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METHOD OF RECONSTITUTING LYOPHILIZED FORMULATION

FIELD OF THE INVENTION
[0001] The present disclosure is in the field of protein therapeutics and methods of use.
CROSS REFERENCE TO RELATED APPLICATIONS AND INCORPORATION BY REFERENCE

[0002] This application claims the benefit of U.S. Provisional Application No. 63/216,616, filed June 30, 2021, the

entire contents of which are fully incorporated herein by reference

[0003] Incorporated by reference in its entirety is a computer-readable nucleotide/amino acid sequence listing
submitted concurrently herewith and identified as follows: ASCII (text) file named “56395_Seqlisting.txt", 362,780
bytes, created June 29, 2022,

BACKGROUND

[0004] Protein-based pharmaceuticals, such as recombinant proteins, can now be obtained in high purity when
first manufactured due to advances in commercial scale purification processes. However, proteins are only
marginally stable and are highly susceptible to degradation, both chemical and physical. Chemical degradation refers
to modifications involving covalent bonds, such as deamidation, oxidation, cleavage, clipping/fragmentation,
formation of new disulfide bridges, hydrolysis, isomerization, or deglycosylation. Physical degradation includes
protein unfolding, undesirable adsorption to surfaces, and aggregation. Dealing with these physical and chemical
instabilities is one of the most challenging tasks in the development of protein pharmaceuticals (Chi et al., Pharm
Res, Vol. 20, No. 9, Sept 2003, pp. 1325-1336; Roberts, Trends Biotechnol. 2014 Jul;32(7):372-80).

[0005] Aggregation is a significant type of physical instability observed in protein formulations. It is the assembly
from initially native and folded proteins into high molecular weight species (HMW). Half-life extended bispecific T cell
engaging, antigen binding polypeptides, such as, e.g., bispecific T cell engager (BiTE®) molecules comprising a half-
life extending modality such as Fc-molecules, are prone to protein aggregation and/or other degradation events.
Protein aggregation of BITE® molecules is problematic because it can impair biological activity of the therapeutic
proteins. Further, there is concern that the presence of aggregated proteins (even humanized or fully human
proteins) can increase the risk that a patient will develop an immune response to the active protein monomer,
resulting in the formation of neutralizing antibodies and drug resistance or other adverse side effects (Mahler J
Pharm Sci. 2009 Sep;98(9):2909-34). While protein aggregates are removed as impurities in, e.g., the polishing

steps of downstream processing, aggregates can form after shipment to clinical sites and handling by clinicians.

[0006] There is a need in the art for formulations and methods to minimize the amount of high molecular weight
species in formulations prepared for administration to patients and associated inconvenience in working with protein

therapeultics at the point of care.
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SUMMARY

[0007] The present disclosure provides a method comprising (a) reconstituting a lyophilized formulation
comprising a polypeptide, a saccharide, a surfactant, and a buffer, with a diluent comprising an aromatic alcohol, a
phenolic compound, or an amino acid with aromatic side chain, and (b) administering the reconstituted formulation to
a subject in need thereof within 12 hours of reconstitution. In various aspects, the polypeptide is a bispecific antibody
construct. In various aspects, the polypeptide binds human DLL3 and human CD3, such as a polypeptide comprising
the amino acid sequence of SEQ ID NO: 75 and SEQ ID NO: 9. Optionally, the diluent comprises benzyl alcohal,
phenol, m-Cresol, or phenylalanine. Also optionally, the pH of the reconstituted formulation is from about 4 to about
7 and/or the reconstituted formulation comprises about 1 mg/mL to about 20 mg/mL of the polypeptide. In various
aspects, the buffer is a glutamate buffer, the saccharide is sucrose, and/or the surfactant is polysorbate 80. For
example, in an exemplary aspect, the formulation, prior to lyophilization, comprises 15 mM glutamate, 9% (w/V)
sucrose and 0.01% (w/V) polysorbate 80, wherein the formulation has a pH of 4.2. In various aspects, the subject is
suffering from cancer, such as small cell lung cancer (SCLC), non-small cell lung cancer (NSCLC), glioma,
glioblastoma, melanoma, neuroendocrine prostate cancer, neuroendocrine pancreatic cancer, hepatoblastoma, or

hepatocellular carcinoma.

[0008] It should be understood that while various embodiments in the specification are presented using
“comprising” language, under various circumstances, a related embodiment may also be described using “consisting
of’ or “consisting essentially of’ language. The disclosure contemplates embodiments described as “comprising” a
feature to include embodiments which “consist of’ or “consists essentially of’ the feature. The term “a” or “an” refers
to one or more; for example, “an immunoglobulin molecule,” is understood to represent one or more immunoglobulin

molecules. As such, the terms “a” (or “an”), “one or more,” and “at least one” can be used interchangeably herein.

[0009] It should also be understood that when describing a range of values, the characteristic being described
could be an individual value found within the range. For example, “a pH from about pH 4 to about pH 6,” could be,
but is not limited to, pH 4, 4.2, 4.6, 5.1, 5.5 etc. and any value in between such values. Additionally, “a pH from about
pH 4 to about pH 6,” should not be construed to mean that the pH of a formulation in question varies 2 pH units in the
range from pH 4 to pH 6 during storage, but rather a value may be picked in that range for the pH of the solution, and
the pH remains buffered at about that pH. In any of the ranges described herein, the endpoints of the range are
included in the range. However, the description also contemplates the same ranges in which the lower and/or the

higher endpoint is excluded.

[0010] When the term “about” is used, it means the recited number plus or minus 5%, 10%, 15% or more of that

recited number. The actual variation intended is determinable from the context.
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[0011] Additional features and variations of the invention will be apparent to those skilled in the art from the
entirety of this application, including the drawings, detailed description, and appended claims, and all such features
are intended as aspects of the disclosure. Likewise, features of the invention described herein can be re-combined
into additional embodiments that also are intended as aspects of the invention, irrespective of whether the
combination of features is specifically mentioned above as an aspect or embodiment of the invention. Also, only such
limitations which are described herein as critical to the invention should be viewed as such; variations of the invention

lacking limitations which have not been described herein as critical are intended as aspects of the invention.

[0012] All of the references cited herein, including patents, patent applications, literature publications, and the like,

are hereby incorporated in their entireties by reference.
BRIEF DESCRIPTION OF THE FIGURES

[0013] Figure 1is aline graph illustrating percentage of high molecular weight species (HMW%) identified by size
exclusion chromatograph (SEC) (y-axis) over time (hours) (x-axis) following reconstitution of a lyophilized formulation
using sterile water for injection (SWFI, dark circles), WFI comprising 0.9% benzyl alcohol (bWFI, dark triangles),

saline (“x"), saline comprising 0.9% benzyl alcohol (open triangles), polysorbate 80 (open diamonds), or infravenous

solution stabilizer (IVSS, dark diamonds). The study was performed at 8° C.

[0014] Figure 2 is a line graph illustrating percentage of high molecular weight species (HMW%) identified by size
exclusion chromatograph (SEC) (y-axis) over time (hours) (x-axis) following reconstitution of a lyophilized formulation
at 8> C and 25° C using sterile water for injection (sWFI, dark circles = 8° C, open circles = 25° C), phenylalanine
(dark squares = 8° C, open squares = 25° C), or WFI comprising 0.9% benzy! alcohol (bWFI, dark triangles = 8° C,
open triangles = 250 C).

[0015] Figure 3 is a line graph illustrating percentage of high molecular weight species (HMW%) identified by size
exclusion chromatograph (SEC) (y-axis) over time (hours) (x-axis) following reconstitution of a lyophilized formulation
using sterile water for injection (SWFI, dark circles), phenylalanine (Phe, dark squares), phenol (“x”), m-cresol (dark

diamonds), or WFI comprising 0.9% benzyl alcohol (0WFI, dark triangles). The study was performed at 8° C.

[0016] Figure 4 is a line graph illustrating percentage of high molecular weight species (HMW%) identified by size
exclusion chromatograph (SEC) (y-axis) over time (minutes) (x-axis) following reconstitution of a lyophilized
formulation using WFI comprising 0.9% benzyl alcohol. The study was performed at 25° C. The SEC measurement

was performed at 8° C. The two lines represent separate analyses performed on two lyophilized samples.

[0017] Figure 5is a bar graph illustrating the effects of different concentrations of benzyl alcohol on the
dissoaciation of high molecular weight species following reconstitution of a lyophilized BiTE® molecule comprising
SEQ ID NOs; 75 and 9. Benzyl alcohol concentration is noted on the x-axis (1.0 mM, 10.0 mM, 41.6 mM, and 83.2

mM), while te hr is noted on the y-axis.
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[0018] Figure 6 is a table listing various sequences referenced in the disclosure.
DETAILED DESCRIPTION

[0019] Despite the high quality of current therapeutic biotech products and the resemblance of recombinant
human proteins and antibodies to endogenous human proteins, protein instability remains an important concern.
Handling of therapeutic antibody construct formulations are associated with significant challenges, as the conditions
must maintain higher-order protein structure while minimizing degradation and aggregation, which negatively impact
therapeultic effectiveness and increase potential immunogenicity to the patient. Many protein therapeutics are
lyophilized to address the challenges associated with storage and transport. Handling and preparation of the
therapeutic at the clinical site, however, also introduces conditions which promote instability, including formation of
undesirable high molecular weight species which may elicit an unwanted immune response or adverse side effects or
effect overall efficacy. The bispecific T cell engaging antigen binding polypeptides described herein, for example,
have a tendency under certain conditions to form aggregates upon reconstitution of lyophilized formulations. While
the level of HMW species may dissociate over time, the time period required to reach “equilibrium” (i.e., reach a
steady, target level of HMW species) can be significant. For example, reconstitution of a lyophilized formulation
comprising a BITE® molecule described herein in water for injection prompts a spike in formation of HMW species
which requires over 24 hours to dissociate at 8° C and 12 hours or more at 25° C. This presents challenges at
clinical sites as lyophilized formulations are reconstituted and stored for an extended time period before
administration to a subject in an effort to minimize HMW species. This is inconvenient, requires additional storage
space for reconstituted formulations, and adds a layer of intervention that could further affect stability. Surprisingly,
reconstitution of a lyophilized formulation of the polypeptide described herein with a diluent comprising an aromatic
alcohol (e.g., benzyl alcohol), a phenolic compound (e.g., phenol or m-cresol), or an amino acid with aromatic side
chain (phenylalanine) significantly reduces the time required for HMW species in the reconstituted composition to
dissociate. As such, the time between reconstitution and administration is reduced, providing a practical advantage

to clinicians and patients.

[0020] The disclosure provides a method comprising (a) reconstituting a lyophilized formulation comprising a
polypeptide, a saccharide, a surfactant, and a buffer, with a diluent comprising an aromatic alcohol (e.g., benzyl
alcohol), a phenolic compound (e.g., phenol or m-cresol), or an amino acid with aromatic side chain (phenylalanine),
and (b) administering the reconstituted formulation to a subject in need thereof within 12 hours of reconstitution. In
various aspects, the polypeptide binds human DLL3 and humanCD3, and optionally comprises SEQ ID NO: 75 and
SEQID NO: 9.

[0021] Various aspects of the disclosure are described below. The use of section headings is merely for the
convenience of reading, and not intended to be limiting per se. The entire document is intended to be viewed as a

unified disclosure, and it should be understood that all combinations of features described herein are contemplated.

4
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[0022] Polypeptides

[0023] In exemplary aspects, the polypeptide of the lyophilized formulation is an antibody or immunoglobulin-like
construct, which includes traditional antibody formats and antigen-binding fragments thereof, as well as constructs
based on antibody structural features that allow antigen binding. The term "antibody" refers to an intact antigen-
binding immunoglobulin. The antibody can be an IgA, IgD, IgE, IgG, or IgM antibody, including any one of IgG1,
IgG2, IgG3 or IgG4. In various aspects, an intact antibody comprises two full-length heavy chains and two full-length
light chains. An antibody has a variable region and a constant region. In IgG formats, a variable region is generally
about 100-110 or more amino acids, comprises three complementarity determining regions (CDRs), is primarily
responsible for antigen recognition, and substantially varies among other antibodies that bind to different antigens. A
variable region typically comprises at least three heavy or light chain CDRs (Kabat et al., 1991, Sequences of
Proteins of Immunological Interest, Public Health Service N.I.H., Bethesda, Md.; see also Chothia and Lesk, 1987, J.
Mol. Biol. 196:901-917; Chothia et al., 1989, Nature 342; 877-883), within a framework region (designated framework
regions 1-4, FR1, FR2, FR3, and FR4, by Kabat et al., 1991; see also Chothia and Lesk, 1987, supra). The constant

region allows the antibody to recruit cells and molecules of the immune system.

[0024] The protein or polypeptide of the lyophilized formulation is, in various aspects, “bispecific” insofar as it binds
two different antigen targets. “Multispecific” constructs also are contemplated which bind more than two different
antigen targets (e.g., three different antigen targets). A “bispecific’ antibody construct generally comprises a first
binding domain and a second binding domain, wherein the first binding domain binds to one antigen or target (e.g.,
the target cell surface antigen), and the second binding domain binds to another antigen or target (e.g., CD3).
Accordingly, the antibody construct optionally comprises specificities for two different antigens or targets. The term
“target cell surface antigen” refers to an antigenic structure expressed by a cell and which is present at the cell
surface such that it is accessible for an antibody construct as described herein. It may be a protein, preferably the
extracellular portion of a protein, or a carbohydrate structure, preferably a carbohydrate structure of a protein, such

as a glycoprotein.

[0025] Multispecific (e.g., bispecific) antibodies and/or multispecific (e.g., bispecific) antibody constructs include,
but are not limited to, traditional bispecific immunoglobulins (e.g., BslgG), IgG comprising one or more appended
antigen-binding domains (e.g., the amino or carboxy termini of light or heavy chains are connected to additional
antigen-binding domains, such as single domain antibodies or paired antibody variable domains (e.g., Fv or scFv)),
BsAb fragments (e.g., bispecific single chain antibodies), multispecific (e.g., bispecific) fusion polypeptides (e.g.,
antigen binding domains fused to an effector moiety), and BsAb conjugates. See, e.g., Spiess et al., Molecular
Immunology 67(2) Part A; 97-106 (2015), which describes various bispecific formats and is hereby incorporated by
reference. Examples of bispecific antibody constructs include, but are not limited to, diabodies, single chain

diabodies, tandem scFvs, bispecific T cell engager (BITE®) format (a fusion protein consisting of two single-chain
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variable fragments (scFvs) joined by a linker), Fab, bispecifics, single chain Fab; bispecifics, as well as engineered
constructs comprising full length antibodies (e.g., full length antibodies with Fc mutations that facilitate assembly of
multispecific constructs). The disclosure also contemplates scFv-single domain antibodies comprising at least one
single domain antibody (e.g., two single domain antibodies) and one scFv, optionally connected by linkers. See also,
e.g., Chames & Baty, 2009, mAbs 1[6]:1-9; and Holliger & Hudson, 2005, Nature Biotechnology 23[9]:1126-1136; Wu
et al., 2007, Nature Biotechnology 25[11]:1290-1297;Michaelson et al., 2009, mAbs 1[2]:128-141; International
Patent Publication No. 2009032782 and 2006020258; Zuo et al., 2000, Protein Engineering 13[5]:361-367; U.S.
Patent Application Publication No. 20020103345; Shen et al., 2006, J Biol Chem 281[16]:10706-10714; Lu et al.,
2005, J Biol Chem 280[20]:19665-19672; and Kontermann, 2012 MAbs 4(2):182, all of which are expressly

incorporated herein. In various aspects, the polypeptide is a BITE® or BITE® HLE construct.

[0026] The term "binding domain" refers to a domain which (specifically) binds to (i.e., interacts with or recognizes)
a given target epitope or a given target site on a target molecule (antigen), such as, e.g., CDH19, MSLN, DLL3,
FLT3, EGFRuvlll, BCMA, PSMA, CD33, CD19, CD70, CLDN18.2, MUC17, or CD3. In a bispecific antibody construct,
for example, the structure and function of the first binding domain (recognizing, e.g., CDH19, MSLN, DLL3, FLT3,
EGFRuvIIl, BCMA, PSMA, CD33, CD19, CD70, CLDN18.2, or MUC17), and preferably also the structure and/or
function of the second binding domain (recognizing CD3), is/are based on the structure and/or function of an
antibody, e.g., of a full-length or whole immunoglobulin molecule. Alternatively, the structure and function are drawn
from the variable heavy chain (VH) and/or variable light chain (VL) domains of an antibody or fragment thereof.
Preferably, the first binding domain is characterized by the presence of three light chain CDRs (i.e., CDR1, CDR2
and CDR3 of the VL region) and/or three heavy chain CDRs (i.e., CDR1, CDR2 and CDR3 of the VH region). The
second binding domain preferably also comprises the minimum structural requirements of an antibody which allow for
the target binding. More preferably, the second binding domain comprises at least three light chain CDRs (j.e.,
CDR1, CDR2 and CDRS of the VL region) and/or three heavy chain CDRs (i.e., CDR1, CDR2 and CDR3 of the VH

region). In various aspects, one or more of the antigen binding domains are human or humanized or chimeric.

[0027] In some aspects, the lyophilized protein is a bispecific antibody construct (e.g., bispecific T cell engaging
antigen binding polypeptide) comprising a first binding domain that binds to a tumor antigen (e.g., DLL3), a second
binding domain that binds to human CD3 on the surface of a T cell, and optionally a third domain comprising, in an
amino to carboxyl order, hinge-CH2 domain-CH3 domain-linker-hinge-CH2 domain-CH3 domain. In some aspects,

each of the first and second binding domains comprise a VH region and a VL region.

[0028] Binding domains and variable domains (VH/VL) of an antigen binding polypeptide may or may not comprise
peptide linkers (spacer peptides). A peptide linker may connect one variable and/or binding domain to another
variable and/or binding domain. Peptide linkers can also be used to fuse a third domain to the other domains of a

bispecific T cell engaging, antigen binding polypeptide. Among suitable peptide linkers are those described in U.S.
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Patents 4,751,180 and 4,935,233 or International Patent Publication No. WO 88/09344, the disclosures of which are
incorporated herein by reference in their entireties. The peptide linkers can also be used to attach other domains or
modules or regions (such as half-life extending domains) to a bispecific T cell engaging antigen binding polypeptide

described herein.

[0029] In some aspects, the protein or polypeptide comprises a third domain comprising all or part of an “F¢” or
“Fc region” or “Fc domain,” which refers to the polypeptide comprising the constant region of an antibody excluding
the first constant region immunoglobulin domain. Thus, “Fc domain” refers to the last two constant region
immunoglobulin domains of IgA, IgD, and IgG, the last three constant region immunoglobulin domains of IgE and
IgM, and the flexible hinge N-terminal to these domains. For IgA and IgM, Fc may include the J chain. For IgG, the
Fc domain comprises immunoglobulin domains Cy2 and Cy3 (Cy2 and Cy3) and the lower hinge region between Cy1
(Cy1) and Cy2 (Cy2). The bispecific T cell engaging antigen binding polypeptide is preferably an IgG antibody (which
includes several subclasses, including, but not limited to 1gG1, 1gG2, 1gG3, and IgG4). Although the boundaries of
the Fc region may vary, the human IgG heavy chain Fc region is usually defined to include residues C226 or P230 to
its carboxyl-terminus, wherein the numbering is according to the EU index as in Kabat. In some aspects, amino acid
modifications are made to the Fc region, for example, to alter binding to one or more FcyR receptors or to the FcRn

receptor.

[0030] In some embodiments, the lyophilized formulation described herein comprises a bispecific antibody
construct comprising a first binding domain that binds to a target cell surface antigen and a second binding domain
that binds to human CD3 on the surface of a T cell. In any of the aspects described herein, the target cell surface
antigen is CDH19, MSLN, DLL3, FLT3, EGFR, EGFRvIIl, BCMA, PSMA, CD33, CD19, CD70, MUC17 or CLDN18.2.
The bispecific antibody construct, in various aspects, comprises a third domain comprising, in an amino to carboxyl
order, hinge-CH2 domain-CH3 domain-linker-hinge-CH2 domain-CH3 domain. In some embodiments, each of the
first and second binding domains comprise a VH region and a VL region. Thus, in some embodiments, the
formulations described herein comprise a bispecific antibody construct which binds human CD3 and human CDH19,
or human CD3 and human MSLN, or human CD3 and human DLL3, or human CD3 and human FLT3, or human CD3
and human EGFRUvIII, or human CD3 and human BCMA, or human CD3 and PSMA, or human CD3 and human
CD33, or human CD3 and human CD19, human CD3 and human CD70, or human CD3 and human MUC17, or
human CD3 and human CLDN18.2.

[0031] In some embodiments, the first binding domain of the bispecific antibody construct comprises a set of six
CDRs set forth in (a) SEQ ID NOs: 24-29, (b) SEQ ID NOs: 34-39, (c) SEQ ID NOs: 78-83, (d) SEQ ID NOs: 10-15,
(e) SEQ ID NOs: 46-51, (f) SEQ ID NOs: 88-93, (g) SEQ ID NOs: 67-72, (h) SEQ ID NOs: 56-61, (i) SEQ ID NOs:
112-117, (j) SEQ ID NOs: 100-105, (k) SEQ ID NOs:148-153, SEQ ID NOs: 157-162, or SEQ ID NOs: 166-171, or
SEQ ID NOs: 175-180, (1) SEQ ID NOs:132-137, or (m) SEQ ID NOs: 123-128.
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[0032] In some embodiments, the first binding domain of the bispecific antibody construct comprises a VH region
comprising an amino acid sequence at least 90% identical (e.g., 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%,
or 100% identical) to the amino acid sequence set forth in SEQ ID NO: 30, 40, 84, 16, 17, 52, 94, 73, 62, 118, 154,
163, 172, 181, 106, 138, 143, or 129. In some embodiments, the first binding domain of the bispecific antibody
construct comprises a VH comprising the amino acid sequence set forth in SEQ ID NO: 30, 40, 84, 16, 17, 52, 94,
73,62, 118, 154, 163, 172, 181, 106, 138, 143, or 129.

[0033] In some embodiments, the first binding domain of the bispecific antibody construct comprises a VL region
comprising an amino acid sequence at least 90% identical (e.g., 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%,
or 100% identical) to the amino acid sequence set forth in SEQ ID NO: 31, 41, 85, 18, 19, 53, 95, 74, 63, 119, 155,
164, 173, 182, 107, 139, 144, or 130. In some embodiments, the first binding domain of the bispecific antibody
construct comprises a VL comprising the amino acid sequence set forth in SEQ ID NO: 31, 41, 85, 18, 19, 53, 95, 74,
63, 119, 155, 164, 173, 182, 107, 139, 144, or 130.

[0034] In some embodiments, the first binding domain comprises (a) a VH region comprising an amino acid
sequence set forth in SEQ ID NO: 30 and a VL region comprising an amino acid sequence set forth in SEQ ID NO:
31; (b) a VH region comprising an amino acid sequence set forth in SEQ ID NO: 40 and a VL region comprising an
amino acid sequence set forth in SEQ ID NO: 41; (¢) a VH region comprising an amino acid sequence set forth in
SEQ ID NO: 84 and a VL region comprising an amino acid sequence set forth in SEQ ID NO: 85; (d) a VH region
comprising an amino acid sequence set forth in SEQ ID NO: 16 or 17 and a VL region comprising an amino acid
sequence set forth in SEQ ID NO: 18 or 19; (e) a VH region comprising an amino acid sequence set forth in SEQ ID
NO: 52 and a VL region comprising an amino acid sequence set forth in SEQ ID NO: 53; (f) a VH region comprising
an amino acid sequence set forth in SEQ ID NO: 94 and a VL region comprising an amino acid sequence set forth in
SEQ ID NO: 95; (g) a VH region comprising an amino acid sequence set forth in SEQ ID NO: 73 and a VL region
comprising an amino acid sequence set forth in SEQ ID NO: 74; (h) a VH region comprising an amino acid sequence
set forth in SEQ ID NO: 62 and a VL region comprising an amino acid sequence set forth in SEQ ID NO: 63; (i) a VH
region comprising an amino acid sequence set forth in SEQ ID NO: 118 and a VL region comprising an amino acid
sequence set forth in SEQ ID NO: 119; () a VH region comprising an amino acid sequence set forth in SEQ ID NO:
154, 163, 172 or 181 and a VL region comprising an amino acid sequence set forth in SEQ ID NO: 155, 164, 173 or
182; (k) a VH region comprising an amino acid sequence set forth in SEQ ID NO: 106 and a VL region comprising an
amino acid sequence set forth in SEQ ID NO: 107; (1) a VH region comprising an amino acid sequence set forth in
SEQ ID NO: 138 or 143 and a VL region comprising an amino acid sequence set forth in SEQ ID NO: 139 or 144; or
(m) a VH region comprising an amino acid sequence set forth in SEQ ID NO: 129 and a VL region comprising an

amino acid sequence set forth in SEQ ID NO: 130.
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[0035] In some embodiments, the second binding domain of the bispecific antibody construct comprises a set of
six CDRs set forth in SEQ ID NOs: 1-6. In some embodiments, the second binding domain of the bispecific antibody
construct comprises a VH region comprising an amino acid sequence at least 90% identical (e.g., 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, or 100% identical) to the amino acid sequence set forth in SEQ ID NO: 7. In some
embodiments, the second binding domain of the bispecific antibody construct comprises a VH comprising the amino
acid sequence set forth in SEQ ID NO: 7. In some embodiments, the second binding domain of the bispecific
antibody construct comprises a VL region comprising an amino acid sequence at least 90% identical (e.g., 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical) to the amino acid sequence set forth in SEQ ID NO:
8. In some embodiments, the second binding domain of the bispecific antibody construct comprises a VL comprising
the amino acid sequence set forth in SEQ ID NO: 8. In some embodiments, the second binding domain comprises a
VH region comprising an amino acid sequence set forth in SEQ ID NO: 7 and a VL region comprising an amino acid
sequence set forth in SEQ ID NO: 8.

[0036] In some embodiments, the bispecific antibody construct comprises a first binding domain that binds CD19
comprising an anti-CD19 variable light domain comprising the amino acid sequence of SEQ ID NO: 85 and an anti-
CD19 variable heavy domain comprising the amino acid sequence of SEQ ID NO: 84, a second binding domain
comprising an anti-CD3 variable heavy domain comprising the amino acid sequence of SEQ ID NO: 7, and an anti-
CD3 variable light domain comprising the amino acid sequence of SEQ ID NO: 8. For example, in an embodiment,
the bispecific antibody construct comprises a first binding domain comprising the amino acid sequence of SEQ ID
NO: 86 and a second binding domain comprising the amino acid sequence of SEQ ID NO: 9. In some embodiments,

the bispecific antibody construct comprises the amino acid sequence set forth in SEQ ID NO: 87.

[0037] In some embodiments, the bispecific antibody construct comprises a first binding domain that binds MSLN
comprising an anti-MSLN variable light domain comprising the amino acid sequence of SEQ ID NO: 41 and an anti-
MSLN variable heavy domain comprising the amino acid sequence of SEQ ID NO: 40, a second binding domain
comprising an anti-CD3 variable heavy domain comprising the amino acid sequence of SEQ ID NO: 7, and an anti-
CD3 variable light domain comprising the amino acid sequence of SEQ ID NO: 8. For example, in one embodiment,
the bispecific antibody construct comprises a first binding domain comprising the amino acid sequence of SEQ ID
NO: 42 and a second binding domain comprising the amino acid sequence of SEQ ID NO: 9. In some embodiments,

the bispecific antibody construct comprises an amino acid sequence set forth in SEQ ID NO: 43, 44, or 45.

[0038] In some embodiments, the bispecific antibody construct comprises a first binding domain that binds FLT3
comprising an anti-FLT3 variable light domain comprising the amino acid sequence of SEQ ID NO: 63 and an anti-
FLT3 variable heavy domain comprising the amino acid sequence of SEQ ID NO: 62, a second binding domain

comprising an anti-CD3 variable heavy domain comprising the amino acid sequence of SEQ ID NO: 7, and an anti-

CD3 variable light domain comprising the amino acid sequence of SEQ ID NO: 8. For example, in one embodiment,
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the bispecific antibody construct comprises a first binding domain comprising the amino acid sequence of SEQ ID
NO: 64 and a second binding domain comprising the amino acid sequence of SEQ ID NO; 9. In some embodiments,

the bispecific antibody construct comprises an amino acid sequence set forth in SEQ ID NO: 65 or 66.

[0039] In some embodiments, the bispecific antibody construct comprises a first binding domain that binds
EGFRVvIII comprising an anti-EGFRuvIII variable light domain comprising the amino acid sequence of SEQ ID NO: 31
and an anti-EGFRuvlIl variable heavy domain comprising the amino acid sequence of SEQ ID NO: 30, a second
binding domain comprising an anti-CD3 variable heavy domain comprising the amino acid sequence of SEQ ID NO:
7, and an anti-CD3 variable light domain comprising the amino acid sequence of SEQ ID NO: 8. For example, in an
embodiment, the bispecific antibody construct comprises a first binding domain comprising the amino acid sequence
of SEQ ID NO: 32 and a second binding domain comprising the amino acid sequence of SEQ ID NO: 9. In some

embodiments, the bispecific antibody construct comprises an amino acid sequence set forth in SEQ ID NO: 33.

[0040] In some embodiments, the bispecific antibody construct comprises a first binding domain that binds BCMA
comprising an anti-BCMA variable light domain comprising the amino acid sequence of SEQ ID NO: 95 and an anti-
BCMA variable heavy domain comprising the amino acid sequence of SEQ ID NO: 94, a second binding domain
comprising an anti-CD3 variable heavy domain comprising the amino acid sequence of SEQ ID NO: 7, and an anti-
CD3 variable light domain comprising the amino acid sequence of SEQ ID NO: 8. For example, in an embodiment,
the bispecific antibody construct comprises a first binding domain comprising the amino acid sequence of SEQ ID
NO: 96 and a second binding domain comprising the amino acid sequence of SEQ ID NO: 9. In some embodiments,

the bispecific antibody construct comprises an amino acid sequence set forth in SEQ ID NO: 98 or SEQ ID NO: 97.

[0041] In some embodiments, the bispecific antibody construct comprises a first binding domain that binds PSMA
comprising an anti-PSMA variable light domain comprising the amino acid sequence of SEQ ID NO: 119 or 107 and
an anti-PSMA variable heavy domain comprising the amino acid sequence of SEQ ID NO: 118 or 106, a second
binding domain comprising an anti-CD3 variable heavy domain comprising the amino acid sequence of SEQ ID NO:
7, and an anti-CD3 variable light domain comprising the amino acid sequence of SEQ ID NO: 8. For example, in an
embodiment, the bispecific antibody construct comprises a first binding domain comprising the amino acid sequence
of SEQ ID NO: 120 or 108 and a second binding domain comprising the amino acid sequence of SEQ ID NO: 9. In
some embodiments, the bispecific antibody construct comprises an amino acid sequence set forth in SEQ ID NO:
121, 122, 109, 110, or 111.

[0042] In some embodiments, the bispecific antibody construct comprises a first binding domain that binds CD33
comprising an anti-CD33 variable light domain comprising the amino acid sequence of SEQ ID NO: 18 or 19 and an
anti-CD33 variable heavy domain comprising the amino acid sequence of SEQ ID NO: 16 or 17, a second binding

domain comprising an anti-CD3 variable heavy domain comprising the amino acid sequence of SEQ ID NO: 7, and

an anti-CD3 variable light domain comprising the amino acid sequence of SEQ ID NO: 8. For example, in one
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embodiment, the bispecific antibody construct comprises a first binding domain comprising the amino acid sequence
of SEQ ID NO: 189 or 190 and a second binding domain comprising the amino acid sequence of SEQ ID NO: 9. In
some embodiments, the bispecific antibody construct comprises the amino acid sequence set forth in SEQ ID NO:
20, 21, 22, or 23,

[0043] In some embodiments, the bispecific antibody construct comprises a first binding domain that binds CDH19
comprising an anti-CDH19 variable light domain comprising the amino acid sequence of SEQ ID NO: 53 and an anti-
CDH19 variable heavy domain comprising the amino acid sequence of SEQ ID NO: 52, a second binding domain
comprising an anti-CD3 variable heavy domain comprising the amino acid sequence of SEQ ID NO: 7, and an anti-
CD3 variable light domain comprising the amino acid sequence of SEQ ID NO: 8. For example, in one embodiment,
the bispecific antibody construct comprises a first binding domain comprising the amino acid sequence of SEQ ID
NO: 54 and a second binding domain comprising the amino acid sequence of SEQ ID NO: 9. In some embodiments,

the bispecific antibody construct comprises the amino acid sequence set forth in SEQ ID NO: 55.

[0044] In some embodiments, the bispecific antibody construct comprises a first binding domain that binds MUC17
comprising an anti-MUC17 variable light domain comprising the amino acid sequence of SEQ ID NO: 155, 164, 173,
or 182 and an anti-MUC17 variable heavy domain comprising the amino acid sequence of SEQ ID NO: 154, 163,
172, or 181, a second binding domain comprising an anti-CD3 variable heavy domain comprising the amino acid
sequence of SEQ ID NO: 7, and an anti-CD3 variable light domain comprising the amino acid sequence of SEQ ID
NO: 8. For example, in embodiments, the bispecific antibody construct comprises a first binding domain comprising
the amino acid sequence of SEQ ID NO: 194 and a second binding domain comprising the amino acid sequence set
forth in SEQ ID NO: 195 (optionally with an Fc domain comprising the amino acid sequence of SEQ ID NO: 196). In
some embodiments, the bispecific antibody construct comprises the amino acid sequence set forth in SEQ ID NO:
156, 165, 174, or 183.

[0045] In some embodiments, the bispecific antibody construct comprises a first binding domain that binds
cldn18.2 comprising an anti-cldn18.2 variable light domain comprising the amino acid sequence of SEQ ID NO: 139
or 144 and an anti-cldn18.2 variable heavy domain comprising the amino acid sequence of SEQ ID NO: 138 or 143,
a second binding domain comprising an anti-CD3 variable heavy domain comprising the amino acid sequence of
SEQ ID NO: 7, and an anti-CD3 variable light domain comprising the amino acid sequence of SEQ ID NO: 8. For
example, in one embodiment, the bispecific antibody construct comprises a first binding domain comprising the
amino acid sequence of SEQ ID NO: 140 or 145 and a second binding domain comprising the amino acid sequence
of SEQ ID NO: 9. In some embodiments, the bispecific antibody construct comprises the amino acid sequence set
forth in SEQ ID NO: 141, 142, 146, or 147.

[0046] In some embodiments, the bispecific antibody construct comprises a first binding domain that binds CD70

comprising an anti-CD70 variable light domain comprising the amino acid sequence of SEQ ID NO: 130 and an anti-
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CD70 variable heavy domain comprising the amino acid sequence of SEQ ID NO: 129, a second binding domain
comprising an anti-CD3 variable heavy domain comprising the amino acid sequence of SEQ ID NO: 7, and an anti-
CD3 variable light domain comprising the amino acid sequence of SEQ ID NO: 8. For example, in embodiments, the
bispecific antibody construct comprises a first binding domain comprising the amino acid sequence of SEQ ID NO:
191 and a second binding domain comprising the amino acid sequence set forth in SEQ ID NO: 192 (optionally with
an Fe¢ domain comprising the amino acid sequence of SEQ ID NO: 193). In some embodiments, the bispecific

antibody construct comprises an amino acid sequence set forth in SEQ ID NO: 131.

[0047] In various aspects, the lyophilized formulation comprises a polypeptide that binds to human DLL3 (Delta-
like ligand 3; UniProtkB - Q9NYJ7) and human CD3 (Cluster of differentiation 3). In this regard, the polypeptide is an
antigen-binding protein or polypeptide comprising a scaffold or framework portion that allows an antigen binding
domain to adopt a conformation that promotes binding of the antigen binding polypeptide to the antigen (i.e., DLL3 or
CD3). In various aspects of the disclosure, the polypeptide comprises antigen binding domains that comprise the
amino acid sequences of SEQ ID NOs: 75 and 9. The structure and function of antigen binding domains may be
based on the structure and/or function of an antibody, e.g., of a full-length or whole immunoglobulin molecule and/or
drawn from the variable heavy chain (VH) and/or variable light chain (VL) domains of an antibody. Binding domains
are typically characterized by the presence of three light chain CDRs (i.e., CDR1, CDR2 and CDRS3 of the VL region)
and/or three heavy chain CDRs (i.e., CDR1, CDR2 and CDRS3 of the VH region) alongside minimum structural
requirements which allow for the target binding. In some aspects, the binding domain comprises a single chain
antigen binding polypeptide comprising, e.g., a variable heavy chain, a scFv linker, and a variable light domain.
Optionally, the C-terminus of a variable light chain is attached to the N-terminus of the scFv linker, the C-terminus of
which is attached to the N-terminus of a variable heavy chain (N-vh-linker-vl-C), although the configuration can be
switched (N-vl-linker-vh-C). Alternatively, the C-terminus of the variable heavy chain may be attached to the N-
terminus of the scFv linker, the C-terminus of which is attached to the N-terminus of a variable light chain (N-vl-linker-

vh-C), although the configuration can be switched (N-vh-linker-v-C).

[0048] The formulation described herein, in various aspects, comprises a polypeptide (e.g., a bispecific T cell
engaging antigen binding polypeptide) which binds human CD3 and human DLL3. In some aspects, the polypeptide
comprises a first binding domain that binds DLL3 and comprises a set of six CDRs set forth in SEQ ID NOs: 67-72.

In some aspects, the DLL3 binding domain comprises a VH region comprising an amino acid sequence at least 90%
identical (e.g., 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical) to the amino acid sequence set
forth in SEQ ID NO: 73. |In some aspects, the DLL3 binding domain of the polypeptide comprises a VL region
comprising an amino acid sequence at least 90% identical (e.g., 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%,
or 100% identical) to the amino acid sequence set forth in SEQ ID NO: 74. For example, the DLL3 binding domain

may comprise a VH region comprising an amino acid sequence set forth in SEQ ID NO: 73 and a VL region
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comprising an amino acid sequence set forth in SEQ ID NO: 74, such as a binding domain comprising the amino acid
of SEQ ID NO: 75. In some aspects, the CD3 binding domain of the polypeptide comprises a set of six CDRs set
forth in SEQ ID NOs; 1-6. For example, the CD3 binding domain optionally comprises a VH region comprising an
amino acid sequence at least 90% identical (e.g., 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
identical) to the amino acid sequence set forth in SEQ ID NO: 7. In some aspects, the CD3 binding domain of the
polypeptide comprises a VL region comprising an amino acid sequence at least 90% identical (e.g., 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, or 100% identical) to the amino acid sequence set forth in SEQ ID NO: 8. In some
aspects, wherein the second binding domain comprises a VH region comprising an amino acid sequence set forth in
SEQ ID NO: 7 and a VL region comprising an amino acid sequence set forth in SEQ ID NO: 8, such as a binding
domain comprising the amino acid sequence of SEQ ID NO: 9. In some aspects, the polypeptide comprises an
amino acid sequence set forth in SEQ ID NO: 76 or 77.

[0049] In various embodiments, the bispecific T cell engaging antigen binding polypeptide is tarlatamab
(International Nonproprietary Names for Pharmaceutical Substances (INN): Proposed INN: List 123, WHO Drug
Information 34(2): 395-397 (2020)), also known as AMG 757. Tarlatamab is an immunoglobulin scFv-scFv-scFe,
anti-[Homo sapiens DLL3 (delta-like ligand 3)] and anti-{Homo sapiens CD3E (CD3 epsilon, Leu-4)], monoclonal
antibody single chain (scFv)2-scFc, bispecific; IG single chain scFv-scFv-scFc, anti-DLL3 and anti-CD3E (1-982)
[scFv-VH-V-kappa anti-DLL3 (1-241) [VH (Homo sapiens IGHV4-59*01 G49>C (44) (96.9%) -(IGHD) -IGHJ4*01
(100%)) CDR-IMGT [8.7.12] (26-33.51-57.96-107) (1-118) -15-mertris(tetraglycyl-seryl) linker (119-133)-V-KAPPA
(Homo sapiens IGKV3-20%01 (91.7%) -IGKJ2*01 Q120>C (234) (90.9%)) CDRIMGT [7.3.9] (160-166.184-186.223-
231) (134-241)] -6-merseryl-tetraglycyl-seryl linker (242-247) -scFv-VH-V-lambda antiCD3E (248-496) [VH (Mus
musculuslGHV10-1*02 (91.9%) - (IGHD) -IGHJ3*01 (86.7%)/Homo sapiens IGHV3-73*01 (87.0%) -(IGHD) -
IGHJ5*01 (100%)) CDR-IMGT [8.10.16] (273- 280.298-307.346-361) (248-372)-15-mer-tris(tetraglycyl-seryl) linker
(373-387) -V-LAMBDA (Homo sapiens IGLV7-43"01 (85.1%) -IGLJ3*02 (100%)) CDR-IMGT [9.3.9] (413-421.439-
441.478-486) (388-496)] -4-mer-tetraglycyl linker (497-500) - scFc (h-CH2-CH3)-(h-CH2-CH3) (501-982) [Homo
sapiens IGHG1*03 h-CH2-CH3, nG1m1 (hinge 6-15 (501-510), CH2 R83>C (572), N84.4>G (577), V85>C (582)
(5611-620), CH3 E12 (636), M14 (638) (621-725), CHS>del) (501-725) -30-merhexakis(tetraglycyl-seryl) linker (726-
755) -Homo sapiens IGHG1*03 h-CH2-CH3, nG1m1 (hinge 6-15 (756-765), CH2 R83>C (827), N84.4>G (832),
V85>C (837) (766-875), CH3 E12 (891), M14 (893) (876-980), CHS (981-982)) (756-982), non-glycosylated,

produced in Chinese hamster ovary (CHO) cells; immunomodulator, antineoplastic.

[0050] Optionally, the polypeptide comprises the amino acid sequence set forth in SEQ ID NO: 20, SEQ ID NO:
21, SEQID NO: 22, SEQ ID NO: 23, SEQID NO: 33, SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, SEQ ID NO:
55, SEQ ID NO: 65, SEQ ID NO: 66, SEQ ID NO: 76, SEQID NO: 77, SEQ ID NO: 87, SEQ ID NO: 97, SEQ ID NO:
98, SEQ ID NO: 99, SEQ ID NO: 109, SEQ ID NO: 110, SEQ ID NO: 111, SEQ ID NO: 121, SEQID NO: 122, SEQ
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ID NO: 131, SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID NO: 146, SEQ ID NO: 147, SEQ ID NO: 156, SEQ ID NO:
165, SEQ ID NO: 174, SEQ ID NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 187, or
SEQ ID NO: 188, such as the amino acid sequence set forth in SEQ ID NO: 76, SEQ ID NO: 77, SEQ ID NO: 97,
SEQ ID NO: 98, SEQ ID NO: 99, SEQ ID NO: 156, SEQ ID NO: 165, SEQ ID NO: 174, or SEQ ID NO: 183

[0051] In some aspects, the reconstituted formulation comprises the polypeptide (e.g., the bispecific T cell
engaging antigen binding polypeptide) in a concentration ranging from about 0.5 mg/mL to about 50 mg/mL (e.g.,
from about 1 mg/mL to about 20 mg/mL or about 15 mg/mL). In some aspects, the reconstituted formulation
comprises the polypeptide at a concentration of about 1 mg/mL, about 2 mg/mL, about 3 mg/mL, about 4 mg/mL,
about 5 mg/mL, about 6 mg/mL, about 7 mg/mL, about 8 mg/mL, about 9 mg/mL, about 10 mg/mL, about 11 mg/mL,
about 12 mg/mL, about 13 mg/mL, about 14 mg/mL, about 15 mg/mL, about 16 mg/mL, about 17 mg/mL, about 18
mg/mL, about 19 mg/mL, or about 20 mg/mL, or any range between these endpoints. Alternatively, the reconstituted
formulation comprises the polypeptide at a concentration of about 25 mg/mL, about 30 mg/mL, about 35 mg/mL,
about 40 mg/mL, about 45 mg/mL, or about 50 mg/mL, or any range between these endpoints. In various aspects,
the reconstituted formulation comprises the polypeptide at a concentration of at least about 1 mg/mL, about 2 mg/mL,
about 3 mg/mL, about 4 mg/mL, about 5 mg/mL, about 6 mg/mL, about 7 mg/mL, about 8 mg/mL, about 9 mg/mL, or
about 10 mg/mL, and no higher than about 15 mg/mL, 20 mg/mL, 25 mg/mL, about 30 mg/mL, about 35 mg/mL,
about 40 mg/mL, about 45 mg/mL, or about 50 mg/mL. For example, the reconstituted formulation optionally

comprises the polypeptide in a concentration of about 15 mg/mL.
[0052] Buffers

[0053] The formulation of the disclosure comprises a buffer, which optionally is an acetate buffer, a glutamate
buffer, a citrate buffer, a succinate buffer, a tartrate buffer, a fumarate buffer, a maleate buffer, a histidine buffer, a

phosphate buffer, or a combination thereof. Optionally, the buffer is a glutamate buffer.

[0054] In some aspects, the buffer is present in the formulation at concentration that maintains a pH of about 4 to
about 7, about 4 to about 6, about 4 to about 5, or about 4.2. The effect of pH on formulations may be characterized
using any one or more of several approaches such as accelerated stability studies and calorimetric screening studies
(Remmele R.L. Jr,, et al., Biochemistry, 38(16): 5241-7 (1999)). In the context of the lyophilized formulation, the
buffer may be present in the pre-lyophilized formulation at a concentration between about 0.1 mM and about 1000
mM (1 M), such as between about 5 mM and about 200 mM (e.g., between about 5 mM to about 100 mM). By “pre-
lyophilized formulation” is meant the formulation just prior to lyophilization. In various aspects, the buffer is present in
the pre-lyophilized formulation at a concentration between about 10 mM and 50 about mM. Suitable buffer
concentrations encompass concentrations of about 200 mM or less. In some aspects, the concentration of the buffer
is (i) at least about 1 mM, at least about 2 mM, at least about 3 mM, at least about 4 mM, at least about 5 mM, at

least about 6 mM, at least about 7 mM, at least about 8 mM, at least about 9 mM, at least about 10 mM, at least
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about 11 mM, at least about 12 mM, at least about 13 mM, at least about 14 mM, or at least about 15 mM, and (i) no
more than about 20 mM, no more than about 30 mM, no more than about 40 mM, no more than about 50 mM, no
more than about 60 mM, no more than about 70 mM, no more than about 80 mM, no more than about 90 mM, no
more than about 100 mM, or no more than about 200 mM. In some aspects, the buffer in the in the pre-lyophilized
formulation is present in a concentration of about 190 mM, about 180 mM, about 170 mM, about 160 mM, about 150
mM, about 140 mM, about 130 mM, about 120 mM, about 110 mM, about 100 mM, about 80 mM, about 70 mM,
about 60 mM, about 50 mM, about 40 mM, about 30 mM, about 20 mM, about 19 mM, about 18 mM, about 17 mM,
about 16 mM, about 15 mM, about 14 mM, about 13 mM, about 12 mM, about 11 mM, about 10 mM or about 5 mM.

In some aspects, the concentration of the buffer (e.g., glutamate) in the pre-lyophilized formulation is about 15 mM.
[0055] Surfactants

[0056] The formulations described here comprise a surfactant. Exemplary surfactants include, but are not limited
to, polysorbate 20, polysorbate 40, polysorbate 60, polysorbate 80, poloxamer 188, poloxamer 407, Triton® X-100
(2-[4-(2,4,4-trimethylpentan-2-yl)phenoxy]ethanol; CAS # 9002-93-1), polyoxyethylene, PEG 3350, and PEG 4000,

as well as combinations thereof. Optionally, the buffer is polysorbate 80.

[0057] In some aspects, the pre-lyophilized formulation comprises a surfactant at a concentration of about 0.001%
to about 5% wiv. For example, the concentration is, in various instances, about 0.001% to about 0.5% (such as
about 0.004 to about 0.5% wiv, or about 0.001 to about 0.01% wiv, or about 0.004 to about 0.01% w/v). In some
aspects, the pre-lyophilized formulation comprises a surfactant at a concentration of (i) at least about 0.001%, at
least about 0.002%, at least about 0.003%, at least about 0.004%, at least about 0.005%, at least about 0.007%, at
least about 0.01%, at least about 0.05%, at least about 0.1%, at least about 0.2%, at least about 0.3%, at least about
0.4%, at least about 0.5%, at least about 0.6%, at least about 0.7%, at least about 0.8%, at least about 0.9%, or at
least about 1.0% wiv, and (i) no greater than about 2.0%, no greater than about 1.9% no greater than about 1.8%,
no greater than about 1.7%, no greater than about 1.6%, no greater than about 1.5%, no greater than about 1.4% ,
no greater than about 1.3%, no greater than about 1.2%, no greater than about 1.1%, no greater than about 1.0%, no
greater than about 0.9%, no greater than about 0.8%, no greater than about 0.7%, no greater than about 0.6%, or no
greater than about 0.5% wiv. In some aspects, the formulation comprises a surfactant incorporated in a
concentration of about 0.005% to about 0.01% wiv, such as 0.01% wiv. In some aspects, the surfactant is

polysorbate 80 and the polysorbate 80 is present in a concentration of about 0.01% wiv.
[0058] Saccharides

[0059] The formulation described herein comprises a saccharide. In some aspects of the disclosure, the

saccharide is a monosaccharide or a disaccharide. For example, the saccharide is optionally glucose, galactose,
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fructose, xylose, sucrose, lactose, maltose, trehalose, sorbitol, mannitol, or xylitol, or a combination thereof. In some

aspects, the saccharide is sucrose.

[0060] In some aspects, the formulation comprises a saccharide at a concentration of about 0.01% to about 20%
wlv, or about 1% to about 15%, or about 5% to about 12%, or about 7% to about 12% wiv, pre-lyophilization. In some
aspects, the formulation comprises at least one saccharide at a concentration of (i) at least about 0.5%, at least
about 1%, at least about 2%, at least about 3%, at least about 4%, at least about 5%, at least about 6%, at least
about 7%, at least about 8%, at least about 9%, at least about 10%, at least about 11%, at least about 12%, at least
about 13%, at least about 14%, or at least about 15% wiv, and (i) no greater than about 20%, no greater than about
18%, no greater than about 16%, no greater than about 15%, no greater than about 14%, no greater than about 13%,
no greater than about 12%, no greater than about 11%, no greater than about 10%, no greater than about 9%, no
greater than about 8%, no greater than about 7%, no greater than about 6%, or no greater than about 5% wiv, pre-
lyophilization. In a yet further aspect, the formulation comprises at least one saccharide at a concentration of about
7%, about 7.5%, about 8%, about 8.5%, about 9%, about 9.5%, about 10%, about 10.5%, about 11%, about 11.5%,
or about 12% wiv. In some aspects, the at least one saccharide is in the formulation at a concentration of about 9%
wlv. In some aspects, the saccharide is sucrose and is present in the formulation ranging from about 7% to about

10% wiv, such as 9%.

ptionally, the formulation, prior to lyophilization, comprises 15 mM glutamate, 9% (w/V) sucrose, an
[0061] Optionally, the formulati ior to lyophilizati ises 15 mM glutamate, 9% (w/V) d

0.01% (w/V) polysorbate 80. The pH of the formulation is optionally about 4.2.
[0062] Aggregation/High Molecular Weight Species

[0063] The term “aggregation” used herein refers to the direct mutual attraction between molecules, e.g., viavan
der Waals forces or chemical bonding. In particular, aggregation is understood as proteins accumulating and
clumping together. Aggregates may include amorphous aggregates and oligomers and are typically referred to as
high molecular weight (HMW) species, i.e., molecules having a higher molecular weight than product molecules
which are non-aggregated molecules. Protein aggregates (HMW species) may generally differ in size (ranging from
small (dimers) to large assemblies (subvisible or even visible particles) and from the nanometer to micrometer range
in diameter), morphology (approximately spherical to fibrillar), protein structure (native vs. non-native/denatured),
type of intermolecular bonding (covalent vs. non-covalent), reversibility, and solubility. Soluble aggregates cover the
size range of roughly 1to 100 nm, and protein particulates cover subvisible (~0.1-100 nm) and visible (>100 nm)

ranges.

[0064] The stability of a protein formulation can be quantified in several ways. In some aspects, stability of a
polypeptide formulation (e.g., a bispecific T cell engaging antigen binding polypeptide formulation) is characterized by

size exclusion high performance liquid chromatography (SE-HPLC), size exclusion ultra high performance liquid
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chromatography (SE-UHPLC), cation exchange high performance liquid chromatography (CE-HPLC), dynamic light
scattering, analytical ultracentrifugation (AUC), field flow fractionation (FFF), isoelectric focusing ,and ion exchange
chromatography (IEX). In some aspects, stability of a polypeptide formulation is characterized by partial dissociation
as measured by sodium-dodecyl sulfate capillary electrophoresis (CE-SDS) and/or sodium-dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE). In some aspects, stability of the formulation is assessed by

reduced capillary electrophoresis-sodium dodecy! sulfate (rCE-SDS).

[0065] Stability of formulations may be characterized by the amount of high molecular weight (HMW) species of a
polypeptide (e.g., bispecific T cell engaging antigen binding polypeptide) or by the rate of increase of the amount of
HMW species of the polypeptide (e.g., bispecific T cell engaging antigen binding polypeptide) under predetermined
temperatures and at various time points (e.g., various time points after reconstitution of the lyophilized formulation).
For example, the amount of HMW species may be determined at one hour, two hours, six hours, 10 hours, 12 hours,
15 hours, 24 hours, 25 hours, or more at approximately 8°C or 25°C. In some aspects, the rate of decrease of HMW
species is determined at one hour, two hours, six hours, 12 hours, 24 hours, 25 hours or more at approximately 8°C
or 25°C. In some aspects, the HMW species of a bispecific T cell engaging, antigen binding polypeptide in the

formulation is measured by SE-UHPLC.

[0066] In some aspects, the relative values of any particular species of the polypeptide (e.g., bispecific T cell
engaging, antigen binding polypeptide), as described herein, such as the intact BITE® molecule or main species, or
the high molecular weight (HMW) species (i.e., aggregates) are expressed in relation to the respective values of the
total product. For example, in some aspects, the reconstitution formulation comprises 4% or less, 3.5% or less, 3%
or less, or 2.5% or less (e.g., 3.5%, or 3%, 2.5%, or 2%, or 1.9%, or 1.8%, or 1.7%, or 1.6%, or 1.5%, or 1.4%, or
1.3%, or 1.2%, or 1.1%, or 1%, or 0.5%) HMW species of the bispecific T cell engaging antigen binding polypeptide.
In various aspects, the reconstitution formulation comprises 3% or less HMW species of the bispecific T cell
engaging antigen binding polypeptide. In some aspects, the HMW species of a polypeptide (e.g., bispecific T cell
engaging antigen binding polypeptide) in the formulation is measured by SE-UHPLC. Optionally, the reconstitution
formulation comprises the amount of HMW species referenced above at 25 hours when stored at 8° C or at 12 hours
when stored at 25° C.

[0067] Reconstitution and Administration

[0068] The method of the disclosure comprises reconstituting the lyophilized formulation with a diluent comprising
an aromatic alcohol, a phenolic compound, or an amino acid with aromatic side chain, and administering the
reconstituted formulation to a subject in need thereof within 12 hours of reconstitution. Surprisingly, reconstituting the
lyophilized formation described herein with a diluent comprising a benzene-ring containing compound, such as an
aromatic alcohol (e.g., benzyl alcohol), a phenolic compound (e.g., phenol or m-Cresol), or an amino acid with

aromatic side chain (e.g., phenylalanine), significantly reduces the time required for HMW species to dissipate to
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target levels, thereby allowing administration of the reconstituted formulation to a subject much sooner after
reconstitution than previously believed. In various aspects, the diluent comprises benzyl alcohol, phenol, m-Cresol,
or phenylalanine, or a combination of any of the foregoing. Alternatively or in addition, the diluent may comprise
benzoic acid, sodium benzoate, thimerosal, phenoxyethanol, methylparaben, phenoxyethanol, propylparaben,
tyrosine, or tryptophan, or a combination of any of the foregoing. Alternatively or in addition, the diluent includes
NaCl and benzyl alcohol (e.g., 0.9% benzyl alcohol) or IVSS (intravenous solution stabilizer). Optionally, the diluent
comprises 0.9% benzyl alcohol, 0.8% phenol, or 0.9% m-Cresol. Optionally, the diluent comprises about 1 mM to
about 100 mM of any of the diluent compositions described here (e.g., benzyl alcohol, phenol, phenylalanine, or m-
Cresol). For example, in various aspects, the diluent comprises at least about 40 mM benzyl alcohol (e.g., at least
about 45 mM benzyl alcohol, or at least about 50 mM benzyl alcohol). Any suitable vehicle may be used in the

diluent, such as sterile water or sterile water-for-injection. The vehicle optionally does not comprise saline.

[0069] In various aspects, the method comprises administering the reconstituted formulation to a subject within 12
hours, within ten hours, within nine hours, within eight hours, within seven hours, within six hours, within five hours,
within four hours, within three hours, within two hours, or within one hour of reconstitution. In this context,
“reconstitution” means dissolution of the lyophilized cake into a solution. In various aspects, the method comprises
administering the reconstituted formulation to the subject within 60 minutes, within 45 minutes, within 30 minutes, or

within 15 minutes of reconstitution.

[0070] In some instances, the reconstituted formulation is further diluted for administration to a subject in need
thereof. For example, the reconstituted formulation may be admixed with other carriersin ani.v. bag (i.e., also
referred to herein as “a systemic delivery system”) in order to provide an increased dose to a subject. In this regard,
the reconstituted formulation is optionally incorporated into a systemic delivery system within twelve hours, within 12
hours, within ten hours, within nine hours, within eight hours, within seven hours, within six hours, within five hours,
within four hours, within three hours, within two hours, or within one hour of reconstitution. In various aspects, the
method comprises incorporating the reconstituted formulation into a systemic delivery system within 60 minutes,

within 45 minutes, within 30 minutes, or within 15 minutes of reconstitution.

[0071] Preferably, the formulation is administered parenterally, e.g., intravenously, subcutaneously, or
intramuscularly. Parenteral administration may be achieved by injection, such as bolus injection, or by infusion, such
as continuous infusion. Administration may be achieved via depot for long-term release. In some aspects, the
formulation is administered intravenously by an initial bolus followed by a continuous infusion to maintain therapeutic
circulating levels of drug product. In some aspects, the formulation is administered as a one-time dose. Examples of
medical devices for administering formulations are described in U.S. Patent Nos. 4,475,196; 4,439,196; 4,447,224;
4,447, 233, 4,486,194; 4,487,603; 4,596,556; 4,790,824; 4,941,880; 5,064,413; 5,312,335; 5,312,335; 5,383,851,
and 5,399,163.
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[0072] Use

[0073] The formulation described herein is useful as a pharmaceutical formulation in the treatment of cancer in a
subject in need thereof. The terms “subject in need” or those “in need of treatment" includes those suffering from the
disorder, as well as those in which the disorder has not yet clinically manifested. The “subject’ or "patient" includes
human and other mammalian subjects that receive either prophylactic or therapeutic freatment. Mammalian subjects
include humans, non-human primates, dogs, cats, guinea pigs, rabbits, rats, mice, horses, cattle, cows, and the like,
with humans being preferred. The reconstituted formulation of the disclosure is pharmaceutically acceptable, i.e.,
capable of eliciting the desired therapeutic effect without causing significant undesirable local or systemic effects in
the subject to which the pharmaceutical formulation is administered. The term "pharmaceutically acceptable" can
mean approved by a regulatory agency or other generally recognized pharmacopoeia for use in animals, and more

particularly in humans, but is not limited to those approved by a regulatory agency.

[0074] Optionally, the subject is suffering from cancer (e.g., a tumor). In various aspects, the cancer
overexpresses DLL3 on the surface of the tumor or cancer cells compared to normal cells. Examples of tumors or
cancers include, but are not limited to, lung cancer (preferably SCLC), breast cancer, cervical cancer, colon cancer,
colorectal cancer, endometrial cancer, head and neck cancer, liver cancer, ovarian cancer, pancreatic cancer,
prostate cancer, skin cancer, gastric cancer, testis cancer, thyroid cancer, adrenal cancer, renal cancer, bladder
cancer, uterine cancer, esophageal cancer, urothelial cancer, brain tumor or cancer, lymphoma, carcinoma, and
sarcoma, and metastatic cancer diseases derived from any of the foregoing. In various aspects, the tumor or cancer
is small cell lung cancer (SCLC), non-small cell lung cancer (NSCLC), glioma, glioblastoma, melanoma,
neuroendocrine prostate cancer, neuroendocrine pancreatic cancer, hepatoblastoma, hepatocellular carcinoma, or a
metastatic cancer disease derived from any of the foregoing. Optionally, the tumor or cancer is SCLC, NSCLC,

glioma, glioblastoma, or neuroendocrine prostate cancer.

[0075] The disclosure provides a method of treating cancer (such as any of the cancers described above),
comprising administering to a subject in need thereof a therapeutically effective amount of the reconstituted
formulation within the time frame post-reconstitution provided herein. The term "treatment” refers to both therapeutic
treatment and prophylactic or preventative measures (e.g., to cure, heal, alleviate, relieve, alter, remedy, ameliorate,
improve, or affect the disease, a symptom of the disease, or a predisposition toward the disease). “Treatment”
encompasses any improvement of the disease state of a patient having a tumor or cancer (e.g., metastatic cancer)
by the administration of the reconstituted formulation described herein. Such an improvement may also be seen as a
slowing or stopping of the progression of the tumor or cancer (e.g., metastatic cancer) of the patient. The term
“prevention” as used herein means the avoidance of the occurrence or re-occurrence of a patient having a tumor or

cancer (e.g., metastatic cancer) by the administration of the reconstituted formulation to a subject in need thereof.
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[0076] Treatment of cancer may be determined by any of a number of ways. Any improvement in the subject's
wellbeing is contemplated (e.g., at least or about a 10% reduction, at least or about a 20% reduction, at least or
about a 30% reduction, at least or about a 40% reduction, at least or about a 50% reduction, at least or about a 60%
reduction, at least or about a 70% reduction, at least or about an 80% reduction, at least or about a 90% reduction, or
at least or about a 95% reduction of any parameter described herein). For example, a therapeutic response would
refer to one or more of the following improvements in the disease: (1) a reduction in the number of neoplastic cells;
(2) an increase in neoplastic cell death; (3) inhibition of neoplastic cell survival; (5) inhibition (i.e., slowing to some
extent, preferably halting) of tumor growth or appearance of new lesions; (6) decrease in tumor size or burden; (7)
absence of clinically detectable disease, (8) decrease in levels of cancer markers; (9) an increased patient survival
rate; and/or (10) some relief from one or more symptoms associated with the disease or condition (e.g., pain). For
example, the efficacy of treatment may be determined by detecting a change in tumor mass and/or volume after
treatment. The size of a tumor may be compared to the initial size and dimensions as measured by CT, PET,
mammogram, ultrasound, or palpation, as well as by caliper measurement or pathological examination of the tumor
after biopsy or surgical resection. Response may be characterized quantitatively using, e.g., percentage change in
tumor volume (e.g., the method of the disclosure results in a reduction of tumor volume by at least 10%, at least 20%,
at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, or at least 90%). In various

aspects, the methods of the disclosure further comprise monitoring treatment in the subject.
[0077] Kits

[0078] As an additional aspect, described herein are kits which comprise one or more formulations described
herein packaged in a manner which facilitates reconstitution and/or administration to subjects. For example, such a
kit includes the lyophilized formulation described herein, packaged in a container such as a sealed bottle, vessel,
single-use or multi-use vial, prefilled syringe, or prefilled injection device, with a reconstitution diluent as described
above. A suitable vehicle or carrier may be provided, such as water for injection, physiological saline solution or
artificial cerebrospinal fluid, possibly supplemented with other materials common in formulations for parenteral
administration. In one aspect, the formulation is packaged in a unit dosage form. The kit may further include a device
suitable for administering the formulation according to a specific route of administration. Preferably, the kit further

contains a label that describes use of the polypeptide described herein or formulation described herein.
[0079] Aspects of the disclosure
[0080] Various representative aspects of the disclosure are provided below:

[0081] Aspect 1. A method comprising (a) reconstituting a lyophilized formulation comprising a polypeptide, a

saccharide, a surfactant, and a buffer, with a diluent comprising an aromatic alcohol, a phenolic compound, or an
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amino acid with aromatic side chain, and (b) administering the reconstituted formulation to a subject in need thereof

within 12 hours of reconstitution, wherein the polypeptide binds human DLL3 and human CD3.

[0082] Aspect 2. The method of Aspect 1, wherein the diluent comprises benzyl alcohol, phenol, m-Cresol, or

phenylalanine.

[0083] Aspect3. The method of Aspect 1 or Aspect 2, wherein the pH of the reconstituted formulation is from
about 4 to about 7.

[0084] Aspect 4. The method of any one of Aspects 1-3, wherein the formulation has a pH of 4.2,

[0085] Aspect5. The method of any one of Aspects 1-4, wherein the reconstituted formulation comprises about 1

mg/mL to about 20 mg/mL of the polypeptide.

[0086] Aspect6. The method of any one of Aspects 1-5, wherein the reconstituted formulation comprises about

15 mg/mL of the polypeptide.

[0087] Aspect 7. The method of any one of Aspects 1-6, wherein the buffer is an acetate buffer, a glutamate
buffer, a citrate buffer, a lactic buffer, a succinate buffer, a tartrate buffer, a fumarate buffer, a maleate buffer, a

histidine buffer, or a phosphate buffer.
[0088] Aspect 8. The method of Aspect 7, wherein the buffer is a glutamate buffer.

[0089] Aspect9. The method of any one of Aspects 1-8, wherein the buffer is present in at a concentration

ranging from 5 to 200 mM prior to lyophilization.

[0090] Aspect 10. The method of Aspect 9, wherein the buffer is present at a concentration ranging from 10 to 50

mM prior to lyophilization.

[0091] Aspect 11. The method of any one of Aspects 1-10, wherein the saccharide is a monosaccharide or a

disaccharide.

[0092] Aspect 12. The method of any one of Aspects 1-11, wherein the saccharide is glucose, galactose,

fructose, xylose, sucrose, lactose, maltose, trehalose, sorbitol, mannitol or xylitol.
[0093] Aspect 13. The method of Aspect 12, wherein the saccharide is sucrose.

[0094] Aspect 14. The method of any one of Aspects 1-13, wherein the saccharide is present in a concentration

ranging from 1 to 15% (w/v) prior to lyophilization.

[0095] Aspect 15. The method of any one of Aspects 1-14 wherein the surfactant is polysorbate 20, polysorbate
40, polysorbate 60, polysorbate 80, poloxamer 188, poloxamer 407, Triton® X-100, polyoxyethylene, PEG 3350,
PEG 4000, or a combination thereof.
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[0096] Aspect 16. The method of Aspect 15, wherein the surfactant is polysorbate 80.

[0097] Aspect 17. The method of any one of Aspects 1-16, wherein the surfactant is present in a concentration

ranging from 0.001% to 0.5% (w/v) prior to lyophilization.

[0098] Aspect 18. The method of any one of Aspects 1-17, wherein the formulation comprises 15 mM glutamate,
9% (w/V) sucrose and 0.01% (w/V) polysorbate 80 prior to lyophilization, and wherein the formulation has a pH of
42.

[0099] Aspect 19. The method of any one of Aspects 1-18, wherein the polypeptide comprises the amino acid
sequence of SEQ ID NO: 18 and SEQ ID NO: 9

[00100] Aspect 20. The method of any one of Aspects 1-19, wherein the polypeptide comprises the amino acid
sequence set forth in SEQ ID NO: 19 or SEQ ID NO: 20.

[00101] Aspect 21. The method of any one of Aspects 1-20, wherein the diluent comprises 0.9% benzyl alcohol.
[00102] Aspect 22. The method of any one of Aspects 1-20, wherein the diluent comprises phenol.

[00103] Aspect 23. The method of any one of Aspects 1-20, wherein the diluent comprises m-Cresol.

[00104] Aspect 24. The method of any one of Aspects 1-20, wherein the diluent comprises phenylalanine.

[00105] Aspect 25. The method of any one of Aspects 1-24, wherein step (b) comprises administering the

reconstituted formulation to a subject in need thereof within six hours of reconstitution.

[00106] Aspect 26. The method of any one of Aspects 1-24, wherein step (b) comprises administering the

reconstituted formulation to a subject in need thereof within four hours of reconstitution.

[00107] Aspect 27. The method of any one of Aspects 1-24, wherein step (b) comprises administering the

reconstituted formulation to a subject in need thereof within two hours of reconstitution.

[00108] Aspect 28. The method of any one of Aspects 1-24, wherein step (b) comprises administering the

reconstituted formulation to a subject in need thereof within one hour of reconstitution.
[00109] Aspect 29. The method of any one of Aspects 1-24, wherein the subject is suffering from cancer.

[00110] Aspect 30. The method of Aspect 29, wherein the cancer is small cell lung cancer (SCLC), non-small cell
lung cancer (NSCLC), glioma, glioblastoma, melanoma, neuroendocrine prostate cancer, neuroendocrine pancreatic

cancer, hepatoblastoma, or hepatocellular carcinoma.

[00111] Aspect 31. The method of Aspect 29, wherein the cancer is SCLC, NSCLC, glioma, glioblastoma, or

neuroendocrine prostate cancer.

22



WO 2023/278585 PCT/US2022/035533

[00112] Aspect 32. A method comprising (a) reconstituting a lyophilized formulation comprising a polypeptide, a
saccharide, a surfactant, and a buffer, with a diluent comprising an aromatic alcohol, a phenolic compound, or an
amino acid with aromatic side chain, and (b) administering the reconstituted formulation to a subject in need thereof
within 12 hours of reconstitution, wherein the polypeptide is a bispecific antibody construct, such as a bispecific T cell

engager.

[00113] Aspect 33. The method of Aspect 32, wherein the diluent comprises benzyl alcohol, phenol, m-Cresol, or

phenylalanine.

[00114] Aspect 34. The method of Aspect 32 or Aspect 33, wherein the pH of the reconstituted formulation is

from about 4 to about 7, optionally such as a pH of 4.2,

[00115] Aspect 35. The method of any one of Aspects 32-34, wherein the reconstituted formulation comprises

about 1 mg/mL to about 20 mg/mL of the polypeptide, such as about 15 mg/mL of the polypeptide.

[00116] Aspect 36. The method of any one of Aspects 32-35, wherein the buffer is an acetate buffer, a glutamate
buffer, a citrate buffer, a lactic buffer, a succinate buffer, a tartrate buffer, a fumarate buffer, a maleate buffer, a

histidine buffer, or a phosphate buffer, optionally a glutamate buffer.

[00117] Aspect 37. The method of any one of Aspects 32-36, wherein the buffer is present in at a concentration
ranging from 5 to 200 mM prior to lyophilization, such as a concentration ranging from 10 to 50 mM prior to

lyophilization.

[00118] Aspect 38. The method of any one of Aspects 32-37, wherein the saccharide is a monosaccharide or a

disaccharide.

[00119] Aspect 39. The method of any one of Aspects 32-38, wherein the saccharide is glucose, galactose,

fructose, xylose, sucrose, lactose, maltose, trehalose, sorbitol, mannitol or xylitol, optionally sucrose.

[00120] Aspect 40. The method of any one of Aspects 32-39, wherein the saccharide is present in a concentration

ranging from 1 to 15% (wiv) prior to lyophilization.

[00121] Aspect 41. The method of any one of Aspects 32-40 wherein the surfactant is polysorbate 20,
polysorbate 40, polysorbate 60, polysorbate 80, poloxamer 188, poloxamer 407, Triton® X-100, polyoxyethylene,
PEG 3350, PEG 4000, or a combination thereof, optionally wherein the surfactant is polysorbate 80.

[00122] Aspect 42. The method of any one of Aspects 32-41, wherein the surfactant is present in a concentration

ranging from 0.001% to 0.5% (w/v) prior to lyophilization.

[00123] Aspect 43. The method of any one of Aspects 32-42, wherein the formulation comprises 15 mM
glutamate, 9% (w/V) sucrose and 0.01% (w/V) polysorbate 80 prior to lyophilization, and wherein the formulation has
apHof4.2.

23



WO 2023/278585 PCT/US2022/035533

[00124] Aspect 44. The method of any one of Aspects 32-43, wherein the diluent comprises 0.9% benzy! alcohol,

phenol, m-Cresol, and/or phenylalanine.

[00125] Aspect 45. The method of any one of Aspects 32-44, wherein step (b) comprises administering the
reconstituted formulation to a subject in need thereof within six hours of reconstitution, within four hours of

reconstitution, within two hours of reconstitution, or within one hour of reconstitution.

[00126] Aspect 46. The method of any one of Aspects 32-45, wherein the subject is suffering from cancer, such
as small cell lung cancer (SCLC), non-small cell lung cancer (NSCLC), glioma, glioblastoma, melanoma,

neuroendocrine prostate cancer, neuroendocrine pancreatic cancer, hepatoblastoma, or hepatocellular carcinoma.

[00127] Aspect 47. The method of any one of Aspects 32-46, wherein the polypeptide comprises any amino acid
sequence set forth in the sequence listing provided herewith, such as the amino acid sequence set forth in SEQ ID
NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 33, SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID
NO: 45, SEQ ID NO: 55, SEQ ID NO: 65, SEQ ID NO: 66, SEQ ID NO: 76, SEQ ID NO: 77, SEQ ID NO: 87, SEQ ID
NO: 97, SEQ ID NO: 98, SEQ ID NO: 99, SEQ ID NO: 109, SEQ ID NO: 110, SEQ ID NO: 111, SEQ ID NO: 121,
SEQ ID NO: 122, SEQ ID NO: 131, SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID NO: 146, SEQ ID NO: 147, SEQ ID
NO: 156, SEQ ID NO: 165, SEQ ID NO: 174, SEQ ID NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186,
SEQ ID NO: 187, or SEQ ID NO: 188 (e.g., the amino acid sequence set forth in SEQ ID NO: 76, SEQ ID NO: 77,
SEQ ID NO: 97, SEQ ID NO: 98, SEQ ID NO: 99, SEQ ID NO: 156, SEQ ID NO: 165, SEQ ID NO: 174, or SEQ ID
NO: 183).

[00128] The following example is given merely to illustrate the present invention and not in any way to limit its

SCOpe.
EXAMPLE

[00129] This Example demonstrates a reduction in time required to resolve HMW species upon reconstitution of a

lyophilized polypeptide (HLE-BITE®) formulation using the methods of the disclosure.

[00130] A lyophilized HLE-BITE® formulation (15 mM glutamate, 9% (w/V) sucrose, and 0.01% (w/V) polysorbate
80; BITE® molecule comprising SEQ ID NOs: 75 and 9 ("BITE®-A")) was used for the reconstitution study. The
diluents used for reconstitution included sterile water for injection (sWFI), WFI comprising 0.9% benzyl alcohol
(bWFI), 0.9% saline, saline comprising 0.9% benzyl alcohol, sWFI +0.01% PS80, 5% IVSS (Intravenous Solution
Stabilizer) + sWFI, phenylalanine in purified water, phenol in purified water, and m-Cresol in purified water. To
conduct the reconstitution, the lyophilized formulation and the reconstitution diluents were first equilibrated at 8°C or
25°C for one hour. Then, the proper amount of reconstitution diluent was added to the lyophilized formulation in
sterile vials to yield a final protein concentration of 15 mg/mL. The reconstitution time was less than three minutes,

during which all the lyophilized cake completely dissolved and the solution was gently swirled for sample

24



WO 2023/278585 PCT/US2022/035533

homogeneity. The reconstituted samples were immediately transferred to an ultra-performance liquid
chromatography (UPLC) sample manager with a preset 8°C or 25°C. The estimated time from reconstitution to the
first injection of size exclusion-ultra-performance liquid chromatography (SE-UHPLC) time point was less than five
minutes. For each SE-UHPLC injection, 10 g of sample was loaded onto a BEH200 UPLC column (1.7 um 4.6x150
mm) connected to an ACQUITY UPLC system (Waters, Milford, MA). The mobile phase was 100 mM sodium
phosphate with 250 mM sodium chloride at pH 6.8 at a flow rate of 0.4 mL/min. The UPLC sample manager was
held at either 8°C or 25°C. The results were analyzed using Chromeleon® software, and the peak integration was
calculated using the UV absorbance at 220 nm. The pH and concentration of reconstituted diluent were measured
afterwards with standard pH probe (Mettler Toledo, OH) and UV absorbance at 280 nm using an extinction coefficient
of 1.8.

[00131] Figure 1 illustrates a reconstitution study performed at 8°C. Over 24 hours was required for the
reconstituted formulation using sWFI and polysorbate 80 as diluent to reach “equilibrium” (i.e., a consistent level of %
of HMW species). Saline, IVSS, and saline +benzyl alcohol significantly increased the percentage of HMW in the
reconstituted formulation, and HMW levels continued to climb throughout the study. Remarkably, use of bWFl as a
diluent resulted in equilibration within one hour of reconstitution. Figure 2 provides the results of a similar study
conducted at 25°C using sWFI and bWFI, comparing the time to equilibrium at 8°C and at 25°C. HMW species
dissociated more quickly at 25°C for both sWFI and bWFI. At both temperatures, bWFI significantly accelerated the
dissociation process compared to sWFI, with equilibrium achieved in less than an hour at 25°C. bWFI resulted in
reconstitution formulations comprising less than 1% HMW species. Indeed, at 25°C, the percentage of HMW
species was reduced to about 1% or less within 20 minutes of reconstitution and remained at that level for at least

100 minutes. See Figure 4.

[00132] Additional diluents were studied providing the results illustrated in Figure 3. Figure 3illustrates data
collected during the study at 8°C. Phenylalanine, phenol, and m-cresol accelerated HMW species dissociation
compared to sWFI. Use of all diluents tested other than sWFI resulted in a reconstituted formulation with less than
1.5% HMW species by 10 hours post-reconstitution, with bWFI-based reconstitution formulations demonstrated the

lowest levels of HMW species.

[00133] Additional studies were performed using materials and methods similar to those set forth above. Four
lyophilized BITEs in vials were used with reconstitution media including sterile water for injection (SWFI),
bacteriostatic WFI (bWFI), 0.9% saline, and phenol. BiTE®-A comprised SEQ ID NOs: 75 and 9 (including CDR
sequences SEQ ID NOs: 67-72 and 1-6); BITE®-B comprised SEQ ID NO: 156 (including CDR sequences SEQ ID
NOs: 148-153 and 1-6); BITE®-C comprised SEQ ID NO: 97 (including CDR sequences SEQ ID NOs: 88-93 and 1-
6); and BITE®-D comprised SEQ ID NO: 98 (including CDR sequences SEQ ID NOs: 88-93 and 1-6). Additionally,
for BITE®-A (BITE® molecule comprising SEQ ID NOs: 75 and 9), studies were performed using bacteriostatic
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saline, sWFI +0.01% PS80, 5% IVSS (Intravenous Solution Stabilizer) + sWFI, phenylalanine, and m-cresol. For
reconstitution, the lyophilized BiTE vials and all the reconstitution solutions were first equilibrated at specified
temperatures, 25°C or 8°C, for 1 hour. Then, the appropriate volume of reconstitution solution was added to the
lyophilized vials. Samples were reconstituted, up to three minutes, until the lyophilized cake was completely
dissolved. The sample was then gently swirled for sample homogeneity. The reconstituted samples were then
transferred immediately to a UPLC sample manager preset to 8°C or 25°C. The estimated time from reconstitution to
the first injection on SE-UHPLC was < 5 minutes. For SE-UPLC, the appropriate amount of the sample was loaded
onto a SEC column connected to an ACQUITY UPLC system (Waters, Milford, MA). The UPLC sample manager was
held at either 8°C or 25°C. The results were analyzed using Chromeleon® software and the peak integration was
calculated using the UV absorbance or fluorescence detection. The pH and concentration of reconstituted samples

were measured afterwards with a standard pH probe (Mettler Toledo, OH) and UV absorbance at 280 nm.

[00134] To compare the effect of reconstitution media on different BiTEs, tae, is defined as the time duration
needed to have 90% of the initial high molecular weight species (HMW) dissociated back to monomer; toge, is
calculated as follows:

d[HMW]

o = kIHMW)

[HMW] = [HMW ] ge*

¢ _ In(0.1)
920% — k
[00135] [HMW] is the concentration of the high molecular weight species, [HMW]y is the concentration of the high
molecular weight species at time zero, a first order equation was fitted to the dissociation curve and k is the rate

constant,

[00136] The results of the studies are presented in Figure 5 and Table 1. Figure 5illustrates the effects of benzyl
alcohol concentration on the dissociation of %HMW of BITE®-A reconstituted as 15 mg/mL at 25 °C, as indicated by
teo% as defined above. Dissociation of HMW species was improved at all concentrations of benzyl alcohol, and
concentrations greater than 40 mM (e.g., 41.6 mM and 83.2 mM) led to a “reconstitution duration time” (i.e., a time
following reconstitution wherein 90% of the initial high molecular weight species (HMW) formed dissociate back to
monomer) of less than two hours. The data show that a reconstitution duration time of less than 1 hour may be

achieved with benzyl alcohol concentrations higher than 41.6 mM (e.g., higher than 42 mM).

[00137]  Table 1 below summarizes results from the studies demonstrating the effects of the tested reconstitution
media on the dissociation time of various BITES® at 25 °C, as indicated by te as defined above. For all samples

tested, both benzyl alcohol and phenal greatly shortened the reconstitution duration period as compared to WF,
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typically less than 1 hour vs. 9+ hours. For BITE®-B and BITE®-C, less than 1 hour is reported due to the fast
kinetics. In contrast to other conditions, saline promoted aggregation (Agg.) for BITE®-A, BITE®-B and BITE®-C,
and extended tooy for BITE®-D from 19.1 hours to 26.1 hours.

[00138]  TABLE 1

WFI (hours) Benzyl Alcohol (hours) Phenol (hours) Saline (hours)
BITE®-A 9.3 0.3 0.5 Agg.
BITE®-B 9.0 <1.0 <1.0 Agg.
BITE®-C 10.0 <1.0 <1.0 Agg.
BITE®-D 191 1.0 1.1 26.1

[00139] The Example demonstrates that reconstitution of the lyophilized polypeptide formulation (e.g., an HLE-
BITE® product formulation) described herein with a diluent comprising WFI comprising 0.9% benzy! alcohol,
phenylalanine, phenol, or m-cresol significantly decreased the time required for dissociation of HMW species
compared to other diluents tested, including WF! alone. Reconstituted formulations comprising less than 1.5% HMW
species was achieved within 15 hours of reconstitution at 8°C using these diluents. A diluent comprising 0.9%
benzyl alcohol (bWFI) outperformed the other diluents tested in both reducing the time required to dissociate HMW
species (i.e., accelerating the time to equilibrium) following reconstitution and achieving a final reconstituted
formulation with reduced HMW species content. The data reported herein further establishes that use of a diluent
comprising an aromatic alcohol, a phenolic compound, or an amino acid with aromatic side chain achieves desirable
reconstitution duration times, including less than 1.5 hours. The reconstitution duration times were significantly

reduced compared to reconstitution using water for injection or saline for all constructs tested.

[00140] While this invention has been described with an emphasis upon preferred aspects, it will be obvious to
those of ordinary skill in the art that variations of the preferred compounds and methods may be used and that it is
intended that the invention may be practiced otherwise than as specifically described herein. Accordingly, this
invention includes all modifications encompassed within the spirit and scope of the invention as defined by the

following claims.
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What is claimed is;
1. A method comprising

(a) reconstituting a lyophilized formulation comprising a polypeptide, a saccharide, a surfactant, and a
buffer, with a diluent comprising an aromatic alcohol, a phenolic compound, or an amino acid with aromatic side

chain, and
(b) administering the reconstituted formulation to a subject in need thereof within 12 hours of reconstitution,
wherein the polypeptide is a bispecific antibody construct.

2. The method of claim 1, wherein the diluent comprises benzyl alcohol, phenol, m-Cresal, or

phenylalanine.

3. The method of claim 1 or claim 2, wherein the pH of the reconstituted formulation is from about 4
to about 7.

4, The method of any one of claims 1-3, wherein the formulation has a pH of 4.2,

5. The method of any one of claims 1-4, wherein the reconstituted formulation comprises about 1

mg/mL to about 20 mg/mL of the polypeptide.

6. The method of any one of claims 1-5, wherein the reconstituted formulation comprises about 15
mg/mL of the polypeptide.
7. The method of any one of claims 1-6, wherein the buffer is an acetate buffer, a glutamate buffer, a

citrate buffer, a lactic buffer, a succinate buffer, a tartrate buffer, a fumarate buffer, a maleate buffer, a histidine

buffer, or a phosphate buffer.
8. The method of claim 7, wherein the buffer is a glutamate buffer.

9. The method of any one of claims 1-8, wherein the buffer is present in at a concentration ranging

from 5 to 200 mM prior to lyophilization.

10. The method of claim 9, wherein the buffer is present at a concentration ranging from 10 to 50 mM

prior to lyophilization.

11. The method of any one of claims 1-10, wherein the saccharide is a monosaccharide or a

disaccharide.

12. The method of any one of claims 1-11, wherein the saccharide is glucose, galactose, fructose,

xylose, sucrose, lactose, maltose, trehalose, sorbitol, mannitol or xylitol.

13. The method of claim 12, wherein the saccharide is sucrose.
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14. The method of any one of claims 1-13, wherein the saccharide is present in a concentration

ranging from 1 to 15% (wiv) prior to lyophilization.

15. The method of any one of claims 1-14 wherein the surfactant is polysorbate 20, polysorbate 40,
polysorbate 60, polysorbate 80, poloxamer 188, poloxamer 407, Triton® X-100, polyoxyethylene, PEG 3350, PEG

4000, or a combination thereof,
16. The method of claim 15, wherein the surfactant is polysorbate 80.

17. The method of any one of claims 1-16, wherein the surfactant is present in a concentration ranging

from 0.001% to 0.5% (w/v) prior to lyophilization.

18. The method of any one of claims 1-17, wherein the formulation comprises 15 mM glutamate, 9%

(w/V) sucrose and 0.01% (w/V) polysorbate 80 prior to lyophilization, and wherein the formulation has a pH of 4.2,

19. The method of any one of claims 1-18, wherein the diluent comprises 0.9% benzyl alcohol.

20. The method of any one of claims 1-18, wherein the diluent comprises phenol.

21, The method of any one of claims 1-18, wherein the diluent comprises m-Cresol.

22, The method of any one of claims 1-18, wherein the diluent comprises phenylalanine.

23. The method of any one of claims 1-22, wherein step (b) comprises administering the reconstituted

formulation to a subject in need thereof within six hours of reconstitution.

24, The method of any one of claims 1-22, wherein step (b) comprises administering the reconstituted

formulation to a subject in need thereof within four hours of reconstitution.

25. The method of any one of claims 1-22, wherein step (b) comprises administering the reconstituted

formulation to a subject in need thereof within two hours of reconstitution.

26. The method of any one of claims 1-22, wherein step (b) comprises administering the reconstituted

formulation to a subject in need thereof within one hour of reconstitution.
27. The method of any one of claims 1-22, wherein the subject is suffering from cancer.
28 The method of any one of claims 1-27, wherein polypeptide binds DLL3 and CD3.

29. The method of any one of claims 1-28, wherein the polypeptide comprises the amino acid
sequence of SEQ ID NO: 75 and SEQ ID NO: 9

30. The method of any one of claims 1-29, wherein the polypeptide comprises the amino acid
sequence set forth in SEQ ID NO: 76 or SEQ ID NO: 77.
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31. The method of any one of claims claim 27-30, wherein the cancer is small cell lung cancer (SCLC),
non-small cell lung cancer (NSCLC), glioma, glioblastoma, melanoma, neuroendocrine prostate cancer,

neuroendocrine pancreatic cancer, hepatoblastoma, or hepatocellular carcinoma.

32. The method of claim 31, wherein the cancer is SCLC, NSCLC, glioma, glioblastoma, or

neuroendocrine prostate cancer.

33. The method of any one of claims 1-27, wherein the polypeptide comprises the amino acid
sequence set forth in SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 33, SEQ ID
NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, SEQ ID NO: 55, SEQ ID NO: 65, SEQ ID NO: 66, SEQ ID NO: 76, SEQ ID
NO: 77, SEQ ID NO: 87, SEQ ID NO: 97, SEQ ID NO: 98, SEQ ID NO: 99, SEQ ID NO: 109, SEQ ID NO: 110, SEQ
ID NO: 111, SEQ ID NO: 121, SEQ ID NO: 122, SEQ ID NO: 131, SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID NO:
146, SEQ ID NO: 147, SEQID NO: 156, SEQ ID NO: 165, SEQ ID NO: 174, SEQ ID NO: 183, SEQ ID NO: 184,
SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 187, or SEQ ID NO: 188.

34. The method of claim 33, wherein the polypeptide comprises the amino acid sequence set forth in
SEQ D NO: 76, SEQ ID NO: 77, SEQ ID NO: 97, SEQ ID NO: 98, SEQ ID NO: 99, SEQ ID NO: 156, SEQ ID NO:
165, SEQ ID NO: 174, or SEQ ID NO: 183.
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