogue,” or also referred to as “biotin mimic”, as used herein, is
any molecule, other than biotin, which bind with high affinity o avidin and/or streptavidin,
[89] The term “carbonyl™ as used herein refers to a group containing at a moiety selecting
from the group consisting of -C(O)-, -S(O0)-, -S(0)2-, and —C(8)-, including, but not limited
to, groups containing a least one ketone group, and/or at least one aldehyde groups, and/or at
least one ester group, and/or at least one carboxylic acid group, and/or at least one thioester
group, Such carbonyl groups include ketones, aldehydes, carboxylic acids, esters, and
thioesters. In addition, such groups may be part of linear, branched, or cyclic molecules,

[90] The term “carboxy terminus modification group” refers to any molecule that can be
attached to a terminal carboxy group. By way of example, such terminal carboxy groups may
be at the end of polymeric molecules, wherein such polymeric molecules include, but are not
limited to, polypeptides, polynucleotides, and polysaccharides. Terminus modification groups
include but are not limited to, various water soluble polymers, peptides or proteins. By way
of example only, terminus modification groups include polyethylene glycol or serum
albumin. Terminus modification groups may be used to modify therapeutic characteristics of
the polymeric molecule, including but not limited to increasing the serum half-life of
peptides.

[91] The term “chemically cleavable group,” also referred to as *“‘chemically labile”, as
used herein, refers to a group which breaks or cleaves upon exposure to acid, base, oxidizing
agents, reducing agents, chemical inititiators, or radical initiators.

E

[92] The term “chemiluminescent group,” as used herein, refers to a group which emits
light as a result of a chemical reaction without the addition of heat. By way of example only,
luminol (5-amino-2,3-dihydro-1,4-phthalazinedione) reacts with oxidants like hydrogen
peroxide (H>0-) in the presence of a base and a metal catalyst to produce an excited state
product (3-aminophthalate, 3-APA),

193] The term “chromophore,” as used herein, refers to a molecule which absorbs light of
visible wavelengths, UV wavelengths or IR wavelengths,

[94] The term “cofactor,” as used herein, refers to an atom or molecule essential for the

action of a large molecule. Cofactors include, but are not limited to, inorganic ions,
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coenzymes, proteins, or some other factor necessary for the activity of enzymes. Examples
include, heme in hemoglobin, magnesium in chlorophyll, and metal ions for proteins,

[95] “Cofolding,” as used herein, refers to refolding processes, reactions, or methods
which employ at least two molecules which interact with each other and result in the
transformation of unfolded or improperly folded molecules to properly folded molecules. By
way of example only, “cofolding,” employ at least two polypeptides which interact with each
other and result in the transformation of unfolded or improperly folded polypeptides to
native, properly folded polypeptides. Such polypeptides may contain natural amino acids
and/or at least one non-natural amino acid.

[96] A “comparison window,” as used herein, refers a segment of any one of contiguous
positions used to compare a sequence to a reference sequence of the same number of
contiguous positions after the two sequences are optimally aligned. Such contiguous positions
include, but are not limited to a group consisting of from about 20 to about 600 sequential
units, including about 50 to about 200 sequential units, and about 100 to about 150 sequential
units. By way of example only, such sequences include polypeptides and polypeptides
containing non-natural amine acids, with the sequential units include, but arc not limited to
natural and non-natural amino acids. In addition, by way of example only, such sequences
include polynucleotides with nucleotides being the corresponding sequential units, Methods
of alignment of sequences for comparison are well-known in the art. Optimal alignment of
sequences for comparison can be conducted, including but not limited to, by the local
homology algorithm of Smith and Waterman (1970) Adv. Appl. Math, 2:482¢, by the
homology alignment algorithm of Needleman and Wunsch (1970) J. Mol. Biol. 48:443, by
the search for similarity method of Pearson and Lipman (1988) Proc. Nat’l. Acad. Sci. USA
85:2444, by computerized implementations of these algorithms (GAP, BESTFIT, FASTA,
and TFASTA in the Wisconsin Genetics Software Package, Genetics Computer Group, 575
Science Dr., Madison, WI), or by manual alignment and visual inspection (sce, ¢.g., Ausubel
et al., Current Protocols in Molecular Biology (1995 supplement)).

[97] By way of example, an algorithm which may be used to determine percent sequence
identity and sequence similarity are the BLLAST and BLAST 2.0 algorithms, which are
described in Altschul et al. (1997) Nuc, Acids Res. 25:3389-3402, and Altschul et al. (1990)
J. Mol. Biol, 215:403-410, respectively. Software for performing BLLAST analyses is publicly
available through the National Center for Biotechnology Information, The BLAST algorithm
parameters W, T, and X determine the sensitivity and speed of the aligniment. The BLASTN
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program (for nucleotide sequences) uses as defaults a wordlength (W) of 11, an expectation
(E) or 10, M=5, N=-4 and a comparison of both strands. For amine acid scquences, the
BLASTP program uses as defaults a wordlength of 3, and expectation (E) of 10, and the
BLOSUMSG62 scoring matrix (see Henikoff and Henikoff (1992) Proc. Natl. Acad. Sci. USA
89:10915) alignments (B) of 50, expectation (E) of 10, M=5, N=-4, and a comparison of both
strands. The BLAST algorithm is typically performed with the “low complexity” filter turned
off.

[98] The BLAST algorithm also performs a statistical analysis of the similarity between
two sequences (see, e.g., Karlin and Altschul (1993) Proc, Natl. Acad. Sci. USA 90:5873-
5787). One measure of similarity provided by the BLAST algorithm is the smallest sum
probability (P(N)), which provides an indication of the probability by which a match between
two nucleotide or amino acid sequences would occur by chance, For example, a nucleic acid
is considered similar to a reference sequence if the smallest sum probability in a comparison
of the test nucleic acid to the reference nucleic acid is less than about 0.2, or less than about
0.01, or less than about 0.001.

[99] The term “conservatively modified variants” applies to both natural and non-natural
amino acid and natural and non-natural nucleic acid sequences, and combinations thereof.
With respect to particular nucleic acid sequences, “conservatively modified variants™ refers to
those natural and non-natural nucleic acids which encode identical or essentially identical
natural and non-natural amino acid sequences, or where the natural and non-natural nucleic
acid does not encode a natural and non-natural amino acid sequence, to essentially identical
sequences. By way of example, because of the degeneracy of the genetic code, a large
number of functionally identical nucleic acids encode any given protein. For instance, the
codons GCA, GCC, GCG and GCU all encode the amino acid alanine. Thus, at every
position where an alanine is specified by a codon, the codon can be altered to any of the
corresponding codons described without altering the encoded polypeptide. Such nucleic acid
variations are “silent variations,” which are one species of conservatively modified
variations. Thus by way of example every natural or non-natural nucleic acid sequence herein
which encodes a natural or non-natural polypeptide also describes every possible silent
variation of the natural or non-natural nucleic acid. One of ordinary skill in the art will
recognize that each coden in a natural or non-natural nucleic acid (except AUG, which is
ordinarily the only codon for methionine, and TGG, which is ordinarily the only codon for

tryptophan) can be modified to yield a functionally identical molecule. Accordingly, each
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silent variation of a natural and non-natural nucleic acid which encodes a natural and non-
natural polypeptide is implicit in each described sequence.
[100] As to amino acid sequences, individual substitutions, deletions or additions to a
nucleic acid, peptide, polypeptide, or protein sequence which alters, adds or deletes a single
natural and non-natural amino acid or a small percentage of natural and non-natural amino
acids in the encoded sequence is a “conservatively modified variant” where the alteration
results in the deletion of an amine acid, addition of an amino acid, or substitution of a natural
and non-natural amino acid with a chemically stimilar amino acid. Conservative substitution
tables providing functionally similar natural amino acids are well known in the art. Such
conservatively modified variants are in addition to and do not exclude polymorphic variants,
interspecies homologs, and alleles of the methods and compositions described herein.
[101] Conservative substitution tables providing functionally similar amino acids are known
to those of ordinary skill in the art. The following eight groups each contain amino acids that
are conservative substitutions for one another:

1) Alanine (A), Glycine (G);

2) Aspartic acid (D), Glutamic acid (E);

3) Asparagine (N), Glutamine (Q);

4y Arginine (R), Lysine (K);

5) Isoleucine (I), Leucine (L), Methionine (M), Valine (V);

6) Phenylatanine (F), Tyrosine (Y), Tryptophan (W),

7y Serine (%), Threenine (T); and

8) Cysteine (C), Methionine (M)
(see, e.g., Creighton, Proteins:Structures and Molecular Properties (W H Freeman & Co.; 2nd
edition (December 1993)
[102] The terms “cycloalkyl” and “heterocycloalkyl”, by themselves or in combination with
other terms, represent, unless otherwise stated, cyclic versions of “alkyl” and “heteroallkyl”,
respectively. Thus, a cycloalkyl or heterocycloalkyl include saturated, partially unsaturated
and fully unsaturated ring linkages. Additionally, for heterocycloalkyl, a heteroatom can
occupy the position at which the heterocycle is attached to the remainder of the molecule.
The heteroatom may include, but is not limited to, oxygen, nitrogen or sulfur. Examples of
cycloalkyl include, but are not limited to, cyclopentyl, cyclohexyl, 1-cyclohexenyl, 3-
cyclohexenyl, cycloheptyl, and the like. Examples of heterocycloalkyl include, but are not
limited to, 1-(1,2,5,6-tetrahydropyridyl), I-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-
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morpholinyl, 3-morpholinyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl,
tetrahydrothien-3-yl, 1l-piperazinyl, 2-piperazinyl, and the like. Additionally, the term
encompasses multicyclic structures, including but not limited to, bicyclic and tricyclic ring
structures. Similarly, the term “heterocycloalkylene” by itself or as part of another molecule
means a divalent radical derived from heterocycloalkyl, and the term “cycloalkylene” by
itself or as part of another molecule means a divalent radical derived from cycloalkyl.

[103] The term “cyclodextrin,” as used herein, refers to cyclic carbohydrates consisting of at
least six to eight glucose molecules in a ring formation. The outer part of the ring contains
water soluble groups; at the center of the ring is a rclatively nonpolar cavity able to
accommodate small molecules,

[104] The term “cytotoxic,” as used herein, refers to a compound which harms cells,

[105] “Denaturing agent” or “denaturant,” as used herein, refers to any compound or
material which will cause a reversible unfolding of a polymecr. By way of example only,

"%

“denaturing agent” or “denaturants,” may cause a reversible unfolding of a protein. The
strength of a denaturing agent or denaturant will be determined both by the properties and the
concentration of the particular denaturing agent or denaturant. By way of example,
denaturing agents or denaturants include, but are not limited to, chaotropes, detergents,
organic, water miscible solvents, phospholipids, or a combination thercof. Non-limiting
examples of chaotropes include, but are not limited to, urea, guanidine, and sodium
thiocyanate. Non-limiting examples of detergents may include, but are not limited to, strong
detergents such as sodium dodecy! sulfate, or polyoxyethylene ethers (e.g. Tween or Triton
detergents), Sarkosyl, mild non-ionic detergents (e.g., digitonin), mild cationic detergents
such as N-»2,3-(Dicleyoxy)-propyl-N,N,N-trimethylammonium, mild jonic detergents (e.g.
sodium cholate or sodium deoxycholate) or zwitterionic detergents including, but not limited
to, sulfobetaines (Zwittergent), 3-(3-chlolamidopropyl)dimethylammonio-1-propane sulfate
(CHAPS), and 3-(3-chlolamidopropyl)dimethylammonio-2-hydroxy-1-propane sulfonate
{CHAPSO). Non-limiting examples of organic, water miscible solvents include, but are not
limited to, acetonitrile, lower alkanols (especially C2 - C4 alkanols such as ethanol or
isopropanol), or lower alkandiols {(C2 - C4 alkandiols such as ethylene-glycol) may be used
as denaturants. Non-limiting examplcs of phospholipids include, but are not limited to,
naturally occurring phospholipids such as phosphatidylethanolamine, phosphatidylcholine,
phosphatidylserine, and phosphatidylinositol or synthetic phospholipid derivatives or variants

such as dihexanoylphosphatidylcholine or diheptanoylphosphatidylcholine.
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[106] The term “desired functionality” as used herein refers to any group selected from a
label; a dye; a polymer; a water-soluble polymer; a derivative of polyethylene glycol; a
photocrosslinker; an affinity label; a photoaffinity label; a reactive compound; a resin; a
second protein or polypeptide or polypeptide analog; an antibody or antibody fragment; a
metal chelator; a cofactor; a fatty acid; a carbohydrate; a polynucleotide; a DNA; a RNA; an
antisense polynucleotide; a saccharide, a water-soluble dendrimer, a cyclodextrin, a
biomaterial; a nanoparticle; a spin label; a fluorophore; a metal-containing moiety; a
radioactive moiety; a novel functional group; a group thai covalently or noncovalently
interacts with other molecules; a photocaged moiety; an actinic radiation excitable moiety; a
ligand; a photoisomerizable moiety; biotin; a biotin analogue; a moiety incorporating a heavy
atom; a chemically clcavable group; a photocleavable group; an elongated side chain; a
carbon-linked sugar; a redox-active agent; an amino thicacid; an isotopically labeled moiety;
a biophysical probe; a phosphorescent group; a chemiluminescent group; an electron dense
group; a magnetic group; an intercalating group; a chromophore; an energy transfer agent; a
biologically active agent (in which case, the biologically active agent can include an agent
with therapeutic activity and the non-natural amino acid polypeptide or modified non-natural
amino acid can serve either as a co-therapeutic agent with the attached therapeutic agent or as
a means for delivery the therapeutic agent to a desired site within an organism); a detectable
label; a small molecule; an inhibitory ribonucleic acid; a radionucleotide; a neutron-capture
agent; a derivative of biotin; quantum dot(s); a nanotransmitter; a radiotransmitter; an
ahzyme, an activated complex activator, a virus, an adjuvant, an aglycan, an allergan, an
angiostatin, an antihormone, an antioxidant, an aptamer, a guide RNA, a saponin, a shuttle
vector, a macromolecule, a mimotope, a receptor, a reverse micelle, and any combination
thereof.

[107] The term “diamine,”as used herein, rcfers to groups/molecules comprising at least two
amine functional groups, including, but not limited to, a hydrazine group, an amidine group,
an imine group, a 1,1-diamine group, a 1,2-diamine group, a 1,3-diamine group, and a 1,4-
diamine group. In addition, such groups may be part of linear, branched, or cyclic molecules.
[108] The term “detectable label,” as used herein, refers to a label which may be obscrvablc
using analytical techniques including, but not limited to, fluorescence, chemiluminescence,
electron-spin resonance, ultraviolet/visible absorbance spectroscopy, mass spectrometry,

nuclear magnetic resonance, magnetic resonance, and electrochemical methods.
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[109] The term “dicarbonyl” as used herein refers to a group containing at least two
moieties selected from the group consisting of -C({O)-, -S(O)-, -S(O);z-, and —C(S)-, including,
but not limited to, 1,2-dicarbonyl groups, a 1,3-dicarbonyl groups, and 1,4-dicarbonyl groups,
and groups conlaining a least one ketone group, and/or at least one aldehyde groups, and/or al
least one ester group, and/or at least one carboxylic acid group, and/or at least one thioester
group. Such dicarbonyl groups include diketones, ketoaldehydes, ketoacids, ketoesters, and
ketothioesters. In addition, such groups may be part of linear, branched, or cyeclic molecules.
The two moieties in the dicarbonyl group may be the same or different, and may include
substitucnts that would produce, by way of cxample only, an ester, a ketone, an aldehyde, a
thioester, or an amide, at either of the two moieties.

[110] The term “drug,” as used herein, refers to any substance used in the prevention,
diagnosis, alleviation, treatment, or cure of a disease or condition.

{111] The term “dye,” as used herein, refers to a soluble, coloring substance which containg
a chromophore.

[112] The term “effective amount,” as used herein, refers to a sufficient amount of an agent
or a compound being administered which will relieve to some extent one or more of the
symptoms of the disease or condition being treated. The result can be reduction and/or
alleviation of the signs, symptoms, or causes of a disease, or any other desired alteration of a
biological systermn., By way of example, an agent or a compound being administered includes,
but is not limited to, a natural amino acid polypeptide, non-natural amino acid polypeptide,
modified natural amino acid polypeptide, or modified non-amino acid polypeptide.
Compositions containing such natural amino acid polypeptides, non-natural amino acid
polypeptides, modified natural amino acid polypeptides, or modified non-natural amino acid
polypeptides can be administered for prophylactic, enhancing, and/or therapeutic treatments.
An appropriate “effective” amount in any individual case may be determined using
techniques, such as a dose escalation study.

[113] The term “electron dense group,” as used herein, refers to a group which scatters
electrons when irradiated with an electron beam. Such groups include, but are not limited to,
ammonium molybdate, bismuth subnitrate cadmium iodide, 99%, carbohydrazide, ferric
chloride hexahydrate, hexamethylene tetramine, 98.5%, indium ftrichloride anhydrous,
lanthanum nitrate, lead acetate trihydrate, lead citrate trihydrate, lead nitrate, periodic acid,
phosphomolybdic  acid, phosphotungstic acid, potassium ferricyanide, potassium

ferrocyanide, ruthenium red, silver nitrate, silver proteinate (Ag Assay: 8.0-8.5%) “Strong”,
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silver tetraphenylporphin (S-TPPS), sodium chloroaurate, sodium tungsiale, thallium nitrate,
thiosemicarbazide (TSC), uranyl acetate, uranyl nitrate, and vanadyl sulfate.

»a

[I114] The term “energy transfer agent,” as used herein, refers to a molecule which can
either donate or accept energy from another molecule. By way of example only, fluorescence
resonance energy transfer (FRET) is a dipole-dipole coupling process by which the excited-
state energy of a fluorescence donor molecule is non-radiatively transferred to an unexcited
acceptor molecule which then fluorescently emits the donated energy at a longer wavclength.
[115] The terms “cnhance” or “enhancing” means to increase or prolong either in potency
or duration a desired effect. By way of example, “enhancing” the effect of therapeutic agents
refers to the ability fo increase or prolong, either in potency or duration, the effect of
therapeutic agents on during treatment of a disease, disorder or condition. An “enhancing-
effective amount,” as used herein, refers to an amount adequate to enhance the effect of a
therapeutic agent in the treatment of a disease, disorder or condition. When used in a patient,
amounts effective for this use will depend on the severity and course of the disease, disorder
or condition, previous therapy, the patient's health status and response to the drugs, and the
judgment of the treating physician.

f116] As used herein, the term “eukaryote” refers to organisms belonging to the
phylogenetic domain Hucarya, including but not limited to animals (including but not limited
to, mammals, insects, reptiles, birds, etc.), ciliates, plants (including but not limited to,
monocots, dicots, and algae), fungi, yeasts, flagellates, microsporidia, and protists.

[117] The term “fatty acid,” as used herein, refers to carboxylic acids with about C6 or
longer hydrocarbon side chain,

[118] The term ““fluorophore,” as used hercin, refers to a molecule which upon excitation
emits photons and is thereby fluorescent.

- 11 Eh- I 11 kI 1

[119] The terms “functional group”, “active moiety”, “activating group”, “leaving group™,
“reactive site”, “chemically reactive group” and “chemically reactive moiety,” as used herein,
refer to portions or units of a molecule at which chemical reactions occur. The terms are
somewhat synonymous in the chemical arts and are used herein to indicate the portions of
molecules that perform some function or activity and are reactive with other molecules.

[120] The term “halogen® includes fluorine, chlorine, iodine, and bromine.

[121] The term “haloacyl,” as used herein, refers to acyl groups which contain halogen

moieties, including, but not limited to, -C(O)CHs, -C(O)CFj3, -C(O)CH;0OCH3, and the like.
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[122] The term “haloalkyl,” as used herein, refers to alkyl groups which contain halogen
moieties, including, but not limited to, ~CF1 and —CH,CF; and the like.

{123] The term “heteroalkyl,” as used herein, refers to straight or branched chain, or cyclic
hydrocarbon radicals, or combinations thereof, consisting of an alkyl group and at least one
heteroatom selected from the group consisting of O, N, Si and S, and wherein the nitrogen
and sulfur atoms may optionally be oxidized and the nitrogen heteroatom may optionally be
quaternized. The heteroatom(s) O, N and S and Si may be placed at any interior position of
the heteroalkyl group or at the position at which the alkyl group is attached to the remainder
of the molecule, Examples include, but are not limited to, -CH,-CHz-O-CHa, -CH,-CH;-NH-
CHj, -CH3-CH3-N(CHj)-CHj;, ~CH-8-CH3-CHia, -CHz-CHj,-S(0)-Cll;, -ClIh-Cl-S(0))-
CHz, -CH=CH-0-CHj, -Si(CHj3);, -CH;-CH=N-OCH;, and —CH=CH-N(CH3)-CH;3, In
addition, up to two heteroatoms may be consecutive, such as, by way of example, -CH,-NH-
OCHj and —CH,-O-Si(CHa)s.

[124] The terms “heterocyclic-based linkage™ or “heterocycle linkage” refers to a moiety
formed from the reaction of a dicarbonyl group with a diamine group, The resulting reaction
product is a heterocycle, including a heteroaryl group or a heterocycloalkyl group. The
resulting heterocycle group serves as a chemical link between a non-natural amino acid or
non-natural amino acid polypeptide and another functional group. In one embodiment, the
heterocycle linkage includes a nitrogen-containing heterocycle linkage, including by way of
example only a pyrazole linkage, a pyrrole linkage, an indole linkage, a benzodiazepine
linkage, and a pyrazalone linkage.

[125] Similarly, the term “heteroalkylene” refers to a divalent radical derived from
heteroalkyl, as exemplified, but not limited by, -CH-CH;,-S-CH,-CH;- and —CH,-S-CH,-
CH,-NH-CH,-, For heteroalkylene groups, the same or different heteroatoms can also occupy
either or both of the chain termini (including but not limited to, alkyleneoxy, alkylenedioxy,
alkyleneamino, alkylenediamino, aminooxyalkylene, and the like). Still further, for alkvlene
and heteroalkylene linking groups, no orientation of the linking group is implied by the
direction in which the formula of the linking group is written. By way of example, the
formula —C(O);R’- represents both —C{O);R’- and —R*C(O),-.

]126] The term “heteroaryl” or “heteroaromatic,” as used herein, refers to aryl groups which
contain at least one heteroatom selected from N, O, and S; wherein the nitrogen and sulfur
atoms may be optionally oxidized, and the nitrogen atom(s) may be optionally quaternized,

Heteroaryl groups may be substituted or unsubstituted. A heteroaryl group may be attached to
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the remainder of the molecule through a heteroatom. Non-limiting examples of heteroaryl
groups include l-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 3-pyrazolyl, 2-imidazolyl, 4-imidazolyl,
pyrazinyl, 2-oxazolyl, 4-oxazolyl, 2-phenyl-4-oxazolyl, S5-oxazolyl, 3-isoxazolyl, 4-
isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 5-benzothiazolyl, purinyl,
2-benzimidazolyl, S-indolyl, 1-isoquinolyl, 5-isoquinolyl, 2-quinoxalinyl, 5-quinoxalinyl, 3-
quinolyl, and 6-quinolyl.

[127] The term “homoalkyl,” as used herein refers to alkyl groups which are hydrocarbon
groups,

[128] The term “identical,” as used herein, refers to two or more sequences or subsequences
which are the same, In addition, the term “substantially identical,” as used herein, refers to
two or more sequences which have a percentage of sequential units which are the same when
compared and aligned for maximum correspondence over a comparison window, or
designated region as measured using comparison algorithms or by manual alighment and
visual inspection. By way of example only, two or more sequences may be “substantially
identical® if the sequential units are about 60% identical, about 65% identical, about 70%
identical, about 75% identical, about 80% identical, about 85% identical, about 90%
identical, or about 95% identical over a specified region. Such percentages to describe the
“percent identity” of two or more sequences, The identity of a sequence can exist over a
region that is at least about 75-100 sequential units in length, over a region that is about 50
sequential units in length, or, where not specified, across the entire sequence. This definition
also refers to the complement of a test sequence. By way of example only, two or more
polypeptide sequences are identical when the amino acid residues are the same, while two or
more polypeptide sequences are “substantially identical™ if the amino acid residues are about
60% identical, about 65% identical, about 70% identical, about 75% identical, about 80%
identical, about 85% identical, about 90% identical, or about 95% identical over a specified
region. The identity can exist over a region that is at least about 75 to about 100 amino acids
in length, over a region that is about 50 amino acids in length, or, where not specified, across
the entire sequence of a polypeptide sequence. In addition, by way of example only, two or
more polynucleotide sequences are identical when the nucleic acid residues are the same,
while two or more polynucleotide sequences are “substantially identical” if the nucleic acid
residues are about 60% identical, about 65% identical, about 70% identical, about 75%

identical, about 80% identical, about 85% identical, about 90% identical, or about 95%
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identical over a specified region. The identity can exist over a region that is at least about 75
to about 100 nucleic acids in length, over a region that is about 50 nucleic acids in length, or,
where not specified, across the entire sequence of a polynucleotide sequence.

[129] TYor sequence comparison, typically one sequence acts as a reference sequence, to
which test sequences are compared. When using a sequence comparison algorithm, test and
reference scquences arc entered into a computer, subsequence coordinates are designated, if
necessary, and sequence algorithm program parameters are designated. Default program
parameters can be used, or alternative parameters can be designated. The sequence
comparison algorithm then calculates the percent sequence identities for the test sequences
relative to the reference sequence, based on the program paramelters.

[130] The term “immunogenicity,” as used herein, refers to an antibody response to
administration of a therapeutic drug. The immunogenicity toward therapeutic non-natural
amino acid polypeptides can be obtained using quantitative and qualitative assays for
detection of anti-non-natural amino acid polypeptides antibodies in biological fluids. Such
assays include, but are not limited to, Radioimmunoassay (RIA), Enzyme-linked
immunosorbent assay ( ELISA), luminescent immunocassay (LIA), and fluorescent
immunoassay (I'TA). Analysis of immunogenicity toward therapeutic non-natural amino acid
polypeptides involves comparing the antibody response upon administration of therapeutic
non-natural amino acid polypeptides to the antibody response upon administration of
therapeutic natural amino acid polypeptides.

[131] The term “intercalating agent,” also referred to as “intercalating group,” as used
herein, refers to a chemical that can insert into the intramolecular space of a molecule or the
intermolecular space between molecules. By way of example only an intercalating agent or
group may be a molecule which inserts into the stacked bases of the DNA double helix.

[132] The term “isolated,” as used herein, refers to separating and removing a component of
interest from components not of interest. Isolated substances can be in either a dry or semi-
dry state, or in solution, including but not limited to an aqueous solution. The isolated
component can be in a homogeneous state or the isolated component can be a part of a
pharmaceutical composition that comprises additional pharmaceutically acceptable carriers
and/or excipients. Purity and homogeneity may be determined using analytical chemistry
techniques including, but not limited to, polyacrylamide gel electrophoresis or high
performance liquid chromatography. In addition, when a component of interest is isolated and

is the predominant species present in a preparation, the component is described herein as
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substantially purified. The term “purified,” as used herein, may refer to a component of
interest which is at least 85% pure, at least 90% pure, at least 95% pure, at least 99% or
greater pure. By way of example only, nucleic acids or proteins are “isolated” when such
nucleic acids or proteins are free of at least some of the cellular components with which it is
associated in the natural state, or that the nucleic acid or protein has been concentrated to a
level greater than the concentration of its in vivo or in vitro production. Also, by way of
example, a gene is isolated when separated from open reading frames which flank the gene
and encode a protein other than the gene of interest.

[133] The term “label,” as used herein, refers to a substance which is incorporated into a
compound and is readily detected, whereby its physical distribution may be detected and/or
monilored,

[134] The term “linkage,” as used herein to refer to bonds or chemical moiety formed from
a chemical reaction between the functional group of a linker and another molecule. Such
bonds may include, but are not limited to, covalent linkages and non-covalent bonds, while
such chemical moieties may include, but are not limited to, esters, carbonates, imines
phosphate esters, hydrazones, acetals, orthoesters, peptide linkages, and oligonucleotide
linkages. Hydrolytically stable linkages means that the linkages are substantially stable in
water and do not react with water at useful pH values, including but not limited to, under
physiological conditions for an extended period of time, perhaps even indefinitely.
Hydrolytically unstable or degradable linkages means that the linkages are degradable in
water or in aqueous solutions, including for example, blood. Enzymatically unstable or
degradable linkages means that the linkage can be degraded by one or more enzymes. By way
of example only, PEG and related polymers may include degradable linkages in the polymer
backbone or in the linker group between the polymer backbone and one or more of the
terminal functional groups of the polymer molecule. Such degradable linkages include, but
are not limited to, ester linkages formed by the reaction of PEG carboxylic acids or activated
PEG carboxylic acids with alcohol groups on a biologically active agent, wherein such ester
groups generally hydrolyze under physiological conditions to release the biologically active
agent. Other hydrolytically degradable linkages include but are not limited to carbonate
linkages; imine linkages resulted from reaction of an amine and an aldehyde; phosphate ester
linkages formed by reacting an alcohol with a phosphate group; hydrazone linkages which
are reaction product of a hydrazide and an aldehyde; acetal linkages that are the reaction

product of an aldehyde and an alcohol; orthoester linkages that are the reaction product of a
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formate and an alcohol; peptide linkages formed by an amine group, including but not limited
to, at an end of a polymer such as PEG, and a carboxyl group of a peptide; and
oligonucleotide linkages formed by a phosphoramidite group, including but not limited to, at
the end of a polymer, and a 5' hydroxyl group of an oligenucleotide.

[135] The terms “medium” or “media,” as used herein, refer to any culture medium used to
grow and harvest cells and/or products cxpressed and/or secreted by such cells. Such
“medium” or “media” include, but are not limited to, solution, solid, semi-solid, or rigid
supports that may support or contain any host cell, including, by way of example, bacterial
host cells, yeast host cells, insect host cells, plant host cells, eukaryotic host cells, mammalian
host cells, CHO cells, prokaryotic host cells, E. coli, or Pseudomonas host cells, and cell
contents. Such “medium” or “media” includes, but is not limited to, medium or media in
which the host cell has been grown into which a polypeptide has been secreted, including
medium either before or after a proliferation step. Such “medium” or “media” also includes,
but is not limited to, buffers or reagents that contain host cell lysates, by way of example a
polypeptide produced intracellularly and the host cells are lysed or disrupted to release the
polypeptide.

[136] The term “metabolite,” as used herein, refers to a derivative of a compound, by way
of example natural amino acid polypeptide, a non-natural amino acid polypeptide, a modified
natural amino acid polypeptide, or a modified non-natural amino acid polypeptide, that is
formed when the compound, by way of example natural amino acid polypeptide, non-natural
amino acid polypeptide, modified natural amino acid polypeptide, or modified non-natural
amino acid polypeptide, is metabolized. The term “pharmaceutically active metabolite” or
“active metabolite™ refers to a biologically active derivative of a compound, by way of
example natural amino acid polypeptide, a non-natural amino acid polypeptide, a modified
natural amino acid polypeptide, or a modified non-natural amino acid polypeptide, that is
formed when such a compound, by way of example a natural amino acid polypeptide, non-
natural amino acid polypeptide, modified natural amino acid polypeptide, or modified non-
natural amino acid polypeptide, is metabolized.

[137] The term “metabolized,” as used herein, refers to the sum of the processes by which a
particular substance is changed by an organism. Such processes include, but are not limited
to, hydrolysis reactions and reactions catalyzed by enzymes. Further information on
metabolism may be obtained from The Pharmacological Basis of Therapeutics, 9th Edition,

McGraw-Hill (1996). By way of example only, metabolites of natural amine acid
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polypeptides, non-natural amino acid polypeptides, modified natural amino acid
polypeptides, or modified non-natural amino acid polypeptides may be identified either by
adminisiration of the natural amino acid polypeptides, non-natural amino acid polypeptides,
modified natural amino acid polypeptides, or modified non-natural amino acid polypeptides
to a host and analysis of tissue samples from the host, or by incubation of natural amino acid
polypeptides, non-natural amino acid polypeptides, modified natural amino acid
polypeptides, or modified non-natural amino acid polypeptides with hepatic cells in vitro and
analysis of the resulting compounds.

[138] The term “metal chelator,” as used herein, refers to a molecule which forms a metal
complex with metal ions. By way of example, such molecules may form two or more
coordination bonds with a central metal ion and may form ring structures.

[£39] The term “metal-containing moiety,” as used herein, refers to a group which contains
a metal ion, atom or particle. Such moieties include, but are not limited to, cisplatin, chelated
metals ions (such as nickel, iron, and platinum), and metal nanoparticles (such as nickel, iron,
and platinum).

[140] The term “moiety incorporating a heavy atom,” as used herein, refers to a group
which incorporates an ion of atom which is usually heavier than carbon. Such ions or atoms
include, but are not limited to, silicon, tungsten, gold, lead, and uranium.

[141] The term “moditied,” as used herein refers to the presence of a change to a natural
amino acid, a non-natural amino acid, a natural amino acid polypeptide or a non-natural
amino acid polypeptide. Such changes, or modifications, may be obtained by post synthesis
modifications of natural amino acids, non-natural amino acids, natural amino acid
polypeptides or non-natural amino acid polypeptides, or by co-translational, or by post-
translational modification of natural amino acids, non-natural amino acids, natural amino acid
polypeptides or non-natural amino acid polypeptides, The form “modified or unmoditied”
means that the natural amino acid, non-natural amino acid, natural amino acid polypeptide or
non-natural amino acid polypeptide being discussed are optionally modified, that is, he
natural amino acid, non-natural amino acid, natural amino acid polypeptide or non-natural
amino acid polypeptide under discussion can be modified or unmodified.

[142] As used herein, the term “modulated serum half-life” refers to positive or negative
changes in the circulating half-life of a modified biclogically active molecule relative to its
non-modified form. By way of example, the modified biologically active molecules include,

but are not limited to, natural amino acid, non-natural amino acid, natural amino acid
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polypeptide or non-natural amino acid polypeptide. By way of example, serum half-life is
measured by taking blood samples at various time points after administration of the
biologically active molecule or modified biologically aclive molecule, and determining the
concentration of that molecule in each sample. Correlation of the serum concentration with
time allows calculation of the serum half-life. By way of example, modulated serum half-life
may be an increased in serum half-life, which may enable an improved dosing regimens or
avoid toxic effects. Such increases in serum may be at least about two fold, at least about
three-fold, at least about five-fold, or at least about ten-fold. A non-limiting cxamplc of a
method to evaluate increascs in serum half-life is given in cxample 33. This method may be
used for evaluating the serum half-life of any polypeptide.

[143] The term “modulated therapeutic half-life,” as used herein, refers fo positive or
negative change in the half-life of the therapeutically effective amount of a modified
biologically active molecule, relative to its non-modified form. By way of example, the
modified biologically active molecules include, but are not limited to, natural amino acid,
non-natural amino acid, natural amino acid polypeptide or non-natural amino acid
polypeptide. By way of example, therapeutic half-life is measured by measuring
pharmacokinetic and/or pharmacodynamic properties of the molecule at various time points
after administration. Increased therapeutic half-life may enable a particular beneficial dosing
regimen, a particular beneficial total dose, or avoids an undesired effect. By way of example,
the increased therapeutic half-life may result from increased potency, increased or decreased
binding of the modified molecule to its target, an increase or decrease in another parameter or
mechanism of action of the non-medified molecule, or an increased or decreased breakdown
of the molecules by enzymes such as, by way of example only, proteases, A non-limiting
example of a method to evaluate increases in therapeutic half-life is given in example 33,
This method may be used for evaluating the therapeutic half-life of any polypeptide.

[144] The term “nanoparticle,” as used herein, refers to a particle which has a particle size
between about 500 nm to about 1 nm.

kl

{145] The term “near-stoichiometric,” as used hercin, refers to the ratio of the moles of
compounds participating in a chemical reaction being about 0.75 to about 1.5.

[146] As used herein, the term “non-eukaryote” refers to non-cukaryotic organisms. By way
of example, a non-eukaryotic organism may belong to the Eubacteria, (which includes but is
not limited to, Escherichia coli, Thermus thermophilus, or Bacillus stearothermophilus,

Pseudomonas f{luorescens, Pseudomonas aeruginosa, Pseudomonas putida), phylogenetic
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domain, or the Archaea, which includes, but is not limited to, Methanococcus jannaschii,
Methanobacterium thermoautotrophicum, Archaecoglobus fulgidus, Pyrococcus f[uriosus,
Pyrococcus horikoshii, Aeuropyrum pernix, or Halobacterium such as Haloferax volcanii and
Halobacterium species NRC-1, or phylogenetic domain.

[147] A “non-natural amino acid” refers to an amino acid that is not one of the 20 common
amino acids or pyrolysine or selenocysteine. Other terms that may be used synonymously
with the term “non-natural amino acid” is “non-naturally encoded amino acid,” “unnatural
amino acid,” “non-naturally-occurring amino acid,” and variously hyphenated and non-
hyphenated versions thereof. The term “non-natural amino acid” includes, but is not limited
to, amino acids which occur naturally by modification of a naturally encoded amino acid
(including bul not limited to, the 20 common amino acids or pyrrolysine and selenocysteine)
but are not themselves incorporated into a growing polypeptide chain by the translation
complex. Examples of naturally-occurring amino acids that are not naturally-encoded
include, but are not limited to, N-acetylglucosaminyl-L-serine, N-acetylglucosaminyl-L-
threonine, and O-phosphotyrosine. Additionally, the term “non-natural amino acid” includes,
but is not limited to, amino acids which do not occur naturally and may be obtained
synthctically or may be obtained by modification of non-natural amino acids.

[148] The term “nucleic acid,” as used herein, refers to deoxyribonucleotides,
deoxyribonucleosides, ribonucleosides or ribonucleotides and polymers thereof in either
single- or double-stranded form. By way of example only, such nucleic acids and nucleic acid
polymers include, but are not limited to, (i) analogues of natural nucleotides which have
similar binding properties as a reference nucleic acid and are metabolized in a manner similar
to naturélly occurring nucleotides; (ii) oligonucleotide analogs including, but are not limited
to, PNA (peptidonucleic acid), analogs of DNA wused in antisense technology
(phosphorothioates, phosphoroamidates, and the like); (iii) conservatively modified variants
thereof (including but not limited to, degenerate codon substitutions) and complementary
sequences and sequence explicitly indicated. By way of example, degenerate codon
substitutions may be achieved by generating sequences in which the third position of one or
more selected (or all) codons is substituted with mixed-base and/or deoxyinosine residues
{Batzer et al., Nucleic Acid Res. 19:5081 (1991); Ohtsuka et al., J. Biol. Chem. 260:2605-
2608 (1985); and Rossolini et al., Mol. Cell. Probes 8:91-98 (1994)).

[149] The term “oxidizing agent,” as used herein, refers to a compound or material which is

capable of removing an electron from a compound being oxidized. By way of example
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oxidizing agents include, but are not limited to, oxidized glutathione, cystine, cystamine,
oxidized dithiothreitol, oxidized eryvthreitol, and oxygen. A wide variety of oxidizing agents
are suitable for use in the methods and compositions described herein.,

[150] The term “pharmaceutically acceptable”, as used herein, refers to a material, including
but not limited, to a salt, carrier or diluent, which does not abrogate the biological activity or
properties of the compound, and is relatively nontoxic, i.e., the material may be administered
to an individual without causing undesirable biological effects or interacting in a deleterious
manncr with any of the components of the composition in which it is contained.

[151] The term “photoaffinity label,” as used herein, refers to a label with a group, which,
upon exposure to light, forms a linkage with a molecule for which the label has an affinity.
By way of example only, such a linkage may be covalent or non-covalent,

[152] The term “photocaged moiety,” as used herein, refers to a group which, upon
illumination at certain wavelengths, covalently or non-covalently binds other ions or
molecules. .

[153] The term “photocleavable group,” as used herein, refers to a group which breaks upon
exposure to light.

[154] The term “photocrosslinker,” as used herein, refers to a compound comprising two or
more functional groups which, upon exposure to light, are reactive and form a covalent or
non-covalent linkage with two or more monomeric or polymeric molecules.

[155] The term “photoisomerizable moiety,” as used herein, refers to a group wherein upon
illumination with light changes from one isomeric form to another.

[156] The term “polyalkylene glycol,” as used herein, refers to linear or branched polymeric
polyether polyols. Such polyalkylene glycols, including, but are not limited to, polyethylene
glycol, polypropylene glycol, polybutylene glycol, and derivatives thereof. Other exemplary
embodiments are listed, for example, in commercial supplier catalogs, such as Shearwater
Corporation's catalog “Polyethylene Glycol and Derivatives for Biomedical Applications™
(2001). By way of example only, such polymeric polyether polyols have average molecular
weights between about 0.05 kDa to about 100 kDa. By way of example, such polymeric
polyether polyols include, but are not limited to, between about 50 Da and about 100,000 Da
or more. The molecular weight of the polymer may be between about 50 Da and about
100,000 Da, including but not limited to, about 100,000 Da, about 95,000 Da, about 90,000
Da, about 85,000 Da, about 80,000 Da, about 75,000 Da, about 70,000 Da, about 63,000 Da,
about 60,000 Da, about 55,000 Da, about 50,000 Da, about 45,000 Da, about 40,000 Da,
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about 35,000 Da, about 30,000 Da, about 25,000 Da, about 20,000 Da, about 15,000 Da,
about 10,000 Da, about 9,000 Da, about 8,000 Da, about 7,000 Da, about 6,000 Da, about
5,000 Da, about 4,000 Da, about 3,000 Da, about 2,000 Da, about 1,000 Da, about 200 Da,
about 800 Da, about 700 Da, about 600 Da, about 500 Da, 400 Da, about 300 Da, about 200
Da, about 100 Da, and about 50 Da. In some embodiments molecular weight of the polymer
is between about 50 Da and about 50,000 Da. In some embodiments, the molecular weight of
the polymer is between about 50 Da and about 40,000 Da, In some embodiments, the
molecular weight of the polymer is between about 50 Da and about 1,000 Da. In some
embodiments, the molecular weight of the polymer is between about 100 Da and about 500
Da. In some embodiments, the molecular weight of the polymer is between about 1,000 Da
and about 40,000 Da. In some embodiments, the molecular weight of the polymer is between
about 2,000 to about 50,000 Da. In some embodiments, the molecular weight of the polymer
is between about 5,000 Da and about 40,000 Da, In some embodiments, the molecular weight
of the polymer is between about 10,000 Da and about 40,000 Da. In some embodiments, the
poly(ethylene glycol) molecule is a branched polymer. The molecular weight of the branched
chain PEG may be between about 50 Da and about 100,000 Da, including but not limited to,
about 100,000 Da, about 95,000 Da, about 90,000 Da, about 85,000 Da, about 80,000 Da,
about 75,000 Da, about 70,000 Da, about 65,000 Da, about 60,000 Da, about 55,000 Da,
about 50,000 Da, about 45,000 Da, about 40,000 Da, about 35,000 Da, about 30,000 Da,
about 25,000 Da, about 20,000 Da, about 15,000 Da, about 10,000 Da, about 9,000 Da, about
8,000 Da, about 7,000 Da, about 6,000 Da, about 5,000 Da, about 4,000 Da, about 3,000 Da,
about 2,000 Da, about 1,000 Da, about 900 Da, about 800 Da, abouwt 700 Da, about 600 Da,
about 300 Da, about 400 Da, about 300 Da, about 250 Da, about 200 Da, about 150 Da, about
100 Da, about 75 Da, and about 50 Da. In some embodiments, the molecular weight of the
branched chain PEG is between about 50 Da and about 50,000 Da. In some embodiments, the
molecular weight of the branched chain PEG is between about 100 Da and about 1,000 Da. In
some embodiments, the molecular weight of the branched chain PEG is between about 5,000
Da and about 40,000 Da. In some embodiments, the molecular weight of the branched chain
PEG is between about 5,000 Da and about 20,000 Da. In other embodiments, the molecular
weight of the branched chain PEG is between about 2,000 to about 50,000 Da.

[157] The term “polymer,” as used herein, refers to a molecule composed of repeated
subunits. Such molecules include, but are not limited to, polypeptides, polynucleotides, or

polysaccharides or polyalkylene giycols.
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[158] The terms “polypeptide,” “peptide” and “protein” are used interchangeably herein to
refer to a polymer of amino acid residues. That is, a description directed to a polypeptide
applies equally to a description of a peptide and a description of a protein, and vice versa.
The terms apply to naturally occurring amino acid polymers as well as amino acid polymers
in which one or more amino acid residues is a non-natural amino acid. Additionally, such

3% 4

“polypeptides,” “peptides” and “proteins™ include amino acid chains of any length, including
full length proteins, wherein the amino acid residues are linked by covalent peptide bonds.
[159] As used herein, "partly non-peptidic” refers to a molecule wherein a portion of the
molecule is a chemical compound or substituent that has biological activity and that docs not
comprisecs a sequence of amino acids.

[160] As used herein, "non-peptidic" refers to a molecule has biological activity and that
does not comprise a sequence of amino acids.

[161] The term “post-translationally modified” refers to any modification of a natural or
non-natural amino acid which occurs after such an amino acid has been translationally
incorporated into a polypeptide chain. Such modifications include, but are not limited to, co-
translational in vivo modiﬁéations, co-translational in vitro modifications (such as in a cell-
free translation system), post-translational in vivo modifications, and post-translational in
vitro modifications,

[162] The terms “prodrug” or “pharmaceutically acceptable prodrug,” as used herein, refers
to an agent that is converted into the parent drug in vivo or in vitro, wherein which does not
abrogate the biological activity or properties of the drug, and is relatively nontoxic, i.e., the
material may be administered to an individual without causing undesirable biological effects
or interacting in a deleterious manner with any of the components of the composition in
which it is contained. Prodrugs are generally drug precursors that, following administration to
a subject and subsequent absorpiion, are converted to an active, or a more active species via
some process, such as conversion by a metabolic pathway. Some prodrugs have a chemical
group present on the prodrug that renders it less active and/or confers solubility or some other
property to the drug. Once the chemical group has been cleaved and/or modified from the
prodrug the active drug is generated. Prodrugs are converted into active drug within the body
through enzymatic or non-enzymatic reactions. Prodrugs may provide improved
physiochemical properties such as better solubility, enhanced delivery characteristics, such as
specifically targeting a particular cell, tissue, organ or ligand, and improved therapeutic value

of the drug. The benefits of such prodrugs include, but are not limited to, (i) ease of
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administration compared with the parent drug; (ii) the prodrug may be bioavailable by oral
administiration whereas the parent is not; and (iii) the prodrug may also have improved
solubility in pharmaceutical compositions compared with the parent drug. A pro-drug
includes a pharmacologically inactive, or reduced-activity, derivative of an active drug.
Prodrugs may be designed to modulate the amount of a drug or biologically active molecule
that reaches a desired site of action through the manipulation of the properties of a drug, such
as physiochemical, biopharmaceutical, or pharmacokinetic properties. An example, without
limitation, of a prodrug would be a non-natural amino acid polypeptide which is administered
as an ester (the “prodrug™) to facilitate transmittal across a cell membrane where water
solubility is detrimental to mobility but which then is metabolically hydrolyzed to the
carboxylic acid, the active entity, once inside the cell where water solubility is beneficial.
Prodrugs may be designed as reversible drug derivatives, for use as modifiers to enhance
drug transport to site-specific tissues.

[163] The term “prophylactically effective amount,” as used herein, refers that amount of a
composition containing at least one non-natural amino acid polypeptide or at least one
modified non-natural amino acid polypeptide prophylactically applied to a patient which will
rclicve to some cxtent onc or more of the symptoms of a disease, condition or disorder being
treated. In such prophylactic ‘applications, such amounts may depend on the patient's state of
health, weight, and the like. Tt is considered well within the skill of the art for one to
determine such prophylactically effective amounts by routine experimentation, including, but
not limited to, a dose escalation clinical trial.

[164] The term “protected,” as used herein, refers to the presence of a “protecting group” or
moiety that prevents reaction of the chemically reactive functional group under certain
reaction conditions, The protecting group will vary depending on the type of chemically
reactive group being protected. By way of example only, (i) if the chemically reactive group
is an amine or a hydrazide, the protecting group may be selected from tert-butyloxycarbonyl
(t-Boc) and 9-fluorenylmethoxycarbonyl (Fmoc); (ii) if the chemically reactive group is a
thiol, the protecting group may be orthopyridyldisultide; and (iii} if the chemically reactive
group is a carboxylic acid, such as butanoic or propionic acid, or a hydroxyl group, the
protecting group may be benzyl or an alkyl group such as methyl, ethyl, or tert-butyl.

[165] By way of example only, blocking/protecting groups may be selected from:
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[166] Additionally, protecting groups include, but are not limited to, including photolabile
groups such as Nvoc and MeNvoc and other protecting groups known in the art. Other
protecting groups are described in Greene and Wuts, Protective Groups in Organic Synthesis,
3rd Ed., John Wiley & Sons, New York, NY, 1999, which is incorporated herein by reference
in its entirety.

[167] The term “radioactive moiety,” as used herein, refers to a group whose nuclei
spontaneously give off nuclear radiation, such as alpha, beta, or gamma particles; wherein,
alpha particles are helium nuclei, beta particles are electrons, and gamma particles are high
energy photons.

[168] The term ‘“reactive compound,” as used herein, refers to a compound which under
appropriate conditions is reactive toward another atom, molecule or compound.

[169] The term “recombinant host cell,” also referred to as “host cell,” refers to a cell which
includes an exogenous polynucleotide, wherein the methods used to insert the exogenous
polynucleotide into a cell include, but are not limited to, direct uptake, transduction, f~mating,
or other methods known in the art to create recombinant host cells. By way of example only,
such exogenous polynucleotide may be a nonintegrated vector, including but not limited to a
plasmid, or may be integrated into the host genome.

[170] The term “redox-active agent,” as used herein, refers to a molecule which oxidizes or
reduces another molecule, whereby the redox active agent becomes reduced or oxidized.

Examples of redox active agent include, but are not limited to, ferrocene, quinones, Ru*!

2+/3+ 243+

complexes, Co complexes, and Os complexes.
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[171] The term “reducing agent,” as used herein, refers to a compound or material which is
capable of adding an electron to a compound being reduced. By way of example reducing
agenils include, but are not limiled to, dithiothreitol (DTT), 2-mercaptoethanol,
dithioerythritol, cysteine, cysteamine (2-aminoethanethiol), and reduced glutathione. Such
reducing agents may be used, by way of example only, to maintain sulthydryl groups in the
reduced state and to reduce intra- or intermolecular disulfide bonds.

[172] *“Refolding,” as used herein describes any process, rcaction or mcthod which
transforms an improperly folded or unfolded state to a native or properly folded
conformation. By way of example only, refolding transforms disulfide bond containing
polypeptides from an improperly folded or unfolded state to a native or properly folded
conformation with respect to disulfide bonds. Such disulfide bond containing polypeptides
may be natural amino acid polypeptides or non-natural amino acid polypeptides.

[173] The term “resin,” as used herein, refers {0 high molecular weight, insoluble polymer
beads. By way of example only, such beads may be used as supports for solid phase peptide
synthesig, or sites for attachment of molecules prior to purification.

[174] The term “saccharide,” as used herein, refers to a series of carbohydrates including
but not limited to sugars, monosaccharides, oligosaccharides, and polysaccharides.

[175] The term “safety” or “safety profile,” as used herein, refers to side effects that might
be related to administration of a drug relative to the number of times the drug has bheen
administered. By way of example, a drug which has been administered many times and
produced only mild or no side effects is said to have an excellent safety profile. A non-
limiting example of a method to evaluate the safety profile is given in example 26. This
method may be used for evaluating the safety profile of any polypeptide.

[176] The phrase “selectively hybridizes to” or “specifically hybridizes to,” as used herein,
refers to the binding, duplexing, or hybridizing of a molecule to a particular nucleotide
sequence under stringent hybridization conditions when that sequence is present in a complex
mixture including but not limited to, total cellular or library DNA or RNA.

[177] The term “spin label,” as used herein, refers to molecules which contain an atom or a
group of atoms exhibiting an unpaired electron spin (i.e. a stable paramagnetic group) that
can be detected by electron spin resonance spectroscopy and can be attached to another
molecule. Such spin-label molecules include, but are not limited to, nitryl radicals and

nitroxides, and may be single spin-labels or double spin-labels.
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[178] The term *“stoichiometric,” as used herein, refers to the ratio of the moles of
compounds participating in a chemical reaction being about 0.9 to about 1.1.

[179] The term “stoichiometric-like,” as used herein, refers to a chemical reaction which
becomes stoichiometric or near-stoichiometric upon changes in reaction conditions or in the
presence of additives. Such changes in reaction conditions include, but are not limited to, an
increase in temperature or change in pH. Such additives include, but are not limited to,
accelerants.

[180] The phrase “stringent hybridization conditions™ refers to hybridization of sequences
of DNA, RNA, PINA or other nucleic acid mimics, or combinations thereof, under conditions
of low ionic strength and high temperaturc. By way of example, under stringent conditions a
probe will hybridize to its target subsequence in a complex mixture of nucleic acid (including
but not limited to, total cellular or library DNA or RNA) but does not hybridize to other
sequences in the complex mixture. Stringent conditions are sequence-dependent and will be
different in different circumstances. By way of example, longer sequences hybridize
specifically at higher temperatures. Stringent hybridization conditions include, but are not
limited to, (i) about 3-10 °C lower than the thermal melting point (Tm) for the specific
sequence at a defined ionic strength and pH; (ii) the salt concentration is about 0.01 M to
about 1.0 M at about pH 7.0 to about pH 8.3 and the temperature is at least about 30 °C for
short probes (including but not limited to, about 10 to about 50 nucleotides) and at least about
60 °C for long probes (including but not limited to, greater than 50 nucleotides); (iii) the
addition of destabilizing agents including, but not limited to, formamide, (iv) 50%
formamide, 5X SSC, and 1% SDS, incubating at 42 °C, or 5X SSC, about 1% SDS,
incubating at 65 °C, with wash in 0.2X SSC, and about 0.1% SDS at 65 °C for between about
5 minutes to about 120 minutes, By way of example only, detection of selective or specific
hybridization, includes, but is not limited to, a positive signal at least two times background,
An extensive guide to the hybridization of nucleic acids is found in Tijssen, Laboratory
Techniques in Biochemistry and Molecular Biology--Hybridization with Nucleic Probes,
“Overview of principles of hybridization and the strategy of nucleic acid assays™ (1993).
[181] The term “subject” as used herein, refers to an animal which is the object of
treatment, observation or experiment. By way of example only, a subject may be, but is not
limited to, a mammal including, but not limited to, a human.

[182] ‘L'he term “substantially purified,” as used herein, refers to a component of interest

that may be substantially or essentially free of other components which normally accompany
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or interact with the component of interest prior to purification. By way of example only, a
component of interest may be “substantially purified” when the preparation of the component
of interest contains less than about 30%, less than about 25%, less than about 20%, less than
about 15%, less than about 10%, less than about 5%, less than about 4%, less than about 3%,
less than about 2%, or less than about 1% (by dry weight) of contaminating components.
Thus, a “substantially purified” component of interest may have a purity level of about 70%,
about 75%, about 80%, about 85%, about 90%, about 95%, about 96%, about 97%, about
98%, about 99% or greater. By way of example only, a natural amino acid polypeptide or a
non-natural amino acid polypeptide may be purificd from a nativc ccll, or host ccll in the casc
of recombinantly produced natural amino acid polypeptides or non-natural amino acid
polypeptides. By way of example a preparation of a natural amino acid polypeptide or a non-
natural amino acid polypeptide may be “substantially purified” when the preparation contains
less than about 30%, less than about 25%, less than about 20%, less than about 15%, less than
about 10%, less than about 5%, less than about 4%, less than about 3%, less than about 2%,
or less than about 1% (by dry weight) of contaminating material. By way of example when a
natural amino acid polypeptide or a non-natural amino acid polypeptide is recombinantly
produced by host cells, the natural amino acid polypeptide or non-natural amino acid
polypeptide may be present at about 30%, about 25%, about 20%, about 15%, about 10%,
about 5%, about 4%, about 3%, about 2%, or about 1% or less of the dry weight of the cells.
By way of example when a natural amino acid polypeptide or a non-natural amino acid
polypeptide is recombinantly produced by host cells, the natural amino acid polypeptide or
non-natural amino acid polypeptide may be present in the culture medium at about 5g/L,
about 4g/L., about 3g/l, about 2g/L., about 1g/L., about 750mg/L, about 5300mg/I., about
250mg/1., about 100mg/T., about 50mg/1., about 10mg/L, or about 1mg/L or less of the dry
weight of the cells. By way of example, “substantially purified” natural amino acid
polypeptides or non-natural amino acid polypeptides may have a purity level of about 30%,
about 35%, about 40%, about 45%, about 50%, about 55%, about 60%, about 65%, about
70%, about 75%, about 80%, about 85%, about 90%, about 95%, about 99% or greater as
determined by appropriate methods, including, but not limited to, SDS/PAGE analysis, RP-
HPLC, SEC, and capillary electrophoresis.

[183] The term “substituents™ also referred to as “non-interfering substituents” “refers to
groups which may be used to replace another group on a molecule. Such groups include, but

are not limited to, halo, C-Cyy alkyl, Cy-Cyp alkenyl, C»-Cjy alkynyl, C;-Cjq alkoxy, Cs-Cip
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aralkyl, C3-Cia cycloalkyl, Cs-Cia cycloalkenyl, phenyl, substituted phenyl, toluolyl, xylenyl,
biphenyl, C,-Cz alkoxyalkyl, Cs-Cy alkoxyaryl, Cs-Ciy aryloxyalkyl, C;-C; oxyaryl, C;-Cs
alkylsulfinyl, C;-Cp alkylsulfonyl, -(Cl;)m~O-(C)-Cyq alkyl) wherein m is from 1 to 8, aryl,
substituted aryl, substituted alkoxy, fluoroalkyl, heterocyelic radical, substituted heterocyclic
radical, nitroalkyl, -NO,, -CN, -NRC(O)-(Ci-Cip alkyl), -C(O)-(Ci-Cyy alkyl), Cp-Cyp
alkthioalkyl, -C(O)O-(C-Cy; alkyl), -OH, -8O,, =S, -COOH, -NR;, carbonyl, -C{(0)-(C;-Ciq
alkyl)-ClF;, -C(O)-CF;, -C(O)NR;, -(Ci-Cyp aryl)-S-(Cs-Cio aryl), -C(O)-(Ce-Cyp arvl), -
(CH2)m-O-(CH,)-0-(C1-Cip alkyl) wherein each m is from 1 to 8, -C(O)NR,, -C(S)NR,, -
SO,;NR3, -NRC(OINR;, -NRC(S)NR,, salts thereof, and the like. Each R group in the
preceding list includes, but is not limited to, H, alkyl or substituted alkyl, aryl or substituted
aryl, or alkaryl. Where substituent groups are specified by their conventional chemical
formulas, written from left to right, they equally encompass the chemically identical
substituents that would result from writing the structure from right to left; for example, -
CH,0- is equivalent to ~-OCH;-.

[184] By way of example only, substituents for alkyl and heteroalkyl radicals (including
those groups referred to as alkylene, alkenyl, heteroalkylene, heteroalkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl) includes, but is not
limited to: -OR, =0, =NR, =N-OR, -NR;, -SR, -halogen, -SiRs, -OC(O)R, -C(O)R, -CO,R, -
CONR;, -OC(O)NR;, -NRC(O)R, -NRC(O)NR,, -NR(O:R, -NR-C(NR,)=NR, -S(O)R, -
S(ORR, ~S(0)NR,, -NRSO;R, -CN and —~NO,. Each R group in the preceding list includes,
but is not Himited to, hydrogen, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, including but not limited to, aryl substituted with 1-3 halogens, substituted
or unsubstituted alkyl, alkoxy or thioalkoxy groups, or aralkyl groups. When two R groups
are attached to the same nitrogen atom, they can be combined with the nitrogen atom to form
a 3-, 6-, or 7-membered ring. For example, -NR; is meant to include, but not be limited to, 1-
pyrrolidinyl and 4-morpholinyl.

[185] By way of example, substituents for aryl and heteroaryl groups include, but are not
limited to, -OR, =0, =NR, =N-OR, -NR;, -8R, -halogen, -SiR3, -OC(O)R, -C(O)R, -CO;R, -
CONR,, -OC(O)NR,, -NRC(O)R, -NRC(O)NR;, -NR(O)»R, -NR-C(NR,)=NR, -S{O)R, -
S(ORR, -S(O1NR;, -NRSO:R, -CN, —NO,, -R, -Nj, -CH(Ph),, fluoro(C;-Cyalkoxy, and
fluoro(C-Csalkyl, in a number ranging from zero to the total number of open valences on
the aromatic ring system; and where each R group in the preceding list includes, but is not

limited to, hydrogen, alkyl, heteroalkyl, aryl and heteroaryl.
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[186] 'The term “therapeutically effective amount,” as used herein, refers to the amount of a
composition containing at least one non-natural amino acid polypeptide and/or at least onc
modified non-natural amino acid polypeptide administered to a patient already suffering from
a disease, condition or disorder, sufficient to cure or at least partially arrest, or relieve to
some extent one or more of the symptoms of the discase, disorder or condition being treated.
The effectiveness of such compositions depend conditions including, but not limited to, the
severity and course of the disease, disorder or condition, previous therapy, the patient's health
status and rcsponse to the drugs, and the judgment of the treating physician. By way of
example only, therapeutically effective amounts may be determined by routine
experimentation, including but not limited to a dose escalation clinical trial.

[187] The term “thicalkoxy,” as used herein, refers to sulfur containing alkyl groups linked
to molecules via an oxygen atom.

[188] The term ‘“thermal melting point” or Tm is the temperature (under defined ionic
strength, pH, and nucleic concentration) at which 50% of probes complementary to a target
hybridize to the target sequence at equilibrium.

[189] The terms “treat,” “treating” or “treatment”, as used herein, include alleviating,
abating or ameliorating a disease or condition symptoms, preventing additional symptoms,
ameliorating or preventing the underlying metabolic causes of symptoms, inhibiting the
disease or condition, e.g., arresting the development of the disease or condition, relieving the
disease or condition, causing regression of the disease or condition, relieving a condition
caused by the disease or condition, or stopping the symptoms of the disease or condition, The
terms “treat,” “treating” or “treatment”, include, but are not limited to, prophylactic and/or
therapeutic treatments.

[190] As used herein, the term “water soluble polymer” refers to any polymer that is soluble
in aqueous solvents. Such water soluble polymers include, but arc not limited to,
polyethylene glycol, polyethylene glycol propionaldehyde, mono C;-Cjq alkoxy or aryloxy
derivatives thereof (described in U.S. Patent No. 5,252,714 which is incorporated by
reference herein), monomethoxy-polyethylene glycol, polyvinyl pyrrolidone, polyvinyl
alcohol, polyamino acids, divinylether maleic anhydride, N-(2-Hydroxypropyl)-
methacrylamide, dextran, dextran derivatives including dextran sulfate, polypropylene glycol,
polypropylene oxide/ethylene oxide copolymer, polyoxyethylated polyol, heparin, heparin
fragments, polysaccharides, oligosaccharides, glycans, cellulose and cellulose derivatives,

including but not limited to methylcellulose and carboxymethyl cellulose, serum albumin,
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starch and starch derivatives, polypeptides, polyalkylene glycol and derivatives thereof,
copolymers of polyalkylene glycols and derivatives thereof, polyvinyl ethyl ethers, and
alpha-beta-poly[(2-hydroxyethyl)-DL-aspartamide, and the like, or mixtures thereof, By way
of example only, coupling of such water soluble polymers to natural amino acid polypeptides
or non-natural polypeptides may result in changes including, but not limited to, increased
water solubility, increased or modulated serum half-life, increased or modulated therapeutic
half-life relative to the unmodified form, increased bioavailability, modulated biological
activity, extended circulation time, modulated immunogenicity, modulated physical
association characteristics including, but not limited to, aggrcgation and multimer formation,
altcred roceptor binding, altered binding to one or more binding partners, and altered receptor
dimerization or multimerization. In addition, such water soluble polymers may or may not
have their own biological activity.

[191] Unless otherwise indicated, conventional methods of mass spectroscopy, NMR,
HPLC, protein chemistry, biochemistry, recombinant DNA techniques and pharmacology,
within the skill of the art are employed.

[192] Compounds, (including, but not limited to non-natural amino acids, non-natural
amino acid polypeptides, modified non-natural amine acid polypeptides, and reagents for
producing the aforementioned compounds) presented herein include isotopically-labeled
compounds, which are identical to those recited in the various formulas and structures
presented herein, but for the fact that one or more atoms are replaced by an atom having an
atomic mass or mass number different from the atomic mass or mass number usually found in
nature. Examples of isotopes that can be incorporated into the present compounds include
isotopes of hydrogen, carbon, nitrogen, oxygen, fluorine and chlorine, such as ’H, *H, “C,
e, BN, 0, V0, ¥8, B, 3¢, respectively. Certain isotopically-labeled compounds
described herein, for example those into which radioactive isotopes such as *H and '*C are
incorporated, are useful in drug and/or substrate tissue distribution assays. Further,
substitution with isotopes such as deuterium, i.e., 21, can afford certain therapeutic
advantages resulting from greater metabolic stability, for example increased in vivo half-life
or reduced dosage requirements,

[193] Some of the compounds herein (including, but not limited to non-natural amino acids,
non-natural amino acid polypeptides and modified non-natural amino acid polypeptides, and
reagents for producing the aforementioned compounds) have asymmetric carbon atoms and

can therefore exist as enantiomers or diastereomers. Diasteromeric mixtures can be separated
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into their individual diastereomers on the basis of their physical chemical differences by
methods known, for example, by chromatography and/or fractional crystallization.
Enantiomers can be separated by converting the enantiomeric mixture into a diastereomeric
mixture by reaction with an appropriate optically active compound (e.g., alcohel), separating
the diastereomers and converting (e.g., hydrolyzing) the individual diastereomers to the
corresponding pure enantiomers. All such isomers, including diastereomers, enantiomers, and
mixtures thetcof are considered as part of the compositions described herein.

[194] In additional or further embodiments, the compounds described herein (including, but
not limited to non-natural amino acids, non-natural amino acid polypeptides and modificd
non-natural amino acid polypeptides, and reagents for producing the aforementioned
compounds) are used in the form of pro-drugs. In additional or further embodiments, the
compounds described herein ((including, but not limited to non-natural amino acids, non-
natural amino acid polypeptides and modified non-natural amino acid polypeplides, and
reagents for producing the aforementioned compounds) are metabolized upon administration
to an organism in need to produce a metabolite that is then used to produce a desired effect,
including a desired therapeutic effect. In further or additional embodiments are active
metabolites of non-natural amino acids and “modified or unmodified”” non-natural amino acid
polypeptides.

[195] The methods and formulations described herein include the use of N-oxides,
crystalline forms (also known as polymorphs), or pharmaceutically acceptable salts of non-
natural amino acids, non-natural amino acid polypeptides and modified non-natural amino
acid polypeptides. In certain embodiments, non-natural amino acids, non-natural amino acid
pelypeptides and modified non-natural amino acid polypeptides may exist as tautomers. All
tautomers are included within the scope of the non-natural amino acids, non-natural amino
acid polypeptides and modified non-natural amino acid polypeptides presented herein. In
addition, the non-natural amino acids, non-natural amino acid polypeptides and modified
non-natural amino acid polypeptides described herein can exist in unsolvated as well as
solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and the like.
The solvated forms of the non-natural amino acids, non-natural amino acid polypeptides and
modified non-natural amino acid polypeptides presented herein are also considered to be
disclosed herein.

[196] Some of the compounds herein (including, but not limited to non-natural amino acids,

non-natural amino acid polypeptides and modified non-natural amino acid polypeptides and
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reagents for producing the aforementioned compounds) may exist in several tautomeric
forms. All such tautomeric forms are considered as part of the compositions described herein.
Also, for example all enol-keto forms of any compounds (including, but not limited to non-
natural amino acids, non-natural amino acid polypeplides and modified non-natural amino
acid polypeptides and reagents for producing the aforementioned compounds) herein are
considered as part of the compositions described herein.

[197] Some of the compounds herein (including, but not limited to non-natural amino acids,
non-natural amino acid polypeptides and modified non-natural amino acid polypeptides and
rcagents for producing cither of the aforcmentioned compounds) are acidic and may form a
salt with a pharmaceutically acceptable cation. Some of the compounds herein (including, but
not limited to non-natural amino acids, non-natural amino acid polypeptides and modified
non-natural amino acid polypeptides and reagents for producing the aforementioned
compounds) can be basic and accordingly, may form a salt with a pharmaceutically
acceptable anion. All such salts, including di-salts are within the scope of the compositions
described herein and they can be prepared by conventional methods. For example, salts can
be prepared by contacting the acidic and basic entities, in either an aqueous, non-aqueous or
partially aqueous medium. The salts are recovered by using at least one of the following
techniques: filtration, precipitation with a non-solvent followed by filtration, evaporation of
the solvent, or, in the case of aqueous solutions, lyophilization.

[198] Pharmaceutically acceptable salts of the non-natural aminc acid polypeptides
disclosed herein may be formed when an acidic proton present in the parent non-natural
amino acid polypeptides either is replaced by a metal ion, by way of example an alkali metal
ion, an alkaline earth ion, or an aluminum ion; or coordinates with an organic base. In
addition, the salt forms of the disclosed non-natural amino acid polypeptides can be prepared
using salts of the starting materials or intermediates. The non-natural amino acid polypeptides
described herein may be prepared as a pharmaceutically acceptable acid addition salt (which
is a type of a pharmaceutically acceptable salt) by reacting the free base form of non-natural
amino acid polypeptides described herein with a pharmaceutically acceptable inorganic or
organic acid. Alternatively, the non-natural amino acid polypeptides described herein may be
prepared as pharmaceutically acceptable base addition salts (which are a type of a
pharmaceutically acceptable salt) by reacting the free acid form of non-natural amino acid

polypeptides described herein with a pharmaceutically acceptable inorganic or organic base.
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[199] The type of pharmaceutical acceptable salts, include, but are not limited to: (1) acid
addition salts, formed with inorganic acids such as hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with organic acids such as
acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic
acid, lactic acid, malonic acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric
acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic
acid, methanesulfonic acid, ethanesulfonic acid, [,2-ethanedisulfonic acid, 2-
hydroxyethanesulfonic  acid, benzenesullonic acid, 2-naphthalenesulfonic acid, 4-
methylbicyclo-[2.2.2]oct-2-ene-1-carboxylic acid, glucoheptonic acid, 4,4’-methylenebis-(3-
hydroxy-2-ene-1 -carboxylic acid), 3-phenylpropionic acid, trimethylacetic acid, tertiary
butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid,
salicylic acid, stearic acid, muconic acid, and the like; (2) salts formed when an acidic proton
present in the parent compound either is replaced by a metal ion, c.g., an alkali mctal ion, an
alkaline earth ion, or an aluminum ion; or coordinates with an organic base. Acceptable
organic bases include ethanolamine, diethanolamine, triethanolamine, tromethamine, N-
methylglucamine, and the like. Acceptable inorganic bases include aluminum hydroxide,
calcium hydroxide, potassium hydroxide, sodium carbonate, sodium hydroxide, and the like.
[200] The corresponding counterions of the non-natural amino acid polypeptide
pharmaceutical acceptable salts may be analyzed and identified using various methods
including, but not limited to, ion exchange chromatography, ion chromatography, capillary
electrophoresis, inductively coupled plasma, atomic absorption spectroscopy, mass
spectrometry, or any combination thereof. In addition, the therapeutic activity of such non-
natural amino acid polypeptide pharmaceutical acceptable salts may be tested using the
techniques and methods described in examples 87-91.

[201] It should be understood that a reference to a salt includes the solvent addition forms or
crystal forms thereof, particularly solvates or polymorphs. Solvates contain either
stoichiometric or non-stoichiometric amounts of a solvent, and are oflen formed during the
process of crystallization with pharmaceutically acceptable solvents such as water, ethanol,
and the like. Hydrates are formed when the solvent is water, or alcoholates are formed when
the solvent is alcohol, Polymorphs include the different crystal packing arrangements of the
same elemental composition of a compound. Polymorphs usually have different X-ray
diffraction patterns, infrared spectra, melting points, density, hardness, crystal shape, optical

and electrical properties, stability, and solubility. Various factors such as the recrystallization
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solvent, rate of crystallization, and storage temperature may cause a single crystal form to
dominate,

[202] The screening and characterization of non-natural amino acid polypeptide
pharmaceutical acceptable salts polymorphs and/or solvates may be accomplished using a
variety of techniques including, but not limited to, thermal analysis, x-ray diffraction,
spectroscopy, vapor sorption, and microscopy. Thermal analysis methods address thermo
chemical degradation or thermo physical procesSes including, but not limited to, polymorphic
transitions, and such methods are used to analyze the relationships between polymorphic
forms, determine weight loss, to find the glass transition temperature, or for excipient
compatibility studies. Such methods include, but are not limited to, Differential scanning
calorimetry  (DSC), Modulated Differential Scanning  Calorimetry (MDCS),
Thermogravimetric analysis (TGA), and Thermogravi-metric and Infrared analysis (TG/IR).
X-ray diffraction methods include, but are not limited to, single crystal and powdcr
diffractometers and synchrotron sources. The various spectroscopic techniques used include,
but are not limited to, Raman, FTIR, UVIS, and NMR (liquid and solid state). The various
microscopy techniques include, but are not limited to, polarized light microscopy, Scanning
Electron Microscopy (SEM) with Energy Dispersive X-Ray Analysis (EDX), Envirommenital
Scanning Electron Microscopy with EDX (in gas or water vapor atmosphere), IR microscopy,

and Raman microscopy.

INCORPORATION BY REFERENCE
[203] All publications and patent applications mentioned in this specification are herein
incorporated by reference to the same extent as if each individual publication or patent
application was specifically and individually indicated to be incorporated by reference.ate of

crystallization, and storage temperature may cause a single crystal form to dominatc.

BRIEF DESCRIPTION OF THE DRAWINGS
[204] The novel features of the invention are set forth with particularity in the appended
claims. A better understanding of the features and advantages of the present invention will be
obtained by reference to the following detailed description that sets forth illustrative
embodiments, in which the principles of the invention are utilized, and the accompanying
drawings of which:
[205] TFigure 1 presents dexamethasone-hydroxylamine linker conjugation with para-acetyl

phenylalanine (pAF).
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[206] Figure 2 (A) is an SDS-PAGE analysis of the Figure 1 conjugation. The left-most
arrow shows pAF; the middle arrow shows dexamethasone-hydroxylamine; the peak
indicated by the right-most arrow shows the dexamethasone-hydroxylamine linker
conjugation with pAF.

[207] Figure 2 (B) is an SDS-PAGE analysis of the Figure 1 conjugation. The left-most
arrow shows pAF; the middle arrow shows dexamethasone-hydroxylamine; the peak
indicated by the right-most arrow shows the dexamethasone-hydroxylamine linker
conjugation with pAF.

[208] Tigure 2 (C) is an SDS-PAGE analysis of the Figure 1 conjugation. The peak
indicated by the right-most arrow shows the dexamethasone-hydroxylamine linker
conjugation with pAF.

[209] Figure 3 (A) is a mass spcetra analysis of the intact mass of the heavy chain of the
monoclonal antibody plus dexamethasone conjugation reaction (reduced) and the peaks
represent different conjugations including, in the far right peak, dexamethasone-linker
oligomers.

[210] Figure 3 (B) is a mass spectra analysis of the intact mass ol the light chain of the
monoclonal antibody plus dexamethasone conjugation reaction (reduced).

[211] Figure 4 is a schematic of dexamethasone and cleavable linkers with [2-+3] chemistry.
[212] Figure 5 is a schematic showing new analogs and linkers based on Mometasone
furoate,

[213] Figure 6 is a schematic of a non-limiting example of a linker dcsigned for
dexamethasone,

[214] Figure 7 is a schematic of the chemical structures of SAR and Dexamethasone
analogs, including: Dexamethasone (receptor affinity of 100); Budesonide (receptor affinity
855); Mometasone furoate (receptor affinity 2245); and Fluticasone furcate (receptor affinity
2989).

[215] Figure 8 is a schematic of the synthesis detailed in Example 1 (below).

[216] Figure 9 is a schematic of the synthesis detailed in Example 2 (below),

[217] Figure 10 is a schematic of the synthesis detailed in Example 3 (below).

[218] Figure 11 is a schematic of the synthesis detailed in Example 4 (below).

[219] Figure 12 is a schematic of the synthesis detailed in Example 5 (below).

[220] Figure 13 is a schematic of the synthesis detailed in Example 6 (below).
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DETAILED DESCRIPTION OF THE INVENTION
[221] While preferred embodiments of the present invention have been shown and
described herein, it will be obvious to those skilled in the art that such embodiments are
provided by way of example only. Numerous variations, changes, and substitutions will now
occur to those skilled in the art without departing from the invention. It should be understood
that various alternatives to the embodiments of the invention described herein may be
employed in practicing the invention. It is intended that the following claims define the
scope of the invention and that methods and structures within the scope of these claims and

their equivalents be covered thereby.

I Introduction
[222] Recently, an entirely new technology in the protein sciences has been reported,
which promises to overcomc many of the limitations associated with site-specific
modifications of proteins. Specifically, new components have been added to the protein
biosynthetic machinery of the prokaryote Fscherichia coli (E. coli) (e.g., L. Wang, et al.,
(2001), Science 292:498-500) and the eukaryote Sacchromyces cerevisiae (S. cerevisiae)
{e.g., J. Chin et al., Science 301:964-7 (2003)), which has enabled the incorporation of non-

natural amino acids to proteins in vive. A number of new amino acids with novel chemical,
physical or biological properties, including photoaffinity labels and photoisomerizable amino
acids, keto amino acids, and glycosylated amino acids have been incorporated efficiently and
with high fidelity into proteins in £. coli and in yeast in response to the amber codon, TAG,
using this methodology. See, e.g, J. W. Chin et al., (2002), Journal of the American
Chemical Society 124:9026-9027 (incorporated by reference in its entirety); J. W. Chin, & P.
G. Schultz, (2002), ChemBioChem 3(11):1135-1137 (incorporated by reference in its
entirety); J. W. Chin, et al., (2002), PNAS United States of America 99(17):11020-11024
(incorporated by reference in its entirety); and, L. Wang, & P. G. Schultz, (2002), Chem.

Comm., 1-11 (incorporated by reference in its entirety). These studies have demonstrated that

it is possible to selectively and routinely introduce chemical functional groups that are not
found in proteins, that are chemically inert to all of the functional groups found in the 20
common, genetically-encoded amine acids and that may be used to react efficiently and
selectively to form stable covalent linkages.

1L Overview
[223] At one level, described herein are the tools (methods, compositions, techniques)

for creating and using NRL conjugates including nuclear receptor ligand (NRL) linker
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derivatives or analogs, comprising at least one carbonyl, dicarbonyl, oxime, hydroxylamine,
aldehyde, protected aldehyde, ketone, protected ketone, thioester, ester, dicarbonyl,
hydrazine, azide, amidine, imine, diamine, keto-amine, keto-alkyne, alkyne, cycloalkyne, or
ene-dione. At another level, described herein are the tools (methods, compositions,
techniques) for creating and using NRL conjugates including NRI, linker derivatives or
analogs, comprising at least one non-natural amino acid or modified non-natural amino acid
with an oxime, aromatic amine, helerocycle (e.g., indole, quinoxaline, phenazine, pyrazole,
triazole, etc.).

[224] Such NRL conjugates comprising non-natural amino acids may contain further
functionality, including but not limited to, a polymer; a water-soluble polymer; a derivative
of polyethylene glycol; a second protein or polypeptide or polypeptide analog; an antibody or
antibody fragment; and any combination therecof, Note that the various aforementioned
functionalities are not meant to imply that thc members of onc functionality cannot be
classificd as members of another functionality. Indeed, there will be overlap depending upon
the particular circumstances. By way of example only, a water-soluble polymer overlaps in
scope with a derivative of polyethylene glycol, however the overlap is not complete and thus

both functionalities are cited above.

1.  Nuclear Receptor Ligand Conjugates and Devivatives

[225] At one level, described herein are the tools {methods, compositions, techniques)
for creating and using NRL conjugates, including NRL linker derivatives or analogs,
comprising at least one non-natural amino acid or modified non-natural amino acid with a
carbonyl, dicarbonyl, oxime or hydroxylamine group. Such NRL conjugates comprising non-
natural amino acids may contain further functionality, including but not limited to, a polymer;
a water-soluble polymer; a derivative of polyethylene glycol; a second protein or polypeptide
or polypeptide analog; an antibody or antibody fragment; and any combination therecof. Note
that the various aforementioned functionalities are not meant to imply that the members of
one functionality cannot be classified as members of another functionality. Indeed, there will
be overlap dependiﬁg upon the particular circumstances. By way of example only, a water-
soluble polymer overlaps in scope with a derivative of polyethylene giycol, however the
overlap is not complete and thus both functionalities are cited above.

[226] In one aspect are methods for selecting and designing NRL conjugates including

NRL linker derivatives to be modified using the methods, compositions and techniques
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described herein. The new NRL conjugate or NRL linker derivative may be designed de
novo, including by way of example only, as part of high-throughput screening process (in
which case numerous polypeptides may be designed, synthesized, characterized and/or
tested) or based on the interests of the researcher. The new NRL conjugate may also be
designed based on the structure of a known or partially characterized polypeptide. The
principles for selecting which amino acid(s) to substitule and/or modify are described
separately herein. The choice of which modification to employ is also described herein, and
can be used to meet the need of the experimenter or end user. Such needs may include, but
are not limited to, manipulating the therapeutic effectiveness of the polypeptide, improving
the safety profile of the polypeptide, adjusting the pharmacokinetics, pharmacologics and/or
pharmacodynamics of the polypeptide, such as, by way of example only, increasing water
solubility, bioavailability, incrcasing scrum half-lifc, incrcasing therapeutic half-life,
modulating immunogenicity, modulating biological activity, or extending the circulation
time. In addition, such modifications include, by way of example only, providing additional
functionality to the polypeptide, incorporating an antibody, and any combination of the
aforementioned modifications.
[227] Also described herein are NRL conjugates that have or can be modified to conlain
an oxime, carbonyl, dicarbonyl, or hydroxylamine group. Included with this aspect are
methods for producing, purifying, characterizing and using such NRL conjugates.
[228] The NRL conjugate may contain at least one, at least two, at least three, at least
four, at least five, at least six, at least seven, at least eight, at least nine, or ten or more of a
carbonyl or dicarbonyl group, oxime group, hydroxylamine group, or protected forms
thereof. The NRL conjugate can be the same or different, for example, there canbe 1, 2, 3, 4,
5,6,7.8,9. 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or more different sites in the derivative
that comprise 1, 2, 3, 4, 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or more
different reactive groups.

A, Structure and Synthesis of Nuclear Receptor Ligand Conjugates:

Electrophilic and Nucleophilic Groups

229] Nuclear receptor ligand conjugates with linkers containing a hydroxylamine (also
called an aminooxy) group allow for reaction with a variety of electrophilic groups to form
conjugates (including but not limited to, with PEG or other water soluble polymers). Like
hydrazines, hydrazides and semicarbazides, the enhanced nucleophilicity of the aminooxy

group permits it to react efficiently and selectively with a variety of molecules that contain
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carbonyl- or dicarbonyl-groups, including but not limited to, ketones, aldehydes or other
functional groups with similar chemical reactivity. See, e.g., Shao, J. and Tam, J., J. Am.
Chem. Soc. 117:3893-3899 (1995); H. Hang and C. Bertozzi, Acc. Chem. Res. 34(9): 727-
736 (2001). Whereas the result of reaction with a hydrazine group is the corresponding
hydrazone, however, an oxime results generally from the reaction of an aminooxy group with
a carbonyl- or dicarbonyl-containing group such as, by way of example, a ketones, aldehydes
or other functional groups with similar chemical reactivity. In some embodiments of NRL
conjugates with linkers, the conjugate comprises an azide, alkyne or cycloalkyne allow for
linking of molecules via cycloaddition reactions (e.g.. 1,3-dipolar cycloadditions, azide-
alkyne Huisgen cycloaddition, etc.). (Described in U.S. Patent No. 7,807,619 which is
incorporated by reference herein to the extent relative to the reaction).

[230] Thus, in ccrtain cmbodiments described hercin arc NRL conjugatcs with linkers
comprising a hydroxylamine, aldehyde, protected aldehyde, ketone, protected ketone,
thioester, ester, dicarbonyl, hydrazine, amidine, imine, diamine, keto-amine, keto-alkyne, and
ene-dione hydroxylamine group, a hydroxylamine-like group (which has reactivity similar to
a hydroxylamine group and is structurally similar (o a hydroxylamine group), a masked
hydroxylamine group (which can be readily converted into a hydroxylamine group), or a
protected hydroxylamine group (which has reactivity similar to a hydroxylamine group upon
deprotection). In some embodiments, the NRL conjugates comprise azides, alkynes or
cycloalkynes. Such NRIL conjugates include compounds having the structure of Formula (I),

(I11), (IV), (V), and (VI) wherein NRL is any nuclear receptor ligand.:

Me MeH o ] Me
aY
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5 wherein:

Y and V are each selected from the group consisting of an hydroxylamine, methyl,
aldehyde, protected aldehyde, ketone, protected ketone, thioester, ester,
dicarbonyl, hydrazine, azide, amidine, imine, diamine, keto-amine, keto-alkyne,
alkyne, cycloalkyne, and ene-dione;

10 L, Ly, Lo, Ls, and L4 are each linkers selected from the group consisting of a bond, —
alkylene—, —alkylene—C(O)—, —alkylene—J—, —(alkylene-O),—alkylene—, —
(alkylene—O)—alkylene—C({O)—, —(alkylene—O),;—J—, —(alkylene—O)—J—alkylene—,
—(alkylene—O)—(CHy ) NHC{O)-{CHa)s—-C(Me)o—S—S—(CH,; )y~ NHC(O)~
(alkylene—O),w—alkylene—, —(alkylene—O),~alkylene—W-, —alkylene—C(Q)-W—, —

15 (alkylene—O)r—alkylene—J—, —alkylene'-J—(alkylcne-O)y—alkylene—, —(alkylene—
O)n-alkylene—J—alkylenc', ~J—(alkylene—O)y—alkylene—, —(alkylene—O),—
alkylene—J—(alkylene—-O),—alkylene—J'—, —-W—, —alkylene—W-—, alkylene'-J—
(alkylene-NMe)—alkylene—W—, —I—(alkylene-NMe)—alkylene-W—, —(alkylene—
O)p—alkylene—U-alkylene—C(0Q)—, —(alkylene—O)—alkylene—U-alkylene— —J—
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alkylene~-NMe—-alkylene'"NMe—alkylene"-W-, and —alkylene~J—-alkylene'-NMe—

alkylene"-NMe—alkylene"-W—;
W has the structure of:

RN

NH

A

07 "NH,

5 U has the structure of’
CO,H

KHFLHEL;;
0

each J and J' independently have the structure of:
i /LLLL r‘f“- j\~ /‘1'1 or (5‘5\ i
*N TN N S

each n, n' n", n'"" and n"" are independently integers greater than or equal to one.

>

10 Such NRL conjugates may be in the form of a salt, or may be incorporated into a non-natural
amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and optionally post
translationally modificd.

[231] In some embodiments, Y is azide, In other embodiments, Y is cycloalkyne. In

specific embodiments, the cyclooctyne has a structure of:

|©ws'

15 (Raglq
each Ry is independently selected from the group consisting of Cy-Cg alkyl, C;-Cs
alkoxy, cster, ether, thiocther, aminoalkyl, halogen, alkyl ester, aryl cster, amide,
aryl amide, alkyl halide, alkyl amine, alkyl sulfonic acid, alkyl nitro, thioester,
sulfonyl ester, halosulfonyl, nitrile, alkyl nitrile, and nitro; and
20 qis0,1,2,3,4,5,6,7,8,9,100r 11.
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[232] In certain embodiments of compounds of Formula (I), (IIT), and (V), Y is
hydroxylamine, aldehyde, protected aldehyde, ketone, protected ketone, thioester, ester,
dicarbonyl, hydrazine, amidine, imine, diamine, keto-amine, keto-alkyne, or ene-dione.

[233] In certain embodiments of compounds of Formula (IV) and (VI), V is a
hydroxylamine, methyl, aldehyde, protected aldehyde, ketone, protected ketone, thicester,
ester, dicarbonyl, hydrazine, amidine, imine, diamine, keto-amine, keto-alkyne, and ene-
dione.

[234] In certain embodiments of compounds of Formula (I), (IIT), (IV), (V), and (VI), each
I, L1, Ly, L, and Ly is independently a cleavable linker or non-cleavable linker. In certain
embodiments of compounds of Formula (I), (111, (IV), (V), and (VD), each L, L1, L,, L;, and
L4 is independently a oligof{ethylene glycol) derivatized linker.

[235] In certain embodiments of compounds of Formula (I), (IIT), (IV), (V), and (VI), each
alkylene, alkylene', alkylene”, and alkylene™ independently is —CH,—, —CH;CH;—, -
CH,CH,CH;~, -CH,CH;CII,CH,—, -CH,CH>CH,CH,CH,-, -CH,CH,CH,CH,CH,CH,—, —

CH,CH,CH,CH,CH;CH,CH>—, ~CH;CH,CH,CH,CH,CH,CH,CH,—, —
CH>,CH,CH,CH,CHCHoCHCH; CHp—,  —CH>CHCH,CHCHL,CH,CH,CH,CH CHy—,  —
CH2CH2CH2CHQCHZCHQCHch2CI'12CI“IZCH2—, or —

CH,CH,CH,CH,CH, CH, CH, CHL CH2CHy CHoCHo—, In certain embodiments of compounds
of Formula (XIV), (XV), (XV]), (XVII), and (XVII), cach n, n, n", n"™, and n™ 15 0, 1, 2, 3,
4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
31,32, 33,34, 35,36, 37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,
56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,73, 74, 75, 76, 77, 78, 79, 80,
81, 82, 83, 84, 85, 86, 87, 88, 89,90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100,
B. Structure and Synthesis of Nuclear Receptor Ligand Conjugates:
Hydroxylamine Groups
[236] Thus, in cerlain embodiments described herein are NRI conjugates comprising a
hydroxylamine group, a hydroxylamine-like proup (which has reactivity similar to a
hydroxylamine group and is structurally similar to a hydroxylamine group), a masked
hydroxylamine group (which can be readily converted into a hydroxylamine group), or a

protected hydroxylamine group (which has reactivity similar to a hydroxylamine group upon

70



OnCusp

2421 of 10951 Ex. 1038
WO 2013/188740 PCT/US2013/045834

deprotection). Such NRL conjugates include compounds having the structure of Formula (I):

Mej/Me
\i I\I/W Me (T)

—~ IV[e CMe O
Me Me MeQ NH

[237] wherein:
5 Y is NH,—O— or methyl;

L is a linker selected from the group consisting of —alkylene—, —alkylene—C(QO)—, —
(alkylene—O)p~alkylene—, --(alkylene—O),—alkylene—C(0)—, —(alkylene—O)—(CHz)n—
NHC(O)~(CH;)y—C{Me);—S—S—(CHj)pm-NHC(O)—(alkylene—O),~—alkylene—,
(alkylene—O),—alkylene—W-—, —alkylene—C(0)-W—, —(alkylene—O),—alkylene-U-

10 alkylene—C(O)—, and —(alkylene-O}y—alkylene—U--alkylene—;

L

W has the structure of:

E/ﬁ\MNeﬂ:H\-/ﬁ\N’@/\O
H : H
T

NH
0O~ "NH,
1 has the structure of;
COLH

a0

15 or L. is absent, Y is methyl, Rs 1s CORg, and Ry is ~NH—(alkylene—0),—NH,; and
each n, n', n", n™ and n"" are independently integers greater than or equal to one,

[238] In certain embodiments of compounds of Formula (I), Y is hydroxylamine, aldehyde,

protected aldehyde, ketone, protected ketone, thioester, ester, dicarbonyl, hydrazine, amidine,

imine, diamine, keto-amine, keto-alkyne, or ene-dione. In certain embodiments of

20 compounds of Formula (I), V is a hydroxylamine, methyl, aldehyde, protected aldehyde,

ketone, protected ketone, thioester, ester, dicarbonyl, hydrazine, amidine, imine, diamine,

keto-amine, keto-alkyne, and ene-dione.
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[239] In certain cmbodiments of compounds of Formula (I), each L is independently a
cleavable linker or non-cleavable linker. In certain embodiments of compounds of Formula
(D), each L is independently a oligo(ethylene glycol) derivatized linker,

[240] In certain embodiments of compounds of Formula (I), alkylene is -CH;—, —CH,CHa—
, —CH3CH,CHy~, ~CH,CH,CH,CH,~, -CH,CH,CH,CH,CH;—, ~-CH,CH,;CH,CIT,CH,CH,—,

~CH,CH,CH;CH;CH,CH CHoy--, —CH,CH,CH,;CH,CH, CH,CH,CH,—, —
CH,CH,CH,;CIH,CH;CI,CH,CH,CH,~, ~CH,CH,CH,CIH,CIH,CH,CH,CH,CH;CH,—, -
CHzCI‘IzCHzCHzCHZCH2CH2CH2CH2CH2CH2“, or —

CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH;—. In certain embodiments of compounds
of Formula (I}, each n, n’, n", n", and n™is 0, 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65,
66, 67, 68, 69,70,71,72, 73,74, 75,76, 77,78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90,
91, 92, 93, 94, 95, 96, 97, 98, 99, or 100,

[241] In certain embodiments, NRL conjugates include compounds having the structure of

Formula (II):
Me
HsN ~0” L N N \/U\ Me (11)

/“\ IVIe OIVIeO

L\

In some embodiments of compounds of Formula (II), L is —(alkylene—O),—alkylene—. In
some embodiments, each alkylene is —CH,CHz—, n is equal to 3, and Ry is methyl. In some
embodiments, L is —alkylene— In some embodiments of compounds of Formula (II), each
alkylene is —CH,CH,-- and Ry is methyl or hydrogen. In some embodiments of compounds of
Formula (IT), L. is —(alkylene—O),—alkylene—C(O)-. In some embodiments of compounds of
Formula (II), each alkylene is ~-CH>CH>—, n is equal to 4, and Ry is methyl. In some
cmbodiments of compounds of Formula (II), L is —(alkylene—Q),—(CIL),~—NHC{O)~«(CIL),—
C(Me),—S—S—(CH;) - NHC(O)—(alkylene—O)m—alkylene-. In some embodiments of
compounds of Formula (I}, each alkylene is ~CH,CH;—, nis equal to 1, n' is equal to 2, n" is

equal to 1, n " is equal to 2, n"" is equal to 4, and Ry is methyl. Such NRL conjugates may be
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in the form of a salt, or may be incorporated into a non-natural amino acid polypeptide,
polymer, polysaccharide, or a polynucleotide and optionally post translationally modified.
[242] In certain embodiments of compounds of Formula (II), each L is independently a
cleavable linker or non-cleavable linker, In certain embodiments of compounds of Formula
(I1), each L is independently a oligo(ethylene glycol) derivatized linker.

[243] Such NRL conjugates include compounds having the structure of Formula (III), (IV),

ey o QW %

O NI @]
R~ Nle/\l\fl e Me O

Y’ Me (HD
_NTWN\/U\
R; O /\ Me OMeO
IVIe
e\ N\)k Me
' /\ IVIe OIVIeO
NH

O

Ar HNMLZ
Me /\Me Rg (V)

IWN\)L . y

Me O .~ Me OMeO v
Me Me MeO NH HN—U;

73



OnCusp
2424 of 10951 Ex. 1038
WO 2013/188740 PCT/US2013/045834

(V)

MeO NHO

HN Lo

! Me
Me O /\ IVIe OMeO
NH HN—L;
o >

wherein:
5 Y is NHy—O—;
V is —O—NH;
L;, Lz, Ls, and L, are each linkers independently selected from the group consisting of
a bond, —alkylene—, —(alkylene—OQ),—alkylene—J—, —alkylene'-J—(alkylene—O),—
alkylene -, —-J-(alkylene -O),-alkylene-, - (alkylene -O),-alkylene—J-{alkylene. -
10 O)y'—alkylene—J'—, —(alkylene—O)y-alkylenc—-J—-alkylenct-, —W—, —alkylenc—W—,
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alkylene'—]-(alkylene-NMe)—alkylene-W-, —J—(alkylene—NMe),—alkylene—W-—,
—J—alkylene~-NMe—alkylene'-NMe-alkylene"-W—, and —alkylene-J-alkylene'-
NMe—alkylene"-NMe alkylene"—W-—;

W has the structure of:

LR 7
Sl

NH

P

07 TNH,

A

2

cach J and J' independently have the structure of:

A Ao o a
H , H , H : and
each n and n' are independently integers greater than or equal to one.
Such NRL conjugates may be in the form of a salt, or may be incorporated into a non-natural
amino acid polypeptide, polymer, polysaccharide, or a polynuclcotide and optionally post
translationally modified.
[244] In certain embodiments of compounds of Formula (1T} and (V), Y is hydroxylamine,
aldehyde, protected aldehyde, ketone, protected ketone, thioester, ester, dicarbonyl,
hydrazine, amidine, imine, diamine, keto-amine, keto-alkyne, or ene-dione. In certain
embodiments of compounds of Formula (IV) and (VI), V is a hydroxylamine, methyl,
aldehyde, protected aldehyde, ketone, protected ketone, thioester, ester, dicarbonyl,
hydrazine, amidine, imine, diamine, keto-amine, keto-alkyne, and ene-dione.
[245] In certain embodiments of compounds of Formula (XIV), (XV), (XVI), (XVII), and
(XVIID, cach L, L;, Ly, L3, and L4 is independently a cleavable linker or non-cleavable
linker. In certain embodiments of compounds of Formula (XIV), (XV), (XVI), (XVID), and
(XVIIl), each T., 1., Lz, L3, and L4 is independently a oligo(ethylene glycol) derivatized
linker.
[246] In certain embodiments of compounds of Formula (III), (IV), (V) and (VI), each
alkylene, alkylene', alkylene", and alkylene" independently is —CHy—, —CH,CH;—, -—
CH,CH,CHy—, —CHCH,CH,CHy—, ~CHCH,CH, CH,CH;—, ~CHCH,CH, CH,CH,CHp—, —
CH,CH,CH,CH,CH,CH;CHy—, —CH,;CH;CH,CH,CH,CH,;CH,CH,—, -
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CH,CH,CH,CH,CH,CH;CH,CH,CH,—, —-CH,CH,CH,CH,CH,CH,CH,CH,CH;CH,~, —
CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,; CH;—, or -
CH,CH,CH,CH,CH,CH,CH,CH,CH,CH;CH,CH>—. In certain embodiments of compounds
of Formula (III), (IV), (V) and (VT), alkylene is methylene, ethylene, propylene, butylenes,
pentylene, hexylene, or heptylene.

[247] In certain embodiments of compounds of Formula (I1I), (IV), (V) and (VI), each n and
n' independently is 0, 1,2, 3,4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,
73, 74,75, 76, 77,78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97,
98, 99, or 100.

[248] In certain embodiments, NRL conjugates include compounds having the structure of
Formula (VII):

Me Me Me Me
O
Me L “ oH N
N CONTY Y e
Me O .~ Me OMe O
Me Me MeO NH O
oﬂ
Ar HN—L,
11
Me [VIeH OMG Me R, (VID
«H
Me- N Ny
ey N A 0 ;
Me O -~ Me OMeO v
MeO NH HN— L
O
Ar @]
R

[249] In certain embodiments of compounds of Formula (VII), L; is —(alkylene—O),—
alkylene—J—, L, is -alkylene'-J'<(alkylene—O),-alkylene—, L, is —J"—(alkylene-O),"—
alkylene—, alkylene is —~CH,CH,—, alkylene' is —(CHj)y—, n is 1, n' and n" are 3, J has the
& \Nj\«’é ;\Nj\o/ &
structure of H . J'and J" have the structure of H , and Ry is methyl. In
certain embodiments of compounds of Formula (VID), L; is —J—alkylene—O),—alkylene—, L
is —(alkylene—O),—alkylene—I-alkylene'-, L; is —(alkylene—O),—alkylene—J"-, alkylene is —
CH,CHj—, alkylene' is —(CHy)a—, n is 1, n' and n" are 4, and J, J' and J" have the structure of
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H . Such NRL conjugates may be in the form of a galt, or may be incorporated into a

non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[250] In certain embodiments, compounds of Formula (I)-(VII) are stable in aqueous
solution for at least 1 month under mildly acidic conditions. In certain embodiments,
compounds of Formula (I)-(VII) are stable for at least 2 weeks under mildly acidic
conditions. In certain embodiments, compound of Formula (I)-(VII) are stable for at least 5
days under mildly acidic conditions. In certain embodiments, such acidic conditions are pH 2
to 8.

[251] The methods and compositions provided and described herein include polypeptides
comprising an NRIL conjugate containing at least one carbonyl or dicarbonyl group, oxime
group, hydroxylamine group, or protected or masked forms thereof. Introduction of at least
one reactive group into a NRL conjugate, or to any one or two components of the Ab-L-Y
conjugate, can allow for the application of conjugation chemistries that involve specific
chemical reactions, including, but not limited to, with one or more NRL conjguate(s) while
not reacting with the commonly occurring amino acids. Once incorporated, the NRL
conjugate side chains can also be modified by utilizing chemistry methodologies described
herein or suitable for the particular functional groups or substituents present in the NRL
conjugate.

[252] The NRL conjugate methods and compositions described herein provide conjugates of
substances having a wide variety of functional groups, substituents or moieties, with other
substances including but not limited to a polymer; a water-soluble polymer; a derivative of
polyethylene glycol; a second protein or polypeptide or polypeptide analog; an antibody or
antibody tragment; and any combination thereof.

[253] In certain embodiments, the NRIL conjugates, linkers and reagents described herein,
including compounds of Formulas (I)-(VII) are stable in aqueous solution under mildly acidic
conditions (including but not limited to pH 2 to 8). In other embodiments, such compounds
are stable for at least one month under mildly acidic conditions. In other embodiments, such
compounds are stable for at least 2 weeks under mildly acidic conditions. In other
embodiments, such compounds are stable for at least 5 days under mildly acidic conditions.
[254] In another aspect of the compositions, methods, techniques and strategies described

herein are methods for studying or using any of the aforementioned “modified or
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unmodified” non-natural amino acid NRL conjugates., Included within this aspect, by way of
example only, are therapeutic, diagnostic, assay-based, industrial, cosmetic, plant biology,
environmental, energy-production, consumer-products, and/or military uses which would
benefit from a NRL conjugate comprising a “modified or unmodified” non-natural amino
acid polypeptide or protein.

{255] Non-limiting examples of NRL conjugates are given below. For example, if:

and A is a antibody;

Fg is functional group connecting antibody and linker, which is selected from:

N OMe

/@)'\\N ,0\}_& rlal iﬂ@le,% zi/c:%onne

% H/C % J N
oh‘_fr'

and L1 and L2 are linkers;

[256] then non-limiting examples of D include: antiandrogens; alpha-substituted steroids;
carbonylamino-benzimidazole;  17-hydroxy 4-aza androstan-3-ones; antiandrogenic
biphenyls; goserelin; nilutamid; decursin; flutamide; p,p’-DDE; vinclozolin; cyproterone
acetale, linuron; [luorinated 4-azasteroids; fluorinated 4-azasteroids derivalives;
antiandrogens; alpha-substituted steroids; carbonylamino-benzimidazole; 17-hydroxy 4-aza
androstan-3-ones; antiandrogenic biphenyls; goserelin; nilutamid; decursin; flutamide; p,p’-
DDE,; wvinclozolin; cyproterone acetate; linuron; other kinase inhibitors, staurosporine,

saracatinib, fingolimod, and other glucocorticoids
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FK508

Cyclosporine A

(o] 3 N

Dasatinib Dexamethasone

m=1-4
[257] Other non-limiting examples of NRL conjugates are given below. For example, if:

G Ly Ly—D

wherein G is functional group for conjugation to connect antibody and linker, which

is selected from:

MeQ OMe
o}
L1 is selected from —=J-W-, -NH-J-W-,

J is sclected from: —C-Csg alkylene-, —C3-Csg alkenylene~ containing 0 to 20
heteroatoms selected from O, S or N; substituted —C;-Csy alkylene, substituted —C,-

Cyp alkenylene containing 0 to 20 heteroatoms selected from O, 8 or N;
W 1is selected from none, -CO-, -NHCO-,-OCO-

L2 is selected from —(E-Q)-,

X is an enzyme cleavage substrate: a dipeptide up to hexapeptide with or without para
aminobenzyl alcohol, selected from:

-ValCit-(p-amino-benzylalcohol-CO)k-, -Vallys-(p-amino-benzylalcohol-CO)k-,
-ValArg-(p-amino-benzylalcohol-CO)k-, -PheLys-(p-amino-benzylalcohol-CO)k-,
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Q is a spacer, selected from:
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5
R, R4 Ry Ry Rz Ra o] Rs Ry Rz R: R, R;rRa
AP Aren Ay A dy A58
R1 Ry R 0 R1 Rs 1 R1 R7RsRs Rg
R1,R2, R3, R4, R5, R6, R7, R8 is independently selected from H, CH3, (C1-C6) alkyl
W ¥ o
N\r(!\NJJ\/\O/\/O\/\O/\/O\/\ONHz
& H
NH
OA\NHZ
~ #
Y U
o 5]
NH
10 0% NH,
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H
Q\O/\[‘rH\/\OA\/O\/\0/\/0\/\0/\/0\'/\0/\’0\/\0/\‘/0‘/\0/\‘/N\]’o
o 0.
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m= 1-4

[258] Non-limiting examples of NRL conjugates include:

For example, NRL linker of the present invention includes below used with dexamethasone,
5 It can also be used with SAR and Dex analogs including, but not limited to, budesonide,

mometasone furoate, and fluticasone furoate and these may be used in the treatment of a

variety of conditions, An example of a linker of the present invention to be used in the

treatment of a chronic immune disease:

l

Y
), 4
" Wﬁ_ ‘9\/\ WVOWNO%N)\M”\@ i—“j <L

10 wherein A indicates where to avoid cyclooctatetraene.

For example, dexamethasone-hydroxylamine linker conjugation with pAF:

HaN
f

j\ 4P
g H
3
T/\/H\g/\u /‘I&lﬂ/\/o\/\o/\‘/o\,ﬂowo\ NH,

15

20
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Also, by way of non-limiting example, dexamethasone and cleavable linkers with [2+3]

chemistry:
R4 o
N(\,) N H "N/\/(n NJ’I\/Q —
\I n B nH
3
[ G I S _._W—}
Spacar Dipeptide miniPEA
R1,R2, R3= H, CH3
n=1,2
m=4,1
1. Evaluation of spacers: R1, RZ = H, GH3

n=1,2

1st run examples:

Aoy Aoy Adty

2. Bvaluation of dipeptides with fixed mIniPEA linker:
Val-Glt, Val'Phe-Lys, VakGlu, Val-Asp

15t run exampias:

z) ,QJ Q N Q
H o H(l}:u e *T{lu e

MHz PN,

And new analogs and linkers based on de‘(amethasone derivative, mometasone furoate:

o, P
How_~ %4 on e ] ’>

Dexamsthasone (100} Mcmetasone (2246) F@
o
HN—
ind
-0
of
oFJ
e
-
HO ) Io\
Me{ H 3
&l a  Me

[259] Non-limiting examples of antibody conjugated glucocorticoid receptor modulator linker

derivatives, and/or antibody conjugated nuclear receptor ligand linker derivatives include:

ZT

0
H
H2N\0/\\/O\/\O/\/O\/\N\/Q(N\.)LN
, o AL

| OMe O OMe O

‘o
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OMe O OMe O \N
i
wH H
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! OMe O OMe O
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3
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OMe O OMe O /
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HaN \0/\/0\/\0/\\/0\/\0/\)& ﬁ/N\)L

/\\ OMe O OMe © /
\:/
[
o y =
N
\
OMe ©
N7 s
\—/
.
I =
o}
H2N~O/\\/°v’\N/U\><;’S\/‘N/ﬁ\/\O/\\/O\/\O /\\/0\/’\ N\)LY\ %/H
H H OMe O OMe O =
H
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o= OMe O OMe O A
NH o/
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P OMe O OMe o
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1. Non-Natural Amine Acid Derivatives

[260] The non-natural amine acids used in the methods and compositions described herein

5  have at least one of the following four properties: (1) at least one functional group on the
sidechain of the non-natural amino acid has at Jeast one characteristics and/or activity and/or
reactivity orthogonal to the chemical reactivity of the 20 common, genetically-encoded amino

acids (i.e.. alanine, arginine, asparagine, aspartic acid, cysteine, glutamine, glutamic acid,
glycine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine, proline, serine,

10 threonine, tryptophan, tyrosine, and valine), or at least orthogonal 1o the chemical reactivity
of the naturally occurring amino acids present in the polypeptide that includes the non-natural
amine acid; (2) the introduced non-natural amino acids are substantially chemically inert
toward the 20 common, genetically-encoded amino acids; (3) the non-natural amino acid can

be stably incorporated into a polypeptide, preferably with the stability commensurate with the

15 naturally-occurring amino acids or under typical physiological conditions, and [urther
preferably such incorporation can occur via an in vive system; and (4) the non-natural amino

acid includes an oxime functional group or a functional group that can be transformed into an
oximc group by reacting with a reagent, preferably under conditions that do not destroy the
biological properties of the polypeptide that includes the non-natural amino acid (unless of

20 course such a destruction of biological properties is the purpose of the
modification/transformation), or where the transformation can occur under agqueous
conditions at a pH between about 4 and about 8, or where the reactive site on the non-natural
amino acid is an electrophilic site. Any number of non-natural amino acids can be introduced

into the polypeptide. Non-natural amino acids may also include protected or masked oximes
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or protected or masked groups that can be transformed into an oxime group after deprotection
of the protected group or unmasking of the masked group. Non-natural amino acids may also
include protected or masked carbonyl or dicarbonyl groups, which can be fransformed into a
carbonyl or dicarbonyl group after deprotection of the protected group or unmasking of the
masked group and thereby are available to react with hydroxylamines or oximes to form
oxime groups.

[261] Non-natural amino acids that may be used in the methods and compositions described
herein include, but are not limited to, amino acids comprising a amino acids with novel
functional groups, amino acids that covalently or noncovalently interact with other
molecules, glycosylated amino acids such as a sugar substituted serine, other carbohydrate
modified amino acids, keto-containing amino acids, aldchyde-containing amino acids, amino
acids comprising polyethylene glycol or other polyethers, heavy atom substituted amino
acids, chemically cleavable and/or photocleavable amino acids, amino acids with an
elongated side chains as compared to natural amino acids, including but not limited to,
polyethers or long chain hydrocarbons, including but not limited to, greater than about 5 or
greater than about 10 carbons, carbon-linked sugar-containing amino acids, redox-active
amino acids, and amino thioacid containing amino acids.

[262] In some embodiments, non-natural amino acids comprise a saccharide moiety.
Examples of such amino acids include N-acetyl-L-glucosaminyl-L-serine, N-acetyl-1.-
galactosaminyl-I.-serine, N-acetyl-L-glucosaminyl-I.-threonine, N-acetyl-lL.-glucosaminyl-I.-
asparagine and (O-mannosaminyl-L-serine. Examples of such amino acids also include
examples where the naturally-occurring N- or O- linkage between the amino acid and the
saccharide is replaced by a covalent linkage not commonly found in nature — including but
not limited to, an alkenc, an oxime, a thioether, an amide and the like. Examples of such
amino acids also include saccharides that are not commonly found in naturally-occurring
proteins such as 2-deoxy-glucose, 2-deoxygalactose and the like,

[263] The chemical moieties incorporated into polypeptides via incorporation of non-natural
amino acids into such polypeptides offer a variety of advantages and manipulations of
polypeptides. For example, the unique reactivity of a carbonyl or dicarbonyl functional group
(including a keto- or aldehyde~ functional group) allows selective modification of proteins
with any of a number of hydrazine- or hydroxylamine-containing reagents in vivo and in
vitro. A heavy atom non-natural amino acid, for example, can be useful for phasing x-ray

structure data. The site-specific introduction of heavy atoms using non-natural amino acids
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also provides selectivity and flexibility in choosing positions for heavy atoms. Photorcactive
non-natural amino acids (including but not limited to, amino acids with benzophenone and
arylazides (including but not limited to, phenylazide) side chains), for example, allow for
efficient in vivo and in vifro photocrosslinking of polypeptides. Examples of photoreactive
non-natural amino acids include, but are not limited to, p-azido-phenylalanine and p-benzoyl-
phenylalanine. The polypeptide with the photoreactive non-natural amino acids may then be
crosslinked at will by excitation of the photoreactive group-providing temporal control. Tn. a
non-limiting example, the methyl group of a non-natural amino can be substituted with an
isotopically labeled, including but not limited to, with a methyl group, as a probe of local
structure and dynamics, including but not limited to, with the use of nuclear magnetic

resonance and vibrational spectroscopy.

A Structure and Synthesis of Non-Natural Amino Acid Derivatives: Carbonyl,
Carbonyl like, Masked Carbonyl, and Protected Carbonyi Groups

[264] Amino acids with an electrophilic reactive group allow for a variety of reactions to
link molecules via various chemical reactions, including, but not limited to, nucleophilic
addition reactions. Such electrophilic reactive groups include a carbonyl- or dicarbonyl-
group (including a keto- or aldehyde group), a carbonyl-like- or dicarbonyl-like-group
(which has reactivity similar to a carbonyl- or dicarbonyl-group and is structurally similar
to a carbonyl- or dicarbonyl-group), a masked carbonyl- or masked dicarbonyl-group
(which can be readily converted into a carbonyl- or dicarbonyl-group), or a protected
carbonyl- or protected dicarbonyl-group (which has reactivity similar to a carbonyl- or
dicarbenyl-group upon deprotection). Such amino acids include amine acids having the
structure of Formula (XXXVII):

Ry

Ry A\B/K\R N
Ri~ Rz ( )
N
H R4O

A is optional, and when present is lower alkylene, substituted lower alkylene, lower

wherein:

cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituled lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or

substituted aralkylene;
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B is optional, and when present is a linker selected from the group consisting of lower
alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,
lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted
alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O)i- where kis 1, 2, or 3, -
S{O)(alkylene or substituted alkylene)-, ~C(())-, -NS(Q}),-, -OS(O);-, -C(O)-(alkylene or
substituted alkylene)-, -C(S)-, -C(S)-(alkylene or substituted alkylene)-, -N(R*)-, -NR’-
(alkylene or substituted alkylene)-, -C(O)N(R*)-, -CON(R")-(alkylene or substituted
alkylene)-, -CSN(R’)-, -CSN(R’)-(alkylene or substituted alkylene)-, -N{R*)CO-(alkylene
or substituted allkylene)-, -N(R)YC{O)O-, -S(ONN(R’)-, -N(RYC(OIN({R")~,
-NRDHC(SIN(R)-, -NRDIS(ONR)-, -N(R’*)-N=, -C(R*)=N-, -C(R’)=N-N(R’)-, -
C(R*)=N-N=, -C(R*%-N=N-, and -C(R*);-N(R’)-N(R’)-, where cach R’ is independently
H, alkyl, or substituted alkyl;

N 2
Kisa)kf, 5 ™ E,%Aam)\ffg\f,%/ S
e R"

~N,
+N

|
O

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

El

each R” is independently H, alkyl, substituted alkyl, or a protecting group, or when more than
one R” group is present, two R” optionally form a heterocycloalkyl;

R is 11, an amine protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

each of Ry and R4 is independently H, halogen, lower alkyl, or substituted lower alkyl, or Rj
and R4 or two Rz groups optionally form a cycloalkyl or a heterocycloalkyl;

or the ~A-B-K-R groups together form a bicyclic or tricyclic eycloalkyl or heterocycloalkyl
comprising at least one carbonyl group, including a dicarbonyl group, protected carbonyl
group, including a protected dicarbonyl group, or masked carbonyl group, including a
masked dicarbonyl group;

or the —K-R group together forms a monocyelic or bicyclic cycloalkyl or heterocycloalkyl
comprising at least one carbonyl group, including a dicarbonyl group, protected carbonyl
group, including a protected dicarbonyl group, or masked carbonyl group, including a

masked dicarbonyl group;
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with a proviso that when A is phenylene and cach Rz is H, B is present; and that when A
is (CHz)4- and each Rz is H, B is not -NHC(O)(CH,CH3)-; and that when A and B are
absent and each R3 is H, R is not methyl. Such non-natural amino acids may be in the
form of a salt, or may be incorporated into a non-natural amino acid polypeptide,
polymer, polysaccharide, or a polynucleotide and optionally post translationally modified.
[265] In certain embodiments, compounds of Formula (XXXVII) are stable in aquecous
solution for at least 1 month under mildly acidic conditions. In certain embodiments,
compounds of Formula (XXXVII) are stable for at least 2 weeks under mildly acidic
conditions. In certain cmbodiments, compound of Formula (XXXVII) are stable for at least 5
days under mildly acidic conditions. In certain embodiments, such acidic conditions are pH 2
to 8.
1266] In certain embodiments of compounds of Formula (XXXVIID), B is lower alkylene,
substituted lower alkylene, -O-(alkylene or substituted alkylene)-, -C(R’)=N-N(R")-, -
N(RHCO-, -C(O)-, ~C(R*)=N-, -C(O)-(alkylene  or  substituted alkylene)-,
-CON(R*)-(alkylene or substituted alkylene)-, -S(alkylene or substituted alkylene)-, -
S(O)(alkylene or substituted alkylene)-, or -S(O)(alkylene or substituted alkylene)-, In
certain embodiments of compounds of Formula (XXXVII), B is —O{CH,)-, -CH=N-,
-CH=N-NH-, -NHCH,-, -NHCO-, -C(O)}-, -C(O)-(CH)-, -CONH-(CH;)-, -SCHj-, -
S(=0)CHs-, or -S(0),CHz-. In certain embodiments of compounds of Formula (XXXVII), R
is Ci¢ alkyl or cycloalkyl. In certain embodiments of compounds of Formula (XXXVIT) R is
—CHj;, -CH(CHsi),, or cyclopropyl. In certain embodiments of compounds of Formula
(XXXVID, Ry is H, tert-butyloxycarbonyl (Boc), 9- Fluorenylmethoxycarbonyl (Fmoc), N-
acetyl, tetrafluoroacetyl (TFA), or benzyloxycarbonyl (Cbz). In certain embodiments of
compounds of Formula (XXXVII), R is a regin, amino acid, polypeptide, antibody, or
polynucleotide. In certain embodiments of compounds of Formula (XXXVII), R, is OII, O-
methyl, O-ethyl, or O-f-butyl. In certain embodiments of compounds o Formula (XXXVII),
R; is a resin, amino acid, polypeptide, antibody, or polynucleotide. In certain embodiments of
compounds of Formula (XXXVID), R, is a polynucleotide. In certain embodiments of
compounds of Formula (XXXVII), R; is ribonucleic acid (RINA),
[267] In certain embodiments of compounds of Formula (XXXVII), JL‘%/A\B/&% is

selected from the group consisting of:
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(i) A is substituted lower alkylene, Cs-arylene, substituted arylene, heteroarylene,

substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or substituted

aralkylene;

B is optional, and when present is a divalent linker selected from the group consisting of

(ii)

lower alkkylene, substituted lower alkylene, lower alkenylene, substituted lower
alkenylene, -O-, -O-(alkylene or substituted alkylene)-, -S~, -S(0)-, -S(O)2-, -NS(O),-,
-OS(0);-, -C(0O)-, -C(O)-(alkylene or substituted alkylene)-, -C(S)-, -N(R’)-,
-C{O)N(R")-, -CON(R’)-(alkylene or substituted alkylene)-, ~-CSN(R")-, -N{R"CO-
(alkylene or substitutéd alkylene)-, -N(RIC(O)O-, -N(R"HC(S)-, -S(OIN(R"),
-S{O)N(R?), -NR)C(OIN(R’)-, -NRHC(SN(R’)-, -NR)HS(OIN(R’)-, -
NR)S(ORN(R")-, -N(R")-N=, -C(R”)=N-N(R")-, -C(R*)=N-N=, -C(R");-N=N-, and
-C(R7)2-N(R*)-N(R)-;

A is optional, and when present is substituted lower alkylene, Cy-arylene, substituted
arylene, heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene,

aralkylene, or substituted aralkylene;

B is a divalent linker selected from the group consisting of lower alkylene, substituted lower

(iii)

alkylene, lower alkenylene, substituted lower alkenylene, -O-, -O-(alkylene or
substituted alkylene)-, -S-, -S{0)-, -S(O);-, -NS(O);-, -O8(0),-, -C(0)-, -C(O)-
(alkylene or substituted alkylene)-, -C(S)-, -N(R*)-, -C{(O)N(R*)-, -CON(R’)-(alkylene
or substituted alkylene)-, ~-CSN(R")-, -N(R")CO-(alkylene or substituted alkylene)-,
NR)C(OYO-, -NRHC(S)-, -S(OIN(R’), -S(O)NR”), -N(R*)C(O)NR")-,
-N(R)C(S)N(R’)-, -N(R)IS(OIN(R")-, -NR)IS(O)N(R’)-, -N(R*)-N=, -C(R”)=N-
N(R™)-, -C(R")=N-N=, -C(R")2-N=N-, and -C(R");-N(R*)-N(R’)-;

A is lower alkylenc;

B is optional, and when present is a divalent linker selected from the group consisting of

(iv)

lower alkylene, substituted lower alkylene, lower alkenylene, substituted lower
alkenylene, -O-, -O-(alkylene or substituted alkylene)-, ~S-, -S(Q0)-, -S(O),-, -NS(O),-,
-0O8(0);-, -C(0)-, -C(O)-(alkylene or substituted alkylene)-, ~C(S)-, -N(R’)-,
-C(OIN(R’)-, -CSN(R’)-, -CON(R*)-(alkylene or substituted alkylene)-,
-NR)C(D)O-, -N(R)C(S)-, -S(OIN(R™), -3(0)NR”), -NR")C(OIN(R)-,
-NRHC(S)N(R)-, -NR)S(O)N(R)-, -N(R)IS(O);N(R’)-, -N(R*)-N=, -C(R”)=N-
N({R")-, -C(R*)=N-N=, -C(R"),-N=N-, and —C(R’)2~N(R’)~N(R’)-; and

A is phenylene;
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B is a divalent linker selected from the group consisting of lower alkylene, substituted lower

alkylene, lower alkenylene, substituted lower alkenylene, -O-, -O-(alkylene or
substituted alkylene)-, -S-, -S(O)-, -S(0)-, -NS(0)2-, -OS(0),-, -C(0)-, -C(O)-
(alkylene or substituted alkylene)-, ~-C(S)-, -N{R}-, -C(O)N(R’)-, -CON(R’)~(alkylene

5 or substituted alkylene)-, ~CSN(R’}-, -N(R*")CO-(alkylene or substituted alkylene)-,
~N(R)C(O)O-, -N(RHC(S)-, -S(OIN(R"), -S(0)N(R), -N(RDIC(OIN(R")-,
-N(RDIC(SIN(R)-, -NRHS(OINER)-, -N(RDIS(O)N(R)-, -N(R*)-N=, -C(R’)=N-
N(R)-, -C(R")=N-N=, -C(R");-N=N-, and -C(R”),-N(R")-N(R’)-;

KIS“L,L)SH M %)KE »ngH )\; e \/ Or%/krg;

10each R’ is 1ndepcndently H, alkyl, or substituted alkyl;
R, is optional, and when present, is H, an amino protecting group, resin, amino acid, polypeptide,
or polynucleotide; and
R; is optional, and when present, is O, an ester protecting group, resin, amino acid, polypeptide,
or polynucleotide; and
15each Ry and Ry is independently H, halogen, lower alkyl, or substituted lower alkyl;
R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

[268] In addition, amino acids having the structure of Formula (XXXVTIII) are included:
0]
A\.._B/“\R
R1\H Ra
0 (XXXVIID),
wherein:

20 A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arvlene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or

25 substituted aralkylene;

B is optional, and when present is a linker selected from the group consisting of lower
alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,

lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted
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alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(Q),- where kis 1, 2, or 3, -
S(O)k(alkylene or substituted alkylene)-, -C(O)-, -NS(O),-, -O8(0),-, -C(0)-(alkylene or
substituted alkylene)-, -C(S)-, -C(S)-(alkylene or substituted alkylene)-, -N{R’)-, -NR’-
(alkylene or substituted alkylene)-, ~C(O)N(R")-, -CON(R")-(alkylene or substituted
alkylene)-, ~-CSN(R")-, -CSN(R*)-(alkylene or substituted alkylene)-, -N(R*)CO-(alkylene
or substituted alkylene)-, -N(R*}C(O)O-, -S(OxN(R)-, -N(R*YC(O)N(R)-,
NER)CSNR)-, “N(RIS(O}N(R’)-, -N(R?)-N=, -C(R*)=N-, -C(R*)=N-N(R")-, -
C(R?)=N-N=, ~-C(R")3-N=N-, and -C(R");-N{R")-N(R)-, where each R’ is independently
H, alkyl, or substituted alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl,

R, is H, an amino protecting group, resin, at lcast one amino acid, polypeptide, or
polynucleotide; and

R; is OH, an esler protecting group, resin, at least one amino acid, polypeptide, or
polynucleotide;
with a proviso that when A is phenylene, B is present; and that when A is —(CHa)4-, B is
not -NHC(O)(CH,CH:)-; and that when A and B are absent, R is not methyl. Such non-
natural amino acids may be in the form of a salt, or may be incorporated into a non-
natural amino acid polypeptide, polymer, polysaccharide, ot a polynucleotide and

optionally post translationally modified.

1269] In addition, amino acids having the structure of Formula (XXXIX) are included:
Ra
Ra BYR
0
Ra
Ra
R1\ﬁ Rz
0 (XXXIX),
wherein:

B is a linker selected from the group consisting of lower alkylene, substituted lower alkylene,
lower alkenylene, substituted lower alkenylene, lower heteroalkylene, substituted lower
heteroalkylene, -O-, -O-(alkylene or substituted alkylene)-, -S-, -S-(alkylene or
substituted alkylene)-, -S(O)- where k is 1, 2, or 3, -S(O)(alkylene or substituted
alkylene)-, -C(O)-, -NS(0),-, -O8(0);-, -C(O)-(alkylene or substituted alkylene)-, -C(S)-,
-C(8)-(alkylene or substituted alkylene)~, -N(R’)-, -NR’-(alkylene or substituted
alkylene)-, -C(O)N(R’)-, -CON(R’)-(alkylene or substituted alkylene)-, -CSN(R’)-,
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-CSN(R")-(alkylene or substituted alkylene)-, -N(R”)CO-(alkylene or substituted
alkylene)-, ~-N(R*)C{O)-, -S(ORN(R)-, -N(RHCOIN(R)-, -N(RIC(S)N(R’)~,
-NRIS(OWN(R)-, ~-N(R")-N=, -C(R")=N-, -C(R")=N-N(R’)-, -C(R*)=N-N=, -C(R’),~
N=N-, and -C(R");-N(R")-N(R’)-, where each R’ is independently H, alkyl, or substituted
5 alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

each R, is independently selected from the group consisting of H, halogen, alkyl, substituted

10 alkyl, -N(R)z, -C{O)R” where k is 1, 2, or 3, -C(O)N{R’),, -OR’, and -S{O)R’, where

each R’ is independently H, alkyl, or substituted alkyl. Such non-natural amino acids may
be in the form of a salt, or may be incorporated into a non-natural amino acid polypeptide,

polymer, polysaccharide, or a polynucleotide and optionally post translationally modified.

[270] In addition, the following amino acids are included:
15 COOH J%?f
0
@ N/\g/
/[ N OH HaN OH HoN \n,OH
MM COOH , O , o} , and o

Such non-natural amino acids may be are optionally amino protected group, carboxyl
protected and/or in the form of a salt, or may be incorporated into a non-natural amino
acid polypeptide, polymer, polysaccharide, or a polynucleotide and optionally post
20 translationally modified.
[271] In addition, the following amino acids having the structure of Formula (XXXX)

are included:

@]
{CRa)~ )]\
B R

Riw Ry

Iz

(XXXX)

25 wherein
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