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ANTIBODY BRUG CONJUGATES COMPRISING STING AGONISTS

RELATED APPLICATIONS
(0011 This application claims priority to, and the benefit of UK. Provisional Application No.
63/004,108 filed Aprd 2, 2020, U.S. Provisional Application No. 63/040,755 filed June 18, 2020,
and U.S. Provisional Application No. 63/111,820 filed November 10, 2020 The contents of each

of these applications are hereby incorporated by reference in their entireties.

INCORPORATION BY REFERENCE OF SEQUENCE LISTING
[002] The contents of the text file named “MRSN-033 001WO Seqlist txt”, which was
created on March 31, 2021 and 13 49 KB 1in size, are hereby incorporated by reference i their

entirety.

BACKGROUND

[003] Stimulator of interferon genes (STING) 15 a receptor in the endoplasmic reticulum that
propagates innate imumune sensing of cyiosolic pathogen derived- and self-DNA. STING 152 378
amino acid protein, which mainly contains three structural domains: (1) N-terminal transmembrane
domain {aa 1—154); (u) central globular domain {(aa 155-341); and (111} C-terminal tatl {aa 342—
379). STING may form symmetrical dimers combined with its ligands in V-shaped conformation,
while not completely covering the bound higands. A STING agonist can bind into the pocket region
of STING. However, the STING activation process 1s easily mbubited n some severe disease
conditions, resulting 1o the inactivation of the STING pathway. Therefore, screening and designing
potent STING agomsts 15 of great importance for cancer mmunune therapy and other fectious
diseases treatments, including, but not birotted to, obesity, hiver injury, sugar-lipid metabolism, and
virus mfection. Specitic targeting of wynune pathways preseots opportunities for cancer therapy,
potentiaily offering greater specificity than cell population-based therapeutic approaches.

[004] Antibody-drug conjugates { ADCs} are comprised of a drug like smal molecule, covalently
finked to an antibody. The antibody represents a targeting mechanism tuned to a specific site of
action. Upon reaching the site, the ADC 18 designed to release a small molecule, the drug, allowing
it to perform its designed function in a targeted manner, as opposed to diffusing systemuically
through the entire body of the subject. This targeted approach allows for treatment with drugs that
would otherwise require doses so high as to be toxic when admimistered systemically.

i
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[00S] A key feature of the innate immune system 15 the recognition and elinunation of foreign
substances. Identification of these pathogenic invaders occurs through host recognition of
evolotionarily conserved microbial structures known as pathogen- associated molecular patterns
{PAMPs}. Host recognition may occur by multiple pathways, such as activation of pattern
recognition receptors (PRRs}, which ultimately lead to downstream signaling events and culminate
in the mounting of an immune response.

[006] The antibody-drug conjugates of this disclosure modulate the activity of STING, and
accordingly, may provide a beneficial therapeutic impact in treatment of diseases, disorders and/or
conditions wherein modulation of STING (Stimulator of Interferon Genes) is beneficial, including,
but not limited to, mflammation, allergic and autoimmune diseases, infectious diseases, cancer,
pre-cancerous syndromes, and as vaccine adjuvanits. There remains a need for new

mmmunotherapies for the treatment of diseases, in particular cancer.

SUMMARY
[007] In some aspects, the present disclosure provides a conjugate of Formoula (I);
PBRM-{A-(L Y0 or 1-D]ass (1)

or a pharmaceutically acceptable salt or solvate thereof, wherein:

PBRM denotes a protein-based recogrution-roolecule;

LY, when present, is a linker unit;

Alis a divalent linker motety connecting the PBRM to L when L 1s present, orto B

when LY is absent;

B 1s a STING agonist drag motety; and

dis 1s an integer ranging from about I to about 20.
[008] In some aspects, the present disclosure provides a scaffold useful for conjugating with a
PBRM, wherein the scaffold 15 of Formula (H):

AL 00 =D (1)

or a pharmaceutically acceptable salt or solvate thereof, wherein:

PBRM denotes a protein-based recognition-molecule;

LY, when present, is a linker unit;

A’ is a monovalent linker motety comprising a functional group capable of forming a

covalent bond with a functional group of the PBRM,;

b2
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D is a STING agonist drug motety; and

s 18 an integer ranging from about 1 to about 20.
[009] Insome aspects, the present disclosure provides a pharmaceutical composition comprising
a conjugate described herein and one or more pharmaceutically acceptable carriers or excipients.
[010] In some aspects, the present disclosure provides a method of activating or enhancing an
activity of a stimulator of interferon genes (STING} in a subject, comprising administering to the
subject a conjugate described herein or a pharmaceutically acceptable salt thereof.
[011] In some aspects, the present disclosure provides a method of preventing or treating a
disease or disorder 1n a subject, comprising administering to the subject a therapeutically effective
amount of a conjugate described herein or a pharmaceutically acceptable salt thereof
[012] In some aspects, the present disclosure provides a conjugate described herein, or a
pharmaceutically acceptable salt thereof, for activating or enhancing an activity of STING ina
subject.
[013] In some aspects, the present disclosure provides a conjugate described herein, or a
pharmaceutically acceptable salt thereof, for preventing or treating a disease or disorder in a
subject.
[014] Insome aspects, the present disclosure provides a use of a conjugate described heren, ora
pharmaceutically acceptable salt thereof, in the manufacture of a medicarent for activating or
enhancing an activity of STING n a subject.
(0151 Insome aspects, the present disclosure provides a use of a conjugate described herein, ora
pharmaceutically acceptable salt thereof, in the manufacture of a2 medicament for preventing or
treating a disease or disorder n a subject.
[016] Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skl m the art to which this disclosure
belongs. In the specification, the simgular forms also include the plural unless the context clearly
dictates otherwise., Although methods and materials simtlar or equivalent to those described herein
can be used in the practice or testing of the present disclosure, suitable methods and materials are
described below. All publications, patent applications, patenis and other references mentioned
herein are ncorporated by reference. The references cited herein are not admitted to be prior art to
the claimed invention. In the case of conflict, the present specification, inchiding definitions, will

control. In addition, the materials, methods and examples are Hlustrative only and are not intended
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to be limiting. In the case of conflict between the chemical structures and names of the compounds
disclosed herein, the chemical structures will control.
[017] Other features and advantages of the disclosure will be apparent from the following

detailed description and claims.

BRIEF DESCRIPTION OF THE FIGURES
[018] FIG. 1A plots the red object confluency as a function of time for Conjugate 8b-1 and
Conjugate 8f (each at 100, 10, and 1 oM} and Conjugate 8¢-1 and Compound 1 (each at 100 and
10 M) {conjugate concentrations were based on the payload).
[019] FIG. 1B plots the red object confluency as a function of time for Comugate 81 and
Compound 1 (each at 100, 10, and 1 nM} and Conjugate 8m {100 nM) {conjugate concentrations
were based on the payload).
[020] FIG. 2 shows CD14-/CD3+ cells in PBMCs, enriched monocytes, and CD6-depleted
monocyte populations.
[021] FIG. 3A and FIG, 3B plot the red object confluency as a function of time and show the
killing of STING wild type (sgNT-2} and knock out (sg#3-2) SKBR3 NucRed cells respectively
by PBMCs for Conjugate 8a-3. Conjugate 8, Conjugate 8¢-2, and Compound 1 each at 100, 25, 5
and 1 oM (conjugate concentrations were based on the payload).
[022]  FIG. 44 plots the red object confluency as a function of the dose response of Conjugate 8a-
3, Conjugate 8-, wild tvpe Fo Trastuzumab and AAG Fe mutant Trastuzumab for the STING wild type
SKBR3 cancer cell killing activity in SKBR3 cancer cell/PBMC co-cultures.
(0231 FIG. 4B plots the red object confluency as a function of the dose response Conjugate 8a-3,
Conjugate 8-, wild type Fc Trastuzumab and AAG Fe mutant Trastuzumab for the STING knock out
SKBR3 cancer cell killing activity 1o SKBR3 cancer cell/PBMC co-cultures.
[024] FIG. 8A plots the change of the red object confluency of OVUARS3-NucRed cancer cells
as a function of time by PBMCs for Conjugate 8b-1 and Compound 1, both at 20 and 4 nM
{conjugate concentration based on payiocad concentration).
[025] FIG. 5B plots the change of the red object confluency of OVCAR3-NucRed cancer cells
as a function of time by enriched monocytes for Conjugate 8b-1 and Compound 1, both at 20 and

4 nM {conjugate concentration based on pavicad concentration).
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[026] FIG. SC plots the change of the red object confluency of OVCAR3-NucRed cancer cells
as a function of time by CD16 depleted monocytes for Conjugate 8b-1 and Compound 1, both at
20 and 4 nM {conjugate concentration based on payload concentration).

[027] FIG. 615 a graph showing the anti-tumor efficacy of Trastuzemab (3/0 mg/kg), dIABZ
STING agonist (0/5 mg/kg), Conjugate 8¢-1 (1/0.04 mg/ke or 3/0.12 mg/ke), Conjugate 8a-1
{1/0.03 mg/kg or 3/0.09 mg/kg) {all doses are given by antibody/payload) in a SKOV3 xenograft
model in mouse.

[028] FIGS. 7TA-7H show cytokines levels for murine CXCL-10 (IP-10; FIG, 7A), 1L-6 (FIG.
78), TNFo (FIG, 7O), IFNy (FIG, 7D), CXCLI (KCY (FIG, 7E), MIG (FIG. 7F), MIP-1a (FIG,
7G), and RANTES (FIG. 7TH) as a function of time following adnunistration of diABZI STING
agonist (0/5 mg/kg), Conjugate 8c-1 (3/0.12 mg/kg) or Conjugate 8a-1 (3/0.09 my/kg) {(all doses
are written as antibody/payload) in a SKOV3 mouse model. Inserts in each plot show cytokine
ievels induced by Conjugate 8a-1 and Conjugate 8e-1 relative to vehicle.

[029] FIGS. BA-8C show the levels of mouse CXCLI0 (FIG. 8A), Interferon-p (FIG. 8B), and
IL-6 (FIG, 8C) mRNA 10 a SKOV3 xenograft model i mouse at 12 h and 72 h following
admirustration of Conjugate 8¢~1 (3/0.12 mg/kg), Conjugate 8a~1 (3/0.09 mg/kg) , Conjugate 8¢~
1 (3/0.12 mg/kg) or Conjugate 8a-1 (3/0.09 mg/kg) (all doses are written as antibody/payload).
[030] FIG. 915 the CD4S immunchistochenustry (THC) staining with rabbit anti-CDA4S
monoclonal antibody at 12 and 72 hours for Conjugate 8a-1 (3/0.09 mg/kg), Conjugate 8e-1
3/0.12 mg/kg} or vehicle.

[031] FIG. 16 13 a graph showing the circulating plasma concentrations of total anttbody and
conjugated drog following administration of Conjugate 8a-1 (3/0.1 mg/ke) (dose 15 given as
antibody/payload) to CB.17 SCID mice.

0321 FIG. 11 shows the effect of IFNAT (1129} or IFNAZ(IL28A) neutralizing antibodies (10, 2,
0.4, 0.08 ug/mL) on the killing activity of Conjugate 8a-3 (1 nM or 0.1 nM, based on payload} in
cancer cell and PBMC co-cultures.

[033] FIG. 1215 a graph showing the anti-tumor efficacy of dIABZI STING agonist {(0/5 mg/kg),
Conjugate 8¢-1 (3/0.12 myg/ke), Conjugate 8b-1 (3/0.09 mg/kg} or Conjugate Bf (3/0.12 mg/kg)

{all doses are given by antibody/payload) in a OVCARS xenograft in mouse.

()]
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[034] FIG. 13 s a graph showing the anti-tumor efficacy of Conjugate 88-2 (3/0.1 mg/kyg) or
Conjugate Be {3/0.1 mg/kg) (all doses are given as antibody/payload) in a OVCARS xenograft in
mouse.

[035] FIG. 1415 a graph showing the anti-tumor efficacy of dIABZI STING agonist {(0/5 mg/kg),
Conjugate 8¢-1 (1/0.04 mg/ke) or Conjugate 8h (1/0.04 mg/kg) (all doses are given as
antibody/payload) in a triple negative breast cancer xenograft in mouse .

[036] FIG. 15A 15 a graph showing the anti-tumor efficacy of Conjugate 84-3 (1/0.04 me/kg) or
Conjugate 8g (0.88/0.04 mg/kg) (all doses are given as antibody/payload) in a colon cancer
syngeneic mouse model.

[037] FIG, 158 shows the Kaplan Meter survival curves for Conjugate 8d-3 (1/0.04 mg/kg) or
Conjugate 8g (0.88/0.04 myg/ke) (all doses are given as antibody/payload) in a colon cancer
syngeneic mouse model.

[038] FIG. 16A 15 a graph showing anti-tumor efficacy of Conjugate 8g (0.9/0.04 mg/kg) (all
doses are given as antibody/pavicad) for the individual mice in a colon cancer syngeneic mouse
maodel.

[039] FIG. 16B 15 a graph showing the anti-tumor efficacy of Conjugate 8¢ (0. 9/0.04 mg/kg) (all
doses are given as antibody/payioad) when re-chalienged with syngeneic murine colon cancer
cells.

[040] FIG. 160 15 a graph showing the anti-turoor efficacy of Conjugate 8g (0.9/0.04 mg/kg) (all
doses are given as antibody/payload) when re-challenged with syngeneic murine lung cancer cells.
[041] FIG. 17 15 a graph showing the anti-tumor efficacy of diABZI STING agonist (/5 mg/kg)
Conjugate 8d-3 (5.5/0.18 mg/kg) or Comgugate 8i (3.2/0.18 meg/kg} (all doses are given as
antibody/payload) 1 a syngeneic murine embryonic cancer model.

(0421 FIG. 18 15 a graph showing the anti-tumor efficacy of Conjugate 28a (3/0.09 mg/kg),
Conjugate 34a {(3/0.11 mg/kg}, Conjugate 34 (3/0.11 mg/kg), or Conjugate 286-1 (3/0.10 mg/kg)
{all doses are given as antibody/payiocad) in a SKOV3 xenograft in mouse.

(0431 FIG. 19 is a graph showing the anti-tumor efficacy of Conjugate 28 (0.3/0.01 mg/kg or
1/¢.03 mg/ke), Conjugate 29 (0.2/0.01 mg/kg or 0.8/0.02 mg/ke), Conjugate 8-2 (0.3/0.01 mg/kg
or 1/0.04 mg/kg), Conjugate 28 (0.3/0.01 mg/kg or 1/0.04 myg/ke) or Conjugate 45 (0.3/0.01 mg/ke

or 1/0.04 mg/kg) {all doses are given as antibody/payload) in a SKOV3 xenograft in mouse.
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[044] FIG, 28 graph showing the anti-tumor efficacy of diABZI STING agonist (1.5 mg/kg
q3dx3 or 0.128 mg/kg qdx1}, Compound 30 {1.5 mg/kg ¢3dx3 or 0.128 mg/kg qdx1}, Conjugate
32b-2 (3.42/0.128 mg/ke qdx1), XMT-1519 (3.00 me/kg qdx1), Conjugate 32-5 (0.100/0.004,
0.300/0.013, 1.00/0.042 or 3.006/0.128 mg/kg qdx1), Conjugate 32¢ {1.00/0.039 or 3.00/0.117
mg/ke qdx1} ) (all doses are given as antibody/payload) in a SKOV3 xenograft in mouse.

(0451 FIG. 21A 15 a graph showing the anti-tumor efficacy in a syngeneic mouse model of
Conjugate 84-3 {1/6.04 mg/kg) or Conjugate 8k {0.9/0.04 mg/ke).

[046] FIG, 21B shows the anti-tumor efficacy in a syngeneic mouse model of the individual mice
for Conjugate 8d-3 (1/0.04 mg/ke).

10471 FIG, 21C shows the anti-tumor efficacy in a syngeneic mouse model of the individual
mice for Conjugate 8k (0.9/0.04 mg/kg}.

[048] FIG, 22 1s a graph showing the anti-tumor efficacy of Conjugate 8¢-2 (3.17/0.10 my/kg),
Conjugate 8a-2 (2.7/0.10 mg/kg or 0.81/0.03 mg/kg}, Conjugate 8§ (2.71/0.10 mg/kg or 0.81/0.03
mg/kg}, or AIABZI IV STING agonist {(0/5 mg/ke) (all doses are given as antibody/payload) m a
SEOV3 xenograft in mouse.

[049] FIG. 23 15 a graph showing the anti-tumor efficacy of Conjugate 32b-1 (3.39/0.10 mg/kg),
id

{2.20/0.10 mg/kg) or dABZI IV STING agomst {0/ mg/kg) (all doses are given as

Conjugate 32a {0.93/0.03 or 3.12/0.10 mg/ke), Conjugate 32¢ (2.12/0.10 mg/kg), Conjugate 3

antibody/payload) in a OVCARS xenograft in mouse.
[050] FIG. 24 15 a graph showing the anti~tumor efficacy of a combination of Ritinimab AF-
HPA ADC (0.75/0.023 mg/kg} and Conjugate 8¢-2 (4.0/0. 126 mg/kgy, XMT-1535 AF-HPA ADC
{(0.75/0.024 mg/kg), Conjugate 8b-2 (2.0/0.071 or 4.0/0.142 mg/kg); a combmation of XMT-1535
AF-HPA ADC (0.75/0.024 mg/kg) and Comjugate 8¢-2 {(4.0/0.126 mg/ke); a combination of
Rituximab AF-HPA ADC (0.75/0.023 wmg/kg) and Comjugate 8b-2 (4.0/0.142 myg/kg), a
combination of Rituximab AF-HPA ADC (0.75/0.023 mg/kg} and Conjugate 8b-2 {2.0/0.071
mg/ke), a combmation of XMT-1535 AF-HPA ADC {0.75/0.024 mg/ke) and Conpugate 8b-2
{4.0/0.142 mg/kg}; a combination of XMT-1535 AF-HPA AD{C (0.75/0.024 meg/kg} and Conjugate
Bb-2 (2.0/0.071 mg/kg), a combimation of XMT-1535 AF-HPA ADC (0.75/0.024 myg/ke) and
XMT-1535 {(4.0/0 mg/kg), or XMT-1535 (4.75/0 mg/kg) in a OVCARS xenograft in mouse.

[051] FIG. 25 1s a graph showing the anti-tumor efficacy of Conjugate 32b (0.85/0.03 mg/kg),

1

Conjugate 32-2 (0.90/0.03 mg/kg), Conjugate 88 (0.87/0.03 mg/kg), Conjugate 85 {2.87/0.

~d
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meg/ke), Conjugate 92 (2.36/0.10 mg/kg), Conjugate 180 (2.23/0.10 mg/ke), Conjugate 89
{0.99/0.030 mg/kg}, Conjugate 85a (2.59/0.10 mg/kg), Conjugate 93 (2.85/0.10 mg/ke), or
Conjugate 161 (2.70/0.10 mg/kg} in a SKOV3 xenograft model in mouse.

[052] FIG. 26 1s a graph showing the anti-tumor efficacy of with vehicle, Conjugate 28
(0.99/0.0325 mg/kg}, or Conjugate 62 (0.92/0.0325 mg/kg) in a SKOV3 xenograft model in
mouse.

(053] FIG. 27 1s a graph showing the circulating plasma concentrations for conjugated drug
following administration of Conjugate 28 (3.0/0.10 mg/kg) or Conjugate 62 (2.84/0.10 mg/kg)}

(dose 1s given as anttbody/payload) to CB.17 SCID mice.

DETAILED DESCRIPTION
[054] The present disclosure provides novel antibody-drug conjugates, synthetic methods for
making the conjugates or scaffolds, pharmaceutical compositions containing them, and vartous
uses of the conjugates.
Definitions
[055] The chemical names provided for the mtermediate compounds and/or the compounds of
this disclosure described herein may refer to any one of the tautomeric representations of such
compounds {in some instances, such alternate names are provided with the expenimental). It s to
be understood that any reference to a named corapound {an intermediate compound or a compound
of the disclosure) or a structurally depicted compound {an intermediate compound or a compound
of the disclosure} 1s intended to encompass all taustomeric forms mcluding zwitterionic forms of
such compounds and any mixture thereof.
[056] 1t1s to be understood that the terms “In some embodiments”, “In some embodiments of the
present disclosure”, and “In some embodiments of a compound of the present disclosure” may be
used interchangeably where appropniate.
(0571 The term “about”, “approximately”, or “approximate”, when used i connection with a
numerical value, means that a collection or range of values 15 included. In some embodiments,
“about X7 inchudes a range of values that are +25%, +20%, +15%, £10%, +5%, +2%, £1%, +0.5%,
+0 2%, or £0.1% of X, where X i3 3 numerical value In some embodiments, the term “about”
refers to a range of values which are 5% more or less than the specified value In some

embodiments, the term “abowt” refers to a range of values which are 2% more or less than the
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specified value. In some embodiments, the term “about” refers to a range of valugs which are 1%
more or less than the specified value.

[058] Recitation of ranges of values are merely intended to serve as a shorthand method of
referring individually to each separate value falling within the range, unless otherwise mndicated
herein, and each separate value 1s incorporated into the specification as if it were individually
recited herein. A range used herein, unless otherwise specified, includes the two limits of the range.
In some embodiments, the expressions “x being an integer between 1 and 67 and “x being an
mteger of 1 to 67 both mean “x being 1, 2, 3,4, 5, or 67, i.e., the terms “between X and Y™ and
“range from X to Y, are inclusive of X and Y and the integers there between.

[059] The term "antibody" as used herein, 1s used in the broadest sense and encompasses various
antibody structures, including but not limited to monoclonal antibodies, polyclonal antibodies,
multispecific antibodies {e.g., bispecific antibodies), and antibody fragments so long as they
exhibit the desired antigen-tinding activity. The numbering of the antibody amino acids is
according to Kabat EU Index {See Kabat, E A | ef ¢l., Sequences of Protein of immunological
interest, Fitth Edition, US Department of Health and Human Services, US Government Printing
Office (1991)).

[060] The terra "antibody fragment” refers to a molecule other than an infact antibody that
comprises a portion of an intact antibody and that binds the antigen to which the mtact antibody
binds. Examples of antibody fragments mclude but are not himited to Fv, Fab, Fab', Fab'-SH,
F{ab}2, diabodies; hinear antibodies; single-cham antibody molecules {(eg scFv), and
multispecific antibodies formed from antibody fragments.

(0611 The term "antibody that binds to the same epitope” as a reference antibody as used herein,
refers to an antibody that blocks bindmmg of the reference antibody 1o s antigen i a competition
assay by 50% or more, and conversely, the reference antibody blocks binding of the antibody to
its antigen i a competition assay by S0% or more. An exemplary competition assay 1s provided
heremn.

[062] The term "class" of an antibody refers to the type of constant domain or constant region
possessed by its heavy chain. There are five major classes of antibodies: IgA, IgD, IgE, 1g(G, and
IeM, and several of these may be further divided into subclasses (1sotypes), e.g., 1oGy, 1gG2Z, IgG3,
IgGy, IgAy, and 1gA2. The heavy chain constant domains that correspond to the different classes

of immunoglobuling are called ¢, §, ¢, v, and u, respectively.

o)
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[063] The term "monoclonal antibody" as used herein, refers to an antibody obtained from a
population of substantially homogeneous antibodies, 1.e., the individual antibodies comprising the
population are identical and/or bind the same epitope, except for possible variant antibodies, e g,
containing naturally occurring mutations or arising during production of a monoclonal antibody
preparation, such variants generally being present in minor amounts. In contrast to polyclonal
antibody preparations, which typically include different antibodies directed against different
determinants (epitopes), each monoclonal antibody of a monocional antibody preparation s
directed against a single determinant on an antigen. Thus, the modifier "monoclonal” indicates the
character of the antibody as being obtained from a substantially homogeneous population of
antibodies and is not to be construed as requiring production of the antibody by any particular
method. For example, the monoclonal antibodies to be used in accordance with the present
mvention may be made by a variety of techniques, including but not limited to the hybridoma
method, recombinant DNA methods, phage-display methods, and methods utilizing transgenic
animals containing all or part of the human mmmunoglobulin loct, such methods and other
exemplary methods for making monoclonal antibodies being described herein,

[064] The term "epitope” refers to the particular site on an antigen ruolecule to which an antibody
binds.

[065] The term “Protein-based recognition-rolecule” or “PBRM” reters to a molecule that
recognizes and binds to a cell surface marker or receptor such as, a transmembrane protein,
surface immobilized protein, or proteoglyean. In some embodiments, the PBRM comprises an
engineered cysteine. Examples of PBRMs mclude but are not hmited to, antibodies, peptides,
fipocalins, proteins, peptides or peptide mumics, and the ike. The protemn-based recognition
molecule, 1 addition to targeting the conjugate to a specific cell, tissue or location, may also
have certain therapeutic effect such as antiprohiferative {cviostatic and/or cytotoxic} activity
against a target cell or pathway. The protemn-based recognition molecule comprises or may be
engineered to comprise at least one chemically reactive group such as, -COCOH, primary amine,
secondary amine ~NHR, -8H, or a chemically reactive ammo acid mosety or side chains such as,
for example, tyrosine, histidine, cysteine, or lysine. In some embodiments, a PBRM may be a
figand (LG} or targeting moiety which specifically binds or complexes with a cell surface
molecule, such as a cell surface receptor or antigen, for a given target cell population. Following
specific binding or complexing of the hgand with its receptor, the cell is permissive for uptake of

10
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the ligand or higand-drug-conjugate, which is then internalized nto the cell. As used herein, a
figand that “specifically binds or complexes with” or “targets” a cell surface molecule
preferentially associates with a cell surface molecule via intermolecular forces. In some
embodiments, the ligand can preferentially associate with the cell surface molecule with a Kd of
less than about 50 oM, less than about 5 nM, or less than 500 pM. Techmiques for measuring
binding affimity of a ligand to a cell surface molecule are well-known; for example, one suitable
technigue, 13 termed surface plasmon resonance (SPR). In some embodiments, the ligand 1s used
for targeting and has no detectable therapeutic effect as separate from the drug which it delivers.
In some embodiments, the ligand functions both as a targeting moiety and as a therapeutic or
mmunomodulatory agent {e.g, to enhance the activity of the active drug or prodrug). The term

“PEG unit” ss used herein refers to a polyethylene glycol subunit having the formula

G S, OH, O G

% % . In some embodiments, the PEG unit comprises multiple PEG subunits.
[066] The term "alkyl", as used herein, represents a saturated, straight or branched hydrocarbon
group having the specified number of carbon atoms. The term “Ci-Ce alkyl” or "Croalkyl" refers
to a methyl moiety or a straight or branched alkyvl moiety comprising from 2 to ¢ carbon atoms.
Exemplary alkyls include, but are not luvtted to methyl, ethyl, n-propyl, sopropvl, #-butyl,
isobutyl, s-butyl, #~butyl, penty! and hexvl.
[067] The term "halo(alkyl)", as used herein, represents a saturated, straight or branched
hydrocarbon group having the specified nuraber {n) of carbon atoms and one or more {up to 2u+)
halogen atoros. Exaroples of "halo{Cig alkyl}" groups mclude, but are not limued to, -CFs
{trifluoromethyl), -CCL  {trichloromethyl), 1,1~ difluorcethyl, 2.2 2-tcifluoroethyl, and
hexafluoroisopropyl.
(0681 The term "alkenyl", as used herewn, refers to straight or branched hydrocarbon group having
the specified nomber of carbon atoms and at least 1 and up to 3 carboun-carbon double bonds.
Examples mclude ethenyl and propenyl.
[069] Theterm "alkynyl", as used herein, refers to straight or branched hydrocarbon group having
the specified nomber of carbon atoms and at least T and up to 3 carbon-carbon triple bonds.
Examples mnchide ethynvl and propynyl
[070] The term "alkoxy-" or "{alkyljoxy-", as used herein, refers to an "alkyl-oxy-" group,

comprising an alkyl moiety, having the specified number of carbon atoms, attached through an

11
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oxygen linking atom. Exemplary "Cra alkoxy-" or "(Craalkyloxy-" groups include, but are not
fimited to, methoxy, ethoxy, #-propoxy, isopropoxy, #-butoxy, s-butoxy, and ~butoxy.

[071] The term "halo(alkoxy)-", as used herein, represents a saturated, straight or branched
hydrocarbon group having the specified number {n) of carbon atoms and one or more {up to 2n+l)
halogen atoms, attached through an oxygen linking atom. Exemplary "halo{Cisalkoxy}-" groups
mclude, but are not limited to, -OUHFE, (diftuoromethoxy), -OCF; {trifluoremethoxy), ~-OCHCF3
(triffuoroethoxy), and ~-OCH(CF3)2 (hexafluorotsopropoxy).

[072] The term “amino” as used herein refers to a substituent comprising at least one nitrogen
atom. Specifically, -WNH», -NH{C14 alkyl}, alkylamino, or {Ci4 alkyllamino- or {Cra alkyB{(Crs
alkyhamino- or diatkylamino, amide-, carbamide-, urea, and sultamide substituents are included
in the term “aming”.

[073] The term “carbocyclic group or molety” as used herein, refers to a cyelic group or moiety
wherein the ring members are carbon atoms, which may be saturated, partially unsaturated {(non-
aromatic) or fully unsaturated {aromatic).

[074] Theterm "cycloalkyl”, as used herein, refers to a non-aromatic, saturated, hydrocarbon ring
group comprising the specified number of carbon atoms in the ring. For example, the term "Css
cycloalky!” refers to a cyclic group having from three to six ring carbon atoms. Exemplary "Cas
cycloalkyl® groups include cyclopropyl, cyelobutyl, cyclopentyl, and cyclohexyl.

[075] The term “arvl”, as used herein, refers to a group with aromaticity, wchuding “conjugated”
or multicychic systems with one or more aromatic rings, which does not contain any heteroatom in
the ring structure. The term aryl inchudes both monovalent species and divalent species. Examples
of aryt groups include, but are not himited to, phenyl, biphenyl, naphthy! and the hike. In some
embodiments, an aryl 15 phenyl.

[076] The term “heterocyclic group or motety”, as used herein, refers to a cyclic group or motety
having, as ring members, atoms of at least two different elements, which cyclic group or moiety
may be saturated, partially unsaturated {non-aromatic) or fully unsaturated {aromatic}.

[077] The term "hetercatom”, as used herein, refers to a nitrogen, sulfur, or oxygen atom, for
example a nitrogen atom or an oxygen atom.

[078] The term "heterocycloalkyl”, as used herein, refers to a non-aromatic, monocyclic or

bicyclic group comprising 3-10 ring atoms and comprising one of more (generally one or two)
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heteroatom ring members independently selected from oxygen, sulfur, and nitrogen. The pomt of
attachment of a heterocycloalkyl group may be by any suitable carbon or nitrogen atom.

[079] The term "hetercaryl”, as used herein, refers to an aromatic monocychic or bicyclic group
comprising 5 to 10 ring atoms, including 1 t0 4 heteroatoms independently selected from nitrogen,
oxygen and sulfur, wherein at least a portion of the group is aromatic. For example, this term
encompasses bicyclic heterocyclic-aryl groups comprising either a phenyl ring fused {0 a
heterocyclic moiety or a hetercaryl ring moiety fused to a carbocyclic moiety. The pomnt of
attachment of a heteroaryl group may be by any suitable carbon or nitrogen atom.

[080] The terms "halogen" and "halo", as used herein, refers to a halogen radical, for example, a
fluoro, chloro, bromo, or todo substituent.

[081] The term "oxo", as used herein, refers to a double-bonded oxygen motety; for example, f
attached directly to a carbon atom forms a carbonvl moiety (C=0).

[082] The term "hydroxy" or "hydroxyl", as used herein, i1s intended to mean the radical -OH
[083] Theterm "cyano", as used herein, refers to a nitrile group, -C=N.

[084] The terro "optionally substituted”, as used herein, indicates that a group (such as an alkyl,
cycloalkyl, alkoxy, heterocycloalkyl, aryl, or hetercaryl group) or ring or moiety may be
unsubstituted, or the group, ring or motety may be substituted with one or more substituent{(s}. In
the case where groups may be selected from a number of alternative groups, the selected groups
may be the same or different. Suitable substituents can include, for example, alkyl, alkenyl,
alkynyl, Thalogen, Thydroxyl, alkvicarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylammocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, ammno (including  alkylamine, dialkylamine, arvlamine, darylaminoe  and
alkylarviamine), acylamino {(including alkylcarbonviammo, arylcarbonylamine, carbamoy! and
ureido), anmidine, wino, sulfhydryl, alkylthio, aryithio, thiocarboxylate, sulfates, allylsulfinyl,
sulfonato, sulfamoyl, sulfonamido, nitro, tnflucromethyl, cyano, azido, heterocyclyl, alkylaryl, or
an aromatic of heteroaromatic motety.

[085] The term "independently”, as used herein, means that where more than one substituent is
selected from a number of possible substituents, those substituents may be the same or different.
[086] The term "pharmaceutically acceptable", as used herein, refers to those compounds,

conjugates, materials, compositions, and dosage forms which are, within the scope of sound

o
43

248294826 vi



Attorney Docket No. MRSN-(33/061WO

medical judgment, suitable for use 1n contact with the tissues of huoman beings and animals without
excessive toxicity, rritation, or other problem or complication, commensurate with a reasonable
benefit/risk ratio.

3

(0871 As used herein, the term “treating” or “treat” describes the management and care of a
patient for the purpose of combating a disease, condition, or disorder and includes the
administration of a compound of the present disclosure, or a pharmaceutically acceptable salt,
polyvmorph or solvate thereof, to alleviate the symptoms or complications of a disease, condition
or disorder, or to eliminate the disease, condition or disorder. The term “treat” can also include
treatment of a cell i vitro or an animal model.

[088] As used herein, the term “preventing,” “prevent,” or “protecting against” describes
reducing or eliminating the onset of the symptoms or complications of such disease, condition or
disorder.

[089] The term “subject” refers to an anumal, preferably a mammal, most preferably a human,
who has been the object of treatment, observation or experiment.

[090] The term “therapeutically effective amount” refers to an amount of an active corapound or
pharmaceutical agent, cluding a conjugate of the disclosure, which elicits the biological or
medicinal response 1n a tissue system, animal or human that 15 being sought by a researcher,
veterinarian, mwedical doctor or other clirucian, which includes alleviation or partial alleviation of
the symptoms of the disease, syndrome, condition, or disorder being treated.

(0911 A therapeutically "effective amount” 1s intended to mean that amount of a conjugate that,
when admnstered to a patient in need of such treatment, 1s sufficient to effective treat or prevent,
as defined herem. The amount of a given conjugate that will correspond to such an amount will
vary depending upon factors such as the particular conjugate {e.g., the potency {pICso), efficacy
{(ECs0), and the biological half-life of the particular conjugate), disease condition and 1is severity,
the identity {e.g., age, size and weight} of the patient i need of treatment, but can nevertheless be
routinely determined by one skilled m the art. Likewise, the duration of treatment and the time
period of admimstration {time period between dosages and the timing of the dosages, eg.,
before/with/after meals) of the conjugate will vary according to the identity of the mammal in need
of treatment {e.g., weight), the particular conjugate and its properties {e.g., pharmacokinetic
properties}, disease or disorder and its severity and the specific composition and method being

used, but can nevertheless be determined by one of skill in the art.
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(0921 The term “composition” refers to a product that includes the specified mgredients n
therapeutically effective amounts, as well as any product that results, directly, or indirectly, from
combmations of the specified ingredients in the specified amounts.

(0931 As used herein, the term “pharmaceutically acceptable excipient” means an excipient that
15 useful in preparing a pharmaceutical composition that s generally safe, non-toxic and neither
biologically nor otherwise undesirable, and mcludes excipient that is acceptable for vetermary use
as well as human pharmaceutical use. A “pharmaceutically acceptable excipient” as used in the
specification and claims includes both one and more than one such excipient.

[094] The term “STING agonist”, as used herein, refers to a compound or moiety which 1s
capable of interacting with STING, e g., by hindimg to STING and/or inducing downstream signal
transduction (e.g., characterized by activation of the molecules associated with STING function),
This includes direct phosphorylation of STING, IRF3 and/or NF-kB and could also wnclude
STATG. In some embodiments, STING pathway activation results in increased production of type
{ interferons {mainly IFN-a and IFN-b) and/or expression of interferon-stimulated genes.

(093] The terro “STING agonist drug moiety”, as used herein, refers to a motety derived from a
STING agonist and capable of interacting with STING. In some embodiments, the STING agomst
drug motety 15 a motety denived from a STING agorust to allow the motety being linked to the rest
of a conjugate of the present disclosure.

[096] The conjugates of the disclosure are useful 1n methods for treating or ameliorating a viral
mfection, disease, a syndrome, a condition or a disorder that 15 affected by the agomism of STING.
Such methods comprise, consist of and/or consist essentially of admmistering 0 a subject,
mcluding an animal, 3 mammal, and a human in need of such treatment, amehoration and/or
prevention, a therapeutically effective amount of a conjugate of the disclosure, or an enantiomer,
diastereomer, solvate or pharmaceutically acceptable salt thereof.

[097] In some embodiments, conjugates of the disclosure, or an enantiomer, diastereomer,
solvate or pharmaceutically acceptable salt form thereof are useful for treating or amehorating
diseases, syndromes, conditions, or disorders such as melanoma, colon cancer, breast cancer,
prostate cancer, lung cancer, fibrosarcoma, and hepatitis B.

[098] The terms "conjugate{s) of the disclosure” or "conjugate(s) of the present disclosure", as
used herein, mean a conjugate as defined herein, in any form, te, any tautomeric form, any

isomeric form, any salt or non-salt form {(e.g., as a free acid or base form, or as a salt, particularly
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a pharmaceutically acceptable salt thereof) and any physical form thereof (e.g., including non-

solid forms {(e.g., liquid or semi-solid forms}, and solid forms {e.g., amorphous or crystalling forms,

g,
specific polymorphic forms, solvate forms, including hydrate forms {e.g., mono-, di- and hemi-
hydrates)), and mixtures of various forms.

[099] Accordingly, included within the present disclosure are the conjugates as disclosure herein,
m any salt or non-salt form and any physical form thereof, and mixtures of various forms. While
such are included within the present disclosure, it will be understood that the conjugates of the
present disclosure, in any salt or non-salt form, and in any physical form thereof, may have varying
levels of activity, different bicavailabiities and different handling properties for formulation
PUrposes.

29 ¢

[100] As used herein, the expressions “one or more of A, B, or C” “one or more A, B, or (7
“one or more of A, B, and C,” “one or more A, B, and C,” “selected from the group consisting of
A, B, and {7, “selected from A, B, and C7, and the like are used interchangeably and all refer to a
selection from a group consisting of A, B, and/or C, 1 e, one or more As, one or more Bs, one or
more (s, or any combination thereof, unless indicated otherwise.

F101] Tt 13 understood that, throughout the description, where compositions are described as
having, including, or comprising specific components, it s contemplated that coropositions also
consist essentially of, or consist of, the recited components. Siniarly, where methods or processes
are described as having, mcluding, or comprising specific process steps, the processes also consist
essentially of, or consist of, the recited processing steps. Further, 1t should be understood that the
order of steps or order for performing certain actions 13 immaterial so long as the invention remains
operable. Moreover, two or more steps or actions can be conducted simultaneously.
(1021 All percentages and ratios used herein, unless otherwise mdicated, are by weight. Other
features and advantages of the present disclosure are apparent from the different examples. The
provided examples tllustrate different components and methodology useful in practicing the
present disclosure. The examples do not himut the claimed disclosure. Based on the present
disclosure the skilled artisan can identify and employ other components and methodology useful
for practicing the present disclosure.

(1031 All publications and patent documents cited herein are incorporated herein by reference as
if each such publication or document was specifically and individually indicated to be incorporated

herein by reference. Citation of publications and patent documents is not intended as an admission

16

248294826 vi



Attorney Docket No. MRSN-(33/061WO

that any 1s pertinent prior art, nor does it constitute any admission as {o the contents or date of the
same. The invention having now been described by way of written description, those of skill in the
art will recognize that the invention can be practiced n a variety of embodiments and that the
foregomg description and examples below are for purposes of dlustration and not limitation of the

claims that follow.

Conjugates and Scaffolds of the Present Disciosure
[104] Insome aspects, the present disclosure provides a conjugate of Formula (I}
PBRM-[A (L% or -Dass (D
or a pharmaceutically acceptable salt or solvate thereof, wherein:
PBRM denotes a protein-based recognition-molecule;
LY, when present, is a linker unit;
A’ is a divalent linker moiety connecting the PBRM to L when LY is present, orto D
when L is absent;
D15 a STING agonst drug moiety; and
dis 1s an integer ranging from about 1 to about 20,
[105] In some embodiments, the coryugate 15 of Formula (I-A):
PBRM-{A-Dlais (I-A)
or a pharmaceutically acceptable salt or solvate thereof
[106] In some embodiments, the conjugate 1s of Formula (I-B}:
PBRM-{AL-LS-Dais (I-B)
or a pharmaceuotically acceptable salt or solvate thereof.
(1071 In some embodiments, the conjugate 15 of Formula (I-B"):

/T
PRRM AIJKMA'j—LDmD )
_ 15

or a pharmaceutically acceptable salt or solvate thereof

(1-B)

[108] In some aspects, the present disclosure provides a scaffold useful for conjugating with a
PBRM, wherein the scaffold is of Formula (H}:
AV (L% 0 1-D (ID)

or a pharmaceutically acceptable salt or solvate thereof, wherein:

fun—y
Y]
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PBRM denotes a protein-based recogmtion-maolecule;
LY, when present, is a linker unit;
A’ is a monovalent linker motety comprising a functional group capable of forming a
covalent bond with a functional group of the PBRM; and
D 1s a STING agonist drug moiety.
[109] In some embodiments, the scaffold s of Formula (JI-A}:
AVD (1-A)
or a pharmaceutically acceptable salt or solvate thereof.
[110] Insome embodiments, the scaffold is of Formula (IE-B):
AVLED (3L-B)
or a pharmaceutically acceptable salt or solvate thereof
[111] Insome embodiments, the scaffold s of Formula (I1-B'):
7l
L)
A T\M”"’—;—L —D ,
/ {(H-B)

or a pharmaceuotically acceptable salt or solvate thereof.

[112] It 1s understood that, for a conjugate of any one of Formulae (), (I-A), (I-B), (I-B"), (1},
(1I-A), (HH-B), or {(II-B’}, or a pharmaceutically acceptable salt or solvate thereof, variables PBRM,
LY AL TH MA LP, D, and dis can each be, where applicable, selected from the groups described
herein, and any group described herein for any of variables PBRM, LY, A', T! MA LP D, and dis
can be combined, where applicable, with any group described herein for one or more of the

remainder of variables PBRM, LY, AL T) M2, L D, and dis.

Variable dis

[113] Insome embodiments, dis is an integer ranging from about 2 to about 14, from about 2 to
about 12, from about 2 to about 10, from about 2 to about 8, from about 2 to about 6, from about
2 to about 4, from about 4 to about 10, from about 4 to about 8, from about 4 to about 6, from
about 6 to about 14, from about 6 to about 12, from about 6 to about 10, from about 6 to about 8,
from about R to about 14, from about § to about 12, or from about 8 to about 10.

[114] Insome embodiments, dis 1s an integer ranging from about 2 to about 8.

[11S] Insome embodiments, dis 15 2, 4, 6, or 8. In some emboduments, dis 18 6 or 8.

18
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[116] Insome embodiments, dis 13 8. In some embodiments, dis 15 6.

Variables AT and AY
[117] In some embodiments, each A' independently is a divalent linker moiety connecting the

PBRM to LY when LY is present, or to D when LY is absent.

el ,Q
v Wﬁ{ *}iw’{ 5 .
W%
o “\\ﬁ
[118] In some embodiments, each Al independenﬁy 15! o ; o ;
\/< \/\L,\\/ A Q,\/,\ \Q /{,A\v P .k\/ P
wherein:

R7 15 -0, -NR5 -(Ci-Cioalkyl)-, -(Ci-Cioalkenyl}-, (Ci-Croalkynyl-, Cs-Cseycloalkyl)-

, aryhe, -O-{Ci-Cx allkyl)-, -O-{C1-Cwo alkenyly-, -0-{Ci-Cie alkynyl}-, -{C1-Cro alky}-(Cs-Cs
cycloalkyly-, (Ci-Croalkyly-aryl-, {(C2-Croalkeny-{Cs-Cs cycloalkyly-, (Co-Croalkenyl}-aryl-, -
{C2-Cro alkynyl3-(Cs-Ca cycloalkyly-, -(Co-Cio altkynylhy-aryl-, (Cs-Cs cycloalky-(Ci-Cioalky)-, -
arvi-(Ci-Ce alky), ~{Cs5-Cs cycloalkyl)-(C2-Cro alkenyl)y-, -aryl-(Co-Cro alkenyly-, -(Cs-C
cycloalky3-(Co-Croalkynyl}-, -aryl-{(Co-Croalkynyl}-, -(3- to §-membered heterocyeloalkyl}-, -(5-
to 8-membered heteroarvl)-, {(Ci-Croalkyh-(3- to 8-membered heterocycloalkyly-, (Ci-Cioalkyl)-
{5- to 8-membered hetercaryl)-, -{C2-Cic alkenyl}-(3- to 8-membered heterocycloalkyl}-, -(Co-Cro
alkenyl}-{5- to 8-membered heteroaryi)-, ~(C2-Cioalkynyh-(3- to 8~-merbered heterocycloalkyl)-,
~{C2-Cro alkynyD-(5- to §-membered heteroaryl)-, -(3- to 8-membered heterocycloalky-(Ci-Cio
alkyi)-, ~(5- to B-membered heteroaryD-{Ci-Croalkyh-, -(3- to 8-membered heterocycloalky~{Ca-

Croalkenvly-, -(5- to 8-muembered heterocary}-{(C2-Cro alkenyl)-, -(5- to 8-membered heteroaryl)-
{Co~Croalknyly-, -(5- to 8~membered heteroaryl-(Cz-Croalknyl)-, ~O-C{OWCH2CH Oy CHz Jo-,
{CHCH2O k-, or -(CHCH20)-(CHz2 -, wheremn the alkyl, alkenyl, alkynvl, cycloalkyl, aryl,
heterocycloalkyl, or hetercaryl is optionally substituted;

R¥ is H, hydroxy, or Cia alkyl:

t 18 an integer ranging from about 1 to about 12; and

19
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* denotes attachment to PBRM and ** denotes attachment to L when LY is present, or to
D when LY is absent.
[119] In some embodiments, R’ is -0O-, -NR®, -(C1-Cio alkyl)-, (C3-Cs eycloalkyly-, -aryl-, -O-
{Cr-Csalkyhy-, (Cr-Croalkyly-aryl, -aryl-(Ci-Croalkyl)-, (Ci-Croalky}-{(Cx-Cscycloalkyl)-, -{(Ca-
Ce cycloalky}-(Ci-Cro alkyl)-, -(3- to B8-membered heterocycloalkyly-, -(5- to 8-membered
heteroaryl}-, ~(Ci-Cio alkyl}-(3- to B-membered heterocycloalkyi}-, -(Ci-Cio alkyi}-(5- to &-
membered hetercaryi}-, -(3- to 8-membered heterocycloalkyl}-{(Ci-Cioalkyi)-, -{5- to 8-membered
heteroary}-(Ci-Cio alkyl}-, -O-C{O{CH2CH2OYW-(CH2)2-, -(CH2CHO)p-, or -(CH2CHoO)-
{CHz -
[120] In some embodiments, R’ 15 {(C1-Cr alkyD-, -O-(C1-Csalkyl)-, (CH2LH20)-, -O-C(O}-
{CH2CH200~(CHz)z- or ~(CH2CH2O - (CH2 -,
[121] In some embodiments, R’ is -O-, -NH, -N(CHs}, ~CHo-, «(CHzje-, «(CH2)s-, -O-C{O}-
{CHCH20)6-(CH2 2, -(CH2CHRO) -(CHa Yo, -(CHCH2O p-(CH Yo, ~(CH2OHOW-(CHu o, or -
(CHCH2O)e-(CH2 -,

N
ke

*

,/O \/<
¥ W4 " . . .
7 = L 4
$ PN
\‘r; ’ O

(122} Insoroe embodiments, each A' independently is:

) Vi
e iy \meﬁ
, Or O

wherein R® 1s H, hydroxy, or Cis alkyl: 1 is an integer ranging from about 4 to about 6; and *

>

denotes attachment to PBRM and ** denotes attachment to L® when LC is present, or to Id when
LY is absent.
[1231 It is understood that each A’ prior to being connected to PBRM, independently

corresponds to a monovalent motety A’

[124] Insome embodiments, each Al independently is: o : O
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G

& <
b
Doy Ly
e
o cor o ;

o “ ) ] . -
wherein R7, R®, and r are as deseribed herein; and ** denotes attachment to L” when L is present,

or to I when LY is absent.

pe o
/4
A B et
™ -~ -
Wi N
i
[125] Insome embodiments, each A! independently is: o ; < ;
O
¢l
Ee / o = %
I W ‘ i//& {\/O%\/ '
i i : it
&) O O
o , OF © )
wherein:

118 an integer ranging from about 4 to about 6; and

## denotes attachment to LE when LY is present, or to D when LC is absent.

Variable LY
[1261 Insome embodiments, each LY, when present, independently is:
[T

Eo .
S S B o

Gort

wherein:

# denotes attachment to A and ## denotes attachment to I,

M* when present, is a peptide moiety comprising at least two amino acids;

T!, when present, is a hydrophilic group; and

LY is a divalent linker moiety connecting D to M® when M?” is present, or to A' when M*
is absent.
[127] In some embodiments, each L” comprises at least one cleavable bond such that when the

bond 15 broken, 1D 1s released m an active form for 1ts intended therapeutic effect.

#HLP-w

[128] Insome embodiments, each LY, when present, independently is
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(1)
% LP- s

‘ : R
[129] Insome embodiments, each LY, when present, independently 18~ ° M

Variable L

[130] Insome embodiments, each L independently 1s a divalent linker moiety connecting D to
M when M s present, or to A when M* is absent,

[131] Insome embodiments, each LY comprises at least one cleavable bond such that when the
bond 1s cleaved, I¥ 1s released i an active form for its intended therapeutic effect.

[132] In some embodiments, LY comprises one cleavable bond. In some embodiments, LD
comprises multiple cleavage sites or bonds.

[133] It is understood that each L, prior to being connected to D, independently corresponds to
a monovalent moiety LY

[134] In some embodiments, L comprises a functional group capable of forming the cleavable
bond. Functional groups capable of formmg the cleavable bond can mclude, for example,
sulfhydryl groups to form disulfide bonds, aldehyde, ketone, or hydrazing groups to form
hydrazone bonds, hydroxyiaming groups to form oxime bonds, carboxylic or amino groups to form
peptide bonds, carboxylic or hydroxy groups to form ester bonds, and sugars to form glycosidic
bonds.

[135] In some embodiments, each LY comprises a disulfide bond that is cleavable through
disulfide exchange, an acid-labile bond that is cleavable at acidic pH, and/or bonds that are
cleavable by hydrolases. In some embodiments, LY comprises a carbamate bond {i.e., -0-C(0)-
NR-, wherein R 15 hydrogen or atkyl or the like}.

[136] In some embodiments, the structure and sequence of the cleavable bond in L can be such
that the bond 15 cleaved by the action of enzymes present at the target site. In some embodiments,
the cleavable bond can be cleavable by other mechanisms.

[1377 Insome embodiments, the structure and sequence of the cleavable bonds in LP can be such
that the bonds are cleaved by the action of enzymes present at the target site. In some embodiments,
the cleavable bonds can be cleavable by other mechamisios.

[138] Insome embodiments, the cleavable bond(s} can be enzymatically cleaved by one or more

enzymes, imcluding a tumor-associated protease, to hiberate the Drug uwnit or D, wheremn the
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conjugate of the present disclosure, or mtermediate, or scaffold thereof, is protonated in vivo upon
release to provide a Drug unit or D

S b3
wks LE Ww Kddk
et

[139] Insome embodiments, each LY independent is , wherein:
1407 LF, when present, is -NH-[(CH2CH:O)p-{CHz o2 Jg-C{O)-, -NH-(C1-Cs alky }-0-C(O)-, or
NHA-[{CH2CH2O)p-( CH2 Yo o CUO-NHA(Ci-Co alkyl}-O-C{O)-, wherein p 13 an integer ranging
from about 1 to about 20, and q is an integer ranging from about 1 to about 10;

each W mndependently 18 a natural or unnatural amino acid unit;

w is an mieger ranging from about 0 to about 12;

##% denotes attachment to M”* when M*” is present, or to A' when M” is absent; and

wirx denctes attachment to D,

**w__%vLE _______ ;___**w*
[141] Insome embodiments, each L” independent is . In some
ek __ 2 % Fhkk
% Ww
embodiments, each LY independent is

Kk LE"W Rkehd
E w §
independent 13 A

[142] Insome embodiments, LE comprises at least one PEG unit.

. In some embodiments, each LP

[143] Insome embodiments, the PEG umt comprises at least | subunit, at least 2 subunits, at
least 3 suburuts, at feast 4 subunus, at least 5 subunits, or at least 6 suburnuts. In some
embodiments, the PEG unit comprises at least 4 subunits, at least 3 subunits, at least 2 subunits,
or at feast 1 subunit. In some embodiments, the PEG umit comprises at least 1 subunit. In some
embodiments, the PEG unit comprises at least 2 subunits,

[144] In some embodiments, p is an mteger ranging from about 1 to about 135, from about 1 to
about 10, from about 1 to about 9, from about T to about B, from about 1 to about 7, from about |
o about 6, or from about 1 to about 5.

[145] In some embodiments, p 15 an integer ranging from about 1 to about 6. In some
embodiments, pis an integer ranging from about | to about 4. In some embodiments, p s an integer
ranging from about 1 to about 2.

[146] In some embodiments, pis 2.

[\
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[147] In some embodiments, ¢ i1s an integer ranging from about 1 to about 15, from about 1 to
about 10, from about 1 to about 9, from about 1 to about 8, from about 1 to about 7, from about 1
to about 6, or from about 1 to about 5.

[148] Insome embodiments, qis 1, 2, 3, 4, or 5. In some embodiments, q 18 2.

[1491 In some embodiments, L* when present, is -NH-(CHxUH20)u4-(CH2)p-C{O}- In some
embodiments, LY, when present, is -NH-{CHCH20)-(CH2)-C(O)-. In some embodiments, LE
when present, 15 -NH-(CHUH0)-(CH2)02-C{O)-. In some embodiments, L¥, when present, is -
NH-ACH;CH20)s-(CH2:-C(O)-. In some embodiments, LF, when present, is -NH-(CHxCH2O):-
(CH2):-C(O}-. In some embodiments, LE, when present, is -NH-CH:CH:O-(CH2)o2-C(0)-. In
sonie embodiments, L*, when present, is -NH-CH:CH:0-C{Q}-. In some embodiments, L®, when
present, is -NH-{C1-Cs alky}-O-C{O)-. In some embodiments, LY, when present, is -NH-CHz-
CH{CH:)-0O-C{O)-. In some embodiments, L%, when present, is -NH-[(CH:2CH2O)14-(CH2)po-
C(O)-NH-(C1-Cs alkyl}-0-C{O}-. In some embodiments, L*, when present, is -NH-CH2CH20-
{CH23~C(O)y-NH-(CH2 o-O-C(O)-.

[150] In some embodiments, wis an integer ranging from about 1 to about 12 {eg, 1 to 6, or 1
tod,orlto3, or1,2,3,4,5 6,7 8,9 10, 11, or 12},

[1531] Iosome embodiments, wis 0, 1, 2, 3, 4, or 5. In some embodiments, wis 1, 2,3, 4, or S

[152] In some embodiments, wis 1. In some embodiments, wis 2. In some embodiments, w s

w

[153] Insome embodiments, each W independently 1s 3 natural or unnatural amino acid and/or a
D or L 1somer.

[154] In some embodiments, each W independently s an alpha, beta, or gamma amino acid that
18 natural or non-natural.

{1551 In some embodiments, at least one W s a natural amuno acid. In some embodiments, at
least one W 1s a non-patural amino acid.

[156] Insome embodiments, Wy does not comprise natural amino acids. In some embodiments,
Wyw does not comprise non-natural amino acids.

[157] Insome embodiments, Wy comprises a natural amino acid linked to a non-natural amino
actd. In some embodiments, Wy comprises a natural anuno acid linked to a D-1somer of a natural
amino acid.

[158] Insome embodiments, Wy is a dipeptide, e.g., -Val-Cit-, -Phe-Lys-, -Val-Ala- or Glu-Ala.
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[159] In some embodiments, Ww 18 a monopeptide, a dipeptide, a tripeptide, a tetrapeptide, a
pentapeptide, a hexapeptide, a heptapeptide, an octapeptide, a nonapeptide, a decapeptide, an
undecapeptide, or a dodecapeptide unit.

[1607 In some embodiments, Wy 1s 8 peptide (e.g., a peptide of 1 to 12 amino acids), which s
conjugated directly to D. In some embodiments, the peptide is a single aming acid. In some
embodiments, the peptide 15 a dipeptide. In some embodimenis, the peptide is a tripeptide.

[161] Insome embodiments, each aming acid in Ww 18 independently selected from alanine, B-
alanine, arginme, aspartic acid, asparagine, histidine, glycine, glutamic acid, glutamine,
phenvlalanine, lysine, leucine, serine, tyrosine, threonine, isoleucine, proline, tryptophan, valine,
cysteine, methionineg, selenocysteine, ornithine, penictllanmine, aminoalkanoic acid,
aminoalkynoic acid, aminoalkanedioic acid, aminobenzoic acid, amino-heterocyclo-alkanoic
actd, heterocyclo-carboxylic acid, citrulline, statine, diaminoalkanoic acid, and derivatives
thereof.

[162] In some embodiments, each amino acid in Wy 1s mdependently selected from alanine, -
alanine, arginime, aspartic acid, asparagine, histidine, glyomne, glutanue acid, glutamine,
phenylalanine, lysine, leucine, serine, tyrosine, threonine, soleucine, proline, tryptophan, valine,
citrulline, and derivatives thereof,

[163] In some embodiments, each amuno acid i Wy 15 independently selected from the
proteinogenic and the non-proteinogentic amuno acids,

[164] In some embodiments, each ammo acid m Wy 13 mdependently selected from L or D
isomers of the following amuno acids: alanine, B-alanine, arginine, aspartic acid, asparagine,
cysteine, histidine, glycine, glutamic acid, glutamine, phenylalanine, lysine, leucine, methionine,
serine, tyrosine, threonine, tryptophan, proling, ornithine, penicillamine, aminoalkynoic acid,
amunocalkanedioic acid, heterocyclo- carboxylic acid, citrulline, statine, diamincalkanoic acid,
vahne, citrulline, and derivatives thereof.

[165] In some embodiments, each amino acid it Ww 1s independently cysteine, homocysteine,
penicillaming, ornithine, lysine, serine, threonine, glycine, glutamune, alanine, aspartic acid,
glutamic acid, selenocysteine, proline, glycine, iseoleucine, leucine, methionine, valine, citrulline,
or alanine.

[166] In some embodiments, each ammo acid 1n Wy 1s independently selected from L-isomers

of the following amino acids: alanine, B-alanine, arginine, aspartic acid, asparagine, histidine,
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glveie, ghitamic acid, glutamine, phenvlalanine, lysine, leucine, serine, tyrosine, threonine,
isoleucine, tryptophan, citrulline, and valine.

[167] In some embodiments, each aming acid in Wy 18 imdependently selected from D-isomers
of the following amino acids: alanine, B-alanine, arginine, aspartic acid, asparagine, histidine,
glveine, ghitamic acid, glutamine, phenylalanine, lysine, leucine, serine, tyrosine, threonine,
isoleucine, tryptophan, citrulline, and valine.

[168] Insome embodiments, each amino acid it Wy is alanine, B-alanine, glvcine, glutamic acid,
isoglutamic acid, isoaspartic acid, valine citrulline, or aspartic acid.

[169] In some embodiments, Ww comprises P-alanine. In some emmbodiments, W comprises (-
alanine}-{alanine). In some embodiments, Ww comprises {B-alanine) and optionally ghitamic acid,
isoglutamic acid, aspartic acid, isoaspartic acid, valine, {(valine}-(alamne}, (alanme}-{alanine), or
{valine}-{citruline}.

[170] Insome embodiments, Wy comprises (glutamic acid}-(alanine).

[171] In some embodiments, Wy comprises glutamic acid and optionally alanine, glycine,
soglutamic acid, aspartic acid, isoaspartic acid, valine, (valine)-(alanine}, (alanme)-{alanine), or
{valine)}-(curuline}.

[172] In some embodiments, Ww comprises 2,3~diaminopropanoic acid. In some embodiments,
Wy comprises (R)-2,3-diaminopropanoic acid. In some embodiments, Wy comprises glutamic
acid. To some embodiments, Wy comprises {glutamic acid)}-(alamune). In some embodiments, Wy
comprises {(ghitamic acidj-(glycinej-(alanine).

(1731 Insomeembodiments, Wy comprises L-ghitamic acid, D-glutamic acid, (L-glutamic acid)-
{L-alamne}, (L-ghutamic acid)-(D-alanine), (D-ghitamie acid)-(L-alanne), (B-glutamic acid)-{D-
alanine}, , (L-glutamic acidy-(glyome)-(L-alanme}, D-glutamic acid)-(glycine)-{D-alanine), (L~
glutamic acid)-(glyene}-(B-alanme), or {D-glutamic acid)-{glyveine)-(L-alanine}.

[174] In some embodiments, Ww comprises a carbamate bond 1n addition to one or more amino
acids,

175} In some embodiments, L” {eg., W) is selective for enzymatic cleavage {e.g., by a
particular enzyme). In some embodiments, the particular enzyme 1S a tumor-associated protease.
[176] In some embodiments, L” (e.o., W) comprises a bond whose cleavage is catalyzed by
cathepsin B, cathepsin C, cathepsin I, or a plasmin protease.

1771 Insome embodiments, L” comprises a sugar cleavage site.
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1781 In some embodiments, LY comprises a sugar moiety (Su) linked via an oxveen glycosidic
bond to a self-immolative group.

[179] Insome embodiments, a “self-immolative group” can be a tri-functional chemical morety
that 1s capable of covalently linking together three spaced chemical moieties (i.e, the sugar moiety
(via a glycosidic bond), a drug unit (directly or indirectly}, and M* {(directly or indirectly) when
M™ is present or A when M* is absent.

[180] Insome embodiments, the glycosidic bond can be cleaved at the target stte to inmitiate a self-
mmmaolative reaction sequence that leads to a release of the drug.

[181] Insome embodiments, each LY, when present, independently is:
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wherein: **% denotes attachment to M®, when M® is present, or to A’ when M® is absent; and
*EEF denotes attachment to D

-~

[182] In some embodiments, each L°, when present, independently is:
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whereirt % denotes attachment to M™ when M? is present, or to A’ when M? is absent; and *#%*

denotes attachment to D,

1831 Insome embodiments, each LY, when present, independently is:
&)

Lk

I

N
H H

wherein: *** denotes attachment to M and **** denotes attachment to 1.

Variable A
[184] Insome embodiments, M® comprises a peptide moiety of at least two aming acids.

[185] Insome embodiments, anuno acid 1s referred to heremas “AA” and amuno acids as “AA’s”.
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1861 In some embodiments, M is a moiety that is capable of forming a covalent bond with a -
L2-D unit and allows for the attachment of multiple drug.

(1871 In some embodiments, M* comprises a single AA unit or has two or more AA units {e.g.,
from 210 10, from 210 6, or 2, 3, 4, 5 or 6} wherein the AA units are each independently a natural
or non-natural amino acid, an amino alcohol, an amino aldehyde, a diamine, a polyamine, or
combinations thereof.

[188] Insome embodiments, in order to have the requisite number of attachments, at least one of
the AA units will have a functionalized side chain to provide for attachment of the -LP-D unit. In
some embodiments, exemplary functionalized AA units {e.g, anuno acids, amino alcohols, or
amino aldehydes) include, for example, azido or alkyne functionalized A A units {e g., amino acid,
amino alcohol, or amino aldehyde modified to have an azide group or alkyne group).

[189] In some embodiments, M* comprises 2 to 12 AA units. In some embodiments, M*
comprises 2 to 10 AA units. In some embodiments, M* comprises 2 to 6 AA units. In some
embodiments, M comprises 2. 3,4, Sor 6 AA units.

[190] 1o some embodiments, M™ has 2 AA onits. In some erobodiments, the peptide motety has
3 AA units. In some embodiments, the peptide motety has 4 AA units. Tn some embodiments, the
peptide motety has S AA units. In some embodiments, the peptide moiety has 6 AA units,

[191] In some embodiments, attachment within M* or with the other components of the
conjugate, intermediate thereof, or scaffold, can be, for example, via ammno, carboxy, or other
functionalities.

[192] In some embodiments, each amino acid in M® can be independently D or L isomer of a
thiol containing amino acid. In some erbodiments, each amino acid in M® can be independently
a Iy 1somer of a thiol containing amino acid. In some embodiments, each amino acid in M* can be
mdependently an L isomer of a thiol containing amino acid In some embodiments, the thiol
containing amino acid can be, for example, ¢ysteine, homocysteine, or penicillamine.

193] In some embodiments, each amino acid in M* can be independently the L or I isomer of
the following amino acids: alanine (including B-alanine}, arginine, aspartic acid, asparagine,
cysteine, histidine, glycime, glutamic acid, glutamine, phenvialanine, lysine, leucine, methionine,
serine, tyrosing, threoning, iryptophan, proline, ornithine, penicitlamine, anunoalkynoic acid,
aminoalkanedioic acid, heterocyclo-carboxylic acid, citrulline, statine, diaminoalkanoic acid,

stereoisomers thereof, or derivatives thereof
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1941 In some embodiments, each amino acid in M? is independently cysteine, homocysieine,
penicillaming, ornithine, lysine, serine, threonine, glycine, glutamune, alanine, aspartic acid,
glutamic acid, selenocysteine, proline, glycine, isoleucine, feucine, methionine, valing, alanine, or
a sterecisomers therecf.

[195] In some embodiments, M® comprises a monopeptide, a dipeptide, tripeptide, tetrapeptide,
or pentapeptide. In some embodiments, M” comprises a pentapeptide.

[196] In some embodiments, M* comprises at least about five amino acids (e.g., 5,6, 7, 8, 9, or
10 amino acids). In some embodiments, M® comprises at most about ten amino acids.

[197] In some embodiments, each amino acid in M* independently is glycine, serine, glutamic
actd, lysine, aspartic acid, and cysteine.

[198] In some embodiments, M* comprises at least four glycines and at least one glutamic acid
e.g., {glycine)s and glutamic acid, wherein the glutanic acid 1s at any position along the peptide
chain, such as, for example, (glutamic acid}-(glveme)s; (glycine)-(glutamic acid)-{glycine}s;
{elycinep-{glutamic acid}-(glycineh; (glveinel-(glutamic acidi-(glveme); or (glycinels-(glutamic
acid).

1991 In some embodiments, M® comprises {glyecinel-{glutamic acid). In some embodiments,
the peptide motety comprises {glutanuc acud)-{glycinel.

[200] In some embodiments, M® comprises at least four glycines and at least one serine, e.g,
{glvcinels and serine wherein the serine s at any position along the peptide chain, such as, for
example, {(serme}{glycine}s;, {glvane}(senne}-{glycines;  {glycmeh-(serme}-(glycine)s;
{glycineh-{sermnej-{glyciney; or (glyemels-{senne}.

(2011 In some embodiments, M” comprises {glycinel-(serine}. In some embodiments, the
peptide motety comprises {serine -{glycinels.

[202] In some embodiments, M* comprises {B-alanine)-(glycinel-(serine) wherein the serine is
at any posttion along the peptide chain, such as, for example, {B-alanine}-(serine)-{glyeinels; (B~
alamune}-(glycine)-{sermnej-(glycines,  {(B-alanmel-(glycmen-(sermel-{glyeme);  (P-alanme)-
{elycineh-{serine)- {glycine);or (B-alanine)-{glycinel-{serine}.

2031 In some embodiments, M* comprises (glycine)s-(serine)-{glutamic acid) wherein the
serine is at any position along the peptide chain, such as, for example, {serine}-(glveinels-(ghitamic
actd}; (glycine}-(serine)-{glycine s-{ glutamic acid); (glycinep-(serine}-{glycinep-{glutamic acid};

{elycinek-{sermei-(glyvcinel-{glutamic acid), or {glycinejs-{serine}-{ghutamic acid). In somse
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embodiments, the peptide moiety comprises (P-alanine)}-{glycinels-(serine)-{glutamic acid)
wherein the serine is at any position along the peptide chain, such as, for example, (B-alanine)-
(sering)-{glycine)s-{glutamic acid);, {B-alanine}-(glycine}-(sermel}-{glycinek-(glutamic acid); (B~
alaninej-(glycineh-(sering)-{glycinepp-{glutamic acid}, {(B-alanmel-{glveine)-(serine)-{glycine}-
(ghutamic acid); or (B-alanine)-{glycine)a-{serine}-(glutamic acid).

[204] In some embodiments, M® comprises {glycinels-(serine}. In some embodiments, the
peptide moigty comprises {serine)-{glycine)a.

[205] Insome embodiments, M”* comprises {B-alanine}-{glycine)s-(serine} wherein the serine is
at any position along the peptide chain.

[206] In some embodiments, M® comprises {glycinel-(serine)-{glutamic acid) wherein the
serine 15 at any postiion along the peptide chain,

[207] In some embodiments, M* comprises (P-alanine)-{glycine)s-{serine}-{glutamic acid)
wherein the serine 15 at any posttion along the peptide chain.

[208] In some embodiments, M* comprises {(glutamic acid)-(glycinehi-s, wherein: the M* is

attached to Al via one of the glutamic acid, M® is attached to T' via the glycine; and M* is attached

] e i
Ay,
Ho Sla
O Hxt

[210] In some embodiments, M* comprises (glutamic acid)-(glycinels, wherein: the M® is

to LY via the glutamic acid.

[209] Insome embodiments, M® comprises

attached to Al via the glutaroic acid; M is attached to T! via one of the glycine; and M* is attached

H @ %
A
H Ol
O Ak

[212] In some embodiments, M® comprises (glutamic acid)-(glycine), wherein: the M* is

to LY via the glutamic acid.

2117 Insome embodiments, M” comprises

attached to A' via the glutamic acid; M? is attached to T! via the glycine; and M* 15 attached to

LP via the glutamic acid.
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2131 Insome embodiments, the peptide molety comprises

[214] Insorue embodiments, M* comprises {glycine)ia-{glutamic acid), wherein M* is attached
to Al via one of the glveine; M is attached to T' via the glutamic acid; and M” is attached to LP
&S O

vig the glutamic acid.
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(2151 Insome embodiments, M” comprises
[216] In some embodiments, M? comprises (glycinen-{glutamic acid), wherein: M# 15 attached

to Al via the glutamic acid; M? is attached to T* via the glycine; and M” is attached to LY via the

O
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(2177 Insome embodiments, M” comprises

glutanue acid.

[218] In some embodiments, M® comprises {glycine}-(ghstamic acid), wherein: M® is attached

to A’ via the glycine; M™ is attached to T* via the glutamic acid; and the M” is attached to L via
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**\!\i/\,ﬁ, N ﬁ**
i
O
0 sk

(2201 In some embodiments, M comprises (glycineliu-(serine), wherein: M® is attached to A!

the glutamic acid.

[219] Insome embodiments, M? comprises

via one of the glyeine, M is attached to T! via the serine; and M* is attached to L” via the serine.
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[221] Insome embodiments, M* comprises
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{2221 Insome embodiments, M”® comprises {glycine)-(serine), wherein: M™ is attached to Al via
the glycine; M™ is attached to T’ via the serine; and M® is attached to L” via the serine.

Ho2
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(2231 Insome embodiments, M” comprises
[224] Insome embodiments, M”* comprises (glycinel-(sering), wherein: M® is attached to A' via

one of the glvecine; M” is attached to T! via the serine; and M™ is attached to L via the serine.
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[225] Insome embodiments, M* comprises .
[226] In some embodiments, M comprises {serine)-{glycine)r.4, wherein: M* is attached to A'

via the serine; M” is attached to T' via one of the glycine; and M is attached to LY via the serine.

[227] Insore embodiments, M* comprises
(228} Insome embodiments, M™ comprises (sering)-{glycing)s, wherein: M* is attached to A' via

the serine; M” 15 attached to T' via one of the glycine: and M* is attached to LD via the serine.

[229] Insome embodiments, M” comprises
[230] Insome embodiments, M® comprises (serine)-{glycine), wherein: M® is attached to A’ via

the serine; M? is attached to T* via one of the glvecine, and M* is attached to LV via the serine.

(2311 Insome embodiments, M® comprises
[232] In some embodiments, M* comprises (B-alanine)-{glycine)4-(serine), wherein: M” is
attached to A! via the B-alanine; M” is attached to T' via the serine; and M® is attached to LV via

the serine.
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[233] Insome embodiments, M” comprises
[234] In some embodiments, M” comprises (P-alanine)-(glycinel-{serine), wherein® M is

attached to A! via the B-alanine; M? 15 attached to T! via the serine; and M? is attached to LP via
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[236] Insome embodiments, the peptide moiety comprises {B-alaninel-(glveine)-{(glutamic

the serine.

[235] Insome embodiments, M” comprises

acid), wherein: the peptide moiety is attached to L’ when present, or to LM when L7 is absent, via
the B-alanine; the peptide moiety is attached to T! when present, via the glutamic acid; and the

peptide moiety is attached to L when present, via the glutamic acid.
O
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2371 Insome embodiments, the peptide moiety comprises ,

[238] It is understood that for embadiments of M*, * indicates attachment to A’, ** indicates
attachment to 7', and *** indicates attachment to L.

Hydrophilic Group (Variable 1Y)

[239]1 Insome embodiments, the hydrophilic group included in the conjugates or scaffolds of the
disclosure is a water-soluble and substantially non-antigenic polymer. Examples of the hydrophilic
group, include, but are not limued to, polvalcobols, polyethers, polyanions, polycations,
polyphosphoric acids, polyamines, polysaccharides, polyhydroxy compounds, polvlysines, and
derrvatives thereof. In some erobodiments, one end of the hydrophilic group can be functionalized
so that it can be covalently attached to the M linker {e.g., to an amino acid in the M linker) by
means of a wvon-cleavable linkage or via a cleavable linkage In some embodiments,

functionalization can be, for example, via an amine, thiol, NHS ester, maleinude, alkyne, azide,
> > o

o2
h
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carbonyi, or other functional group. In some embodiments, the other termunus {or termini} of the

I3

hydrophilic group will be free and untethered. In some embodiments, by “untethered”, it 1s meant
that the hydrophilic group will not be attached to another motety, such as D or a Drug Unit, or
other components of the conjugates or scaffolds of the disclosure. In some embodiments, the free
and untethered end of the hydrophilic group may include a methoxy, carboxylic acid, alcohol or
other suitable functional group. In some embodiments, the methoxy, carboxylic acid, alcohol, or
other suitable functional group acts as a cap for the terminus or termini of the hydrophilic group.
[240] In some embodiments, a cleavable linkage refers to a linkage that 1s not substantially
sensitive to cleavage while circulating in the plasma but is sensitive to cleavage in an intraceliular
or intratumoral environment. In some embodiments, a non-cleavable linkage 1s one that s not
substantially sensitive to cleavage in any hiological environment. In some embodiments, chemical
hydrolysis of a hydrazone, reduction of a disulfide, and enzymatic cleavage of a peptide bond or
glycosidic linkage are examples of cleavable linkages In some embodiments, exemplary
attachments of the hydrophilic group are via anide linkages, ether linkages, ester linkages,
hydrazone linkages, oxime hnkages, disulfide linkages, peptide hinkages, or triazole linkages. In
some embodiments, the attachment of the hydrophilic group to the M* hnker (e.g., to an amino
acid in the M? linker} is via an amide linkage.

[241] Insome embodiments wherein the conjugate or scaffold of the disclosure comprises more
than one hydrophilic groups, the multiple hydrophilic groups may be the same or different
chemical moieties (e g, hydrophilic groups of different molecular weight, number of subunits, or
chemical structure}. In some embodiments, the multiple hydrophilic groups can be attached to the
M linker at a single attachment site or different sites.

2421 In some embodiments, the addition of the hydrophilic group may have two potential
mmpacts upon the pharmacokinetics of the resulting conpugate. In some embodiments, the desired
mapact ts the decrease in clearance (and consequent 1 increase in exposure} that arises from the
reduction tn non-specific imteractions induced by the exposed hydrophobic elements of the drug
or drog-hinker. In some embodiments, the undesired impact is the decrease 1n volume and rate of
distribution that may arise from the increase n the molecular weight of the conjugate. In some
embodiments, increasing the molecular weight of the hydrophilic group increases the
hydrodynamuc radius of a conjugate, resulting 1in decreased diffusivity that may diminish the ability

of the conjugate to penetrate into a tumor. Because of these two competing pharmacokinetic
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effects, 1t may be desirable to use a hydrophilic group that 18 sufficiently large to decrease the
conjugate clearance thus increasing plasma exposure, but not so large as to greatly diminish 1ts
diffusivity, which may reduce the ability of the conjugate o reach the mtended target cell
population.

2431 Insome embodiments, the hydrophilic group, includes, but 1s not limited to, a sugar alcohol
{also known as polyalcohol, poivhvdric alcohol, alditol or glyeitol, such as inositol, glveerol,
erythritol, threitol, arabitol, xylitol, nibiol, galactitol, mannstol, sorbitol, and the like} or a
derivative thereof (e.g., amino polyalcohol), carbohydrate{e.g. . a saccharide}, a polyvinyl alcohol,
a carbohydrate-based polymer {e.g., dextrans), a hydroxypropylmethacrylamide (HPMA), a
polyalkylene oxide, and/or a copolymer thereof.

[244] In some embodiments, T! comprises a plurality of hydroxyl (“-OH”} groups, such as
moieties that incorporate monosaccharides, oligosaccharides, polysaccharides, and the like.

(2457 In some embodiments, T' comprises a plurality of -{(CRssOH)- groups, wherein Rsgis -H

or Cis alkyl

[246] In soroe embodiments, T'is ~OH or —NF-Rag— (CReOMHni—Rss  wherein:

01 18 an integer from 0 to about 6;

each Rsx1s independently -H or Crs alkyl;

Rso 18 a bond, a Ci6 alkyl linker, or ~CHRse- wherein Rso 1s -H, Cis alkyl, cycloalkyl, or
arylalkyl;

Rei1s CHzORs2, COORs2, -(CH2)w{COORs2, or 3 heterocycloatky! substituted with one or
more hydroxyl;

Re2 15 -H or Crx alkyl; and

nz s an mteger from 1 to about S,

[247] In some embodiments, T! is ~OH. In some embodiments, T! i “TNHReo—(CRGOM)—Rg;

[248] In some embodiments, Rssis -H; Reo is a bond or a Cre alkyl linker; ny 18 an integer from
1 to about 6; and Rey1s CHOH or COOH.

[249] In some embodiments, Rssis -H; Reo 1s ~CHRse-; m 15 O and Res 15 a heterocycloalkyl
substituted with one or more hydroxyl, e g, a monosaccharide.

(250} Insome embodiments, T* comprises a glucosyl-amine, a di- amine, or a tri- amine.

[251] In some embodiments, T' comprises one or more of the following fragments or a

stereoisomer theregof:

[N
NS
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0 S NH(CHOH), —Risg . .y OH OH T oH on
" ’ N OH +- NMGH
VY 5
(2 "2 On SR YE) "2 O :
. g oM oH . . OH od . OH OH
"‘%"""NW;\\//'\\/GH N - OH *%*N o
Bz : ‘iﬁg = - 2 AH OH
{4} - OH {5) - OH (6) i
L OH o ., OH oH H OH OH
FNy A N, LA . COOH
N oz OH No 2 z OH , ng
(7) OH  OH S (8 OH  OH & OH - OH
%MH OH OH §MH oH  OH {(OH)pq
Ny A COOH N COOH
A
‘(\/);\\/ “‘%‘NHA\ ’\Q
{10 GH OH (11) OH  OH
(12) e
Rss 0. _OH Rss 3 OH Py g
S ~Ehar” 4 N o
~NoH ~oH
(13) O (i4) O : (15} HO o OH
(16) (17} (18)
i o) OH OH OH O H o OH oH
g LSNP f_OoH |+ NI\{‘L Aon | oA Ao OH
2 H l 2. oH on
y OH OH OH OH o
S e oM o NH oM OH ﬁ/w\? &
’ Ao -OH /’\{ LOH .
OH OH OH OH
(19) or (20)
"J Ok OH OH OH
4 f\}/‘ N O . o OH
I\ oo oH N
o N’f”?;\ OH  OH

u
N
-3

wherein: Rso 15 -H, Cis alkyl, cycloalkyl, or arvlalkyl; ny s an integer from 1 to about &; n2 15 an

mnteger from 1 to about 5; and n3 18 an integer from about | to about 3

[252]

It 15 understood that all stereochemical forms of the hydrophilic groups are contemplated

herein. For example, in the above formula, the hydrophilic group may be derived from ribose,

xyliose, ghicose, mannose, galactose, or other sugar and retain the stereochemical arrangements of

pendant hvdroxyl and alkyi groups present on those molecules.
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2531 It 1s to be understood that in the foregoing formulae, various deoxy compounds are also
contemplated. Hlustratively, one or more of the following features are contemplated for the
hydrophilic groups when applicable.

[254] Insome embodiments, nzis 2 or 3.

[255] Insome embodiments niis 1, 2, or 3.

[256] Insome embodiments, nyis 1.

[257] Insome embodiments, Rsy 15 hydrogen.

OH OH
(2581 Insome embodiments, T is OH OH . In some embodiments, T!is
O OH OH O OH OH
4N M )\/ o H H
4 ‘\/"\\ - e —g
i ;ﬁji /\{ , % N /\)J\N/W\/OH
N OH OH H
7 Cne o oH OH OH  OH
-~ \{/; ~-PH ‘ O N/\/ Q\
OH  OH . In some embodiments, TV s H
?63 fiaa
FNH- Ry Crem G- Res
i
[259] Insome embodiments, T!is Res Rsa , wherein
n4 18 an integer from 1 to about 25;
each Re: is independently -H or Crs alkyl;
Rea 15 a bond or a Cis alkyl linker;
Res 1s -H, Crs alkyl, -{(CH2)wCOORe:, or -{CH2mCORGss;
Re 18 Hoor Crg alkyl;
” o OH O
—%-N //\“'A/U\N/\Ti e OH
OH  QH & Mo & on 0P
)  OH NH oM OH AT
. COH Eod
’ ﬁ% ﬁ/\}f L\f\/ L\E/ \sf e /Z{N\ A
Res 13 H, OH  OH . OH OH % i

O
j{:‘m f\N ,JJ\E/\\/O\/\Q/\\X@\/A\O/
C o .
H

. HN JNH2
! o L NP ‘E{
R e P e g ~T e A
o :

, OF 07 "OH cand

2 1S an integer from 1 to about 5.
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;ﬁ‘ WO o7
N na

[260] Insome embodiments, T! is: 3

wherein Re7 18 (1} -OH;

O’ HN jj)\ o) Q
A?/\/S\QH }2 \f\v .ﬁ, NP NN - N
BN 1o A SN s N NP s N NP
T -~ ﬁ (%) (5] )
2) 3) ,
Ot HN NH2
HN } NN
‘ ’2{& \/\;fsog Ei }\
O (_;)H EH (i? EH !:__)H
- “gN Al A -OH
Ot W~ Ay
(6) OH  OH cor - ii\i:"‘: oH OH
l ' \{i\l/*\,C'H
(7} Or OH ;

wherein n4 18 an integer from about 2 to about 20, from about 4 to about 16, from about 6 to

& i{/x,c)}\/\roa«:
é}i\l ng |
S

[262] Insome embodiments, n4 18 an integer from about 2 to about 20, from about 4 to about 16,

about 12, from about 8 to about 12.

[2611 Insome embodiments, T' s

from about 6 to about 12, from about 8 to about 12
[263] Insome embodiments, ne 86,7, 8,9, 10, 11, or 12,

264} Insome embodiments, nais 8 or 12,

; OH COH
S Nk\// a}\/’/ \F/NHW\(H/‘\/QH
i ) . ) H Ny i :
2651 In some embodiments, T! is o Ot OH of
o} OH OH
I3 \ -
N o OH
JHJ‘::N"(;A\/ ?\E//\]//HN\.\MN/\!)\(V
H 4 5 A B On Om
©7 "ne OH OH
L o OH
OH  OH , wherein n4 is an integer from about 2 to

about 24, from about 4 to about 16, from about & to about 12, from about 8 to about 12.
[266] Insome embodiments, ne 156, 7,8 9, 10, 11, or 12,

[267] Insome embodiments, ns is 8 or 12, In some embodiments, ns is 8.
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o oM OH
J\}{N‘(\//\\//Q /\\v/,HN /\\/J':\*N’A\}/J\{/\\J'OH
H e i \/J\ M om OH
o
NH OH OH
SN
[268] Insome embodiments, T is OH  OH

wherein n4 15 8.
[269] In some embodiments, T! comprises a polyether, e.g., a polyalkylene glycol (PAQ). PAO
mcludes but 1s not limited to, polymers of lower alkylene oxides, in particular polymers of ethylene
oxide, such as, for example, propylene oxide, polypropylene glycols, polyethylene glyeol (PEG),
polyoxvethylenated polyols, copolymers thereof, and block copolymers thereof,
2701 In some embodiments, the polyalkyiene glycol is a polvethylene glycol (PEG) including,
but not lmuted to, polydisperse PEG, monodisperse PEG, and discrete PEG. Polydisperse PEGs
are a heterogeneous mixture of sizes and molecular weights whereas monodisperse PEGs are
typically purified from heterogeneous mixtures and are therefore provide a single chain length and
molecular weight. In some embodiments, the PEG units are discrete PEGs provide a single
molecule with defined and specified chain length. In some embodiments, the polyethylene glyvcol
13 mPEG.
2711 In some embodiments, T' comprises a PEG unit which conprises one or multiple PEG
chains. The PEG chains can be linked together, for example, m a hnear, branched or star shaped
configuration. The PEG unit, 10 addition to comprising repeating PEG sobunits, may also comprise
non-PEG material (e g, to faciitate coupling of multiple PEG chains to each other or to faciitate
coupling to the amino acid). Non-PEG material refers to the atoms in the PEG chan that are not
part of the repeating -CHyCH20- subunits. In some embodiments, the PEG chain can comprise
two monomeric PEG chains linked to each other via non-PEG elements. In some embodiments,
the PEG Unit can comprise two linear PEG chains attached to a central core that i3 attached to the
amino acid {t.e., the PEG umt itself s branched}.
[272} The PEG unit may be covalently bound to the M* linker (e.g., to an amino acid in the M*
linker} via a reactive group. Reactive groups are those to which an activated PEG molecule may
be bound (e.g., a free amino or carboxy! group}. In some embodiments, N-terminal amino acids
and lysines {K) have a free amino group; and C-terminal amino acid residues have a free carboxyl
eroup. Sulfthydryl groups (e.g., as found on cysteine residues) may also be used as a reactive group
for attaching PEG.
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[273] In some embodiments, the PEG unit may be attached to the M* linker {e.g., to an amino
acid in the M* linker} by using methoxylated PEG ("mPEG") having different reactive moieties,
mcluding, but not limited to, succinmudy! succinate (88), succinimudyl carbonate (8C}), mPEG-
imidate, para-nitrophenylcarbonate (NPC), succinimidyl propionate {SPA}, and cyanuric chloride.
Examples of mPEGs include, but are not limited to, mPEG-succiminudyl succinate {(mPEG-S5),
mPEG-succinimidyl succinate (mPEG2-58}), mPEG- succimimidyl carbonate (mPEG-SC),
mPEGz-succimmidyl carbonate (mPEG-SC), mPEG-imidate, mPEG-para-nitrophenylcarbonate
{mPEG-NP(C), mPEG-umidate, mPEGs-para-nitrophenylcarbonate {(mPEG:-NPC), mPEG-
succinimudyl propionate {(mPEG-SPA), mPEGe- succininudyl propionate (mPEG—SPA),
mPEG-N-hydroxy-succinimide (mPEG-NHS), mPE(G-N-hydroxy-succinimide {mPEG—NHS),
mPEG-cvanuric chlonde, mPEGr-cyanuric chloride, mPEG:-Lysimol-NPC, and mPE(G-Lys-
NHS. A wide variety of PEG species can be used, and substantially any suitable reactive PEG
reagent can be used. In some embodiments, the reactive PEG reagent will result in formation of a
carbamate or amide bond upon attachment to the Multifunctional Linker or M linker (e.g., to an
arnino acid in the M* linker). The reactive PEG reagents include, but are not limited to, oPEGe-
N-hydroxy-succiumide (mPEG:-NHS), bifunctional PEG propionaldehyde (mPEG-ALD),
mult-Arm PEG, malemide-containing PEG (wPEGIMALY, smPEG(MALY), mPEG-NH2,
mPEG- succirumidyl propionate (mPEG-5PA), succimmude of mPEG butanoate acid (mPEG-
SBA), nPEG-thioesters, mPEG-double Hsters, mPEG-BTC, wPEG-ButyrALD, mPEG-
acetaldebyde diethyl acetal (mPEG-ACET), heterofunctional PEGs {e.g., NHz-PEG-COOH, Boce-
PEG-NHS, Fmoc-PEG-NHS, NHS-PEG-vinylsulfone {(NHS-PEG-VS), or NHS-PEG-MAL),
PEG acryiates (ACRL-PEG-NHS), PEG-phospholipids (e.g., mPEG-DSPE), muli-armed PEGs
of the SUNBRITE™ genes mcluding the glycerine-based PEGs activated by a chemistry chosen
by those skilled in the art, any SUNBRITE activated PEGs (including but not limited to carboxyl-
PEGs, p-NP-PEGs, Tresyi-PEGs, aldehyde PEGs, acetal-PEGs, amino- PEGs, thiol-PEGs,
maleimido-PEGs,  hydroxyb-PEG-amine,  amino-PEG-COOK  hydroxyl-PEG-  aldehyde,
carboxyiic anhydride tvpe-PEG, functionalized PEG-phospholipid, and other similar and/or
suitable reactive PEGs.

[274] In some embodiments, the PEG unit comprises at least 6 subunits, at least 7 subumnits, at
ieast 8 subumits, at least 9 subunits, at least 10 subunits, at least 11 subunits, at least 12 subunits,
at least 13 subunits, at least 14 subunits, at least 15 subunits, at least 16 subunits, at least 17
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subunits, at least 18 subunits, at least 19 subunits, at least 20 subunits, at least 21 subunits, at feast
22 subunits, at least 23 subumnits, or at least 24 subunits. In some such embodiments, the PEG unit
comprises no more than about 72 subunits.

2751 In some embodiments, the PEG unit comprises at least 6 subunits, at least 7 subumnits, at
ieast 8 subumits, at least 9 subunits, at least 10 subunits, at least 11 subunits, at least 12 subunits,
at least 13 subunits, at least 14 subunits, at least 15 subunits, at least 16 subunits, at least 17
subunits, at least 18 subunits, at least 19 subunits, or at least 20 subunits.

[276] In some embodiments, the PEG unit comprises at least 6 subunits, at least 7 subunits, at
least 8 subunits, at least 9 subunits, at least 10 subunits, at least 11 subunits, at least 12 subunits,
at least 13 subunits, at least 14 subunits, at least 15 subunits, at least 16 subunits, at least 17
subunits, or at least 18 subunits.

[277] In some embodiments, the PEG unit comprises at least 6 subunits, at least 7 subunits, at
least 8 subunits, at least 9 subunits, at least 10 subunits, at least 11 subunits, or at least 12 subunits.
[278] In some embodiments, the PEG unit comprises at least 8 subunits, at least © subunits, at
least 10 subunits, at feast 11 subunits, or at least 12 subunaits.

[279] In some embodiments, the PEG unit comprises at least 6 subunits, at least 7 subunits, or at
least 8 suburuts.

[280] In some emboduments, a hinear PEG unit s

‘ “%"\’7‘;“<CHzCHzD>d9"‘”sz . ""%“Ynma'cmmzo;d19“\.'-73"<<:HQCH20>610~Y72
(1) ; (11} ; OF

‘“%‘"Y71"‘"(CH2CH20)¢.0 Y73“(CH20H20M17Y72
(iit) G
wherein;
;
; indicates site of attachment to the M™ linker (e.2., to an amino acid in the M” linker);
Y71 15 a PEG attachment unit;
Y72 18 a PEG capping unit;
Y73 is an PEG coupling untt {1.e., for coupling multiple PEG subunit chains together);
do s an integer from 2 to 72;
each dio 1s independently an integer from 1 to 72; and

di is an integer from 2 to S.

S
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[281] Insome embodiments, do is an integer from 2 o 24. In some embodiments, dv is an integer
from 4 to 24. In some embodiments, do 15 an integer from 6 to 24, from 8 to 24, from 10 to 24, or
from 12 10 24,

[282] In some embodiments, there are at least ¢ PE(G subunits in the PEG unit. In some
embodiments, there are at least 8 PE( subuniis in the PEG unit. In some embodiments, there are
at least 10 PEG subunits in the PEG unit. In some embodiments, there are at least 12 PEG subuniis
in the PEG unit.

[283] Insome embodiments, do 13 8 or about 8, 12 or about 12, 24 or about 24,

[284] In some embodiments, each Y72 is independently -Ciyo alkyl, -Cao alkyl-CO2H, -Crae
alkyi-OH, -Caro alkyi-NHz, -Caao alkyl-NH{C s alkyl), or Coow alkyl-N{Cy3 alkyl),

[285] In some embodiments, Y72 is -Cro alkyl, -Coi0 alkyl-CO2H, -Coao alkyl-OH, or —Cr.0
alkyl-NH:.

[286] In some embodiments, the PEG coupling unit 15 part of the PEG untt and 18 non-PEG
material that acts to connect two or more chains of repeating CHyCH2O- subunits. In some
ernbodiments, the PEG coupling urut Y73 18 —Caae alkyl-C(O-NH-, ~Czi0 alky-NH-C(O)-, -Caupo
alkyl-NH-, -Ca.10 alkyi-C(O)-, ~Cra0 alkyl-0-, or —Cra0 alkyl-5-,

[287] Insomeembodiments, each Y7 1s mndependently - Cioio alkyv-C{O)-NH-, - Ciao alkyl-NH-
C{O)-, ~Coaro alkyl-NH-, - Cza0 alkyl-0~ | -Ci.i0 alkyl-S-, or ~ Croio alkyl-NH-.

[288] Insome embodiments, the PEG attachment unit is part of the PEG unit and acts to link the
PEG onit to the M* linker (e.g, to an amino acid in the M? linker). In some embodiments, the
amino acid has a functional group that forms a bond with the PEG Unit. In some embodiments,
the functional groups for attachment of the PEG unit to the amino acid mclade sulfhydryl groups
to form disulfide bonds or thioether bonds, aldehvde, ketone, or hydrazine groups to form
hydrazone bonds, hydroxylamine to form oxime bonds, carboxylic or amino groups to form
peptide bonds, carboxviic or hydroxy groups to form ester bonds, sulfonic acids to form
sulfonamide bonds, alcohols to form carbamate bonds, and amines to form sulfonamide bonds or
carbamate bonds or amide bonds. In some embodiments, the PEG unit can be atiached to the amino
acid, for example, via a disulfide, thioether, hydrazone, oxime, peptide, ester, sulfonamide,
carbamate, or amide bond. In some embodiments, the reaction for attaching the PEG unit can be a
cycloaddition, addition, addition/elimination or substitution reaction, or a combination thereot
when apphicable.
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[289] Examples of linear PEG units include:

H H
B m%"N“(CHzCHQO>d9mCHzCHQ_COOH “"%‘“N"““"(CH;QHQQ)@"““CHS
{1} () ‘

O

— G {CHCH D) ag™CH3 N CH2CHO) 09 ™ CH CH C{O)-NHR(C Ha CH O3-CH CHCOOH

iy & (i) oL

'“‘%"“N“"‘(CHQCHZO)dﬁ“““CHgCHg-NH-(CHQCHQO)-CHZCHZCOOH
and {(v) H ,
;
wherein ¢ indicates site of attachment to the Multifunctional Linker or M® linker {e.g., to

an amine acid in the M linker), and each do is independently an integer from 4 to 24, 6 t0 24, 8 to
24, 101024, 124024, 1440 24, or 1610 24,

2901 Insome embodiments, do 1s about §, about 12, or about 24, In some embodiments, do 15
about 3.

2911 Insome embodiments, the PEG unt is from about 300 Da to about 5 kDa; from about 300
Da io about 4 kDa; from about 300 Da to about 3 kDa; from about 300 Da to about 2 kDa; or from
about 300 Da to about 1 kDa. In some embodiments, the PEG unit has at least 6 subunits or at least
8, 10 or 12 subunits. In some embodiments, the PEG unit has at least 0 subunits or at least &, 10 or
12 sebunits but no more than 24 subunits.

(2921 In some embodiments, suitable polyethylene glycols may have a free hydroxy group at
each end of the polymer molecule, or may have one hydroxy group etherified with a lower alkyl,
e, a methyl group. In some embodiments suitable polyvethylene glycols are derivatives of
polyethvlene glycols having esterifiable carboxy groups. In some embodiments, polyethylene
glycols are commercially available under the trade name PEG, usually as mixtures of polymers
characterized by an average molecular weight. In some embodiments, polyethylene glycols having
an average molecular weight from about 300 to about 5000. In some embodiments, polyethylene
elycols having an average molecular weight from about 600 to about 1000

[293] Insome embodiments, examples of hydrophilic groups that are suitable for the conjugates,
scaffolds, and methods disclosed herein can be found 1w eg, US 8,367,065 column 13, US
8524696 column 6; WO2015/057699 and WO 2014/062697, the contents of sach of which are

hereby incorporated by reference in theu entireties.
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STING Agonist Drug Moiety (Variable D)

2941 Insome embodiments, the STING agonist drug motety (B} 15 a compound of Formula (A}

gt
@] 11711\ R
& Y1
LK Qg(
S e N1
L T i
Xﬁ o1
RC
2\
& RC?
Ks. N | 18
ro-ll L pe=N Z2vyy
'\\\.}/f‘\XA ) |
O \‘/\j{'leﬂ
318 g
Z (A)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Y1, Y2, 1 and 22 are each independently O, 8, C or N;

X4, Xz, Wy and W2 are each independently C or N;

Xz and Xu are each independently S or NR,

X518 N or CRM:

Xeis N or CRY,;

R? and R’ are each independently -CONRNYRY), -CHaNRYG(RY, -NRY(RY, -
NRHCORY, -CHaN(RDCOR') or one of R and R® is -CON{RY(RY), -CHuN(ROKRY, -
NERYHRY, -NRHCORY or -CHNRHCOR'), and the other of R® and R” is H, -COOH, or -
COREY;

R® 18 Cia alkyl;

R and R are each independently H, halogen, hydroxy, amino, amino{Ci.4 alkyl)-,
optionally substituted {Cis alkyl), or optionally substituted (Cis alkyhoxy-, wherein Cisalkyl of
said optionally substituted (Cisalkyl), or optionally substituted (Ci¢ alkyi}oxy- is optionally
substituted with 1~-4 substituents each independently selected from the group comprising
hydroxyl, Cra alkoxyl, -N{R®YRD, -COR"), -CONRNMRY, and -COOH:

each RY is independently H, hydroxy, or Cig alkyl:

R® 15 selected from H, (Cia alkyly, -CO(C 1 alkyl), -OCO{Ci4 alkyl), and -COx i
alkyl);

each R! ts independently H, hydroxy, or (T alkyl);
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R and R*? are each independently absent or Crs alkyl, wherein Cra alkyl is optionally
substituted by a substituent selected from halogen, -OR°, -NRR®, -COuRC, -CONRRY -
SOONRORY, and -OCONRRY;

R and R are each independently absent, H or Ciu alkyl; and

RY RY R'™ or RY are each independently absent, H, or Cr.4 alkyl, wherein Cis alkyl is
optionally substituted by a substituent selected from halogen, -OR®, -NRR?, -CO:RE, -CONRRY,
SSONRRY, and -OCONRRY,

wherein: (i) at least one of R* and R is present, and wherein at least one of R* and R
is connected to LP via at least one functional group of the R*? and/or R?'; or (i1} at least one of
R™ and RY is present, and whergin at least one of R%? and R™’ is connected to L° via at least one
functional group of the R*? and/or R,

[295] Insome embodiments, the STING agonist drug motety 1s a compound of Formula (A-a):

(A-a)
or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:
Yi, Yo, Z1, Z2, Xy, Xo, Wi, W, X5, X, RY R RS R Re, RE RY RV RS RYRP RY
R and R are as defined in Formula (A);
Xs is CRA%: and
R*? is halogen, hydroxyl, optionally substituted (Ci. alkyl), substituted {(Cis alkyDoxy-,
optionally substituted (Cis alkyllamino-, or optionally substituted (Crs alky {14 alkyljamino-,

wherein Ci alkyl of said optionally substituted {Cig alkyl) or substituted {Cis alkyloxy- 1s
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optionally substituted with 1-4 substituents each imdependently selected from the group comprising
hydroxyl, Cra alloxyl, -NEROYRY), -CO(RY), -CONRYRY, and -COOH;

wherein: (i) R*? is connected to L” via a functional group of R%Y; or (i) at least one of RY?
and RY is present, and wherein at least one of R*? and R™' is connected to L” via at least one
functional group of the R*? and/or R“!,
[296] In some embodiments, the STING agonist drug moiety is a compound s of Formula {(A-
by

F{‘i
18
O Z‘]‘\/rR
3@13 =N @}IQ
R S ,i\.N }:N \Ru}
xﬁ RC!'i
« FE?‘CE
25 N 18
N Y =
X4 201
C ‘;-"V; Z‘R“i/
R16

{A-b}

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, whergin:

Y, Yo, 21, Z2, X, Xo, Wi, Wa, X, Xs, Xe, RO, R RS RAYRALRY R, RURY RV R
RYRP RY R and RY are as defined in Formula {(A):

wherein: (i) at least one of R*? and R*! is present, and wherein at least one of R*? and R
is connected to L” via at least one functional group of the R* and/or R or (i) at least one of
R and R“' s present, and wherein at least one of R? and RY! is connected to L™ via at least one
functional group of the R? and/or RV
2071 In some embodiments, the STING agonist drug moiety 1s a compound s of Formula {A-

c:
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Sl N W s
Xz N h
R;.
Y
RC?
Kg N | 1%
2 R
R Y =N ayg
X !
O wire .y
} ;
P18
{A-c)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Y, 72, X, Wa, X3, X, Xa, X6, R?, R”, R°, R RAL R Re RE RM R RIS RY RP RY,
R and RY are as defined in Formula (A},

wherein one of Wi, X1, Y1, and Z1 15 N and the addittonal Wi, X1, Yy, and Z1are 3, S, or
.

wheretn: (1) at least one of R*% and R*! is present, and wherein at least one of R*% and R
is connected to LY via at least one functional group of the R* and/or R or (i1} at least one of
R and RY is present, and wherein at least one of RY? and R*! is connected to LY via at least one
functional group of the R*? and/or R“!,
[298] In some embodiments, the STING agonist drug moiety is a compound s of Formula {(A-
dy;
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{A-d)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Y1, Yo, 71, 72, X1, Xo, Wi, Wa, Xs, RS, RS, RS, RE R, RE RM RAZ RCZ RIS RO RS RV
R and RY are as defined in Formula (A},

Xs 13 CR*; and

wherein: (1) R* is connected to L” via a functional group of R*; or (i1) at least one of RY
and RY is present, and wherein at least one of R*? and R™' is connected to L” via at least one
functional group of the R*? and/or R“!,
[299] In some embodiments, the STING agonist drug moiety is a compound s of Formula {(A-

ey

R']li
3 19
O Z‘E"-Y/R
1
A ®>E(

R4 L N Wit
S N / R
X@ > RC1

RCQ

O Wy "7
(18
(:A%S)
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or a prodrug, solvate, pharmaceutically acceptable salt, or tavtomer thereof, wherein:

Y1, Y2, Z1, Za, X, KXo, X3, Wi, Wa, RM R3RS RERY, R RE R RS R RY RDRY,
R and RY are as defined in Formula (A);

Xe 13 CRA; and

wherein: (i) R*! is connected to L” via a functional group of R*'; or (i) at least one of RY?
and RY is present, and wherein at least one of R*? and R™' is connected to L” via at least one
functional group of the R™ and/or R

[300] Insome embodiments, the STING agonist drug motety 1s a compound is of Formula (A-f):

Xg

/X“ N 7 | R18
- HO

}NM w17
SEE
{(A-)
or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:
Xo, X, Xa, Xs, Xe, W2, Yo, Z2 R3 R RS R R4 RE RE RE R RY. R RY R and
RY are as defined in Formula (A}, and
wherein: (1) at least one of R* and R 15 present, and wherein at least one of R* and R
i3 comnected to LP via at least one functional group of the R and/or R or (i1} at least one of
R and R 15 present, and wherein at least one of RY and R 15 connected to L° via at least one
fanctional group of the R*? and/or REL
[301] In some embodiments, the STING agonist drug motety 15 a compound 13 of Formula {A-

{1y
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(A-f1)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Xo, X, Xa, Wa, Yo, Zo, R RO RS, RY RE RS RY RAM RV R® RY RY and RYY are as
defined i Formula (A);

Xs is CRA%: and

wherein: {i) R* is connected to L” via a functional group of R*; ar (ii) at least one of R
and R*! is present, and wherein at least one of RY and R* is connected to L via at least one
functional group of the R* and/or REL
[302] In some embodiments, the STING agonist drug motety s a compound i3 of Formula {A-

2y

>
N
X § RC1
\
RCZ
X5, 18
Rl =N Ty
4 271
O ‘!V;}/ 2. 17
Rf’w

(A-£2)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

¥4
&I
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Xo, Xa, Xs, KXo, Wa, Y2, Z2 R RS R RAM RAURY RERY RYY RS RY RS RY and RY
are as defined in Formula (A);

wherein: (i) at least one of R*? and R*! is present, and wherein at least one of R*? and R
is connected to L” via at least one functional group of the R* and/or R or (ii} at least one of
R and R is present, and wherein at least one of R™ and R is connected to L” via at least one
functional group of the R*? and/or RYY
[303] In some embodiments, the STING agonist drug moiety is a compound s of Formula {A-

£3):

{A-f3)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Xo, Xa, W2, Yo, 2o, B2, R°, R®, RY RS RE R RA RY RS RY R™ RY, and RY are as
defined 1o Formula (A);

Xsis CRA% and

wherein: (i) R* is connected to LP via a functional group of R??; or (i1) at least one of RY?
and R™ is present, and wherein at least one of R®? and R%! is connected to L via at least one
fanctional group of the R*? and/or REL
[304] In some embodiments, the STING agonist drug motety 15 a compound 13 of Formula {A-

{4y:

¥4
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> RC'i
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RCZ
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.f T _<6 R
W3 X, ‘RA7
R1b
(A-£4)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Xo, Xa, W2, Yo, Zo, R°, R R® R Re RE R RAM RE R RY RY RY and RY are as
defined i Formula (A);

Xs is CRA%: and

wherein: (i) R** is connected to L via a functional group of R%?; or (ii) at least one of RY
and R*! is present, and wherein at least one of RY and R* is connected to L via at least one
functional group of the R* and/or REL
[305] In some embodiments, the STING agonist drug motety s a compound i3 of Formula {A-
£5)

R‘]S

Q O\f
N |
R3q S—NH NN

>
'\N N

/Xs N i R18
s l ==N Lgens®
5 ‘Q\/\s} H@\{z

G yvz Z‘R": 7
R']S
(A-£5)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:
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Xa, Wz, Yo, Zo, RO, RO RS R Re RO RIS RMRY R RY RS R, and RY! are as
defined in Formula (A},

Xsis CRA: and

wherein: {i} R* is connected to LY via a functional group of R*?% or (ii) at least one of R™?
and R*' is present, and wherein at least one of R®? and R¥ is connected to L via at least one
functional group of the R*? and/or RYY
[306] In some embodiments, the STING agonist drug moiety is a compound s of Formula {A-

gy

19
7 N K
RS@ ):':::N \,,.—'N
"N

g > [C1

{A-g)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

X, Xa, Xs, Xe, RY, RS, RS RM RA RYE RV ORI RY RY R® RE RS and RY are as
defined 1o Formula (A);

Yo and 7z are each independently O, S, C or N

Xz and W2 are each independently C or N

wherein: (i) at least one of R™ and R*! is present, and wherein at least one of RA? and RA!
15 connected to LP via at least one functional group of the R and/or R, or (i1} at least one of
R and R 15 present, and wherein at least one of RY and R 15 connected to L° via at least one
fanctional group of the R*? and/or REL
[307] In some embodiments, the STING agonist drug motety 15 a compound 13 of Formula {A-

gl):

v 4
(941
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{A-gl)
or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Xo, Wa, Ya, 22, Xs, Xe, X5, R R? RS RY RS, R R RY RV R RY RY and RY are
as defined in Formula (A);wherein: (1) R*? is connected to L” via a functional group of R*: or (i1}
at least one of RY and R™ is present, and wherein at least one of R™ and RY is connected to LY
via at least one functional group of the R and/or RY
[308] In some embodiments, the STING agonist drug motety 15 a compound is of Formula {A-

g2y

1@
LT
2 & S\ N lN

‘AT
{A-g2)
or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:
X2, X, X5, Xo, W2, Yo, 72, R, RY R® R RAL RC2 RV, RI R RY R®, R R, and RO

are as defined 10 Formula (A},

v 4
@)
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wherein: (i) at least one of R*? and R*! is present, and wherein at least one of R*? and R
is connected to L” via at least one functional group of the R* and/or R or (ii} at least one of
R and R is present, and wherein at least one of R™ and R is connected to L” via at least one
functional group of the R*? and/or R
[309] In some embodiments, the STING agonist drug moiety is a compound s of Formula {A-

o3}

{A-23)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Xo, Xa, W2, Y2, 70, RY R RS R RYLRY R RY RY and RY are as defined in Formula
(A);

Xsis CRA% and

wherein: (i} R* is connected to LP via a functional group of R%%; or (i1) at least one of R©?
and RY 15 present, and wherein at least one of R and R™! is connected to LP via at least one
functional group of the R™ and/or RYY; and

optionally, wherein R? 15 connected to LP via a functional group of RA2,
[310] In some embodiments, the STING agonist drug moiety 1s a compound 1s of Formulda (A-

g4y
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or a prodrug, solvate, pharmaceutically acceptable salt, or tavtomer thereof, wherein:

Xo, Xa, Wo, Yo, Za RO, R, RERY RS RERM RP RY RS RY RY, and RY are as defined
i Formula (A);

Xs is CRA%: and

wherein: (i) R** is connected to L via a functional group of R%?; or (ii) at least one of RY
and R*! is present, and wherein at least one of RY and R* is connected to L via at least one
functional group of the R* and/or REL
[311] In some embodiments, the STING agonist drug motety s a compound i3 of Formula {A-

g5y

S“f
3-(\/ \>—NH NN

S
\N

R18

{A-g5}

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:
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[ozs]

248294826 vi



Attorney Docket No. MRSN-(33/061WO

Xo, Wa, Y2, Zo, RYRSRE RO RS RERA RY RV R® RY R and RY are as defined
i Formula (A},

Xsis CRA: and

wherein: {i} R* is connected to LY via a functional group of R*?% or (ii) at least one of R™?
and R*' is present, and wherein at least one of R®? and R¥ is connected to L via at least one
functional group of the R*? and/or R
[312] In some embodiments, the STING agonist drug moiety is a compound s of Formula {A-

by

R14
_; R‘lg
G Z’i\\/:
22Xy 1 )E(
3 == A R .
- E )_N W R’i\

275 M R18

LN
¢

{A-h)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, whergin:

X1 Wi, Y1, 71, Xa, Xa, Xs, X, BT RS, RS, RA? RALRY Re RS R RIS R R, RY, and
R are as defined in Formula {A);wherein: (i) at least one of R* and R*' is present, and wherein
at least one of R* and R*' is connected to L via at least one functional group of the R* and/or
RAY or (i) at least one of R*? and R"' is present, and wherein at least one of R*? and RY! is
connected to L via at least one functional group of the R™? and/or RV
[313] In some embodiments, the STING agonist drug motety 15 a compound is of Formula {A-

hi):
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(A-b1)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wheremn:
X1, X3, Wi, Y, Za, Xs, Xe, RPORC, RS RAZ RAY R Re RERM RV RE R R and RY!

are as defined in Formula (A);

wherein: (1) at least one of R and R 1s present, and wherein at least one of R and RM
13 connected to L7 via at least one functional group of the R™ and/or R or (1) at least one of
R and R is present, and wherein at least one of R™ and R is connected to L” via at least one
functional group of the R*? and/or R
[314] In some embodiments, the STING agonist drug moiety is a compound s of Formula {A-

h2):
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{A-h2)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, whergin:

X1, X3, Wi, Y, 2, BEORORS R RS R R RY RV R® R R and RYY are as defined
i Formula (A},

Xsis CRA: and

wherein: (i} at least one of R* and R is present, and wherein at least one of R*? and R*!
is connected to L” via at least one functional group of the R* and/or R'; or (i1} at least one of
R and RY is present, and wherein at least one of R™ and R’ s connected to LP via at least one
functional group of the R*? and/or R,
[315] Insome embodiments, the STING agonist drug motety (D) 1s a compound of Formula (A},

wherein the compound 15 of Formula (A-1):

R?é
o YR
. Y
HaN” ra X3 } < 1/
L I )ZN Wi Lonts
oy i
X5 .'\.\ va
A\
HoN

(A-i)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereot, wheremn:

Y1, Yo, Zi, 7o, Xo, Xo, K5, Xe Wi, Wo, R RM RS RY RS RO RV RY R RYRY RY
R¥ and RY are as defined in Formula (A); and

wherein: (i) at least one of R® and R is present, and wherein at least one of RA% and
R s connected to LY via at least one functional group of the R* and/or R or (i) at least one
of R and RY is present, and wherein at least one of R and R™ s connected to LY via at least
one functional group of the R*? and/or RV

[316] In some embodiments, each STING agonist drug mosety {B) independently is:
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R is absent, -O- or -NR*-; R* ts H or C1s alkyl; and & denotes attachment to L.

(3171 Insome embodiments, each STING agomst drug moiety (D) independently is:
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[318] Insome embodiments, each STING agonist drug motety (B mdependently s
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wherein:
R? is absent, -0- or -NR*; R*is H or (12 alkyl and ¥ denotes attachment to LY.

[319] Insome embodiments, each STING agonist drug motety () mdependently s
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wherein:
R? is absent, -O- or -NR*; R* is H or Ciz alkyl; and + denotes attachment to LP.

[320] Insome embodiments, each STING agonist drug moiety (D) independently s

jowg ) o
AT el T

x"Q
7
e N
s Ka o
hd NN
b O

248294826 vi



Attorney Docket No. MRSN-(33/061WO

wheretn;

R? is absent, -0- or -NR*; R* is H or Cis alkyl; and " denctes attachment to LY.

Protein-Based Recognition-Molecule (PERM)

[321] In some embodiments, protein-based recognition molecule directs the conjugates to
specific tissues, cells, or locations m a cell In some embodiments, the protein-based recognition
molecule can direct the conjugate in culture or in a whole organism, or both. In each case, the
protein-based recognition molecule may have a ligand that s present on the cell surface of the
targeted cell{s) to which 1t binds with an effective specificity, affimty, and avidity. In some
embodiments, the protein-based recogrution molecule targets the conjugate to tissues other than
the hiver. In some embodiments the protein-based recognition molecule targets the conjugate to a
specific tissue such as the hiver, kidoey, lung, or pancreas. The protein-based recognition molecule
can target the corjugate to a target cell such as a cancer cell, such as a receptor expressed on a cell
such as a cancer cell, a matrix tissue, or a protemn associated with cancer such as tumor antigen.
Alernatively, cells comprising the tumor vasculature may be targeted. The protem-based
recognition molecules can direct the conjugate to specific types of cells such as specific targeting
to hepatocytes in the hiver as opposed to Kupffer cells. In some embodiments, protein-based
recognition molecules can direct the conjugate to cells of the reticular endothelial or lymphatic
system, or to professional phagocyiic cells such as macrophages or eosmophis. In some
embodiments, the conjugate stsell may also be an effective delivery system, without the need for
specific targeting,

3221 In some embodiments, the protein-based recognition molecule can target the conjugate o
a location within the cell, such as the nucleus, the cytoplasm, or the endosome, for example. In

some embodiments, the protein-based recognition molecule can enhance cellular binding to
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receptors, or cytoplasmic transport to the nucleus and nuclear entry or release from endosomes or
other intracelluiar vesicles.

3231 Insome embodiments, the protein-based recognition molecule 18 an antibody, an antibody
fragment, a protein, a peptide, or a peptide mimic.

[324] In some embodiments, the protein-based recognition molecule is an antibody. In some
embodiments, the protein-based recognition molecule 15 an antibody fragment. In some
embodiments, the protein-based recognition molecule is a protein. In some embodiments, the
protein-based recognition molecule 15 a peptide. In some embodiments, the protein-based
recognition molecule 18 a peptide numic.

[325] In some embodiments, the antibody or antibody fragment ts an antibody or antibody
fragment wherein one or more amino acids of the corresponding parent antibody or antibody
fragment {e. g., the corresponding wild type antibody or antibody fragment} are substituted with
cysteines {e.g, engineered cysteine} In some embodiments, the parent antibody or antibody
fragment may be wild type or mutated.

[326] In some embodiments, the antibody or antibody fragment rmay be a mutated antibody or
antibody fragment. In some embodiments, a monoclonal antibody known in the art 15 engineered
to form the antibody. In some embodiments, an antibody fragment {e.g , a Fab antibody fragment)
known in the art 1s engmeered to form the antibody fragment {e.g, a cysteime engineered Fab
antibody fragment). Tn some emboduments, a single site mutation of a Fab gives a single residue
m a Fab whereas a single site mutation v an antibody yields two ammo acids in the resulting
antibody due to the dimeric nature of the {gG antibody.

(3271 In some embodiments, the antibody or antibody fragment retains the antigen binding
capability of its corresponding wild type antibody or antibody fragment. In some embodiments,
the antibody or antibody fragment i1s capable of binding to the one or more antigens for its
corresponding wild type antibody or antibody fragment.

[328] In some embodiments, exemplary antibodies or antibodies derived from Fab, Fab2, scFv
or camel antibody heavy-chain fragments specific to the cell surface markers, include, but are not
limited to, 5T4, AQC3, ALK, AXL, B7-H4, ©242, C4.4a, CA-125, CCL11, CCR 5, CDZ, D3,
D4, CDS, (D15, CA15-3, CD18, CD19, CA19-9, CDH6, CD20, CD22, {D23, CD2S, CD2R,
CD30, CD31, D33, CD37, CD3&, CD40, UD41, CD44, CD44 v6, CDS1, (D32, CD54, CD56,
CDE2E, CD62P, CD62L. CD70, CD74, CD79-B, (D8O, CDI25, CD103, CD138, (D141,
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CD147, CH152, D 134, D326, CEA, CEACAM-S, clumping factor, Clec®A, CSFRI, CTLA-
4, CXCR2, DEC205, EGFR (HER1), ErbB1, ErbB2, ErbB3, EpCAM, EPHAZ, EPHB2, EPHB4,
FAP, FGFR (1.e. FGFR1, FGFRZ, FGFR3, FGFR4), FLT3, fibronectin-EDB, folate recepior,
G2, GD3, GPNMB, GCC (GUCY2C), HGF, HER2, HER3, HML 24, ICAM, ICOS-L, 1GF-1
receptor, VEGFRI, EphA2, TRPVI, CFTR, gpNMB, CA9, Cripto, ¢-KIT, ¢-MET, ACE, APP,
adrenergic receptor-beta2, Claudine 3, LIV, LYGE, Mesothelin, MUCT, MUCI3, NaPiZb,
NOTCHL, NOTCH2, NOTCHS3, NOTCH4, RON, ROR1, PD-LT, PB-L2Z, PTK7, B7-H3, B7-B4,
IL-2 receptor, IL-4 receptor, IL-13 receptor, TROP-2, frizzled-7, integrins (including o, ovPs, @
vPs, aws, ouPs, e, 0aby asPi, wePs, amfs integrins), IFN-g, IFN-y, IpE, IpE, IGF-1 receptor, 1L~
1, IL-12, 1L-23, TL-13, 1L-22, IL-4, IL-5, IL-6, interferon receptor, ITGB2 (CDi8), LFA-1
(CDila), CDlib, L-selectin (CD62L), mucin, myostatin, NCA-90, NGF, PDGFRa,
phosphatidylserine, prostatic carcinoma cell, Pseudomonas aeruginosa, rabies, RANKL,
respuratory svncytial virus, Rhesus factor, SLAMF7, sphingosine-1-phosphate, TAG-72, T-cell
recepior, tenascin C, TGF-1, TGF- B 2, TGF-f, TNF-o, TRAIL-R1, TRAIL-R2, tumor antigen
CTAALG.88, VEGE-A, VEGFRZ, vimentin, and the like.

[329] In some embodiments the antibodies or antibody derived from Fab, Fab2, scFv or camel
anttbody heavy-chaiu fragroents specific to the cell surface roarkers jnclude CA-125, C242, CD3,
CD1ib, CD19, CD22, CD25, CD30, CD31, CD33, CD37, CD40, CD44, CDSL, CDS4, CD36,
CD62E, CD62P, CD62L, CD70, CD103, CD138, D141, CD326, CEA, Clec9A, CSFRI, CTLA-
4, DEC20S, EGFR (HER13, ErbB2, ErbB3, FAP, fibronectin-EDB, folate receptor, IGF-1
receptor, GD3, GPNMB, HGF, HERZ, VEGF-A, VEGFRZ, VEGFR]1, EphA2, EpUAM, 574,
PTK7, TAG-72, tenascin , TRPV1, CFTIR, gpNMB, CA9, Crnpto, ACE, APP, PDGFR «,
phosphatidyiserine, prostatic carcinoma cells, adrenergic receptor-beta2, Claudine 3, mucm,
MUCT, NaPiZb, B7H3, B7H4, C4.4a, CEACAM-5, MUCI3, TROP-2, frizzled-7, Mesothelin, IL-
2 receptor, IL~4 receptor, IL-13 receptor and ntegrins (including av B3, av Ps, o Be, a1 Ba, 04 B
1, s B, oe Ba mterging), tenascin C, TRAIL-R2, and vimentin,

[330] Insomeembodiments, the antibodies are directed to cell surface markers for 5T4, CA-125,
CEA, CDH6, CD3, CD11b, CD19, CD20, CD22, D30, CD33, CD40, CD44, CHS1, CD-103,
CTLA-4, CEACAMS, Clec9A, CSFRI1, DEC205, EpCAM, HERZ, EGFR (HERI), FAP,
fibronectin-EDB, folate receptor, GCC {(GUCYZC), HGF, mtegrin avfs, integrin asP, IGF-1
receptor, (GD3, GPNMB, mucin, LIV, LY6E, mesothelin, MUCT, MUC13, NaPi2b, PTK7,
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phosphatidyiserine, prostatic carcinoma cells, PDGFR o, TAG-72, tenascin €, TRAIL-R2, VEGF-
A and VEGFRZ. In this embodiment the antibodies, include but are not limited to, abagovomab,
adecatumumab, alacizumab, altumomab, anatumomab, arcitumomab, bavituximab, bevacizumab
{AVASTIN®), bivatuzumab, blinatumomab, brentuximab, cantuzumab, catumaxomab, capromab,
cetuximab, citatuzumab, chivatuzumab, conatumumab, dacetuzumab, edrecolomab, epratuzumab,
ertumaxomab, etaracizumab, farletuzumab, figitumumab, gemtuzumab, glembatumumab,
ibritumomab, igovomab, intetumumab, mmotuzumab, labetuzumab, lexatumumab, lintuzumab,
lucatumumab, matuzumab, mitumomab, naptumomab estafenatox, necitumumab, oportuzumab,
oregovomab, panitumumab, pemtumomab, pertuzumab, prituntumab, rituximab (RITUXAN®),
rilotumumab, robatumumab, satumomab, sibrotuzumab, taplitumomab, tenatumomab,
tenatumomab, ticilimumab {(tremelimumab), tigatizumab, trastuzumab (HERCEPTIN®),
tositumomab, tremelimumab, tucotuzumab celmoleukin, volociximab, and zalutumumab.

3311 In some embodiments the antibodies directed to cell surface markers for HERZ are
pertuzumab or trastuzumab and for EGFR (HER1} the antibody is cetuximab or panttumumab;
and for CD20 the antibody 5 rituximab and for VEGF-A 18 bevacizumab and for CD3-22 the
antibody s epratuzumab or veltuzumab and for CEA the antibody is labetuzumab.

[332] Exeroplary peptides or peptide mimucs mclude integrin targeting peptides (RGD peptides),
LHRH receptor targeting peptides, ErbB2 (HERZ) receptor targeting peptides, prostate specific
membrane bound antigen (PSMA) targeting peptides, hipoprotein receptor LRP1 targeting, ApoE
protein derived peptides, ApoA protein peptides, somatostatin receptor fargeting peptides,
chlorotoxin derived peptides, and bombesin.

3331 In some embodiments, the peptides or peptide munmes are LHRH receptor targeting
peptides and ErbB2 (HER2} receptor targeting peptides

[334] Exemplary proteins comprise 1nsuhn, transfernin, fibninogen-gamma  fragment,
thrombospondin, claudin, apohipoprotein E, Affibody molecules such as, for example, ABY-025,
Ankyrin repeat proteins, ankyrin-like repeats proteins and synthetic peptides.

[335] Insome embodiments, the protein-drug conjugates comprise broad specirem cytotoxing
in combination with cell surface markers for HERZ, such as, for example, pertuzumab or
trastuzumab; for EGFR such as cetuximab and panitumuomab; for CEA such as labetuzumab; for
D20 such as rituximab; for VEGF-A such as bevacizomab, or for CDB-22 such as epratuzemab
or veltuzumab.
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[336] In some embodiments, the protein-drug conjugates or protein conjugates used inn the
disclosure comprise combinations of two or more proteimn-based recognition molecules, such as,
for example, combmation of bispecific antibodies directed to the EGF receptor (EGFR) on tumor
cells and to CD3 and CD2& on T cells; combination of antibodies or antibody derived from Fab,
Fab2 scFv or camel antibody heavy-chain fragments and peptides or peptide numetics;
combination of antibodies or antibody derived from Fab, FabZ, scFv or camel antibody heavy-
chain fragments and proteins; combmation of two bispecific antibodies such as CD3-CD19 plus
CD28-CD22 bispecitic antibodies.

(3371 In some embodiments, the protein-drug conjugates or protein conjugates used in the
disclosure comprise protein-based recognition molecules are antibodies against antigens, such as,
for example, Trastuzumab, Cetuximab, Rituximab, Bevacizumab, Epratuzumab, Veltuzumab,
Labetuzumab, B7-H4, B7-H3, CDllb, CD103, CAl125, (CDHe, (D33, CXCR2, CEACAMS,
Clec9A, CSFR1, DEC205, EGFR, FAP, fibronectin-EDB, FGFRI, FGFR2, FGFR3, FGFR4,
GCC (GUCY2(C), HER2, LIVI, LY6E, NaPiZb, ¢-Met, mesothelin, NOTCH1, NOTCH2,
NOTCH3, NOTCH4, PD-L1, PTK7, o-Kut, MUCT, MUCI3, and ST4.

[338] In some emnbodiments, the protemn-drug conjugates or protein conjugates of the disclosure
comprise protein-based recognition molecules which are CSRF1, CD1lb, DEC20S, clecBA,

D103, B7HY, mesothelin, PTK7, LyoE, FAP, fibronectin-EDB, Her-2 or NaPi2b antibodies.

NaPi2b Antibodies

[339] In some embodiments, the NaPi2b antibodies suitable for comjugation bind to the
extracellular region of SLU34A2. In some embodiments, the present disclosure provides NaPiZb-
targeted monoclonal antibodies that specifically recognizes NaPiZh, also known as sodium-
dependent phosphate transport protein 2B. In some embodiments, the NaPiZb antibodies used in
the conjugates disclosed herein are capable of and useful in modalating, e.g., blocking, inhubtting,
reducing, antagonizing, neutralizing or otherwise mterfering with at least one hiological activity
of NaPi2b. In some embodiments, antibodies disclosed herein also include antibodies that bind
soluble NaPiZb. In some embodiments, the NaPiZb antibodies specifically bind to an epitope on
an extracellular domain (ECD) of the huoman NaPi2b. These antibodies are collectively referred to

herein as “NaPi2b” antibodies.
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[340] In some embodiments, the NaPi2b antibody-drug conjugates provided heremn include
antibodies that bind to a NaPi2b epitope with an equilibrivim dissociation constant (Kg or Kp) of
<t pM{e.g., <100 nM; < 10 nM; and < 1 nM). In some embodiments, the NaPiZb antibodigs used
m the antibody-drug conjugates disclosed herein exhibit a Ka in the range approximately between
<1 nMto about 1 pM,

[341] In some emboduments, the NaPi2b antibody-drug conjugates provided herein can include
antibodies that serve to modulate, block, inhibit, reduce, antagonize, neutralize, or otherwise
interfere with the functional activity of NaPi2b. In some embodiments, functional activities of
NaPi2b include for example, participating in the transcellular inorganic phosphate (P1) absorption,
thereby contributing to the maintenance of phosphate homeostasis in the body. In some
embodiments, the NaPiZb antibodies completely or partially inhibit NaPi2b functional activity by
partially or completely modulating, blocking, imnhibiting, reducing antagonizing, neutralizing, or
otherwise 1nterfering with transcellular inorganic phosphate absorption.

3421 In some embodiments, the NaPiZb antibodies are considered to completely modulate,
block, 1nhibit, reduce, antagonize, neutralize, or otherwise mterfere with NaPi2b functional
activity when the level of NaPi2b functional activity in the presence of the NaPiZb antibody 1s
decreased by at least 95%, e.g., by 96%, 97%, 98%, 99%, or 100% as compared to the level of
NaP:i2b functional activity m the absence of binding with a NaPi2b antibody described heremn. In
some embodiments, the NaPi2b antibodies are considered to partially modulate, block, mhibit,
reduce, antagonize, neutralize or otherwise interfere with NaPi2b functional activity when the level
of NaPi2b activity in the presence of the NaPi2b antibody 1s decreased by less than 95%, e.g.,
10%, 20%, 25%, 30%, 40%, 50%, 60%, 75%, 0%, 85% or 90% as compared to the level of
MNaPi2b activity in the absence of binding with a NaPiZb antibody described herein.

(3431 In some embodiments, exemplary antibodigs disclosed herein include, the XMT-1535
antibody. These antibodies show specificity for human NaPi2b and they have been shown to inhibit
NaPiZb activity.

[344] NaPi2b human or humanized monoclonal antibody, XMT-1535, includes a heavy chamn
{(HC), heavy chain variable region (VH), light chamn (LC), and a light chain variable region (VL},
as shown in the amino acid and corresponding nucleic acid sequences presented in Table T below.
The variable heavy chain region and variable light chain region for each antibody are shaded in

the amino acid sequences below. The complementarity determining regions (CDRs) of the heavy
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chain and the light chain are underhined in the amino acid sequences presented below. The amino
acids encompassing the complementarity determining regions {TUDRs) for the XMT-1535 antibody

are disclosed 1n US Patent 8,603 474

Table I: NaPi2b human or humanized monoclonal antibody XMT-1535 sequences

SEQ SEQ

D NO: | Sequence Description ID NG: | Sequence Deseripiion
XMT-1535 Heavy Chaim Anuno 0 XMT-1535 CDRL3

1 Acid Sequence XMT-1535 1gG1 Heavy chain
XMT-1535 L!ghi Cham Amino i1 constant re;g}j()n

2 Acid Sequence XMT-~1535 Light chain constant
XMT-1535 Heavy chain 12 rggion

3 vatiable region XMT-1535  Heavy  chain
KMT-1535 Light chamn variable variable region nucleic acd
region 13 sequence

5 XMT-1535 CDRHI XMT-1535 Laght chain vanable

6 XMT-1535 CDRHE2 14 region nucleie acid sequence

7 ¥MT-1535 CDRHES Fuiiniength human MNaPi2b

8 XMT-1535 CDRLI £ sequence

9 XMT-1535 CDRL2

[345] Antibodies disclosed herem specifically bind to an epitope on an extraceliular domain
(ECD} of the human NaPi2b.

[346] Insome embodiments, those skilled in the art will recognize that it 1s possible to determine,
without undue experimentation, if a monoclonal antibody has the same specificity as a monoclonal
antibody disclosed herein {(e.g, XMT-1535, 10H1.11.4B) by ascertaming whether the former
prevents the latter from binding to a natural binding pariner or other molecule known to be
associated with NaPi2b. If the monoclonal antibody being tested competes with the monoclonal
antibody disclosed herein, as shown by a decrease 1o binding by the monoclonal antibody disclosed
herein, then the two monoclonal antibodies bind to the same, or a closely related, epitope.

[347] Analternative method for determining whether a monoclonal antibody has the specificity
of monoclonal antibody disclosed herein 1s to pre-incubate the monoclonal antibody disclosed
herein with soluble NaPi2b (with which it 1s normally reactive}, and then add the monoclonal
anttbody being tested to determine if the monoclonal antibody being tested 15 inhibited 1 1t
ability to bind NaPi2b. If the monoclonal antibody being tested 15 inhubited then, in all

itkelthood, it has the same, or functionally equuvalent, epitopic specificity as the monocional

84

248294826 vi



Attorney Docket No. MRSN-(33/061WO

antibody disclosed herein.

[348] Screening of menoclonal antibodies disclosed herein, can alse be carried out, e.g., by
measuring NaPiZb-mediated activity, and determuining whether the test monoclonal antibody 1s
able to modulate, block, mhibit, reduce, antagonize, neutralize or otherwise interfere with NaPi2b
activity .

[349] In some embodiments, the antibodies disclosed herein comprise a heavy chain vanable
region having an amino actd sequence at least 85%, 86%, 87% 88%, 89%, 90%, 91Y%, 92%, 93%,
94%, 93%, 6%, 97% 98%, 99% or more identical to a sequence selected from SEQ 1D NOs: 3
and a hight chain variable region having an ammo acid sequence at least 85%, 86%, 87% 88%
89%, 90%, 91%, 92%, 93%, 94%, 95%, 296%, 97% 98%, 99% or more identical to a sequence
selected from SEQ ID NOs: 4.

[350] Insome embodiments, the antihodies disclosed herein comprise a heavy chain aming acid
sequence at least 85%, 86%, 87% 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 6%, 97% 98%
99% or more 1dentical to the amino acid sequence of SEQ D NO: 1 and a light chain amino acid
sequence at least 85%, B6%, 87% B8%, 89%, 90%, 91%, 92%, 93%, 94%, 93%, 96%, 97% 98%
9G% or more 1dentical to the anuno acid sequence of SEQ 1D NG: 2

[351] In some embodiments, the antibodies disclosed heremn comprise the heavy chain varable
region amino acid sequence of SEQ 1D NO: 3 and the light chain vanable region ammo acid
sequence of SEQ D NO: 4

[352] In some embodiments, the antibodies disclosed herein comprise the heavy chain aming
acid sequence of SEQ ID NGO 1 and the hght chaim amimno acid sequence of SEQ ID NO: 2.

[353]1 In some embodiments, the antibodies disclosed herein comprise the CBRHI aming acid
sequence of SEQ ID NGO 3, the CDRH2Z amimmo acid seguence of SEQ ID NG 6, the CDRH3
amino acid sequence of SEQ 1D NO: 7, the CDRLI amuno acid sequence of SEQ 1D NO: B, the
CDRL2 amino acid sequence of SEQ ID NGO 9, and the CDRL3 amino acid sequence of SEQ 1D
NO: 10,

[354] In some embodiments, the antibodies disclosed herein that comprises the amino acid
sequence at least 5%, 86%, 87% 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%,
99% or more identical to the amino acid sequence of SEQ 1D NO: 5; a CDRH2 that comprises the
amino acid sequence at least 85%, 86%, 87% 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%%, 6%,

97% 98%, 99% or more identical to the amino acid sequence of SEQ 1D NO: 6, a CDRHS3 that
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comprises the amino acid sequence at least 85%, &0%, 87% 88%, 89%, 90%, 91%, 92%, 93%,
94%,, 95%, 96%, 97% 98%, 99% or more identical to the amino acid sequence of SEQ 1D NG: 7;
a CDRL1 that comprises the amino acid sequence at §5%, &6%, 87% 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to the amino acid sequence of SEQ 1D
NG 8; a CDRL?2 that comprises the amino acid sequence at least 85%, 86%, 87% &8%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to the amino acid sequence
of SEQ 1D NG 9; and a CDRL3 that comprises the aming acid sequence at least 5%, 86%, 87%
B8%, 89%, 90%, 21%, 92%, 93%, 94%, 95%, 26%, 97% 98%, 99% or more identical to the amino
acid sequence of SEQ 1D NOG: 10,

[355] In some embodiments, the antibodies disclosed herein include one or more conservative
amino acid substitutions 1n a variable domain sequencesuchas 1,2, 3,4, 5, 6,7, 8 9,10, 11, 12,
13, 14, 15, or more conservative substitutions in a varnable domain sequence In some
embodiments, these conservative anuno acid substitutions are in a CDR region, e.g, 1,2, 3, 4, 5,
6,7,8 9, 10, 11, 12, 13, 14, 15, or more conservative substitutions are made cumulatively across
all CDRs and m some particular embodiments, up to 1, 2, 3, or 4 conservative amino acid
substitutions may be present in each CDR sequence, e.g., SEQ ID NOs: 5-10.

[356] Insome embodiments, those skilied 1o the art will recognize that 1t 1s possible to determine,
without undue experiruentation, 1f a moonoclonal antibody has the same specificity as a monoclonal
antibody XMT-15333, by ascertaining whether the former prevents the latter from binding to a
natural binding pariner or other molecule known to be associated with NaPi2b. I the monoclonal
antibody being tested competes with the monoclonal anttbody disclosed herein, as shown by a
decrease i binding by the monoclonal antibody disclosed herein, then the two monoclonal
antibodies bind to the same, or a closely related, epitope.

(3571 In some embodiments, an alternative method for determining whether a monoclonal
antibody has the specificity of a monoclonal antibody disclosed herein 13 to pre-incubate the
monoclonal antibody disclosed heremn with soluble NaPiZb (with which it 13 normally reactive},
and then add the monoclonal antibody being tested to determine if the monoclonal antibody being
tested 15 inhibited in its ability to bind NaPiZh. In some embodiments, if the monocional antibody
being tested is inhibited then it has the same, or functionally equivalent, epitopic specificity as the

monoclonal antibody disclosed heremn.
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[358] Screening of monoclonal antibodies disclosed herein, can be also carried out, e.g., by
measuring NaPiZb -mediated activity, and determining whether the test monocional antibody s
able to modulate, block, inhibit, reduce, antagonize, neutralize or otherwise interfere with NaPiZb
activity.

[359] Insome embodiments, the NaPi2b antibodies suitable for conjugation can be generated and
purified by well-known techniques e.g., WO 2009/097128, WO 2017/160754, and US 16/136,706,

each of which is incorporated heremn in ifs entirety by reference.

HER2 Antibodies

[360] Insome embodiments, the HER2 antibodies suitable conjugation bind the human HER2 in
soluble form, or membrane bound (7.e., when expressed on a cell surface). In some embodiments,
the present disclosure provides monoclonal antibodies that bind HER2 and are humanized or fully
human. In some embodiments, the present disclosure provides monoclonal antibodies that bind
HERZ specifically. These antibodies are collectively referred to herein as “HERZ” antibodies.
[361] In some embodiments, the HER2 antibodies suitable for conjugation bind to a HER2
eptiope with an equiibrium dissociation constant (Ka or Kp) of <1 uM {e.g., <100 oM; <10 uM;
<1 nM)}. Tn sooe emnbodiments, the present disclosure provides monoclonal antibodies that bind
HER2 and are humanized or fully human. for example, the HER2 antibodies provided herein
exhibit a Kq 10 the range approximately between < 1 nM to about 1 pM.

3621 In some embodiments, the HERZ antibodies disclosed herem serve to modulate, block,
mhibit, reduce, antagonize, neutralize, or otherwise interfere with the functional activity of HERZ.
HER2. In some embodiments, functional activities of HERZ2 include for example, modulation of
PI3K-Akt pathway activity. In some embodiments, the HERZ antibodies completely or partially
mhibit HERZ functional activity by partially or completely modulating, blocking, inhibiting,
reducing antagonizing, neutralizing, or otherwise interfermg with PI3K-Akt pathway activity.
PI3K-Akt pathway activity 15 assessed using any art-recognized method for detecting PI3K-Akt
pathway activity, including, but not limited to detecting levels of phosphorylated Akt in the
presence and absence of an antibody or antigen binding fragment disclosed herem.

[363] Insomeembodiments, the HERZ antibodies are considered to completely medulate, block,
mhubit, reduce, antagonize, neutralize, or otherwise mterfere with HER?Z funciional activity when

the level of HERZ functional activity 1n the presence of the HERZ antibody 1s decreased by at least
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80%, e.g., by 81%, 82%, 83%, 84%, 85%, 806%, 87%, 88%, 89%, S0%, 91%, 92%:, 93%, 94%,
95%, 96%, 97%, 98%, 99%, or 100% as compared to the level of HERZ2 functional activity in the
absence of binding with a HERZ antibody described heremn. In some embodiments, the HER2
antihodies are considered to partially modulate, block, mhibit, reduce, antagonize, neutralize, or
otherwise interfere with HER?2 functional activity when the level of HERZ activity 1n the presence
of the HERZ antibody 1s decreased by less than 95%, e.g., 10%, 20%, 25%, 30%, 40%, 50%, 60%,
75%, 80%, 85%, or 90% as compared to the level of HERZ activity in the absence of binding with
a HER2 antibody described herem.

[364] In some embodiments, exemplary antibodies disclosed herein include, the XMT-1519
antibody. This antibody show specificity for human HERZ and they have been shown to inhibit
the functional activity of HERZ2 in vifro.

[365] HER-2 monoclonal antibody XMT-1519 mcludes a heavy chain (HC), heavy chain
variable region (VH), light chain (LC), and a light chain vaniable region (VL}, as shown in the
anmuino acid and corresponding nucleic acid sequences presented in Table I below. The variable
heavy chain region and variable light chan region for each antibody are shaded in the amino acid
sequences below. The complementarity determuning regions (CDRs) of the heavy chain and the

light chain are underlined in the amino acid sequences presented below.

Table IT: HERZ human or humanized monoclonal antibody XMT-1519 sequences

SEQ SEG
D NO: | Sequence Description iD N{: | Seguence Description
Full-fength  homan  HER2 KMT-1519 Light chain varable
16 receplor 24 region
XMT-1519 Heavy chain XMT-1519 Light chain constant
17 variable region 25 region
XMT-1519 IgGl Heavy chain XMT-1519 Light Chain Amuno
18 constant region 26 Acid Sequence
XMT-1519 Heavy Chain Amino 27 SAMT-1519 CDRLI
19 Acid Sequence 28 XMT-1519 CDRL2
20 XMT-1519 CDRH1 29 KMT-1519 CDRL3
21 XMT-1519 CDRH2 KMT-1519 Light Chain variable
22 XMT-1519 CDRH3 30 region nucleic acid sequence
XMT-1519  Heavy  Cham Extracellular domam (ECD) of
variable region nucleic acid 31 the human HERZ receptor
23 sequence

[366] Antibodies and antigen binding fragments thereof disclosed heren specifically bind to an
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epitope on the full-length human HER2 receptor comprising the aming acid sequence of SEQ 1D
NG: 16,

[367] Antibodies and antigen binding fragments thereof disclosed herein specifically bind to an
epitope on the extracellular domain (ECD) of the huoman HERZ receptor comprising the anino
acid sequence of SEQ 1D NO: 31,

[368] In some embodiments, the antibodies of the present disclosure exhibit HER2 binding
characteristics that differ from antibodies described in the art. In some embodiments, the antibodies
disclosed herein bind to a different epitope of HER2, in that they cross-block each other but not
trastuzumab, pertuzumab, Fab37, or chA21 from binding to HER2. Further, as opposed to the
known antibodies, the antibodies disclosed herein can internalize efficiently into HER2-expressing
cells without promoting cell proliferation.

[369] In some embodiments, the antibodies disclosed herein are fully human monoclonal
antibodies that bind to novel epitopes and/or have other favorable properties for therapeutic use.
In some embodiments, exemplary properties include, but are not limited to, favorable binding
charactenistics to cancer cells expressing human HERZ at high or low levels, specific binding to
recombinant human and cynomolgus monkey HER2, efficient internalization upoun binding to
HER2, tugh capacity for killing cancer cells expressing high or low levels of HER2Z when
admirustered as an antibody drug conjugate {(ADC), no substantial agonistic effect on the
proliferation of HERZ-expressing cancer cells, and/or provide for effective antibody-dependent
cellular cytotoxicity (ADCClmediated kilhing of HERZ-expressing cells, as well as any
combination of the foregomng properties.

[370] In some embodiments, the antibodies disclosed herein also inchide an antibody or antigen
binding fragment thereof that specifically binds to an epitope of the uman HERZ2 receptor that
mcludes residues 452 to 531 of the extracellular domain of the human HERZ receptor, residues
474 10 553 of SEQ 1D NG 16 or residues 452 to 531 of SEQ D NO: 31

(3711 In some embodiments, the antibodies disclosed herein mnchide an antibody or an antigen
binding fragment thereof that binds at least a portion of the N-terminus of domain IV of human
HER?2 receptor but does not cross-compete with an antibody that binds to epitope 4D5 of the
human HERZ receptor. In some embodiments, the antibodies or antigen binding fragments thereof
described herein do not cross-compete with trastuzumab for binding to the human HER2 receptor,
as trastuzumab 1s known to bind epitope 4D35 of the human HERZ recepior. As used heremn, the
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term epitope 435 of the human HERZ receptor refers to amino acid residues 529 to 627 of the
extracellular domain of the human HERZ receptor, residues 551 to 649 of SEQ ID NG: 16 or
residues 529 to 627 of SEQ 1D NG: 31, In some embodiments, the antibody or antigen binding
fragment thereof also binds at least one epitope on cynomoigus monkey HERZ receptor.

3721 Insome embodiments, the antibodies disclosed herein also include an antibody or antigen
binding fragment thereof that specifically binds to an epitope of the human HERZ receptor that
mncludes residues 452 to 500 of the extracellular domain of the human HERZ receptor, residues
474 10 522 of SEQ 1D NO: 16 or residues 452 to 500 of SEQ ID NO: 31

[3731 Insome embodiments, the antibodies disclosed heren also include an antibody or antigen
binding fragment thereof that specifically binds to an epitope of the human HERZ receptor that
includes at least one of amine acid residue selected from amino acid residues ES21, L3525 and
RS30 of the extracellular domain of the human HER2 receptor, e g., residues 543, 547, and 552 of
SEQ ID NQO: 16, and residues 521, 525, and 330 of SEQ ID NO: 31. In some embodiments, the
antihodies disclosed herein include an antibody or antigen binding fragment thereof that
specifically binds to an epitope of the extracellular domain of the human HER2 receptor that
includes at least two amino acid residues selected from ammo acid residues E521, L1525 and R530
of the extracellular doman of the human HER2 receptor. In some embodiments, the antibodies
disclosed heremn also mclude an antibody or antigen binding fragment thereof that specifically
binds to an epttope of the human HERZ2 receptor that includes at least anuno acid residues E521,
L5325 and RS30 of the extracellular domain of the human HERZ receptor. In some embodiments,
any or all of these antibodies or antigen binding fragments thereof also bind at least one epitope
on cynomolgus monkey HERZ receptor,

[374] In some embodiments, antibodigs disclosed herein also mclude an antibody or an antigen
binding fragment thereot that binds to at least a portion of domain Il and at least a portion of the
N-terminus of domain IV of human HERZ2 receptor but does not cross-compete with Fab37
monoclonal antibody or an antibody that binds to epitope 45 of the human HERZ receptor. In
some embodiments, the antibodies or antigen binding fragments thereof described herein do not
cross-compete with the Fab37 monoclonal antibody and/or trastuzumalb for binding to the human
HERZ receptor. In some embodimenis, the antibody or antigen binding fragment thereof also binds

at least one epitope on cynomolgus monkey HER2 receptor.
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(3751 Insome embodiments, the antibodies disclosed herein also inchide an antibody or antigen
binding fragment thereof that specifically binds to an epitope of the human HERZ receptor that
mncludes residues 520 to 531 of the extracellular domain of the human HERZ receptor, residues
542 o 553 of SEQ 1D NO: 16 or residues 520 to 531 of SEGQ ID NO: 31

[376] Insome embodiments, the antibodies disclosed herein also inchide an antibody or antigen
binding fragment thereof that specifically binds to an epitope of the human HERZ receptor that
ncludes at least one amino acid residue selected from residues C453, H450, H473, N476, R495,
(G496, H497, and W499 of the extracellular domain of the human HER2 receptor, e g., residues
475, 478,495, 498, 517, 518, 519, and 521 of SEQ 1D NO: 16 or residues 453, 456, 473, 476, 495,
496, 497 and 499 of SEQ ID NG: 31, In some embodiments, the antibodies disclosed herein
include an antibody or antigen binding fragment thereof that specifically binds to an epitope of the
extracellular domain of the human HERZ2 receptor that includes at least two anuno acid residues,
at least three amino acid residues, at least four aming acid residues, at least five amuno acid
residues, or at least six amino acid residues selected from amino acid residues €433, H456, H473,
N476, R49S, G496, H497, and W499 of the extracellular domain of the human HERZ receptor. In
some embodimoents, the antibodies disclosed heremn include an antibody or anfigen binding
fragment thereof that specifically binds to an epitope of the extracellular domain of the human
HERZ receptor that includes at least amino acid residues C4353, H456, H473, N476, R495, (G496,
H497, and W499 of the extracellular domamn of the human HER2 receptor. In some ernbodiments,
any or all of these antibodies or antigen binding fragments thereof also bind at least one epttope
on cynomolgus monkey HERZ receptor,

(3771 In some embodiments, the antibodies disclosed herein also inchide an antibody or antigen
binding fragment thereof that specifically binds to an epitope of the uman HERZ2 receptor that
inchudes at least one amino acd residue selected from residuss U453, H473, N476, R495, HA497,
and W499 of the extracellular domain of the human HERZ receptor, e.g., residues 475, 495, 498,
517,519, and 521 of SEQ ID NO: 16 or residues 453, 473, 476, 495, 497 and 499 of SEG 1D NG
31, In some embodiments, the antibodies disclosed heren include an antibody or antigen binding
fragment thereof that specifically binds to an epitope of the extracellular domain of the human
HERZ receptor that includes at least two anuno acid residues, at least three amino acid residues, at
least four amino acid residues, at least five amino acid residues, or at least six amino acid residues

selected from aming acid residues €453, H473, N4T6, R495, H497 and W499 of the extracellular
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domam of the human HERZ receptor. In some embodiments, the antibodies disclosed herein
mclude an antibody or antigen binding fragment thereof that specifically binds to an epitope of the
extracellular domain of the human HERZ receptor that inchudes at least amino acid residues {4353,
HA473, N476, R495, H497, and W499 of the extracellular domain of the human HERZ receptor. In
some embodiments, any or all of these antibodies or antigen binding fragments thereof also bind
at least one epitope on cynomolgus monkey HERZ receptor.

[378] Insome embodiments, these antibodies show specificity for human HERZ, and they have
been shown to modulate, e.g., block, intubit, reduce, antagonize, neutralize, or atherwise interfere
with the PI3K-Akt pathway which promotes cell survival by reducing levels of phosphorylated
AKT. Insome embodiments, these antibodies internalize from the cell surface of HER2-expressing
cells at a rate that is the same or substantially similar to the rate at which trastuzumab or a
biosimilar thereof internalizes. In some embodiments, these antibodies and antigen binding
fragments have a rate of internalization that s about 50% of the total surface bound at time 0 being
mternalized by 4 hours.

[379] In some embodiments the antibodies disclosed herein comprise a heavy chain varable
region having an amino acid sequence at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, §7% 88%,
89%, 90%, 91%, 92%, 93%, 94%, 93%, 96%, 97% 9%, 99% or more wlentical to a sequence
selected from SEQ ID NOs: 17 and a light chain variable region having an amino acid sequence
at least 80%, 81%, 82%, 83%, 84%, 83%, 86%, 87% 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97% 98%, 9% or more identical to a sequence selected from SEQ ID NOs: 24

3801 Insome embodiments, the antibodies disclosed herein comprise a heavy chain amuno acid
sequence at least 80%, &1%, 82%, 83%, B4%, 85%, 86%, &7% 88%, 89%, 90°%, 91%, 92%,
93%, 94%, 95%, 96%, 97% 98%, 99% or more 1dentical to the amine acid sequence of SEQ 1D
NG: 19 and a light chain amino acid sequence at least 80%, 81%, 82%, 83%, 84%, 35%, B6%,
87% 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%., 99% or more identical to the
amino acid sequence of SEQ 1D NQG: 26,

[381] In some embodiments, the antibodies disclosed herein comprise the heavy chain varniable
region aming acid sequence of SEQ ID NG 17 and the light chain vanable region amino acid
sequence of SEQ 1D NG: 24

[382] In some embodiments, the antibodies disclosed herein comprise the heavy chain amino

acid sequence of SEQ ID NO: 19 and the hght chaim amine acid sequence of SEQ ID NO: 26
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[383] In some embodiments, the antibodies disclosed herein comprise the CDRHI amino acid
sequence of SEQ 1 NG: 20, the CDRH2Z amino acid sequence of SEQ 1D NG: 21, the CDRH3
amino acid sequence of SEQ ID NG: 22, the CDRLI amino acid sequence of SEQ 13 NQO: 27, the
CDRLZ amino acid sequence of SEQ 1D NO: 28, and the CDRL3 amino acid sequence of SEGQ 1D
NG: 29,

[384] In some embodiments, the antibodies disclosed herein inchude one or more conservative
amino acid substitetions 1n a variable domain sequencesuchas 1,2, 3,4, 5, 6,7, 8,9, 10, 11, 12,
13, 14, 15, or more conservative substitutions in a varnable domain sequence In some
embodiments, these conservative anuno acid substitutions are in a CDR region, e.g, 1,2, 3, 4, 5,
6,7,8 9, 10, 11, 12, 13, 14, 15, or more conservative substitutions are made cumulatively across
all CDRs. In some embodiments, up to 1, 2, 3, or 4 conservative amino acid substitutions may be
present in each CDR sequence, e g, SEQ 1D NOs: 20-22 and 27-29.

3831 Those skilied i the art will recognize that it s possible to deternune, without undue
experimentation, if a monoclonal antibody has the same specificity as a monoclonal antibody
XMT-1519, by ascertaining whether the former prevents the latter from binding to a natural
binding partner or other molecule known 1o be associated with HERZ. In some embodiments, 1f
the monoclonal antibody being tested corpetes with the monoclonal antibody disclosed herein, as
shown by a decrease in binding by the monoclonal antibody disclosed herein, then the two
monoclonal antibodies bind to the same, or a closely related, epitope.

[386] In some embodiments, an alternative method for determining whether a monoclonal
antibody has the speaificity of monoclonal antibody disclosed herein s to pre-incubate the
monoclonal antibody disclosed herein with soluble HER2 {with which 1t 15 normally reactive}, and
then add the monoclonal antibody being tested to determine if the monoclonal antibody being
tested 15 mhibited 1 1ts ability to bind HERZ. If the monoclonal antibody being tested 15 inhubited
then, 1n all hikelthood, 1t has the same, or functionally equivalent, epitopic specificity as the
monoeclonal antibody disclosed herem.

[387] In some embodiments, screening of monoclonal antibodies disclosed herein, can be also
carried out, e.g., by measuring HERZ-mediated PI3K-Akt pathway activity, and determining
whether the test monoclonal antibody 18 able to modulate, block, mhibit, reduce, antagonize,
neutralize or otherwise interfere with PI3K-Akt pathway activity. In some embodiments, the HER2

antihodies suitable for conjugation can be generated and purified by well-known techniques e g,
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WO 2015/195917 and PCT/USZ018/019873, each of which is incorporated herein in its entirety

by reference.

Conjugates

[388] In some embodiments, conjugates of the disclosure comprise one or more occurrences of
D, wherein D 1s a STING agonist, wherein the one or more occurrences of B may be the same or
different.

[389] In some embodiments, one or more occurrences of PBRM is attached to the Linker-Dirug
moiety, wherein the one or more occurrences of PBRM may be the same or different. In some
embodiments, one or more Linker-Dirug moieties that comprises one or more occurrences of D are
connected to one PBRM (e.g., a antibody).

[390] In some embodiments, the conjugate of the disclosure comprise a PBRM that has a
molecular weight of about 40 kDa or greater {e.g., about 60 kDa or greater; about 80 kDa or greater;
about 100 kDDa or greater; about 120 kDa or greater; about 140 kDa or greater; about 160 kDa or
greater; about 180 kDa or greater; or about 200 kDa or greater, or about 40-200 kDa, about 40-
180 kD3a, about 40-140 kDa, about 60-200 kIda, about 60-180 kDJa, about 60-140 kDa, about 80-
200 kDa, about 80-180 kB3a, about 30-140 kDa, about 100-200 kDa, about 100-180 kD4, or about
100-140 k) and has a sulthydryl {1 e.,-SH or thiol) group.

[391] Insome embodiments, the total number of sulfide bonds formed between the Linker-drug
moteties and the PBRM {or total number of attachment points} 1s 10 or less (e.g., 8, 6, 4, or 2).
3921 Insome embodiments, for conjugation with one or more Linker-Drug moieties, the PBRM
has a molecular weight of about 40 kDa or greater {e.g., about 60 kD or greater, about 80 kDa or
greater, about 100 kDa or greater, about 120 kDa or greater, about 140 kDa or greater, about 160
kDa or greater, or about 180 kDa or greater; or about 40-200 kDa, about 40-180 kDa, about 40-
140 kDa, about 60-200 kI¥a, about 606-180 kDa, about 60-140 kDa, about 80-200 kDa, about 80-
180 kDra, about 80-140 kDa, about 100-200 kDa, about 100-180 kDa, or about 1060-140 kDa).
3931 Insome embodiments, for conjugation with one or more Linker-Dirug moteties, the
PBRM has a molecular weight of about 40 kDa to about 200 kDa. In some embodiments, for
conjugation with one or more Linker-Drug moieties, the PBRM has a molecular weight of about

40 kDa to about 80 kDa.
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[394] Insome embodiments, for conjugation with one or more Linker-Dirag moieties, the PBRM
has a molecular weight of 40 kDa to 200 kDa. In some embodiments, for conjugation with one or
more Linker-Drug moieties, the PBRM has a molecular weight of 40 kDa to 80 kDa.

[395] Insome embodiments, PBRMs in this molecular weight range include, but are not hmited
to, for example, antibody fragments, such as, for example, Fabs.

[396] Insome embodiments, for conjugation with one or more Linker-Drug moieties, the PBRM
has a molecular weight of about 60 kiDa to about 120 kDa.

[397] Insome embodiments, for conjugation with one or more Linker-Drug moieties, the PBRM
has a molecular weight of 60 kDa to 120 kDa.

[398] Insome embodiments, PBRMs in this molecular weight range include, but are not himited
to, for example, camelids, Fab2, scFvFc, and the like.

[399] Insome embodiments, for conjugation with one or more Linker-Drug moieties, the PBRM
has a molecular weight of about 140 kDa to about 180 kDa.

[400] Insome embodiments, for conjugation with one or more Linker-Drug moieties, the PBRM
has a molecular weight of 140 kDa to 180 kDa.

(4011 In some embodiments, PBRMs in this molecular weight range mclude, but are not himited
to, for example, full length antibodies, such as, TgG, IgM.

(4021 Insorme embodiments, the targeting ligands, the linkers and the drug or prodrug fragments
described herein can be assembled into the conjugate or scaffold of the disclosure, for example
according to the disclosed techniques and methods. Therapeutic and targeting conjugates of the
disclosure, and methods for producing them, are described below by way of non-limiting example.
(4031 In some embodiments, the total number of sulfide bonds formed between the Linker-Drug
moiety and the PBRM {or total number of attachment pomts) 15 8 or less,

(4041 In some embodiments, the total number of sulfide bonds formed between the Linker-Drug
moiety and the PBRM (or total number of attachment points) is 8 In some embodiments, the total
number of suffide bonds formed between the Linker-Drug motety and the PBRM {or total number
of attachment points} 1s 6. In some embodiments, the total number of suifide bonds formed
between the Linker-Drug moiety and the PBRM (or total nuomber of attachment pomnts} 15 5. In
some embodiments, the total number of sulfide bonds formed between the Linker-Drug moiety
and the PBRM (or total number of attachment points} is 4. In some embodiments, the total number

of sulfide bonds formed between the Linker-Drug moiety and the PBRM (or total number of
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attachment points) is 3. In some embodiments, the total number of sulfide bonds formed between
the Linker-Dirug motety and the PBRM {or total number of attachment points} 1s 2.

(4051 In some embodiments, the ratio between Linker-Dirug motety and the PBRM is between
about 1.1 and about 8:1. In some embodiments, the ratio between Linker-Dirug motety and the
PBRM is between about 1:1 and about 6:1. In some embodiments, the ratio between Linker-Drug
moiety and the PBRM 1s between about 1:1 and about 4:1. In some embodimenis, the ratio between
Linker-Drug motety and the PBRM is between about 2:1 and about 2:1.

[406] In some embodiments, the ratio between Linker-Drug moiety and the PBRM s between
about 6:1 and about 8:1,

[407] Insome embodiments, the ratio between Linker-Drug moiety and the PBRM 15 about 8:1.
[408] In some embodiments, the ratio between Linker-Drug motety and the PBRM is about 6:1.
[409] In some embodiments, the disclosure also relates to a Linker-Drug moiety comprising at
least two moteties, wherein each moiety is capable of conjugation to a thiol group in a PBRM s0
as to form a protein-Linker-Drug conjugate.

[410] In some embodiments, one or more thiol groups of a PBRM are produced by reducing a
protein. The one or more thiol groups of the PBRM may then react with one or more Linker-Drug
moieties that are capable of conjugation to a thiol group from the PBRM with the Linker-Drug
motety. In some embodiments, the at least two moieties connected to the PBRM are maleimide
Sroups.

(4111 In some embodiments, the antibodies may be activated for conjugation with Linker-Drug
moiety by treatment with a reducing agent such as BT T (Cleland's reagent, dithiothrertoly or TCEP
{(tris{2~carboxyethyhphosphine hydrochloride}. In some embodiments, full length, monoclonal
antibodies can be reduced with an excess of TCEP to reduce disutfide bonds {e.g., between the
cysteine present in the corresponding parent antibodies) to yield a reduced form of the antibody.
The newly introduced and unpaired cysteine may remain available for reaction with Linker-Drog
motety to form the antibody conjugates of the present disclosure. In some embodiments, an excess
of Linker-drug moiety is added to effect conjugation and form the antibody-drug conjugate, and
the conjugation muxture 18 purified to remove excess Linker-drug intermediate and other
mpuriies..

(4121 In some embodiments, for conjugating of the Linker-Drug moiety, @ PBRM has a

molecular weight of 40 kDa or greater {e.g., 60 kDa or greater; 80 kDa or greater; or 100 kDa or
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greater; 120 kDa or greater; 140 kD or greater; 160 kD or greater or 180 kDa or greater). In
some embodiments, the ratio of PBRM per Linker-Drug moiety is between about 1.1 and about
1:8; about 1:1 and about 1.6, between about 1:1 and about 1:5; between about 1:1 and about 1:4;
between about 1.1 and about 1:3; or between about 1.1 and about 1.2,

[413] PBRMs m this molecular weight range include, but are not limited to, for example, full
iength antibodies, such as, IgG, IgM

[414] In some embodiments, for conjugation with one or more Linker-Dirug moteties a PBRM
has a molecular weight of 60 kDa to 120 kDa. In some embodiments, the ratic of PBRM per
Linker-Drug moiety 1s about 1:1 and about 1:8; between about 1:1 and about 1:6; between about
1:1 and about 1.5; between about 1:1 and about 1:4; between about 1:1 and about 1:3; or between
about 1:1 and about 1:2,

[415] PBRMs in this molecular weight range include, but are not himited to, for example,
antibody fragments such as, for example Fab2, scFcFv and camehids.

[416] In some embodiments, for conjugation with one or more Linker-Drug moteties a PBRM
has a molecular weight of 40 kDa to 80 kDa. In some embodiments, the ratio of PBRM per Linker-
Drug motety 15 about 1:1 and about 1:8; between about 1.1 and about 1:6; between about 1.1 and
about 1:5; between 11 and about 1:4; between about 1:1 and about 1:3, or between about 1:1 and
about 1.2,

[417] Insome embodiments, PBRMs m this molecular weight range include, but are not hmited
to, for example, antibody fragments, such as, Fabs.

[418] Insome embodiments, the disclosure features a scaffold useful to conjugate with either or
both of a protein-based recognition~-molecule (PBRM} and a STING agonist moiety (B},

[419] In some embodiments, the drug-carryving scaffolds {1e., without hinking to a PBRM),
described herein each typrcally have a polydispersity mndex (PDI) of 1.

4201 Conjugates and scaffolds disclosed herein can be purified (1e, removal of any starting
matertals} by extensive diafiltration. If necessary, additional punfication by size exclusion
chromatography can be conducted to remove any aggregated conjugates. In general, the conjugates
as purified typically contain less than 5% (e.g., <2% w/w} aggregated conjugates as determined
by SEC, less than 0.5% {e.g., <0.1% w/w) free {(unconjugated} drug as determined by RP-HPLC;
less than 1% drug carrying-peptide-containing scaffolds as determined by SEC and less than 2%

{e.g., <1% w/w} unconjugated PBRM as determined by HIC-HPLC.
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(42171 Insome embodiments, the scaffold 1s selected from the scaffolds described in Table AT
14221 Insome embodiments, the scaffold is selected from the scatffolds described in Table AZ.
(4231 Insome embodiments, the conjugate is selected from the conjugates described in Table B1,
[424] Insome embodiments, the conjugate is selected from the conjugates described in Table B2
Table Al
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wherein R RV R RY R RY RY RV X5 Xu Xe X1, Wi, Y1, 21, X2, W2, Y2, Z2, are as
defined herein.

[426] Insome embodiments, the conjugate is:
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wherein dis, R™, RP, R¥ RV R RY, RYRY X Xu Ko, X1, Wi, Y1, Z1, Xo, W, Y2, 7o, are

as defined heremn
(4271 In some embodiments, the conjugate s
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wherem dis 18 as defined herem.

Pharmaceutical Compositions

[428] In some aspects, the present disclosure provides pharmaceutical compositions comprising
a conjugate described herein and one or more pharmaceutically acceptable carriers or excipients.

[429] The pharmaceutical compositions containing conjugates of the present disclosure may be

manufactured in a manner that is generally known, e.g., by means of conventional mixing,

dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping, or

g,
iyophilizing processes. Pharmaceutical compositions may be formulated in a conventional
manner using one or more pharmaceutically acceptable carriers comprising excipients and/or
auxthianes that facilitate processing of the conjugates into preparations that can be used
pharmaceutically. Of course, the appropriate formulation 1s dependent upon the route of
administration chosen,

[430] Pharmaceutical compositions suitable for injectable use include stertde agueous solutions
{where water soluble} or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersion. For intravenous administration, suitable carriers include
physiological saline, bacteriostatic water, Cremophor EL™ (B ASF, Parsippany, N.J.} or phosphate
buffered saline (PBX). In all cases, the composition must be stertle and should be fhud to the extent
that easy syringeability exists. It must be stable under the conditions of manufacture and storage
and must be preserved against the contaminating action of microorganisms such as bacteria and
fungi. The carrier can be a solvent or dispersion medium containung, for example, water, ethanol,
polyol {(for example, glycerol, propylene glycol, and liquid polyethylene glveol, and the like), and
suitable mixtures thereof The proper fluidity can be maintained, for example, by the use of a
coating such as lecithin, by the mamntenance of the required particle size in the case of dispersion

and by the use of surfactants. Prevention of the action of microorganisms can be achieved by
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various antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic
acid, thimerosal, and the like In many cases, it will be preferable to include isotonic agents, for
example, sugars, polvalcohols such as mannitol and sorbitol, and sodium chlonde m the
composition. Prolonged absorption of the mjectable compositions can be brought about by
mcluding i the composition an agent which delays absorption, for example, alummum
monosiearate and gelatin.

[431] Sterile injectable solutions can be prepared by incorporating the conjugates in the required
amount in an appropriate solvent with one or a combination of ingredients enumerated above, as
required, followed by filtered sterilization. Generally, dispersions are prepared by imncorporating
the conjugates into a sterile vehicle that contains a basic dispersion medium and the required other
ingredients from those enumerated above. In the case of sterile powders for the preparation of
stertle injectable solutions, methods of preparation are vacuum drying and freeze-drving that yields
a powder of the active ingredient plus any additional desired ingredient from a previously
sterde-filtered solution thereof.

[432] Oral compositions generally include an mert diluent or an edible pharmaceutically
acceptable carrier. They can be enclosed n gelatin capsules or compressed into tablets. For the
purpose of oral therapeutic administration, the conjugates can be incorporated with excipients and
used in the form of tablets, troches, or capsules. Oral compositions can also be prepared using a
fluid carrier for use as a mouthwash, wherein conjugates in the fluid carrier 1s apphed orally and
swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or
adjuvant matenals can be included as part of the composition. The tablets, pills, capsules, troches
and the bike can contain any of the following ingredients, or compounds of a similar nature: a
binder such as microcrystalline cellulose, gum tragacanth or gelating an excipient such as starch or
iactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such as
magnesium stearate or Sterotes; a ghdant such as colloadal silicon diexide; a sweetening agent
such as sucrose or saccharin, or a flavoring agent such as peppermunt, methyi salicylate, or orange
flavorning.

[433] For administration by inhalation, the conjugates are delivered in the form of an aerosol
spray from pressured container or dispenser, which contains a suttable propellant, e.g., a gas such

ba

as carbon dioxide, or a nebulizer.
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[434] Systemic administration can alse be by transmucosal or transdermal means. For
transmucosal or transdermal administration, penetrants appropriate to the barrier to be permeated
are used in the formulation. Such penetrants are generally known in the art, and include, for
example, for transmucosal administration, detergents, bile salts, and fusidic acid derivatives.
Transmucosal administration can be accomplished through the use of nasal sprays or suppositories.
For transdermal admimsstration, the conjugates are formulated mto ocintments, salves, gels, or
creams as generally known in the art.

[435] The conjugates can be prepared with pharmaceutically acceptable carriers that will protect
the conjugates against rapid elimination from the body, such as a controlled release formulation,
mcluding implants and microencapsulated delivery systems. Biodegradable, biocompatible
polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen,
polyorthoesters, and polylactic acid. Methods for preparation of such formulations will be apparent
to those skilled in the art.

[436] It may be especially advantageous to formulate oral or parenteral compositions in dosage
unit form for ease of adminustration and unifornuty of dosage. Dosage urut form as used herein
refers to physically discrete units suited as urutary dosages for the subject to be treated; each unit
contaming a predeternuned quantity of conjugates can be calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier. The specification for the
dosage unit forms of the disclosure are dictated by and directly dependent on the umique
characteristics of the conjugates and the particular therapeutic effect to be achieved.

4371 In therapeutic applications, the dosages of the pharmaceutical compositions used n
accordance with the disclosure vary depending on the agent, the age, weight, and chinical condition
of the recipient patient, and the experience and judgment of the chnician or practitioner
administering the therapy, among other factors affecting the selected dosage. Generally, the dose
should be sufficient to result n slowing, and preferably regressing, the symptoms of the disease
and also preferably causmg complete regression of the disease.

[438] Itis understood that the pharmaceutical compositions can be included in a container, pack,

or dispenser together with mnstructions for administration.
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Methods of Use

[439] In some embodiments, the present disclosure provides a method of treating or preventing
a disease or disorder in a subject in need thereof, comprising administering to the subject a
therapeutically effective amount of a conjugate disclosed herein.

[440] In some embodiments, the present disclosure provides a method of treating a disease or
disorder in a subject in need thereof, comprising administering to the subject a therapeutically
effective amount of a conjugate disclosed herein.

[441] Insome embodiments, the present disclosure provides a method of activating or enhancing
an activity of a STING in a subject, comprising admirnustering to the subject a conjugate disclosed
herein.

4421 In some embodumnents, the present disclosure relates to a method of treating a cancer ina
subject in need thereof, comprising administering to the subject an effective amount of a conjugate
disclosed herein.

4431 Insome embodiments, the present disclosure provides a conjugate disclosed herein for use
in treating or preventing a disease or disorder in a subject in need thereof.

[444] Insome embodimnents, the present disclosure provides a conjugate disclosed herein for use
in treating a disease or disorder in a subject in need thereof.

[445] In some embodiments, the present disclosure provides a conjugate disclosed herein for
treating a STING-mediated disease or disorder 1o a subject.

(4461 In some embodiments, the present disclosure provides use of a conjugate disclosed herein
for treating a cancer i a subject in need thereof.

(4471 In some embodiments, the present disclosure provides use of a conjugate disclosed heremn
m the manufactore of a medicament for treating a disease or disorder in 3 subject in need thereof.
(4481 In some embodiments, the present disclosure provides use of a conjugate disclosed herein
m the manufacture of a medicament for treating or preventing a disease or disorder in 3 subject in
need thereof,

4491 In some embodiments, the present disclosure provides use of a conjugate disclosed herein
in the manufacture of a medicament for treating a STING-mediated disease or disorder in a subject.
4501 In some embodiments, the present disclosure provides use of a conjugate disclosed herein

in the manufacture of a medicament for treating a cancer in a subject in need thereof.
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(4511 In some embodiments, the present disclosure provides use of a conjugaie disclosed herein
for the treatment or preveniion of a disease or disorder in a subject in need thereof,

[452] In some embodiments, the present disclosure provides use of a conjugate disclosed herein
for the treatment of a disease or disorder in a subject in need thereot,

[453] In some embodiments, the present disclosure provides use of a conjugate disclosed herein
for treating a STING-mediated disease or disorder in a subject.

[454] In some embodiments, the present disclosure provides use of a conjugaie disclosed herein
for treatment of a cancer in a subject in need thereof.

[455] Insome embodiments, the conjugate disclosed herein 1s admirustered to the subject.

[456] In some embodiments, the present disclosure provides a method of treating or preventing
a disease or disorder in a subject in need thereof, comprising administering to the subject an
efficient amount of at least one conjugate of the disclosure; wherein said conjugate releases one or
more therapeutic agent upon biodegradation.

[457] In some embodiments, the present disclosure provides a method of treating a disease or
disorder in a subject in need thereof, comprising administering to the subject an efficient amount
of at least one conjugate of the disclosure; wherein said conjugate releases one or more therapeutic
agent upon biodegradation.

[458] In some embodiments, the present disclosure the conjugate 15 an antibody-STING agonst
conjugate. In sorne embodiments, the disease or disorder is cancer.

(4591 In some embodiments, the disclosure provides methods of treatment or prevention of
STING mediated diseases and disorders. Exemplary diseases/disorders include, but are not limited
to, cancer, infectious disease (e.g., HIV, HBV, HCV, HPV, and mfluenza), and vaccine adjuvant,
[460] In some embodiments, the STING pathway may mduce anti-tumor immunity by
upregulating IFNP and interferon (IFN}-stimulated genes (ISGs) in many cell types within tumors
m response (o agonistic, cytosolic nucleic acids.

(4611 Insome embodiments, the present disclosure provides a conjugate disclosed herein for use
as a vaccine adjuvant. There i3 also therefore provided an immunogenic composition or vaccine
adjuvant comprising a conjugate disclosed herein.

[462] In some embodiments, there is provided a composition comprising a conjugate disclosed

herein, and one or more immunostimulatory agents.
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(4631 In some embodiments, the present disclosure provides the use of a conjugate disclosed
herein, in the mamufacture of a vaccine. In some embodiments, the present disclosure provides use
of a conjugate disclosed herein, for the manufacture of an immunogenic composiion of a vaccine
composition comprising an antigen or antigenic composition, for the treatment or prevention of
disease.

4641 In some embodiments, the disclosure 15 directed to a method of treating or preventing
disease comprising the administration to a human subject suffering from or susceptible to disease,
an mmmunogenic coOmMpOosition Of 3 VAccine ComposHion comprising an antigen or antigenic
composition and a conjugate disclosed herein.

[465] In some embodiments, the disease or disorder 1s mflamnmation, an autoimmune disease, an
allergic disease, an infectious disease, an HIV mnfection, an AIDS infection, an HCV infection,
mfluenza or a human papillomavirus (HPV) infection. The scope of the diseases would be readily
recognized by a skilled artisan in the field. In some embodiments, these diseases are as described
m PCT Apphication No. PCT/US2020/044538, the contents of which is hereby incorporated by
reference in s entirety.

"o

[466] As used herein, the terms "cancer,” "neoplasm,” and "tumor” are used interchangeably and,
in either the singular or plural form, refer to cells that have undergone a malignant transformation
that makes them pathological to the host organism. Primary cancer cells can be readily
distinguished from non-cancerous cells by well-established techniques, particularly tustological
examination. The definition of a cancer cell, as used herem, includes not only a primary cancer
cell, but any cell denved from a cancer cell ancestor. This includes metastasized cancer cells, and
m vitro cultures and cell ines dertved from cancer cells. When referring to a type of cancer that
normally manifests as a solid tumor, a "chinically detectable” tumor 15 one that 1s detectable on the
basis of tumor mass; e.g., by procedures such as computed tomography {CT)} scan, magnetic
resonance imaging (MRI), X-ray, ultrasound or palpation on physical examimation, and/or which
15 detectable because of the expression of one or more cancer-specific antigens i a sample
obtainable from a patient. Tumors may be a hematopoietic {or hematologic or hematological or
bicod-related} cancer, for example, cancers derived from blood cells or immune cells, which may
be referred to as "liquid tumors." Specific examples of clinical conditions based on hematologic
tumors include leukemias such as chronic myelocytic leukemia, acute myelocytic leukemia,

chronic lymphocytic leekerma and acute lymphocytic leckenua; plasma cell malignancies such as
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multiple myeloma, MGUS and Waldenstrom's macroglobulinemia; lymphomas such as non-
Hodgkin's lymphoma, Hodgkin's fymphoma; and the hike.

(4671 In some embodiments, the disease or disorder 1s a pre-cancerous syndrome.

[408] The comjugate of the present disclosure may be used to treat inflammation of any tissue
and organs of the body, including musculoskeletal inflammation, vascular inflammation, neural
mflammation, digestive system inflammation, ocular inflammation, mflammation of the
reproductive system, and other inflammation. The scope of the diseases would be readily
recognized by a skilled artisan in the field. In some embodiments, these diseases are as described
in PCT Apphication No. PCT/US2020/044538, the contents of which is hereby incorporated by
reference in its entirety.

[469]1 Examples of cancer diseases and conditions wherein the conjugate of the present disclosure
may have potentially beneficial antitumor effects include, but are not limited to, cancers of the
lung, bone, pancreas, skin, head, neck, uterus, ovaries, stomach, colon, breast, esophagus, biliary,
small intestine, bowel, endocrine system, thyroid gland, parathyroid gland, adrenal gland, urethra,
prostate, penis, testes, ureter or urothelial, bladder, kidney or liver; rectal cancer; cancer of the anal
region; carcinomas of the fallopian tubes, endometrium, cervix, vagina, vulva, renal pelvis, renal
cell; sarcoma of soft tssue; myxoma; rhabdomyoma; fibroma; hipoma; teratoma;
cholangiocarcinoma; hepatoblastoma; angiosarcoma; hemangioma; hepatoma; fibrosarcoma;
chondrosarcoma; myeloma; chronic or acute leukenua; lymphocytic lymphomas; primary CNS
iymphoma, neoplasms of the CONS; spinal axis tumors; squamous cell carcinomas; synovial
sarcoma; malignant pleural mesotheliomas; brain stem ghoma; pihutary adenoma, bronchial
adenoma; chondromatous hamartoma; mesothelioma; Hodghin's Disease or a combination of one
or more of the foregoing cancers.

(4701 In some embodiments, the disease or disorder 15 a solid tumor. In one aspect the tumor s
selected from head and neck cancer, gastric cancer, melanoma, renal cell carcinoma (RCC),
esophageal cancer, biliary cancer, non-small cell long carcinoma {(NSCLC), prostate cancer,
colorectal cancer {CRC), colon cancer, ovarian cancer, endometrial cancer, urothelial cancer,
cervical cancer, bladder cancer, papillary thyroid cancer, papiliary renal cell cancer,
cholangiocarcinoma, salivary duct cancer, kidney cancer, cervical cancer and pancreatic cancer.
In some embodiments, the human has a hiquid tumor such as diffuse large B cell lymphoma

{DLBCL), multiple myeloma, chronic lymphoblastic leukenua (CLL}, follicular lymphoma, acute
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nmyeloid leukemia, and chronic myelogencus leukemia. In some embodiments, the disease or
disorder s a skin cancer {e. g, non-melanoma skin cancer, squamous cell carcinoma, basal cell
carcinoma} or actinic keratosis. In addition to a field effect for clearing superficial skin cancers,
the conjugate of the present disclosure may prevent the development of subsequent skin cancers
and pre-malignant actinic keratosis in treated subjects.

(4711 In some embodiments, the disease or disorder is bladder cancer, breast cancer, colorectal
cancer, colon cancer, endometrial cancer, gastric cancer, esophageal cancer, iliary cancer,
urothelial cancer, head and neck squamous carcinoma, melanoma, non-small cell lung cancer,
ovarian cancer, or pancreatic cancer. In some embodiments, the disease or disorder is breast cancer,
eastric cancer, colorectal cancer, colon cancer, esophageal cancer, bihiary cancer, endometrial
cancer, urothelial cancer or non-small celi lung cancer.

14721 Insome embodiments the breast cancer 1s HERZ amplified/overexpressed breast cancer or
HER?2 low breast cancer.

14731 Insome embodiments, the endometrial cancer 15 serous endometrial cancer.

[474] The conjugate of the present disclosure may also be useful 1o the treatment of one or more
diseases afflicting mamumoals which are characterized by cellular proliferation m the area of
disorders associated with neo-vasculanization and/or vascular permeability, fibrotic disorders, and
metabolic disorders. The scope of the diseases would be readily recognized by a skilled artisan m
the field. In some embodimoents, these diseases are as described i PCT Application No.
PCT/AUR2020/044538, the contents of which 18 hereby incorporated by reference  its entirety.
[475] Insome embodiments, the disease or disorder 13 a neurodegenerative diseases. Exemplary
neurcdegenerative diseases mcludes, but are not limited to, multiple sclerosis, Huntington's
disease, Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis (ALS). The scope
of the diseases would be readily recognized by a skilled artisan 1n the field. In some embodiments,
these diseases are as described m U.S. Provisional Application Nos. 62/882,081, 62/944,643, and
62/982,935, the contents of which are hereby mmcorporated by reference in thewr entivety.

(4761 Insome embodiments, the disease or disorder is an infectious disease, which s any disease
mnstigated by or coincident with an infection from a pathogen, derived from bacteria, derived from
the DNA virus families, or RNA virus families. The scope of the diseases would be readily

recognized by a skilled artisan in the field. In some embodiments, these diseases are as described
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in PCT Apphication No. PCT/US2020/044538, the contents of which is hereby incorporated by
reference in Hs entirety.

(4771 The conjugates of the present disclosure may be emploved alone or m combination with
other therapeutic agents. As modulators of the immune response, the conjugates of the present
disclosure may also be used i monotherapy or m combination with another therapeutic agent in
the treatment of diseases and conditions wherein modulation of STING 15 beneficial. Combination
therapies according to the present disclosure thus comprise the admimstration of a conjugate of
the present disclosure or a pharmaceutically acceptable salt thereof, and at least one other
therapeutically active agent. In some embodiments, combination therapies according to the present
disclosure comprise the administration of at least one conjugate of the present disclosure or a
pharmaceutically acceptable salt thereof, and at least one other therapeutic agent. The conjugate(s)
of the present disclosure and pharmaceutically acceptable salts thereof, and the other therapeutic
agent(s) may be administered together in a single pharmaceutical composition or separately and,
when administered separately this may occur simultaneously or sequentially 10 any order. The
aroounts of the conjugate(s) of the present disclosure and pharmaceutically acceptable salis
thereof, and the other therapeutic ageni(s) and the relative timings of admnistration will be
selected in order to achieve the desired combined therapeutic effect. Thus, i a further aspect, there
is provided a combination comprising a conjugate of the present disclosure or a pharmaceutically
acceptable salt thereot, together with one or more other therapeutic agents.

(4781 The conjugate of the present disclosure and pharmaceutically acceptable salts thereof may
be used n combmation with one or more other therapeutic agents which may be useful n the
prevention or treatment of allergic disease, inflammatory disease, or autoimmune disease, for
example, antigen wmmunotherapy, anti-histamines, sterods, NSAIDs,  bronchodiators,
methotrexate, leukotriene modulators, monoclonal antibody therapy, receptor therapies, or antigen
non-specific immunotherapies.

(4791 The conjugate of the present disclosure and pharmaceutically acceptable salts thereof may
be used mn combination with radiotherapy and/or surgery and/or at least one other therapeutic agent
which may be useful in the treatment of cancer and pre-cancerous syndromes. Any anti-neoplastic
agent, anti-mucrotubule, anti-mitotic agent, hormone, hormonal analogues signal transduction
pathway inhibitor, protein tyrosine kinase, or anti-angiogenic therapeutic agent, may be utilized in

the combination. The scope of the other therapeutic agents would be readily recognized by a skilled
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artisan in the field In some embodiments, the other therapeutic agent is as described in PCT
Application No. PCT/US2020/044538, the contents of which is hereby incorporated by reference
in its entirety.

14807 Agents used in immunotherapeutic regimens, therapeutic agents used in proapoptotic
regimens, or cell cycle signaling inhibitors may also be useful in combination with the conjugate
of the present disclosure.

(48171 Insome embodiments, the combination of the present disclosure comprises a conjugate of
the present disclosure or a salt, particularly a pharmaceutically acceptable salt thereof, and at least
one anti-neoplastic agent, anti-microtubule, anti-mutotic agent, hormone, hormonal analogues
signal transduction pathway inhibitor, protein tyrosine kinase, or anti-angiogenic therapeutic
agent, or a combimation thereof.

[482] Additional examples of other therapeutic agents {(e.g., anti-neoplastic agent} for use in
combmation or co-administered with a conjugate of the present disclosure or a pharmaceutically
acceptable salt thereof are immuno-modulators.

[483] Insome embodiments, the combination of the present disclosure comprises a conjugate of
the present disclosure or a salt, particularly a pharmaceutically acceptable salt thereof, and at least
one immuno-modulator or at least one immunostimulatory agent.

[484] As used herein "mmmuno-modulators” refer to any substance including monoclonal
antibodies that affects the momune system. Tmmuno~modulators can be used as anti- neoplastic
agents for the treatment of cancer. For example, immune-modulators mclude, but are not imited
to, anti-CTLA-4 antibodies and anti-PD-1 antibodies. Other immuno-moduolators include, but are
not bimited to, FCOS antibodies, X-40 antibodies, PD-L] antibodies, LAG3 antibodies, TIM-3
antibodies, 41BB antibodies and GITR antibodies.

[485] Additional examples of other therapeutic agents {anti-neoplastic agent) for use in
combination or co-admistered with a conjugate of the present disclosure are anti-PD-L1I agents
{(i.e. anti-PD-L1 antibodies) or PDB-1 antagonists,

[486] Thus, i some embodiments, methods of treating a human in need thereof are provided
comprising adninistering a conjugate of the present disclosure or a salt thereof and at least one
mmmuno-modulator. In some embodiments, the immuno-modulator 1s selected from an ICOS

agonist antibody, an 0X-40 antibody, and a PD-1 antibody. In some embodiments, the human has
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cancer. Also provided herem 1s the use of a conjugate of the present disclosure or a salt thereof in
combination with at least one immung-modulator for the treatment of a human in need thereof.
(4871 As used herein "mmmumostimulatory agent" refers to any agent that can stimulate the
mmmune system. As used herem immunostimulatory agents include, but are not limuted to, vaccine
adjuvants, such as Toll-like receptor agonists, T-cell checkpoint blockers, such as mAbs to PD-1
and CTL4 and T-cell checkpoint agonist, such as agonist mAbs to 0X-40 and ICOS. As used
herein "tmmunostimulatory agent” refers to any agent that can stimulate the immune system. As
used herein immunostimulatory agents include, but are not limuted to, vaccine adjuvants.

[488] The term "Toll-like receptor” {or "TLR"} as used herein refers to a member of the Toll-like
receptor fanuly of proteins or a fragment thereof that senses a microbial product and/or inttiates
an adaptive tnumune response. In some embodiments, a TLR activates a dendritic cell (BC). Toll-
itke receptors (TLRs) are a family of pattern recognition receptors that were mitially identified as
sensors of the innate immune system that recognize microbial pathogens. TLRSs recognize distinet
structures in microbes, often referred to as "PAMPs" (pathogen associated molecular patterns).
Ligand binding to TLRs invokes a cascade of intra-cellular signaling pathways that mduce the
production of factors involved 1 inflanmymation and immuruty

[489] In some embodiments, the immunostimulatory agent for use 1o combination with the
conjugate of the present disclosure ts a TLR4 agonist.

[490] Thus, in some embodiments, methods of treating a human in need thereof are provided
comprising admnistenng a conjugate of the present disclosure or a salt thereof and at least one
mumunostimulatory agent. In some embodiments, the immunostimulatory agent 1s a TLR4 agonist.
In some embodiments, the immunostimulatory agent 1s an AGP. In some embodiments, the human
has cancer. Also provided herein 1s the use a conjugate of the present disclosure or a salt thereof
i combination with at least one immuonostimulatory agent for the treatment of a human 1o need
thereof.

(49171 In addition to the immunostimulatory agents described above, the compositions of the
present disclosure may further comprise other therapeutic agents which, because of their adpuvant
nature, can act to stimuiate the immune system to respond to the cancer antigens present on the
mactivated tumor cell{s). Such adjuvants include, but are not limited to, hpds, liposomes,
mactivated bacteria  which induce mnate immuonity {eg, inactivated or attenuated

Listeriamonocytogenes), compositions which mediate imnate immune activation via, (NOD}-like
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receptors (NLRs), Retinoic acid inducible gene-based {(RIG)-I-like receptors {(RLRs), and/or (-
type lectin receptors (CLKRs).

(4921 Because of their adjuvant qualities, TLR agonists may be used in combimations with other
vaccines, adiuvanis and/or immune modulators, and may be combined n various combinations. In
some embodiments, the conjugate of the present disclosure bind to STING and mnduce STING-
dependent TBKI activation and an inactivated tumor cell which expresses and secretes one or more
cytokmes which stimulate DC induction, recruitment and/or maturation, as described herein can
be administered together with one or more TLR agonists for therapeutic purposes.

[4931 Further active ingredients {antineoplastic agents) for use in combination or co-administered
with the conjugate of the present disclosure are IDO intubitors.

[494] In some embodimenis, the conjugate of the disclosure may be employed in combination
with at least one other therapeutic agent useful in the prevention or treatment of infectious diseases
bacterial infections, viral infections, Kaposi's sarcoma-associated herpesvirus infections, THB
mfections, Chlamydia, Plasmodium infection, staphylococcus infections, amyotrophic lateral
sclerosis {ALS}), multiple sclerosis, systemic lupus erythematosus and related lupus disorders,
psoriasis, or Sjogren's syndrome,

[495] The comugates of the disclosure may be adminstered by any suitable route of
admirustration, wcluding both systemic administration and topical adnurustration. Systemic
admunistration includes oral admmistration, paresteral administration, transdermal adnurnistration,
rectal administration, and admmistration by inhalation. Parenteral administration refers o routes
of admunstration other than enteral, transdermal, or by wnhalation, and 1s typically by mjection or
wfusion. Parenteral adminssiration includes intravencus, intramuscular, and subcutaneous
mjection or nfusion. Inhalation refers to adminstration mto the patient's lungs whether inhaled
through the mouth or through the nasal passages. Topical admmistration includes application to
the skin,

(4961 In addition to the above descrnibed routes of admunstration suitable for treatment of
oncology, the pharmaceutical compositions may be adapted for administration by intratumoral or
peritumoral mjection. The intratumorally or pentumoral mjection of a conjugate of the present
disclosure directly mto or adjacent to a single sohid tumor 1s expected to elicit an immune responsg
that can attack and destrov cancer cells throughout the body, substantially reducing and i some

cases permanently eliminating the tumor from the diseased subject. The activation of the immune
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system in this manner to kill tumors at a remote site 15 commonly known as the abscopal effect
and has been demonstrated in anmmals with multiple therapeutic modalities,. A further advantage
of local or intratumoral or peritumoral administration is the ability to achieve equivalent efficacy
at much lower doses, thus nunimizing or eliminating adverse events that may be observed at much
higher systemic doses

(4971 The conjugates of the disclosure may be admunistered once or according to a dosing
regimen wherein a number of doses are admimstered at varying intervals of time for a given period
of ime. For example, doses may be admmistered one, two, three, or four times per day. Doses may
be administered until the desired therapeutic effect s achieved or indefinitely to maintain the
desired therapeutic effect. Suitable dosing regimens for a conjugate of the disclosure depend on
the pharmacokinetic properties of that conjugate, such as absorption, distribution, and half-life,
which can be determined by the skilled artisan. In addition, suitable dosing regimens, including
the duration such regimens are admunistered, for a conjugate of the disclosure depend on the
disease or disorder being treated, the severity of the disease or disorder being treated, the age and
physical condition of the patient being treated, the medical history of the patient to be treated, the
nature of concurrent therapy, the desived therapeutic effect, and like factors within the knowledge
and expertise of the skilled artisan. It will be further understood by such skilled artisans that
suitable dosing regimens may require adjustroent given an individual patient's response o the
dosing regimen or over time as individual patient veeds change. Total daily dosages range from 1
mg to 2000 mg, preferably, total daily dosages range from 1 mg to 250 mg,

[498] For use n therapy, the conjugates of the disclosure will be normally, but not necessanly,
formulated nto a pharmaceutical composition prior to admimstration to a patient. Accordingly,
the disclosure also is directed to pharmaceutical compositions comprising a conjugate of the
disclosure and at least one pharmaceutically acceptable excipient.

[499] The pharmaceutical compositions of the disclosure may be prepared and packaged in bulk
form or in enit dosage form. For oral application, for example, one or more tablets or capsules may
be administered. A dose of the pharmaceutical composition contains at least a therapeutically
effective amount of a conjugate of the present disclosure (i.e., a conjugate of the present disclosure
or a salt, particularly a pharmaceutically acceptable salt, thereof). When prepared in unit dosage
form, the pharmaceutical compositions may contain from 1 mg o 1000 mg of a conjugaie of the

present disclosure.
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[S00] As provided herein, unit dosage forms {pharmaceutical compositions) comprising from 1
mg to 1000 mg of a conjugate of the disclosure may be administered one, two, three, or four times
per day, preferably one, two, or three times per day, and more preferably, one or two times per
day, to effect treatment of a STING-mediated disease or disorder.

[501] The pharmaceutical compositions of the disclosure typically contain one conjugate of the
disclosure. However, in certain embodiments, the pharmaceutical compositions of the disclosure
contain more than one conjugate of the disclosure. In addition, the pharmaceutical compositions
of the disclosure may optionally further comprise one or more additional therapeutic agents, (e.g.,
pharmaceutically active conjugates).

[502] As used herein, "pharmaceutically acceptable excipient” refers to a pharmaceutically
acceptable material, composition or vehicle involved i giving form or consistency to the
pharmaceutical composition. Each excipient must be compatible with the other ingredients of the
pharmaceutical compostiion when commingled such that interactions which would substantially
reduce the efficacy of the conjugate of the disclosure when administered to a patient and
mnteractions which would result 1 pharmaceutical compositions that are not pharmaceutically
acceptable are avotded. In addition, each excipient must of course be of sufficiently high purity to
render it pharmaceutically acceptable.

[S03] The conjugates of the disclosure and the pharmaceutically acceptable excipient or
excipients will tvpically be formulated mto a dosage form adapted for admumistration to the patient
by the desired route of admurustration. Conventional dosage forms mnclude those adapted for (1)
oral admimstration such as tablets, capsules, caplets, pills, troches, powders, syrups, elixirs,
suspenstons, solutions, emulsions, sachets, and cachets; (2) parenteral administration such as
sterile solutions, suspensions, and powders for reconstitution; (3} transdermal administration such
as transdermal patches; (4} rectal admumstration such as suppositories; {5) mhalation such as
aerosols and solutions; and {6} topical admunistration such as creams, ointments, lotions, solutions,
pastes, sprays, foams, and gels.

[504] Sutable pharmacestically acceptable excipients will vary depending upon the particuiar
dosage form chosen. In addition, suttable pharmaceutically acceptable excipients may be chosen
for a particular function that they may serve in the composition. For example, certain
pharmaceutically acceptable excipients may be chosen for their ability to factlitate the production

of uniform dosage forms. Certain pharmaceutically acceptable excipients may be chosen for their
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ability to facilitate the production of stable dosage forms. Certain pharmaceutically acceptable
excipients may be chosen for their atnlity to facilitate the carrying or transporting the conjugate or
conjugates of the disclosure once administered to the patient from one organ, or portion of the
body, to another organ, or portion of the body. Certain pharmaceutically acceptable excipients may
be chosen for their ability to enhance patient comphance.

[5051 Suitable pharmaceutically acceptable excipients include the following tyvpes of excipients:

granulating agents, coating agents,

2 &

diluents, fillers, binders, disintegrants, lubricants, ghidants
wetting agents, solvents, co-solvents, suspending agents, emulsifiers, sweeteners, flavoring agents,
flavor masking agents, coloring agents, anti-caking agents, humectants, chelating agents,
plasticizers, viscosity increasing agents, antioxidants, preservatives, stabilizers, surfactants, and
buffering agents. The skilled artisan will appreciate that certain pharmaceutically acceptable
excipients may serve more than one function and may serve alternative functions depending on
how much of the excipient is present in the formulation and what other ingredients are present in
the formulation.

[506] Skilied artisans possess the knowledge and skill in the art to enable them to select suitable
pharmaceutically acceptable excipients n appropriate amounts for use n the disclosure. In
addition, there are a number of resources that are avatlable to the skilled artisan which describe
pharmaceutically acceptable excipients and may be useful in selecting suntable pharmaceutically
acceptable excipients. Examples include Remington's Pharmaceutical Sciences (Mack Publishing
Company), The Handbook of Pharmaceuntical Additives (Gower Poblishing Linuted), and The
Handbook of Pharmaceutical Excipients {the American Pharmaceutical Association and the
Pharmaceutical Press).

5071 In one aspect, the disclosure 13 directed to a solid oral dosage form such as a tablet or
capsule comprising an effective amount of a conjugate of the disclosure and a dituent or filler. The
oral solid dosage form may further comprise a disintegrant or a lubricant.

[SO8] It will be understood that the conjugates of the present disclosure may also be formulated
with vaccines as adjuvanis to modulate their activity. Such compositions may contain antibody
{anttbodigs) or antibody fragment(s} or an antigenic component, optionally together with one or

more other components with adjuvant activity.
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[509] Certain compounds and/or conjugates of the disclosure may be potent immunomodulators
and accordingly, care should be exercised in their handhing. The disclosure having been described,
the following examples are offered by way of tilustration and not himitation.

[510] Insome embodiments, the conjugate s Formula BB
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wherein the conjugate comprises the XMT-~1519 antibody comprises a variable heavy

chain complementarity deternuning region 1 {CDRHI) comprising the amino acid sequence
FTFSSYSMN (SEQ ID NO: 20); a vanable heavy chain complementarity determuning region 2
{CDRH2) comprising the ammno acid sequence YISSSSSTIVYADSVEG (SEQID NO: 21y a
variable heavy chain complementarity determuning region 3 {CDRH3) comprising the amine
acid sequence GGHGYFDL (SEQ ID NO: 22); and a vanable hight chaim complementarity
determuning region 1 (CDRL1) comprising the amino acid sequence RASQSVSSSYLA (SEQ 1D
NG 273, a variable light chain complementarity determining region 2 (CDRL2} comprising the
amino acid sequence GASSRAT (SEQ ID NO: 28); and a varable light chain complementarity
determining region 3 {{UDRL3) comprising the amino acid sequence QU YHHSPLT (SEQ ID
NG: 29}, and dis 15 about 8.

[S11] Insome embodiments, the conjugate 1s Formula CC
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wherein the conjugate comprises the XMT-13535 antibody comprising: a CDRH1

comprising the aming acid sequence GYTFTGYNIH (SEQ 1D NG: 3); a CDRHZ comprising the
amino acid sequence AIYPGNGDTRYRQKIFRG (SEQ ID NGO 6); a CDRH3 comprising the
amino acid sequence GETARATFAY (REQ ID NO: 73, a CDRLI comprising the amino acid
sequence SASQDIGNFLN (SEQ 1D NO: 8); a CDRLZ2 comprising the amino acid sequence
YTSSLYS (SEQ 1D NO: 9}, a CBRL3 comprising the amino acid sequence QUYSKLPLT

{SEQ ID NO: 10) and dis 1s about &.

[512] In some embodiments, a conjugate of Formula BB or Formuia CC 1s useful for treating a
disease or disorder in a subject in need thereof, comprising administering to the subject a
therapeutically effective amount of the conjugate of Formula BB or Formula CC. In some
embodiments, the disease or disorder is cancer.

(5131 Insome embodiments, for the conjugate of Formula BB, the cancer 1s breast cancer, gastric
cancer, colorectal cancer, esophageal cancer, biliary cancer, endometrial cancer, urothelial cancer
or non-small cell lung cancer. In some embodimenis the breast cancer s HER2
amplified/overexpressed breast cancer or HER2 low breast cancer. In some embodiments, the
endometrial cancer 1s serous endometrial cancer.

[514] In some embodiments, for the conjugate of Formula CC, is useful for treating a NaPi2b-
expressing tumor i a subject in need thereof. Insome ernbodiments, the NaPi2b-expressing tumor

is ovarian cancer, non-small cell lung cancer (NSCLC), papillary thyrowd cancer, endometnial
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cancer, cholangiocarcinoma, papillary renal cell cancer, clear cell renal cancer, breast cancer,
kidney cancer, cervical cancer or salivary duct cancer.

[515] Insome embodiments, the subject has epithelial ovarian cancer, fallopian tube cancer,
primary peritoneal cancer, platinum resistant ovarian cancer, non-sguamous NSCLC cancer,
progressive, radioactive iodine-refractory, loco-regional recurrent or metastatic disease papllary
thyroid cancer or epithelial endometrial cancer.

[516] In some embodiments, the conjugate of Formula BB 15 useful for treating a disease or
disorder n a subject in need thereof, comprising administering to the subject a therapeutically
effective amount of the conjugate of Formula BB in combination with one or more therapeutic
agents. In some embodiments, the therapeutic agent is an immuno-modulator agent or an
immunostimulatory agent. In some embodiments, the immune-modulator agent 15 an anti-CTLA-
4 antihody, an anti-PD-1 antibody, an ICOS antibody, an OX-40 antibody, a PD-LI antibody, a
LAG3 antibody, a TIM-3 antibody, a 41 BB antibody or a GITR antibody.

[517] In some embodiments the conjugate of Formula BB s useful for treating a disease or
disorder in a subject in need thereof, corprising administering to the subject a therapeutically
effective amount of the conjugate of Formula BB n combination with one or more HER2
antibodies that bind to a different epitope of HER2 than the HER2 antibody XMT-1519. Insome
embodiments the HER2 antibody that binds to a different of HERZ2 than the HERZ2 antibody XMT-

1519 18 trastuzumab, pertuzumab, Fab37, or chA2L

EXAMPLES

[S18] The following examples tllustrate the disclosure. These examples are not intended to hmit
the scope of the present disclosure, but rather to provide gindance to the skilled artisan to prepare
and use the Compounds, compositions, and methods of the present disclosure. While particular
embodiments of the present disclosure are described, the skilled artisan will appreciate that various
changes and modifications can be made without departing from the spint and scope of the
disclosure.

(5191 It will be understood that certain Compounds of the disclosure may be potent
immunomodulators and accordingly, care should be exercised in their handhing.

[520] The reactions described herein are applicable for producing Compounds of the disclosure

having a variety of different substituent groups {e.g., R', R®, etc), as defined herein. The skilied
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artisan will appreciate that if a particular substituent is not compatible with the synthetic methods
described herein, the substituent may be protected with a suitable protecting group that is stable to
the reaction conditions. Suitable protecting groups and the methods for protecting and de-
proteciing different substituents using such suitable protecting groups are well known {o those
skilled in the art; examples of which may be found in T. W. Greene Protective Groups in Organic
Svathesis' {4th edition, J. Wilev and Sons, 2006}, Unless otherwise noted, all starting materials

were obtained from commercial suppliers and used without further punification.

Abbreviations

[521] The following abbreviations are used in the reaction schemes and synthetic examples,
which follow. This list s not meant to be an all-inclusive list of abbreviations used in the
application as additional standard abbreviations, which are readily understood by those skilled in
the art of organic synthesis, can also be used in the synthetic schemes and examples.

ACN Acetonitrile

CDI i, 1"-Carbonyldimudazole

DCC NN -Dicyclohexylecarbodiimide

DCM Dichloromethane

DIPEA N N-Disopropylethylanine

DMA Dimethylacetamide

DMF Dimethylformamide

DMPA Dimethylolpropionic acid

EST Electrospray 1onization

HATU 2-(1H-7-Azabenzotriazol-1-yi3-1,1,3, 3-tetramethyiuronoium hexafluorphosphate
HIC Hydrophobie interaction chromatography

HOBt Hydroxybenzotriazole

HPLC High pressure liquid chromatography

MeOH Methanol

SEC Size exclusion chromatography

TFA Trifluoroacetic acid

THF Tetrahydrofuran

PyBOP {Benzotriazole-1-yloxy)iripyrrohidinophosphonium hexafluorophosphate
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General Information

(5221 All reagents were purchased from relevant providers unless otherwise stated.

[523] The diABZI STING agonist was prepared as described in Ramanjuiu et al {(Nature,
S64(7736):439-443 (2018)).

[524] XMT-1535 (anti-NaPi2b antibody} 1s disclosed in co-pending application US 15/457,574,
filed March 13, 2017, the entire contents of which are incorporated herein by reference. XMT-
1519 {(anti-Her2 antibody) is disclosed o US 9555112, issued January 31, 2017 and US
9,738,720, issued August 22, 2017, the entire contents of which are incorporated herein by
reference.

[525] XMT-1535 AF-HPA ADC, DAR 59 and Rituximab AF-HPA ADC, DAR 5.5, were
prepared as described in co-pending application US 62/958,916, filed January 9, 2020, and US
63/040,733, filed June 18, 2020, the entire contents of which are incorporated herein by reference
[526] HPLC purification was performed on a Phenomenex Gemini 5 pm C18 110 A, 250 x 10
mm, semi-preparative column,

[S27] When applicable, the drug content of the comjugates was determined
spectrophotometrically, otherwise RP-HPLC or LO/MS as performed for quantitative
deterratnation of the drug content.

[528] The protemm content of the astibody-drug conjugates  was  determined
spectrophotometrically or by ELISA.

[529] Antibody-drug conjugates, drug carrying Scaffolds, or anttbody Scaffolds were purified
{(i.e, removal of residual unreacted drug, unconjugated antibody, enzymes or starting materials)
by extensive dwafiltration, CHT chromatography or HIC, as required. If necessary, additional
purification by SEC or HIC were conducted to remove aggregated antibody-drug conjugates. In
general, the antibody-drug conpugates, as purnfied, contamned <5% (w/w} {eg., <2% {(w/w}}
aggregated antibody-drug conjugates as determuned by SEC,; <0.5% (w/w) {e.g., <0.1% {w/w})
free {unconjugated} drug as determined by RP-HPLC and/or LC-MS/MS; <1% (w/w) of free drug
conjugate as determined by SEC and/or RP-HPLC, and <10% (w/w} {e.g, <1% {w/w})
unconjugated antibody or antibody fragments as determined by HIC-HPLC and/or RP-HPLC.

Reduced or partially reduced antibodies were prepared using procedures described in the literature,
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see, for example, Francisco et al, Blood 102 (4) 1458-1465 (2003). The total drug {conjugated
and unconjugated) concentration was determined by UV-Vis spectrophotometry or RP-HPLC.
[530] To determine the concentration of the free drug in a bislogical sample, an acidified sample
was treated with acefonitrile. The free drug was extracted, and the acetonitrile supernatant was
analyzed. To determine the concentration of conjugated STING agonist in a non-chnical sample,
the sample was subjected to immunocapture using anti-human Fc antibody magnetic beads
followed by exhaustive basic hydrolysis. The acetonitrile supernatant containing the released drug
was analyzed by LC-MS/MS. The total antibody in non-clinical samples was measured using an
MSD ECL immunoassay.

[531] Analysis of free drug was conducted by RP-HPLC using a C-4 column and an acetonitrile
gradient. The MRM peak areas on the tandem mass spectrometry were integrated and compared
to auristatin F (AF} and auristatin F hydroxypropyl amide (AF-HPA) standards. The method is
quantitative for AF-HPA and AF in plasma and tissue homogenates and linear over the
concentration ranges of 0.1 to 150 ng/mL. The total drug released after hydrolysis with NaOH was
measured under the same condition with the dynarmic range from 1 ng/rol. to S000 ng/ml. The
total antibody standards range from 0.009 ug/ml to 20 ug/ml.

[532] The drug to antibody ratio (DAR) was determimed by measuring the absorption of the
conjugates. The DAR value was calculated using the appropriate roolar extinction coefficients of
the antibody and the STING agonist payload.

(5331 Tumors were measured twice weekly using digital calipers and tumor volumes were
calculated using the formula: tumor volume (mm’) = (width® x lengthy/2. Body weights were
recorded daily for the first week and twice weekly thereafter. Anumals remammed on study until

ks
3o~

individual tumor volume reached > 1000w’ > 1500mm’ or as indicated. Percent change in body
weight was calculated using the formuola: body weight change (%) = ((weight 4 % X eight
sty day Ty et oht S50 949 1y #100. Tumor volames are reported as mean = standard error of the mean
(SEM). Tumor growth mhubition (96TGI) was defined as the percent difference in mean tumor
volumes {MTVs) between treated and control groups. Tumor size was measured throughout each
efficacy study to determine tumor growth inhibition (TGI) Percent tumor regression was
calculated using the formula: % regression = {1-{mean tumor volume ™)/ (mean tumor volume
d¥ 114 %100, A partial response (PR) is defined as a tumor volume of 50% or less for day 1 volume

for three consecutive measurements and equal to or greater than 13.5 mm” for at least one of these
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three measurements. A complete response {CR) 1s defined as a tumor volume less than 13.5 mm

for three consecutive measurements. A tumor-free survivor (TFS) is

the end of study.

Example 1: Synthesis of XMT-1519 Conjugate 8
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[534] Part A: To a muxture of Compound 1 {prepared as described in WO2017175147A1,05 ¢,
0.64 mmol}, Boc-L-Alanine {(0.242 g, 1.28 mmol}, BMAP (7.8 mg, 0.064 mmol} and DCC (0.264
g, 1.28 mmol} was added DMF (2 mL). The suspension was stirred overnight at room temperature,
then the solution was concentrated, and the residue was purified on silica gel (0-40% MeOH mn
DM} to give Compound 2 as a light-yellow solid (0.52 g, 85% yield). ESI-MS mz Caled for
CasHseNuzOno [MHH]™ 952 4, found 952 4.

[535] Part B: To a suspension of Compound 2 {0.52 g, 0.55 mmol} i dioxane (10 mL} was
added 4 N HC1 {2 mL, 8.19 mmol}. The reaction mixture was stirred at room temperature for 2 h,
then the suspension was concentrated and used without further purification 1n the next step.
Compound 3 was obtained as a white solid. ESI-MS m/z Caled for CaiHsoNysOs [M+HT 852 4;
found 8523,

[536] Part C: To a solution of Compound 3 (0.586 g, 0.661 mmol} in DMF (5 mL)} was added
2,2-dimethyl-4-0x0-3 8,1 1 -irioxa-5-azatetradecan-14-o1c acid (0.202 g, 0.727 mumol}, followed by
DIPEA (0.230 mL, 1.322 mmol}. The reaction mixture was stirred at room temperature for 5 min,
then HATU (0376 g, 0.992 mumol) and HOBt (0.133 g, 0.992 mmol} were added. The reaction
mixture was stured at room temperature for 2 b, An additional aliguot of DIPEA (0,460 mL, 2.6
mmol) was added. After ancther 1 hour, the reaction nuxture was concentrated to an otl. The
residue was purified over stlica gel {(0-40% MeOH 10 DCM) to afford Compound 4 (0.9 g, >95%
vield) as a white solid. ESI-MS sz Caled for CssHnNuOR[MAH]™ 1111.5; found 11115

[S37]1 Part B To a suspension of Compound 4 (0.9 g, 0.8310 mmol) in dioxane (10 mL} was
added 4 N HC1(3.04 mL, 12.15 mmol). The reaction mixture was stirred at room temperature for
1.5 h. The suspension was concentrated to afford Compound § as a colorless solid (0.56 g, 66.0%
vield), ESI-MS Caled for CasHeaNuOun [M+H]™ 10115, found 1011 .4,

[S38] Part E: To a solution of Scaffold 6 (100 mg, 0.072 mmol, prepared as descnibed m
PCT/US2018/06719 and Compound 3¢(72.7 mg, 0.072 mmol} in DMF {2 mL} were added PyBOP
(37.5 mg, 0.072 mmol) and DIPEA (0.075 mL, 0.431 mmol). The reaction mixture was stirred at
room temperature 2 h, then the solution was concentrated, and the residue was purified by
preparative HPLO {0-80% ACN n water} to afford Compound 7 {109 mg, 64% yield). ESI-MS
m/z Caled for CrosHiseN2aQOa [M+2ZHP: 1192.5; found 11925,

[539] Part ¥: To a solution of XMT-1519 (106 mg, 0.069 umol) in 50 mM HEPES, 1 mM EDTA,

pH 7 buffer was added TCEP (0.059 mg, 0.207 umol) and the mixture was shaken at 37 °C for 90
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nunetes. To the reduced antibody was added Compound 7 (0.987 mg, 0.414 umol in 200 pL
DMA). The resulting mixture was shaken at 37 °C for 60 minutes. The reaction was quenched
with cysterne (15 equivalents, 0.125 mg, 1.035 pumol in 125 uL of 50 mM HEPES, 1mM EDTA,
pH 7} and rotated at room temperature for 1 h The resulting Conjugate 8 was purified by
ultrafiltration or CHT chromatography. The details of the antibody-druog conjugates 8-1 and 8-2
are given below. Conjugates 8-1 and 8-2 were prepared as described except that a higher ratio of
TCEP mAb was used in the synthesis of 8-2 compared to &-1 (4.1 vs 3:1) as well as a higher ratio

of Compound 7 to mAb (8:1 vs 6:1}.

Conjugate DAR
§-1 6.1
8-2 6.8

Example 1a: Synthesis of Trastuzumab Conjugate 8a
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[540]

Trastuzumab was used instead of XMT-1519. The details of the antibody-drug conjugates 8a-1,

8a-2, and 8a-3 are given below.

Conjugate BAR

8a-1 6.0

3a-2 7.

8a-3 8.4
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Example 1h: Synthesis of XMT-1535 Conjugate 8b, DAR 5.7
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(5411 Conjugate 8b was prepared and characterized as described m Example 1 except that XMT-

1335 was used instead of XMT-1519. The details of the antibody-drug conjugates 8b-1, 8b-2 and

8b-3 are given below.

Conjugate BAR
8b-1 57
8b-2 6.6
8b-3 6,4

Example Lc: Synthesis of Palivizumab Conjugate 8¢
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(5421 Conjugates 8¢ was prepared and characterized as described in Example 1 except that
Palivizumab was used instead of XMT-1519. The details of the antibody-drug conjugates 8c-1 and

8¢-2 are given below,

Conjugate DAR
gc-1 7.5
8c-2 58

Example 1d: Synthesis of Palivieumab migG2a Conjugate Bd
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5431 Conjugates 8d was prepared and characterized as described m Example 1 except that
Palivizumab milg(G2a was used instead of XMT-1519. The details of the antibody-drug conjugates

&d-1, 8d-2 and 8d-3 are given below.

Conjugate DAR

3d-1 6.8

8d-2 6.5

&d-3 6.0
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Example 1e: Synthesis of XMT-1535 higGi-migG2a Conjugate 8¢, DAR 7.0
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[544] Conjpugate 8e was prepared and characterized as described in Example T except that XMT-
1535 mig(:2a was used instead of XMT-1519. The purified Conjugate 8¢ had a STING agonisi to

XMT-1535 higGl-mig(32a ratio of 7.0,

Example 1f: Synthesis of XMT-1535 AAG Conjugate 8f, BAR 7.4
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(5451 Conjpugate 8f was prepared and characterized as described in Example 1 except that XMT-

1535 AAG was used instead of XMT-1519. The purified Conjugate 8f had a STING agonist to
XMT-1535 AAG ratio of 7.4
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Example 1g: Synthesis of Target B migl:2a Conjugate 8g, DAR 7.4
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[546] Conjugate 8¢ was prepared and characterized as described in Example T except that Target
D mig(G2a was used instead of XMT-1519. The purified Conjugate 8g had a STING agonist to

Target D _mlg(G2a ratio of 7.4

Example h: Synthesis of Target C higGla Conjugate 8h, DAR 6.9
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(5471 Conjugate 8h was prepared and characterized as described in Example 1 except that Target

' higGla was used instead of XMT-1519. The purified Conjugate 8g had a STING agomst to

Target C higGla ratic of 6.9,

Example 1i: Synthesis of Target £ miglG2a Conjugate Bi, DAR 16.0

N\

¢
I
! g K j)L B 1 (E H N
Target E mig(}g&—l—s\\)\N,\(N\; S \
! 8N > © N o o on A
C ; d : U3 o
\ 4 '\‘»\/\O/\/O\x\l‘/Nj/\,)\,\.»*\g/\/\/‘-‘ﬁ \\‘
AN & A TR 3
K T on \
" 5_ "o \
\r He | o }
N HG
]
o.-__g"\iz } . Pasy” {
NS
by § b ,
1\'/‘:‘/ Hs\r&n
. ‘\{’T’N\’/\/\N/§N ;
<, ¥
DURFae! /
NN TN
i
\l;< Mg, O . e
2

[548] Conjugate 8i was prepared and characterized as described in Example 1 except that Target
E mig(G2a was used instead of XMT-1519. The purified Conjugate 8g had a STING agonist to

Target E mig(GR2a ratio of 10.0,
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Example 1}: Synthesis of Trastuzumab AAG Conjugate 8, DAR 7.0
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[349] Conjugate 8 was prepared and characterized as described i Example 1 except that
Trastuzumab AAG was used instead of XMT-1519,
[550] The detais of Conjugates 8§ and 8j-1 are given below.
Conjugate DAR
8 7.0
8i-1 4.2

Example 1k: Synthesis of Trastuzumab mipG2a Conjugate 8k, DAR 8.1
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(5511 Conjugate 8k was prepared and characterized as described in Example 1 except that
Trastuzumab mig(G2a was used instead of XMT-1519. The purified Conjugate Bk had a STING

agonist to Trastuzumab mig(G2a ratio of 8.1.

Example 11: Synthesis of XMT-1535 Conjugate 81, BAR 4.7
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(5521 Conjugate 8 was prepared and characterized as described in Example 1 except that XMT-
1535 was used mstead of XMT-1519 and 2-(2-(2-(Z-aminoethoxy Jethoxy Jethoxy Jacetic acid was
meorporated into the compound structure mstead of (3-(2-(Z-aminoethoxyjethoxy jpropanoyl}-L-

alanine. The purified Conjugate 81 had a STING agonist to XMT-1535 ratio ot 4.7,
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rate mto  the
anminoethoxyethoxypropanoyl)-L-alanine. The purntied Conjugate 8m had a STING agonist to

Example 1m: Synthesis of Palivizumabh Conjugate 8m, DAR 4.5
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[5531 Conjugate 8m was prepared and characterized as described in Example 1 except that
Palivizumab was used instead of XMT-1519 and 2-(2-(2-(Z-anminoethoxy Jethoxy yethoxylacetic
compound  structure  nstead  of  G3-(2-(2-
o 15

actd  was  mcorporated

Palivizumab ratio of 4.5

213

248294826 vi



Attorney Docket No. MRSN-(33/061WO

Example 2: Synthesis of XMT-1519 Conjugate 16, BAR 53

10,
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[554] Part A: To a solution of Compound 9 (0,100 g, 0.429 mmol} i THF (5 mL} were added

HATU (0.196 g, 0.514 munol}, and HOBt (0.079 g, 0.514 mmol}, the reaction mixture stirred at O
°C for 10 mon, then 2-(benzyloxy)ethan-1-amine (0.0648 mg, 0.429 mmol) and DIPEA (0.112 ml,
0.643 mmol) were added. The reaction mixture was stured at room temperature overnight, the
solution was concentrated, and the residue was purified on silica gel {(0-10% MeOH 1 DCM) to
afford Compound 18 (0.2 g, 100% yield}. ESI-MS sz Caled for: CroHzoN2(sNg [(M+Na]™}): cale.
389.2; found 389.2.

[555] Part B: A solution of Compound 18 (150 mg, 0.409 mmeol} i EtOH (10 mL) was degassed
with Nz before Pd-C (43.6 mg, 0.409 mmol} was added. The mixture was then degassed with Ha.
The reaction mixture stirred at room temperature under Ho (1 atm} overnight. The solid was filtered
off through a pad of Celite, and the filtrate was concentrated to afford Compound 11 Crude
Compound 11 was used in the next step without further punification. ESI-MS m/z Caled for
C12H2aN20sNa [(M+Na]™): cale. 299.2; found 299.2.

[556] Part C: A 100 mL flask containing the residue of Compound 13 {128 mg, 0.463 mmol)
and N,N-dimethylpyridin-4-amine (1132 mg, 0.093 mmol} was flushed with argon, then
triethylamine (129 wl, 0.926 mmol}, acetonitrile (1.544 mL) and DMF (0.772 mL) were added.
The reaction mixture was cooled to 0 °C and stirred for S nun followed by the addition of 4-

214

248294826 vi



Attorney Docket No. MRSN-(33/061WO

nitropheny! carbonochloridate (140 mg, 0.695 mmol), and the resulting mixture was stirred at 20
°C for 2 h, then. concentrated to an oil. The residue was purified over silica gel (0-100% ethyl
acetate in hexane) to afford Compound 12 (50 mg, 24% vield) as a white solid. ESI-MS m/z Caled
for: CuaHioNsOr [{(M-Boct+H] ™y cale. 342.2; found 342.1.

[557] Part B: To a solution of Compound 12 (50 mg, ¢.113 mmol} and Compound 1 {(36.9 mg,
0.047 mmol} was added DMAP (1,153 mg, 9.44 umol) in DMF {500 pL). The reaction mixture
was heated at &0 °C for 3 h, then Compound 12 {50 mg, ¢.113 mmol) was added. The reaction
mixture was stired for another 3 h and then cooled to room teraperature. The mixture was
concentrated, and the residue was purified over stlica gel (0-30% MeOH in DCM) to afford
Compound 13 (20 mg, 39% vield} as a white sohid ESI-MS m/z Caled for: CsiHerNusQOn
[VHEDT: cale. 1083.4: found 1083 5.

[S58] Part E: To a solution of Compound 13 (20 mg, 0.047 mmol} in DCM (0.5 mL) was added
TFA (0.1 mL). The reaction mixture stirred at room temperature for 4 h then concentrated to afford
Compound 14 (10 mg, 55% yield) as a solid. ESE-MS mi/z Caled for CasHsoNiaOn [M+H] cale.
983 4; found 983.5.

[S59] Part F: To a solution of Scaffold 6 (14,15 mg, 10.17 umol) and Compound 14 (10 mg,
10.17 pmol} in DMF (1 mL) was added HATU (4 .64 mg, 0.012 mmol), HOAt (1.8381 mg, 0012
mmol) and DIPEA (0.018 i, 0.102 mmel). The reaction nuxture stirred at room temperature 2 h
then concentrated and the residue was purified on preparative RP HPLC (0-80% ACN n water} to
afford Scaffold 15 (20 mg, 83% vield) ESI-MS sz Caled for: CrosFlisaNaaQur [(MH2HIPY): cale.
11787, found 1178.59 0.

[S60] Part G A solution of XMT-1519 {10 mg, 0.069 umol) was conjugated with Scaffold §8
{{0.823 mg, 0.347 pmol n 200 pl. DMA} as described in Example 1. The punified Conjugate 16
had a STING agonist to XMT-1519 ratio 0f 5.3,
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Example 3: Synthesis of Trastuzumab Conjugate 20
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[S61] Part As A soletion of Boc-ala-ala-OH (67 mg, 256 umol), CDI (70 mg, 435 pmol} and

DMF (2 mL) was stirred at room temperature for 23 h. Then Compound 1a (prepared as described

in WO2017175147A1, 100 mg, 128 umol) and DIPEA (67 pl, 384 pmol} were added and the

reaction stirred at room temperature for 23 h. The reaction mixture was concentrated, and the

248294826 vi

210



Attorney Docket No. MRSN-(33/061WO

residue was chromatographed by silica gel (0-20% MeOH-DCM eluent). The product, Compound
17 was isolated as a yellow foam, (109 mg, 83% yield). ESI-MS m/zi Caled for CasHsalNisOuo
[MAHHT™ 1022.5; found 1022.4.

(5621 Part B: A mixture of Compound 17 (108 mg, 106 umoly and 2M H{l-dioxane (6 mbL)} was
stirred at room temperature for 2 h. The reaction mixture was concentrated, and the residue was
dried under high vacuum to afford Compound 18 is an off-white foam (103 mg, quant.}. ESI-MS
m/z Caled for CaHseNisOs [MA+H] 922 4; found 922 4.

[563] Part C: A muxture of Compound 18 (80 mg, 84 umol)}, Scaffold 6 (117 mg, 84 umol),
HOAt {(12mg, 84 umol), DiPEA (59 ul, 336 pmol} and DMF (3 mbl) was stirred at room
temperature for 3 mins, then HATU (42 mg, 109 umol) was added and the reaction mixture was
stirred at room temperature for 20 h. The reaction nuxture was then concentrated and
chromatographed by reverse phase {(10-100% ACN-water w/ 0.1% HCOOH eluent). Scaffold 19
was isolated as a white, fluffy solid, (35 mg, 18% vield). ESI-MS mz Caled for CooHysoNasOnss
IVE2HT" cale. 1148.0; found 1148 4,

[564] Part D: Trastuzumab (10 myg, 0.067 pmol) was conjugated with Scaffold 19 (1.237 mg,
0.539 umol in 200 ul. DMA) as described 10 Example 1 followed by purification using CHT type
I chromatography to give Conjugate 20, The details of the antibody-drug corngugates 20-1 and 20-

2 are given below,

Conjugate BAR
20-1 6.0
20-2 6.1
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Example 3a: Synthesis of Palivizumab Conjugate 20a, BAR 55
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[565] Conjugate 20a was prepared and charactenized as described i Example 1 except that
Palivizumab was used instead of XMT-1519. The purified Conjugate 28a had a STING agonist to

Palivizumab ratio of 5.5.
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Example 4: Synthesis of Trastuzumab Conjugate 25, BAR 6.6
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[566] Part A: To a mixture of Compound 21 {prepared as described n US 62/982,935, 38 mg,
0.047 mmol} and tert-butyl {8)-(2-hydroxypropylicarbamate {9 85 mg, 0.056 mmol) in DMF (2
mb) were added 3-({ethyhminoymethylene)amino}-N, N-dimethylpropan-1-amine hvdrochloride
{13.48 myg, 0.070 mmol), HOBt (10.77 mg, 0.070 mmol) DIPEA (0.016 mlL, 0.094 mmol) and
DMAP (573 mg, 0.047 munol). The suspension was then stirred for 2 days at room temperature,
The muxture was concentrated to afford a residue which was then purified on silica gel (4-30%
MeOH in DCM) to give Compound 22 as light-vellow solid (20 mg, 4
Caled for CorHssNuiOn [M+H] cale. 968 .4; found 968.3.

4% vyield). ESI-MS m/z

[567] Part B: To a suspension of Compound 22 (20 myg, 0.021 mmol) in dioxane (4 mL) was
added 4 N HCH(0.52 wk, 819 nuuol}. The reaction nuxture was stured at room teraperature for §
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h, concentrated and used without purification in the next step. The product Compound 23 (17 mg,
95% yield} was a white solid. ESI-MS m/z Caled for CaopHseNuOio [M+H]™ 868.3; found 868 4.
[S68] Part C: To a solution of Compound 23 (17 mg, 0.020 mmol) and Scatfold 6 (32.1 mg,
0.023 mmol} in DMF (2 mL) were added PyBOP (15.3 mg, 0.03 mmol), and DIPEA (0.034 mL,
0.196 mmol}. The reaction mixture stirred at room temperature 2 h, concentrated to afford a residue
which was then purified on preparative RP HPLC {0-80% ACN in water) to afford Scaffold 24 (20
mg, 59% yield). ESI-MS nz Caled for CorHiasNai O [MH2HF™ 1120.98; found 1121.06.

[569] Part D: XMT-1519 antibody (5 mg, 0.0347 umol) was conjugated with Scattold 24 (0.622
mg, 0278 umoly As described in Example 1. The crude reaction mixture was puritied by CHT
column chromatography to give Conjugate 25 (3 19 myg, 64% vield) Purified Conjugate 285 had a

STING agonist to XMT-1519 ratio of 6.6,
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Example 5: Synthesis of XMT-1519 Conjugate 28, BAR 6.8
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[570] Part A: Compound 26 was prepared as described 10 Example 1 except that 26 (prepared
as described m US 62/982,935) was used instead of Compound 1. Compound 27 was obtamed as

a colorless solid (71.0 mg, 40% vield). ESI-MS m/z Caled for CrosHisaN2oOus [MH2HP™ 1193.52;
found 1193.48

(5711 Part B: Conjugate 28 was prepared as described m Example 1 to afford Conjugate 28. The
purified Conjugate 28 had a STING agonist to XMT-1519 ratio of 6.0,

221
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Example 6: Synthesis of XMT-1519 Conjugate 29, BAR 8.5
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(5721 Conjugate 28 (6.5 mg) was formulated into PBS, pH 8 with 3 cycles of concentration and
dilution using a 30 kDa MW O ultrafiltration unut. The reformulated conjugate was then incubated
at 37 °C for 24 h and then reformulated to trehalose buffer pH 5.5, Ring-opening was confirmed
by LCMS analysis of heavy and light cham following antibody reduction. Good resolution was
observed between various light chain species: unconjugated, conjugated with intact succinimide,
and conjugated with ring-opened succiimide. Ring-opening could also be observed in the
corresponding beavy chain species but resolution between the various species was poor. The
degree of ring-opening was therefore estimated by focusing on the light chain species. Using this
approach, the percentage of ring-opened product in Conjugate 29 relative to intact succinimude

was estumated as 94%. Conjugate 2% had a STING agonist to XMT-1519 ratio of 5.5,

37y
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Example 7: Synthesis of XMT-1519 Conjugate 32-1, DAR 6.5
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[573]1 Part Az Scaffold 31 was prepared as described m Example 1 except that Compound 30

{prepared as described in US 6

obtained as a colorless solid (9 mg, 8% vield). ESI-MS sz Caled for CroiHisiNzOsa [M+2H™

1179.02; found 117921,

1574}
to afford the title conjugate. The purified Conjugate 32

29

-3, 32~

;..e

2/982,935) was used wnstead of Compound 1. Scatfold 31 was

I,

Part B: Conjugates 32-1, 32-2, 32-3, and 32-4 were prepared as described in Example 1
32-3, 32-4, and 32-8 had a STING

agonist to XMT-1519 ratic as deseribed in the table below. Conpugate 32-8 had a mAb

concentration of >10 mg/ml., contamned <19
-~ 9

weight species.

Conjugate DAR

32-1 6.5

32-2 6.4
223
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Conjugate DAR
32-3 6.7
32-4 8.6
32-5 8.1

Example 7a: Synthesis of XMT-1838 Conjugate 323, DAR 6.2
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[5731 Conjugates 32a, 32a-1, 32a-2, 32a-3, and 32a-4 were prepared and characterized as
described in Exarople 1 except that XMT-1535 was used mstead of XMT-1519. The punified
Conjugates 32a, 32a-1, 32a-2, 32a-3, and 32a-4 had a STING agonist to XMT-1535 ratio as

described 1n the table below.

248294826 vi

{onjugate DAR

32a 6.2

32a-1 7.4

32a-2 8.0

32a-3 7.5

32a-4 3.0
224
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\

Example 7h: Synthesis of Palivizumab Conjugate 32b, DAR 6.8
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3z
Conjugates 32b, 32b-1, and 32b-2 were prepared and characterized as described m

15761

Example 1 except that Palivizumab was used instead of XMT-1519. The purified Conjugates 32b
32b-1, and 32b-2 had a STING agonist to Palivizumab ratio as described 1n the table below,

Conjugate DAR
32b 6.8
32b-1 5.7
32b-2 72
225
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Example 7¢: Synthesis of Palivizumab migG2a Conjugate 32¢, DAR 8.1
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Conjugate 32¢ was prepared and charactenized as described above in Example 1 except

15773
that Palivizumab mig(GZa was used instead of XMT-1519. The purified Conjugate 32¢ had a
STING agonust to Palivizumab ratio of 9.1,

Example 7d: Synthesis of XMT-15358 mig(G2a Conjugate 324, DAR 8.8
\
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324
5781 Conjugate 32d was prepared and characterized as described above 1o Example 1 except
that XMT-1535 mig(G2a was used instead of XMT-1519 The punified Conjugate 32d had a

STING agonist to XMT-1535 migGZa ratio of 8.8

174
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Example 7e: Synthesis of XMT-1519 AAG Conjugate 32¢, BAR 7.4
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15791 Conjugate 32¢ was prepared and characterized as described in Example 1 except that XMT-
1519 AAG was used instead of XMT-1519. The purified Conjugate 32¢ had a STING agonist to

XMT-1519 AAG ratio of 7.4,

237
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Example 7-1: Alternate synthesis of Compound 31
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[S80] Part A Compound 38 {prepared as described in US 62/982,935) (500 mg, 0.663 mmol,

leq), Boe-PEG2-Ala-0OH (0.693 g, 1.99 mmol, 3 eq), EDC-HCH (381 myg, 1.99 mmol, 3 eq}, and
DMAP {243 mg, 1.99 mmol} were mixed in a vial under air in DMF (26.5 mL}. Reaction was
complete in 3 hours. Mixture was quenched with AcOH (0.76¢ mL, 10 eq), concentrated, and
purified over silica gel (DCM:MeOH) to atford Compound 38a as a white solid. ESI-MS sz Caled
for CsiHesN 101 [MAH]™ 1084 5; found 1084.4.

[581] Part B: Compound 38a (0.663 mmol} was suspended in dioxane {10 mL} in a flask under
air. HCI (4M 1n dioxane, 6 mL} was added, and the mixture was stirred at room temperature for 1
hour. The mixture was concentrated to give a white solid. The solid was dissolved in pure water
and purtfied by reverse phase chromatography {0-25% ACN in water) to afford Compound 30b
(444 myg, 77%) as a white solid. ESI-MS m/z Caled for CaeHssNiOw [MHHT 984.4; found 984.2.
(5821 Part C: To a solution of Scaffold & (450 mg, 0.32 mmol, prepared as described n
PCT/US2018/06719) and Compound 38k (350 mg, 0.072 mmoly in DMF (6.5 mlL) were added
PyBOP (185 mg, 0.36 mmol} and triethylamine (0.23 mL, 1.62 mmol). The nuxture was sturred at

RT for 15 minutes and then quenched with AcOH (0.23 mL, 3 99 mmol) and purified by reverse

0%

248294826 vi



Attorney Docket No. MREN-033/001WO

phase purification (0-40% ACUN m water w/ 0.1% acetic acid) to give Compound 31 (408 mg

yield). ESI-MS nez Caled for CroHisiNoa Oz [MH2HP™ 1179.52; found 1179.27.

VJ ¢
[V
N+
o~

Example 8: Synthesis of Trastuzumab Conjugate 34, DAR 6.9
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34
[583] Part A: To a solution of Compound 1a {(prepared as described 0 WO2017175147A1,
0.030 g, 0.038 mmol) in DMF (1.5 mL), was added N-ethyl-N-1sopropylpropan-2-armine (0.067
ml, 0.385 mmol). The solution was stirred for S nunutes at room temperature prior to the addition
of 2,5-dwxopyrrolidin-i-yl 1-(2,5~dioxo-2,5-dihydro-1H-pyrrol-1-v1}-3,6,9,12,15,18-
hexaoxahenicosan-21-oate (0.027 g, 0.050 myuol) 1 DMF (0.5 ml) and the reaction muxture was
stirred at room temperature for 15 mmnutes. Then acetic acid {0.1 ml) was added followed by
purification on a preparative HPLC colomn (C18, 21.2 mm x 100 mm), 10-100% MeUN (0.1%
HOAC) i Ho(d (0.1% HOAC20 mim. gradient to give Scaffold 33 (0.006 g, 13.05% yield). ESI-
MS m/z Caled for Cs7HrsN1waOrs [MAHHT™ cale. 1195.55; found 1195.47.
[S84] Part B: Trastuzumab (10 mg, 0.069 pmol) was conjugated to Scaffold 33 (0.658 mg, 0.550
umol in DMA) as descrnibed 10 Example 1. The crude Conjugate 34 was punified by CHT type I

chromatography The purified Conjugate 34 had a STING agomst to Trastuzumab ratio of 6.9,

229
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Example 8a: Synthesis of Palivizumab Conjugate 34a, BAR 7.8
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[S85] Conjugate 34a was prepared and characterized as described mn Example 8 except that

Palivizumab was used mstead of Trastuzumab. The purified Conjugate 34a had a STING agonist
to Pabivizumab ratio of 7.0.
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Example 9: Synthesis of XMT-1519 Conjugate 45, BAR 6.5
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1586}

Part A: To a mixture of Compound 35 (400mg, 1688 umol} and ~butyl acetate {8 mL

< mb)
was added 70% HCIO4 (302 mg, 2.11 mmol). The resulting solution was then stirred at room

temperature for 21 h then neutralized with satd. NaHC (s solution. The aqueous phase was washed

with EtOA¢ (2x} and the combined organtcs then washed with brine, dried (NaxSQa4)}, filtered, and

concentrated to give Compound 36 1s an opaque oil {530 mg, quant.} ESI-MS mz Caled for

CrsHaaNiOg [MHH™

294.2; found 294.2.
[587]

Part B: A mixture of Compound 36 (279mg, 782 pmol}, Compound 37 (370mg, 938

umol), HOAL (128 mg, 938 umol), DIPEA {409 L., 2.35 mumol) and DMF (4 mL} was stirred at

room temperature for S muns, then HATU (416 mg, 1095 umol) was added and the reaction stirred

248294826 vi
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at room temperature for 2.5 h The reaction mixture was then concentrated, and the residue
chromatographed by silica gel {20-100% Et0 Ac/hexanes eluent). Compound 38 was solated as a
white fluffy solid (254 mg, 362 umol, 46% yield) ESI-MS m/z Caled for CseHueMNoGs [M+HT
702.3; found 702.4.

[S88] Part C: A mixture of Compound 38 (254 mg, 362 umol), MeOH (6 mL} and 10% Pd&-C
catalyst {50 mg} was stirred under a Ha (1 atm) for 2 h at room temperature. The reaction mixture
was then filtered, and the filtrate concentrated to give Compound 39 s a clear oil, (214 mg, 97%
vield). ESI-MS sz Caled for CaaHaoNaGo [MHH]™: 612.3; found 612.3.

[589] Part B: A mixture of Compound 39 (S8 mg, 64 wmol}, Compound 48 (prepared as
described m US 62/982,935, 47 myg, 77 umol}, HOAt (10 mg, 77 pmol), DiPEA (56 ub, 320 pb)
and DMF (2 mL} was stirred at room temperature for 5 mins. Then HATU (36mg, 96 pmol) was
added and the reaction mixture stirred at room temperature for 16 h, then concentrated to give
Compound 41 is a yellow oil, (90 mg, quant). ESI-MS m/z Caled for CroHsNuuQOwe [MHH]™
1375.6; found 1375 4.

[590] Part E: A solution of Compound 41 {90 mg, 64 wmol} 10 20% piperidine in DMFE (2 mal)
was stured at room temperature for 1 h The reaction mixture was then concentrated and
chromatographed by silica gel {0-40% MeOH-DCM eluent) to give Compound 42 1s a vellow odl,
(30 mg, 41% yield). ESI-MS m/z Caled for CasHrNuaOug [MAHTE 1153.5; found 1153 4

[591] Part F: A solution of Compound 42 (30mg, 37 umol}, 2,5-dioxopyrrolidin~-i-yl 2-(2,5-
dioxo-2, 5-dihydro-1H-pyrroi-1-ylacetate (8mg, 44 pmol}, TEA (7 pL, 74 ymol) and BMF (I mL)
was stirred at room temperature for 17 h. The reaction mixture was then concentrated to give
Scaffold 43 as a yellow oil {40 mg, gquant. ). ESI-MS sz Caled for CoeitHmN1sO7 [MHH]™ 1290.6;
found 1290.3.

[5921 Part G: A solution of Scaffoid 43 (30 mg, 26 umol) in 10% TFA-DCM {2 mL} was stirred
at room temperature for 1 h The reaction mixture was then concentrated, and the residue
chromatographed by HPLC (10-100% ACN-water w/ 0.1% HCOOH eluent}. Scaffold 44 was
isolated as an off-white fluffy solid (6 mg, 20% yield). ESI-MS m/z Caled for CsaHsoNisOns
[MAHHT™ 1134.4; found 1134.2,

[593] Part H: Conjugate 45 was prepared as described in Example 1 except that 4 equiv TCEP

was used. The purified Conjugate 45 had a STING agonist to XMT-1519 ratio of 6.5

232
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Example 10: Synthesis of XMT-1819 Conjugate 50, BAR 8.2

>,
o I
\rN 0754 {\\] R > f M \\/’\NH N:\Z £ i
= “N’"<\.,J1 # /“‘a W \I\ & J Y4 Nt
/ Y 7 ~o e j/ 2
o) - o
O~ Part & i o \’ o Part B 7 I Past C
Ho T Lo T = "’(\,_/v N N > o \}/ N e
° PR Y79 - tott M g L
‘//KL ST N & ki o { T ) !
e w> >r—\ i L /;E e J\ L g, %‘i r & \fM gy
N [eii») ta N ! } 6N yN
8 o A ,[i & o T e L
! - < <
48 a7
28
N, N \, \
N4 § { ¢ 2 5 AFPNE G
-4 N NN i AL B e Bt \
/*.) iy /,\I/\/ N, . "'I\o' H\_(NNJT”\\:/'\NHZ S0 BN \N"\'T/’} \‘
~ Part D N ; i
5 i Part E / o Lo :
2 g 1 \' S T s w9 N N e B UPN-1p NPN < ]
@ 8 / A . |
<‘:N'\/ /xc.f ~"g \) ) g\n,.\r,_r\' /\o/\/‘o (l\ ) E/}'—i \g ) o ].)\ ) y i
N © Aot { 4, 6 \ﬁ { xMrasisld ° A M
[ ’E‘S I d *‘H ,L . J\\)L_)N N
Sy KL & o PN sL N o
ore i 7 Noo~ o )\ 3 & /
PG o /s
48 5Q

23

[S94] Part A: A nuxture of Compound 26 {prepared as described in US 62/982,935, 50 mg, 64
umol}, Fmoc-D-glutamic-O-tBu {34 mg, 128 ymeol), DCC (26 mg, 128 ymol}, DMAP (I mg, 6
umol} and DMF (2 mL) was stirred at room temperature for 17 h. The reaction muxture was
concentrated and used 1 the next step without purification. Compound 46 was obtained as a yellow
oil (135 mg). BSI-MS 2z Caled for CezHesN11O1s [MHH]™ 1190.3; found 11903,

(5951 Part B: A muxture of Compound 46 {135 mg, 64 umol) and 33% TEA i DMF (2.4 mL}
was stirred at room temperature for 4.5 h, The reaction nuxture was concentrated, and the residue
purified by chromatography by reverse-phase HPLC {10-100% ACN-water w/ 0.1% HCOOH
eluent}. Compound 47 was solated as a yellow powder (27 mg, 44% yield} ESI-MS mz Caled
for CoyHssN1Oun [MHAH]T: 968 4; found 968.2.

[596] Part C: A solution of Compound 47 {(25mg, 26 umol), 2,5-dioxopyrrolidin-1-v] 2-(2,5-
dioxeo-2, S-dihydro-1H-pyrrol-1-yhacetate (8 mg, 31 umol), TEA {11 pbL, 78 umol) and DMF (1
mb} was stirred at room temperature for 1 h. The reaction mixture was concentrated and used in
the next step without purification. Scaffold 48 15 a vellow o1l (40 mg, quant.). ESI-MS m/z Caled
for CosHeiN120ys [MHHT™: 1105.4; found 11052,

[597] Part D: A solution of Scaffold 48 (40mg, 24 umol) and 15% TFA i DCM (1 mL)} was
stirred at room temperature for 2 h The reaction mixture was then concentrated and
chromatographed by HPLC (16-100% ACN-water with 0.1% HCOOH eluent). Scaffold 49 was
isolated as a white, fluffy solid (5 mg, 20% yield). ESI-MS m/z Caled for CaoHssNuGys [M+H]™
1049 .4; found 1049 2.
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Part E: XMT-1519 (10 mg, 0.069 umol} was conjugated with Scaffold 49 as described in

[SO8] Part K XMT-1519(
Example 1. Conjugate 58 was purified by CHT type I chromatography. The purified Conjugate

56 had a STING agonist to XMT-1519 ratic of 8.2

Example 11: Synthesis of XMT-1819 Conjugate 52, BAR 7.7
N o o\
{ <] N ~
NN\ P PN A -(’N\iif \;/U\NHQ \
P ARN e gl P
o w | D ; g \‘
il XMT-1519 /o o § e '
TRt I TSR L
W g ( {\ \};/ > > { /
: XPAT-151 o '
9\5 J\/ HZN\ﬁ/L\ | ¥ Nﬁr’{ii //
it 4 o3 \//
o o /
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XSN/\

%_A o P ¢
L PE» Ny
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52
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&1
Conjugate 52 was prepared from Scaffold 51 as described in Example 10 except that Fmoc-

[599] Conjugate 52 wi
L-Glo{O-1Bu) was used instead of Frmoc-D-Glu{0O-1Bu). The purified Conjugate 52 had a STING

aconist to XMT-1519 ratio of 7.7,
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Example 12: Synthesis of XMT-1819 Conjugate 58, BAR 6.5
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0007 Part A: To a muxture of Compound 26 {prepared as described in US 62/982,935, 0,165 g,
. p preg

0.134 mmol}, Boc-L-Alanine {(50.8 mg, 0.268 mmeol), DMAP {(50.8 mg, 0.067 mmol} and DCC

{0.111 g, 6.537 mmol} was added DMF (2 mL}. The suspension was then stirred 2 days at room
temperature. The mixture was concentrated and purified on stlica gel (0-40% MeOH m DCM) to
afford Compound 33 as a light-yvellow solid (G102 g, 80% vield) ESL-MS mz Caled for
CasHssN11Ow [MAHT 954 4; found 954 .4

[601] Part B: To a suspension of Compound 83 (0.102 g, 0.107 mmol} in dioxane {10 mL) was
added 4 N HC1{0.508 mL, 2.031 mmol}. The reaction mixture was stirred at room temperature for
3 h The suspension was then concentrated and used in the next step without purification.
Compound 54 was obtained as a light-yellow solid. ESI-MS #/z Caled for CaiHasNy O [MHHT™
854.3; found 854 3.

[602] Part C: To a solution of Compound 54 (0.015 g, 0.017 mmol) in DMF (I mL} was added
Boc-D-Glu (Otu)-OH (7.67 mg, 0.025 mmol), followed by DIPEA (0.026 mL., 0.152 mmol}. The
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reaction mixture was stirred at reom temperature for 5 min. Then PyBOP (13.15 mg, ¢.025 mmol)
was added, and the mixture was stirred at room temperature for 1 h, concentrated and the residue
was purified over silica gel {0-30% MeOH in DCM} to afford Compound 55 ¢{11 mg, 57.3% vield)
as a white solid. ESI-MS mz Caled for CssHriNwOs [M+H] 1139.5; found 11395,
[603] Part D: To a suspension of Compound 35 {11 mg, 0.00966 mmol) in dioxane (3 mL} was
added 4 N HCI{0.241 mL, 0.966 mmol}. The reaction mixture was stirred at room temperatore for
2 h. The suspension was concentrated and used in the next step without purification. Compound
56 was a white solid. ESI-MS m/z Caled for CaeHssNuOis [MHH]™ 983.4; found 983 4
[604] Part E: To a solution of Compound 56 (9.5 mg, 0.00966 mmol} in DMF (3 mL} were
added DIEA (8.44 ul, 0.048 mmol) and 2,5-dioxopyrrolidin-1-yl 2-(2,5-dioxo-2, 5-dthydro-1H-
pyrrol-1-vhacetate (3.17 mg, 0.013 mmol). The reaction nuxture was stirred at room temperature
for 1 h, neutralized to pH 6-7 with HOAc, then purified over preparative RP HPLC (0-75% ACN
i water) to afford Scaffold &7 (3.3 myg, 31% yield) as a white solid. ESLI-MS mz Caled for
CaxHsaNizOie [MHHT 1120.4; found 1120.4.
[6053] Part F: XMT-1519 (10 mg, 0.06% umol) was conjugated with Scatfold 57 (6.700 mg,
0.625 umol in 200 uL. DMA} as described 10 Example 1. Conjugate 58 was purified by CHT type
I chromatography. The purified Conjugate 58 had a STING agonist to XMT-1519 ratio of 6.5,

Example 13: Synthesis of XMT-1819 Conjugate 60
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16067 Comjugate 66 was prepared from 89 as described in Example 12 except that Boe-L-Glu
{Otu)-OH was used instead of Boc-D-Glu-0O-1Bu. The details of the antibody-drug conjugates 60-

1 and 60-2 are given below

Conjugate | DAR

60-1 77

60-2 5.5
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Example 14: Synthesis of XMT-1819 Conjugate 62, BAR 6.5
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[607] Conjugate 62 was prepared from Scatfold 61 as described Example 12 except that Boc-L-
Ghu (Otu)-OH was used nstead of Boce-B-Glu-O-tBu and Boc-D-Ala was used nstead of Boe-L~
Ala. The purified Conjugate 62 had a STING agomst to XMT-1519 ratio of 6.5

Example 15; Synthesis of XMT-1512 Conjugate 64, DAR 6.4
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64
[608] Conjugate 64 was prepared from Scaffold 63 as described in Example 12 except that Boe-
D-Ala was used instead of Boc-L-Ala. The purified Conjugate 64 had a STING agonist to XMT-
1519 ratio of 6.4,

Example 16: Synthesis of XMT-1519 Conjugate 66
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[609] Conjugate 66 was prepared from Scaftold 65 as described in Example 12 except that Boc-
Z-amino-Z-methylpropanoic acid was used instead of Boc-L-Ala. The details of the antibody-drug

conjugates 06-1 and 66-2 are given below.

Conjugate DAR
66-1 7.5
66-2 53

Example 17: SymheSiS of XMT-15819 Conjugate 74, DAR 6.9
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[610] Part A: A muxture of Compound 26 (prepared as described in US 62/982,935, 75 mg,
0.096 mmol), N-Boc-(D)-Ala-OH (91 mg, 0.48 mmol}, DCC (99 mg, 0.48 munol}, and DMAP (1.2
mg, 9.58 umol) in DMF (3 mb)} was stured at room temperature for 1 b, and then concentrated in
vacue. Purification over silica gel (DCM:MeOH 60:40 v/v) afforded Compound 67 (82 myg, 90%
yield) as a light-yellow solid. ESI-MS m/z Caled for CasHseNiiOw [MTHT: 954,40, found: 934,43
[611] Part B: To a suspension of Compound 67 {80 mg, 0.084 mmol} in dioxane (S mL)} was
added HCl (4M 1n dioxane, 0.42 mL, 1.68 mmol), and the mixture was stirred at room temperature
for 4 h. The nuxture was concentrated 77 vacuo to attord Compound 68 (72 mg, 100% vieldjas a
light-yellow solid. ESI-MS m/z Caled for CaiHasNu O [M+H]™ 854,35, found: 854.38

(6121 Part C: To a stirred solution of Compound 68 (48 mg, 0.056 mmol), N-Boc-glycine (15
mg, 0.084 romol) and PyBOP (44 myg, 0.084 munol) tn DMF (3 ml.) was added DIPEA (0.088 mL,

238

248294826 vi



Attorney Docket No. MRSN-(33/061WO

0.51 mmel}, and the mixture was stirred at room temperature for 2 h. The muxture was
concentrated, and the residue was purified over silica gel (BCM:MeOH 60:40 v/v} to afford
Compound 69 (53 mg, 93% yield) as a white solid. ESI-MS m/z Caled for CasHsoNpOs [M+H]™
1011.42, found: 1011 45

(6131 Part D: To a suspension of Compound 69 {50 mg, 0.042 mmol) in dioxane {5 mL) was
added HCI (4M 1n dioxane, 1 mi, 20% v/v}, and the mixture was stirred at room temperature for
2 h then concenirated to afford Compound 78 (45 mg, 100% vield) as a white solid. ESI-MS mz
Caled for CasHsiNp Oy [MAHH]™ 911.37, found: 911.39

[614] Part E: To a stirred solution of Compound 78 (20 myg, 0.022 mmol), N-Boc-(D)-
Glu{OrBu)-OH (10 mg, 0.033 mmol} and PyBOP (17 mg, 0.033 mmol} in DMF (2 mL} was added
DIPEA (0.03 mL, 0.22 mmol), and the mixture was stirred at room temperature for 2 h The
mixture was concentrated, and the residue was purified over silica gel (DCM: MeOH 60:40 v/v) to
afford Compound 71 {24 mg, 90% vield} as a white solid. ESI-MS m/z Caled for CsvHuNuiOis
IV 1196.53; found: 1196.55

[615] Part F: To a suspension of Compound 71 (24 mg, 0.02 mrool) in DCM (5 ml) was added
TFA (1 mL, 20% v/v}, and the nuxture was stured at room teroperature for 12 h The rowture was
concentrated to afford Compound 72 (21 mg, 100% vyield) as a hight-yellow sohd. ESI-MS m/z
Caled for CusHszN101 [MHHTT 1040.41; found: 1040.23

[616] Part &2 To a stirred solution of Compound 72 (21 mg, 0.02 romol}, 2,5-dioxopyrrohdin-
1-y] 242, 5-dioxo-2,5-dihydro-1H-pyrrol-1-yhacetate (7.6 mg, 0.03 mmol) in DMF (2 ml} was
added DIPEA {0.035 mL, 0.20 mmol), and the mixture was stirred at room temperature for 1 b
The mixture was concentrated, and the residue was purified over RP HPLC to afford Scaffold 73
{4.5 mg, 19% yield) as a white solid. HSI-MS m/2z Caled for CsaHeiNiar [MHHTT 1177.43;
found: 117740

(6171 Part H: Comjugate 74 was prepared from Scaffold 73 as described i example 12, The

purified Conjugate 74 had a STING agonist to XMT-1519 ratio of 6.9,
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Example 18; Synthesis of XMT-1512 Conjugate 76, DAR 7.8
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[618] Conjugate 76 was prepared from Scaffold 75 as described 1o Example 17 except that N-
Boe-(L)-Ala-OH was used instead of N-Boc-{D)-Ala-OH and N-Boc-{L}-Glu(O:Bu)-OH was used
mstead of N-Boc-(D)-Glu(OrBu)-OH. The purified Conjugate 76 had a STING agonist to XMT-

1519 ratio of 7.5,

Example 19; Synthesis of XMT-15818 Conjugate 78, DAR 7.4
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[619] Conjugate 78 was prepared from Scaffold 78 as described in Example 17 except that N-
Boc-(L)-GluOBu}-OH was used nstead of NV-Boco-(D3-Glu{OGrBu}-OH. The punified Conjugate
78 had a STING agonist to XMT-1519 ratio of 7.4,

Example 20: Synthesis of XMT-15818 Conjugate 80, DAR 7.5

o\
-G & S i
\f l/ 7 New % /d‘m-. \f& p: Hn-—{’h E/:§ NH, \
by ™ RSO
WYY XMT-1518 \ l \
. ¥ ¥ ~
2 o ¢ g & i O~ XEV!T-’ES‘!QR/ 5 —~ i f\ - N f\ > N Ql\ ]
/\‘L‘N/\ N L\Nx‘\ N\./L\Q/\ o l'\ '[S.ﬂ\(\ N ﬂ/ \}/ \r” \/ e Q ) i
' ;/;’H Y ) ] 8 Hog # P !
\\“’§ o (L N N el v M)
) ] s L\ E\NX—M P \ aPon HZN\T/\\‘/\N/ (s /
o an AN o & 3 Y N, S
oo g ARy \ i \/dﬁ:
79 i)
240

248294826 vi



Atiorney Docket No. MRSN-033/001WO

(6201 Conjugate 88 was prepared from Scatfold 79 as described in Example 17 except that NV
Boc-(L}-Ala-OH was used instead of N-Boce-{D}-Ala-OH. The purtfied Conjugate 8¢ had a STING

agonist to XMT-1519 ratio of 7.3
AN

Example 21: Synthesis of XMT-15819 Conjugate 82, BAR 5.7
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81
Conjugate 82 was prepared from Scaffold 81 as described i Example 12 except that Boe-
Glycine was used mnstead of Boc-(1)-Ala-OH. The puritied Conjugate 81 had a STING agonist to

[621]

XMT-1519 ratio of 5.7
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Example 22: Synthesis of XMT-1819 Conjugate 85, BAR 6.5
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(6221 Part Az Scaffold 84 was prepared as described in Example 1 except that Compound 83
{prepared as described m US 62/982,935) was used nstead of Compound 1. Scaffold 84 was

obtained as a white fluffy solid (3.3 mg, 0.5% vyield over 5 steps). ESI-MS m/z Caled for
Cro1H14eN2040S [MH2HF" 1187.49; found 118778,
[623] Part B: Comjugate 85 was prepared as described 1o Example 1 to afford the title conjugate.

The puritied Conjugate 85 had a STING agonist to XMT-1519 ratio of 6.5,
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Example 22a: Synthesis of Palivizomah Conjugate 835a, DAR 74
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[624] Conjugate 8%a was prepared and characterized as described 1 Example 1 except that

Palivizumab was used 1nstead of XMT-1519. The purified Conjugate 88a had a STING agomist to
Palivizumab ratio of 7.4,

Example 23; Synthesis of XMT-15819 Conjugate 88, DAR 6.6
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[625] Part A: Scaffold 87 was prepared as described in Example 12 except that Compound 86

{prepared as described 10 US 62/982,935) was used 1ostead of Compound 26. ESI-MS sz Caled
for CsoHssNigOrs [MAH]: 1091 4; found 10912,
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Part B: Conjugate 88 was prepared as described in Example 12 except that Scaffold 87

[626]
was used instead of Scaffold 87, The purified conjugate had a STING agonist to XMT-1519 ratio

O
2

s \/ éN——{'

of 6.6.
Example 23a: Synthesis of Palivizumalh Conjugate 83, DAR 5.9
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Conjugate 89 was prepared and charactenized as described in Example 12 except that

1627}
Palivizumab was used instead of XMT-1519. The purnified Conjugate 89 had a STING agomist to

Palivizumab ratio of 5.9.
Example 23b: Synthesis of CTL-48132 migG2a Conjugate §%a, DAR 8.8
\
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89a
Conjugate &% was prepared and characterized as described m Example 12 except that

[628]
agonist to CTL-48132 mig(G2a ratio of 8.8,

CTL-48132 mig(G2a was used instead of XMT-1519. The purified Conjugate 8%a had a STING
Example 23¢: Synthesis of MFPS migGla Conjugate 8%b, DAR 9.9

244

248294826 vi



Attorney Docket No. MRSN-(33/061WO

/ Ho._,0 0 HN—(’ ”\
MFP5_migG2a+s g \
.! s G T G ) }
| ) N\/“\Nj’\ﬁ/N\:/U\Q/\_/ﬁ\O j
\o H o4 ///J\ﬁ/N ¢ /
NN "“N%N;(}\ N /'I
i & o
89b dis

(6291 Conjugate 83b was prepared and characterized as described in Example 12 except that
CTL-48132 mig(G2a was used mnstead of XMT-1519. The punified Conjugate 89 had a STING

agonist to MFPS mig(G2a ratio of 9.0,

Example 24: Synthesis of XMT-1819 Conjugate 92, BAR 7.6
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[630] Part A Scaffold 91 was prepared as described in Example 12 except that Compound 90
{prepared as described in US 62/982,935) was used instead of Compound 26. ESI-MS m/z Caled
for CspHseNiOsS [MAHT 1136.4; found 11362,
[631] Part B. Conjugate 88 was prepared as described in Example 12 except that Scaffold §7
was used instead of Scaffold 87 The purified conjugate had a STING agonist to XMT-1519 ratio

of 7.6.
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Example 24a: Synthesis of Palivizumalh Conjugate 93, BAR 6.7

93
(6321 Conjugate 93 was prepared and characterized as deseribed in Hxample 12 except that
Palivizumab was used mstead of XMT-1519. The punified Conjugate 93 had a STING agonist to

Palivizumab ratic of 6.7

Example 25: Synthesis of XMT-1519 Conjugate 100, BAR 7.8
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[633] Part A: To a stirred solution of Compound 84 {prepared as described m US 62/982,935,
45 mg, 0.054 mmol) m DMF (3 mL) was added {8)-1-(Boc-amino)propan-2-of (19 mg, .11
mmol), EDC (17 mg, 0.109 mmol) and DMAP (3.3 mg, 0.027 mmol), and the mixture was stirred
at room temperature for 12 hours. The reaction was concentrated in vacuo, and the residue was
purified over silica gel (BCM:MeOH 60:40 v/v) to afford 95 (49 mg, 92% yield) as a white solid.
ESI-MS: CarHs7NioOnS (M+H): cale. 98538, found: 985.21.

[634] Part B: To a stirred suspension of Compound 95 (49 mg, 0.05 mmol} in DCM {5 mbL) was
added TFA (1 mb, 20% v/v BCM), and the mixture was stirred at room temperature for 12 hours.
The resuiting mixture was concentrated to afford Compound 96 (44 mg, 100% yield) as a hight
yellow sohid. ESI-MS: CazHaoN10O108 (M+H): calc. 885.33, found: 885,18

[635] Part € To a stirred solution of Compound 96 (50 mg, 0.05 mmeol} in DMF (2 mL} was
added Boc-Glu-OtBu (86 mg, 0.28 mmeol), PyBOP (118 mg, 0.23 mmol}, and DIPEA {(0.12 mL,
0.68 mmol), and the mixture was stirred at room temperature for 30 minutes. The nuxture was
concentrated in vacuo, and the residue was puritied over silica gel (DCM:MeOH 60:40 v/v) to
afford Compound 97 (45 mg, 77% vield) as a white solid. ESI-MS: CseHrN11O1s8 (M+H): calc.
1170.49, found: 117029

[636] Part D To a stured suspension of Compound 97 (45 mg, 0.038 mmol} in DCM (5 mL)
was added TFA (1 mL, 20% v/v DCM)}, and the mixture was stirred at room temperature for 12
hours. The mixture was concentrated i vacuo to afford Compound 98 (38 mg, 100% vield) as a
light yellow solid. ESI-MS: CarHseN11 O3S (MH+H)Y: cale. 1014.37, found: 1014.20,

[637] Part E: To a stirred solution of Compound 98 (20 mg, 0.02 mumol} in DMF (2 o) was
added 2, 5-dioxopyrrolidin-i~-yl 2-(2,5-dioxo-2, 53-dihydro-1H-pyrrol-1-yhacetate (5 mg, 0.02
mmoly and DIPEA (0.034 mL, 0.20 mmel), and the rowxture was stirred at room temperature for
15 munutes. The reaction was quenched with acetic acid {0.034 mL, 11 v/v DIPEA) and directly
puritied via HPLC using a C18 stationary phase {(water: ACN) to afford Scaffold 99 (4.7 mg, 20%
vield) as a white sobid. ESE-MS: CssHsoN1nOw6S (M-+H): eale. 115138, found: 115118

[638] Part . Conjugate 108 was prepared as described in Example 12 except that Scaffold 99
was used instead of Scaffold 87. The purified conjugate had a STING agonist to XMT-1519 ratio

of 7.8.
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Example 25a: Synthesis of Palivizomah Conjugate 101, DAR 6.5
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[639] Conjugate 101 was prepared as described in Example 25 except that Palivizumab was used

instead of XMT-1519. The puritied conjugate had a STING agonist to Palivizumab ratio of 6.5,

Example 26A: Cancer cell-targeted wild fype or Fe mutant STING-ADC activily in cancer
cell/THPI Luciferase reporter cell co-culiures

[640] Generation of NaPiZh Fe silent antibodies; NaPi2b mAb with i3 Fe region engineered
to abolish Fo effector function {antt-NaPi2b-(AAG)) was designed with three mutations m the
heavy chain constant region L234A, L235A and P329G {AAG; Kabat Eu numbering} and
generated through standard molecular biology procedure. The antibody was expressed and
purified. Briefly, DNA encoding varable region of the heavy chaimn of NaPiZb antibody with
constant region of human IgGl carrying 1.234A 1.235A and P325G mutations and vanable region
of light chain of anti-NaP12b antibody with human kappa light chain were cloned into mammalian
expresston vectors. The heavy chain and light cham of NaPiZb-(AAG) were co-expressed n
HEK293 cells, and the antibody was purified from cell supernatants by standard Protein A affinity
chromatography.

[641] Induction of STING pathway in immuse cells: The induction of STING pathway
m mmmume cells by NaPiZb-targeted STING ADC was evaluated by a cancer cell/THPI-IR¥F3-
Luciferase reporter cell co-culture assay. OVCARS human ovanan  carcinoma cells were
seeded 1n 96-well CellBind swrface tissue culture plates (15,000/well} and allowed to attach for 6
hours in RPMI-1640 medium with 10% FBS and % peniciliin/streptomycin. A range  of
dilutions (0.4 nM to 100 nM based on payload; 3-fold serial dilutions in growth medium) of the

test articles Conjugate 8b~1, Conyugate 8f, Conjugate 8d-1, and Compound 1 were added to each
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weil and the plate was incubated for 20 nun at 37 °C. THP1-dual reporter cells (30,000} were then
added to each well and the imcubation continued for 20 hours at 37 °C in a humidified atmosphere
of 5% CQO1 Cell culture supernatants {20 pl} from each incubated sample was added to
resuspended QUANTI-Luc (50 ul} and the lunminescent signal was measured immediately using
a SpectraMax M35 plate reader (Molecular Devices). The ECse value was determined from the dose
response curve. Table 1 A provides the ECs0 values in THPT-Dual cells co-cultured with OVCARS3

cancer cells.

Table 1A
Test Article Conjugate 8b-1 Conjugate 8f Conjugale 8d-1 Compound |
ECsq (nM) <0.05 433 41,8 5,3

(6421 Asshownin Table 1 A, Conjugate 8b-1 with wild type Fc effector function exhibits greater
than 100-fold increased activity compared fo the free agomist Compound i, and ~1000-
fold increased activity compared to Conjugate 8f and Conjugate 8d-1, confirming the role of the

Fc receptor for activity. Results shown are ECs0 values of a representative experiment.

Example 26B: Cancer cell-targeted wild type or Fe mutant STING-ADC activity in cancer
cell/THP? Luciferase reporter cell co-cultures

[643] Generation of HER-2 Fe silent antibodies: Trastuzumab mAb with its Fo region
engineered to abolish Fe effector function (anti-Her2-(AAG)) was designed with three mutations
in the heavy chain constant region L234A, 1L.235A, and P329G (AAG; Kabat Eu numbering) was
generated as described in Example 26A.

[644] Induction of STING pathway in immune cells: The mduction of STING pathway
in rmmune cells by Her2-targeted STING ADC was evaluated by a cancer cell/ THP1-IRF3-
Luciferase reporter cell co-culture assay using SKBR3 human breast carcinoma cells as described
in Example 26A with test articles Conjugate 8a-2, Conjugate 8§, Comyugate 8¢-2, and Compound

1) Table 1A provides the ECso values in THP1-Dual cells co~-cultured with SKBR3 cancer cells.

Table 1B
Fest Article Conjugate 8a-2  Conjugate 8 Conjugate 8¢-2  Compound
ECso (nM) .35 >200 >200 7.4
249
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[645] As shown in Table 1B, Conjugate 8a-2 with wild type Fc effector function exhibits ~350-
fold increased activity compared to the free agonist, Compound i, and ~1000-fold increased
activity compared to Conjugate 8§ and Conjugate 8¢-2, confirming the role of the Fe receptor for

activity. Results shown are ECse values of a representative experiment.

Example 27A: Cancer cell-targeted wild type or Fe mutant STING ADC activity in THP1
Luciferase reporier cells cultured on tumor cell antigen-coated plates

[646] Human NaPi2b-derived peptide (QINVTVPSTANCTSPSLCWTDGIQNWTMEN) was
coated onto the surface of each well of 3 96-well plate by incubation with the peptide (1pg/mU m
PBS), overnight at 4 °C. The wells were then washed 1x with PBS-T and blocked by incubation
with BSA (3% m PBS-T) for 1 hour at room temperature. After washing with PBS-T (Zx), PBS
{1x), and growth medium (RPMI 1640, 10% FBS, 1% penicillin/streptomycin, 1x), a range of
dilutions (0.4 nM to 100 nM based on payload; 3-fold senal dilutions in growth medium) of the
test articles, {Conjugate 8b-1, Conjugate 8 Conjugate 8c-1, and Compound 1} were added to each
well and the plate was incubated for 20 nun at 37 °C. THP-dual reporter cells {50,000} were
added nto each well and mcubated for 20 hours at 37 °C 1n a hunudified atmosphere of 5% COu.
Cell culture supernatants (20 ul} from each incubated sample was added to resuspended QUANTI-
Luc (50 ul) and the luminescent signal was measured immediately using a SpectraMax MS plate
reader (Molecular Devices). The ECso value was determuned from the dose response curve. Table

2A provides the ECso values 1 THP1-Dual cells cultured on NaPi2Zb recombinant peptide coated

plates.

Table ZA
'Test Article Conjugate 8b-1 Konjugate 81  onjupgate 8c-1  ompound 1
s (nM) <(.022 >106 18.99 518

[647] As shown m Table 2, Conjugate 8b-1 with wild type Fc exbubiis ~100-fold increased
activity compared to Compound 1. Conjugate 8f has no activity and Conjugate 8¢-1 has ~1000-
fold lower activity compared to Conjugate 8b-1, contirming the role of the Fe receptor for activity.

Results shown are ECso values of a representative experument.
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Example 27B: Cancer cell-targeted wild type or Fe mutant STING ADC activity in THPE
Luciferase reporter cells celiured on tumor cell antigen-coated plates

[648] Human HER2/ErbB2 protein (His-tageed, ECE, domain IV, 17.1 kDa) derived peptide
was coated onto the surface of each well of a 96-well plate by incubation with the peptide (1pug/mbL
in PBS}, overnmight at 4 °C and the assay was performed as described in Example 27A except that
3-fold serial dilutions (0.09 nM to 200 nM based on payload} of the test asticles Conjugate 8a-
3, Conjugate 8j, Conjugate 8¢-2, and Compound 1 were used. Table 2B provides the ECso values

m THP1-Dual cells cultured on Her2 recombinant protein coated plates.

Table 2B
Test Article Conjugate 8a-3  Conjugate §; Conjugate 8¢-2  ompound 1
FCso (nV) (.36 >200 >200 3.8

(6491 As shown in Table 2B, Conjugate 8a-3 with wild type Fo exhibits ~100-fold increased
activity compared to Compound i, Conjugates 8§ and Conjugate 8¢-2 have no activity, confirming
the role of the Fc receptor for activity. Results shown are ECso values of a representative

experiment.

Example 28A: Activity of tumor cell targeted NaPi2b ADC in cancer cell/PBMC co-cultures
[650] OVCARS3 human ovanan carcinoma cells stably expressing nuclear restricted mKate
fluorescent red protein were generated by transduction with IncuCyvte© NucLight Red Lentivirus
reagent. Stably transduced cells {designated as OVCAR3-NucRed cells) selected in puromycmn-
containing media {2 pg/mb) for two days, were seeded in 96-well tissue culture plates {8,000/well)
and allowed to attach overnight in RPMI-1640 medium with 10% FBS and 1%
penicitlin/streptomycin. Culture medium was replaced with fresh media (50 pL). Test articles
(3x concentrated, Conjugate 8b-1 {100, 10, and 1 nM}, Conjugate 8F (100, 10, and I nM),
Conjugate 8¢~1 (100 and 10 nM), and Compound 1 (100 and 10 nM); conjugate concentrations
were based on the payload) were then added to each well in media (50 uL} and the plate was
incubated for 20 nun at 37 °C. Frozen human peripheral blood mononuclear cells (PBMCs)
were thawed according to the supplier’s instructions and were added to each well {40,000 PBMCs
in 50 pl. media) and the plate was placed n an IncuCyte© hive cell imaging instrument m an

mcubator (37 °C, 5% Oz} and scanned every 4 hours over 2 days. The number of red objects (cancer
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celis} were quantified using the IncuCvie© Zoom software. Red object confluency in
each well was normalized to its own T=0 time point red object confluency.

[651] FIG. 1A plots the red objectconfluency as a function of time and shows the
robust induction of cancer cell killing by PBMCs in response to Conjugate 8b-1 at a 100x lower
pavicad concentration compared to Compound ¥, Conjugate 8f also exhibited activity although at
reduced levels compared to Conjugate 8b. Conjugate 8e¢-1 had significantly lower

activity compared to Conjugate 8b-1.

Example 28B: Activity of tumor cell targeted NaPiZb ADC in cancer cell/PBMC co-cultures
[652] OVCAR3-NucRed cells were seeded in 96-well tissue culture plates (20,000/well} and
allowed to attach 6 hours i RPME-1640 medum with 10% FBS and 1%
penicitlin/streptomycin. Culture medium was replaced with fresh media (50 pL). Test articles
(3x concentrated, Conjugate 81 and Compound 1 {each at 100, 10, and 1 nM} and Conjugate 8m
{100 nM); conjugate concentrations were based on the payload) were then added to each well in
media {30 L), The assay was performed as described in Example 28A except that 30,000 PBMCs
were  used.  The number of red objects {(cancer cells) were guantified using
the IncuCyte® Zoom software.  Red  object numbers 10 each well was normalized 1o uis
own T=0 titne poiot red object numbers,

[653] FIG. 1B plots the red object numbers as a function of time and shows the robust induction
of cancer cell kilhing by PBMCs in response to Conjugate 81 at a 100x lower payioad concentration
compared to Compound 1. Conjugate 8m had no significant activity and the merease mn red object
number (cell growth) over time was similar to the unireated conirol. Inset shows that none of the

test articles {100 nM) inhibited growth of OVCAR3-NucRed cells i monocultures.

Example 29 Flow cyfometry analysis of CD14, Foy Recepiors, and CD3 expression in
PBRMCs and isolated monocyte subpopulations

(654} Frozen human PBMCs (1x10%) were thawed and aliquoted into three tubes: one aliquot was
subjected to human monocyte enrichment [StemCell Technologies] ("CD16 depleted
monocytes”}, one aliquot was subjected to human monocyte enrichment without CIM6 depletion
[Stem{ell Technologies] ("enriched monocytes”}, and one aliguot was not subjected to enrichment

{"PBMCs"}). For flow cytometry, cells (50,000} from each group were transferred to a U-bottom
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96-well plate in 4-replicates, washed with PBS and stained with live/dead fixable Aqua dead
cell stamming dve {(Mbolecular Probes) followed by staining with fluorophore conjugated target
specific {triplicates} or isotype control antibodies (Pacific Blue anti-human CD14, FITC anti-
human CD3, APC/Cy7 CD16, PE anti-human CD32, PE/Cy7 anti-human C64). Cells were fixed
and surface expression of the proteins of interest was determined by flow cvtometry analysis on
a MACSQuant flow cytometer. Data analysis was performed by Flowlo software. Table 3
provides the frequency (% of single/live cells)) of CD14-/CDlo+, CDI4+/CD16+, (D14~
CD32+, CD14+CD32+, (D14-/CD6d+, CDI4+/CD64+, and CD14-/CD3+ cells in PBMCs,

enriched monocytes, and CD16-depleted monocyte populations

Table 3

Poputation (7r | CPI4 | €DI4- [CDI4+ | (D14 | CDI4+ | CDI4- [ CDI4-

opumiation (Yo} | ~pyet | OD16+ | CD32+ | CD32+ | CD64+ | OD64+ | D3+

PEBMC 16001 1200408115 510813254051 155409 | 1.0:03 | 475407

FEnriched Monocytes | 4004 (23641215141 2 1207011418401 § 27203 | 34205

CD16 Depleted |, ) 5 130100 | 58605 1242511 | 46.840.6 | 27201 | 2.5412
Monocvyies

"Gated on single/live celis
[655] Table 3 shows efficient depletion of CD3+ cells and enrichment of monocytes,

and dimnished jevels of Chlo posifive cells in the CDlo-depleted
monocytes post 1solation. CD64 stamnmg results mdicate that all CD14 positive cells express
CDo4 (FoyRE) in PBMCs as well as in the enriched monocyte subpopulations,

[656] FIG. 2 demonstrates efficient depletion of CD3+ cells and ennichment of monocytes,

and dimmnished levels of CD14 positive cells in the CD 16-depleted monocytes post isolation.

Example 30: Cancer cell-killing activity of the Fe-mutant tumor cell targeted Her2 ADC in
inr viteo co-cnltures of PEMCs and STING wild type or koock out SKBERS cells

[657] Generation of STING knock out single cell clones expressing muclear restricted
miate fluorescent pretein: SKBR3 cells were seeded in 24 well plates (50,000/well) and
transfected with a non-targeting sgRNA and three different sgRNAs targeting the human STING
gene using the TrueGuide™ Svathetic gRNA, TrueCut™ Cas? Protein v2, and Lipofectamine™
CRISPRMAX™ Trassfection Reagent from Thermo Fisher according to the manufacturer’s protocol.
sgRNA sgNT  (non-targeting): AAAUGUGAGAUCAGAGUAAU, sg#3:

SCQuUenCes were:
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TACTCCCTCCCAAATGCGGT,  sgid:  CTCGUAGGCACTGAACATCC,  and  sghS:
OTTAAACGGGOTCTGCAGCC. Seven days post transfection, single cells were sorted in 96-well
plates containing 100 pL of DMEM with 20% FBS and 1% penicillin/ streptomycin and clones were
formed in 2-3 weeks (media was refreshed once-twice a week). Multiple clones were trypsinized and
cxpanded to analyze STING coxpression by Westorn blots using rabbit monoclonal anti-STING (Cell
Signaling Technologies) and anti-B-Actin (Licor) antibodies. The clones with no STING protein expression
(as determined by Wesiern blots) were selecied to stably express the nuclear restricted mKate flucrescent
protein as described in Example 28,

[658] Killing assay: STING wild type (sgNT-2: Non-targeting sgRNA, clone 2} and knock out
{(sg#3-2: sgRNA#3 clone 2) SKBR3 cells expressing NucRed were seeded in 96 well plates
{15,000/well} in RPMI with 10% FBS and 1% penicillin/ streptomycin and the PBMC killing assay
was performed as described in Fxample 29 using Conjugate 84-3, Conjugate 8§, Conjugate 8¢-2, and
Compound 1 each at 100, 25, 5 and 1 oM (conjugate concentrations were based on the payioad).
(6391 FIG. 3A and FIG. 3B plot the red object confluency as a function of time and shows the
kalling of STING wild type (sgNT-2) SKBR3 cells / PBMC co-cultures and knock out (sg#3-2)
SKBR3 cells / PBMC co-cultures respectively. Conjugate 8a-3 induced robust killing of both
STING wild type and knock out SKBR3 cells/PBMC cocultures at all doses tested. Conjugate 8j
had high activity at 100, 25, and 5 nM in STING wild type {(sgNT-2} SKBR3 cells / PBMC co-
cultures and low activity i the STING knock out {sg#3-2) SKBR3 cells / PBMC co-cultures.
Compound 1 showed activity in STING wild type (sgNT-2) SKBR3 cells / PBMC co-cultures at
100 oM only and no activity in the STING knock out (sg#3-2) SKBR3 cells / PBMC co-cultures
at all doses. Conjugate 8¢-2. did not have any activity in either STING wild type {(sgNT-2) SKBR3
cells / PBMC co-cultures or STING knock out (sg#3-2) SKBR3 cells / PBMC co-cultures.

Example 30A: Activity of tumor cell targeted HerZ ADC and Her?2 antibedy in STING wild
type or STING knock out SKBR3 cancer cell/PBMC co-cultures

[660] STING wild type {sgNT-2: non-targeting sgRINA, clone 2} and knock out (sg#3-2:
sgRNA#3 clone 2) SKBR3 cells expressing NucRed were co-cultured with PBMCs and killing
assay was performed as described in Example 30 using a dose range of Conjugate $a-3, Conjugate 8-
(200 oM based on payload, 4x dilution}. Unconjugated wild tvpe Fo Trastuzumab and AAG Fc mutant
Trastuzomab were dosed based on the anttbody concentration corresponding to Conjugatc 8a-3 antibody
concentration. As shown in FIG. 4A and FIG. 48 Conjugate 8a-3 exhibited robust kithing of both
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STING wild type and knock out SKBR3 cancer cells, whereas the Fo mutant Her2-targeted ADC,
Conjugate 8-§ showed killing activity only 1n the STING wild type SKBR3 co-cultures, which was
nearly diminished in the STING knock out SKBR3 co-cultures. Both Fo wild type and AAG
mutani unconjugated Trastuzumab antibodies showed low activity in both STING wildtype and
knock out cancer cell co-cultures. These data demonstrates that the cancer cell killing activity of
the Fo mutant cancer cell-targeted STING-ADC activity in immune cell co-cultures is contributed

from the tumor cell-intrinsic STING activation.

Example 31: Activity of tumor cell targeted NaPi2b ADC in cancer cell/human monecyte co-
cultures in the absence of T cells

[6611 OVCAR3-NucRed cells (generated as described in Example 28} were seeded (13,000/well}
m 96-well CellBind surface tissue culture plates (Corning) and allowed to attach for 6 hours in
RPMI-1640 medium with 10% FBS and 1% penicillin/streptomycin. Culture medium was
replaced with fresh media (S0 uL). Test articles {Conjugate 8b-1 and Compound 1, each at 20 and
4 nM, conjugate concentration based on pavioad concentration) were then added to each well in
media (50 uL), and the plate was incubated for 20 min at 37 °C. PBMUCs, enriched mounocytes, and
CDio-depleted monocytes were  prepared  as described mn  Example 25,
Lave PBMCs (30,000/well}, enriched roonocytes {20,000/ well}, and CDilo-depleted
monocytes {20,000/well} were then added to the wells 10 culture medium (50 uL) and the plate
was placed 1o an IncuCyte® bive cell magig mstrument 10 an incubator (37 °C, 5% 02} and
scanned every 4 hours over 2 days. The number of red objects (cancer cells} were quantified using
the Inculyvte© Zoom software. Red object confluency i each well was normalized  to its
own T=0 time point red object confluency. The red object confluency 1s plotted in FiGs. A o
8C as a function of time and shows that CD3+ T cell-depleted monocyte populations have
comparable cancer cell kilhing activity in response to tumor cell-targeted ADC activity. Conjugate
8b-1, at 4 nMand 20 nM payload concentrations induced robust kitling of OVCAR3-NucRed
cancer cells by PBMUs (I, SA), enniched monocytes (FEG. 88), and (U116 depleted monocytes
(FIG. 8C). Compound 1 at 20 nM induced cancer cell killing only in enriched monocyte and

{D16-depleted monocyte co-cultures.
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Example 32: In vitro measurements of human UXTLI0 and cell binding of HER2 targeted
Antibedy Drug Conjugates to HCC1954 human breast cancer cell line

[662] HCC1954 breast cancer cells were grown to ~80-95% confluency in RPMI 1640
medium supplemented with FBS (10%) and penicilhin/streptomyein (1%}, Cells were harvested
and added to wells of a 96-well flat bottom plate {40,000/ well) and incubated overnight at 37 °C,
5% COn. Cells were then treated with test HERZ antibody-drug conjugates {20 pL} as indicated in
Table 4, at concentrations ranging between 1 pM and 10 pM, and incubated for 24 hours at 37 °C,
5% COn. Plates were centrifuged (300 g, 5 minutes), the supernatants were collected {100 mL) and
subjected to ELISA analysis for human CXCL10 (Human CXCL10/1P-10). Developed plates were
read at ODaso on a SpectraMax M5 plate reader. The values for each treatment were plotied, and
ECs0 values calculated with GraphPad Prism software using a four-parameter curve fitting.

[663] For the determuination of cell hinding of HER2 antibody-drug conjugates to HCC1954 cells
were grown to ~80-95% confluency in RPMI 1640 medium supplemented with FBS (10%) and
penicitiin/streptomycin (1%). Cells were harvested and added to wells of a 96-well V bottom plate
{50,000/well}. The cells were pelleted (300 x g, 5 nunutes) and resuspended 1n solutions of test
HER2 antihody-drug conjugates as indicated in Table 4 at concentrations ranging between 0.01
nM and 100 nM and ncubated on 1ce for 3 hours. Cells were then washed in 1ce cold PBS (3x),
pelleted (300 g, S munutes), and incubated with detection antibody {Goat Anti Human IgG -Alexa-
647 (8 +L chain) for | hour at 4 °C. Cell suspensions were pelleted (300 g, 5 minutes), washed 3
times in ice cold PBS, and fixed by resuspending in sohition of paraformaldehyde (2%},
Resuspended cells were then subjected to flow cytometry analysis on a MACS Quant Flow
Cytometry. Single events (10,000) were collected for analysis. Population gating and Mean
Fluorescent Intensity (MFI} analysis was performed with FlowlJo Software.

[664] Table 4 summarizes the mean ECso values for cell binding and CX{CL10 induction

HCC1954,

Table 4

. ) e CXCLIOFLISA | Cell Binding ECs
Test Articles DAR ECs0 (nM) (nM)

Conjugate 25 6.6 0.13 ND

Conjugate 45 6.5 017 ND

Conjugate §-2 6.8 0.51 ND

Conjugate 28 5 0.16 1.0

Conjugate 29 5.5 0.18 ND
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Test Articles DAR ?;‘ii;&?lmlg igi}gmdmg ECso
Conjugate 62 6.5 0.20 ND
Conjugate 64 6.4 0.22 N
Conjugate 58 6.5 2.3 ND
Conjugate 74 6.9 3.4 ND
Conjugate 78 7. 2.7 N
Conjugate 28 5 0.16 1.0
Conjugate 82 i 0.17 ND
Conjugate 52 7.7 012 2.3
Conjugate 50-1 7. 0.13 ND
Conjugate 66-2 5.3 1.38 N
Conjugate 32-1 6.5 1.23 2.4

ND = Not Determined

(6651 As shown in Table 4, treatment of HCC1954 cells with Her2 targeted antibody-drug
conjugates resulted 1 sub- to low nanomolar ECse values for induction of CXCL10. Where
determuined, ECso values for binding of Her2 targeted ADCs to HCC1954 cells were also n the

low nanomolar range.

Example 33; Activity of tumor cell targeted HERZ Antibody Drug Conjugates in cancer
cell/PBMC co-caltures

[666] Cancer cell killing activity: SKBR3 human breast cancer cells stably expressing the
nuclear-restricted mKate fluorescent protein were generated as described in Example 28A and
designated as SKBR3 NucRed cells. 20,000 cells {per well} SKBR3 NucRed cells were seeded in
96-well tissue culture plates and aliowed to attach 6 hours in 50 gl of RPMI-1640 medium with
10% FBS and 1% penicitlin/streptomycin. A range of dilutions {0.0.1 nM to 200 nM based on
pavload; 4-fold serial dilutions in growth medium) of the 50 pb test articles (Conjugate 8a-2,
Conjugate 8-§, Conjugate 8¢-2 and Compound 1} were added to each well and the plate was
incubated for 20 min at 37 °C. PBMCs or primary human monocytes (isolated from PBMCs as
described in Example 29} {(50,000) were then added to each well and the assay was performed as
described in Example 28. Table 5 shows the ICs values (killing activity) of the test articles in

cancer cell / PBMC and isolated primary human monocyte co-cultures {cancer cell killing activity ).
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Table 5
Test Article Conpugate 8a-2 Conjugate 8- “onjugate 8¢-2 Compound 1
I 50 (M) - PBMIC 0.03 0.91 NA G 51
{50 (nM) - Monocyte 0.05 1.6 NA %.32

[667] As shown m Table 5, Conjugate 8a-2 exhubited ~300x and ~150x greater potency
compared to Compound 1 in PBMC and monocyte co-cultures, respectively. The potency of
Comgugate 8- was ~30x and 80x lower relative to Conjugate 8a~2 wn PBMC and monocyte co-
cultures respectively. Conjugate 8¢-2 had mmnimal activity in both PBMC and monocyte co-
cultures.

[608] CXCLIY induction: Table 6 shows the ECa0 values of the test articles in cancer cell /
PBMUC and 1solated primary human monocyte co-cultures for CXCLI0 induction.

Table ¢

Test Article

_onjugate 8a-2

Conjugate 8-

“onjugate 8¢-2

Compound 1

ECs (nM) - PBMC

(.06

2.35

NA

26.13

205

NA

31.10

EC0 (nM) - Monocyte 0.04

[669]

CXCL1IO nduction compared to the Compound 1 in PBMC and monocyte co-cultures,

As shown 1n Table 6, Conjugate 8a-2 exhubited ~400x and ~700x greater potency for

respectively. The potency of Conjugate 8§ was ~30x lower relative to Conjugate 8a-2 n both
PBMC and monocyte co-cultures. Conjugate 8¢-2 had muumal activity 1n both PBMC and
monocyte co-cultures,

[670]

above to analyze the mduction of Type I Interferons in supernatants 24 hours post treatment

Type I IFN induction: Co-cultures of SKBR3 cells and PBMCs were set up as described

using a human 1L29/1L28b ELISA kit. Table 7 shows the ECso values of the test articles in cancer
cell/PBMC co-cultares for IL29/IL28b mduction (IFNAT / A3}
Table 7

Compound 1
28.30

“onjugate 8c-2
NA

Conjugate 8-
0,54

Test Article
ECse (M) - PBMC

Conpugate 8a-2
0.03

[671] As shown in Table 7, Conjugate 8a-2 exhibited ~400x greater potency for IL2%1IL28b

mduction compared o the Compound 1 m PBMC co-cultures. The potency of Conjugate 8- was

248294826 vi



Attorney Docket No. MRSN-(33/061WO

~ox lower relative to Conjugate 8a-2 in PBMC co-cultures. Conjugate 8¢-2 had minimal activity
m PBMC co-cultures

[672] The data in Tables 7 -9, demonstrates that mutation in the Fe region of ADC that abrogates
FoyR mteractions reduces but does not eliminate the cancer cell killing activity of the targeted

ADC thereby suggesting an Fe-independent contribution of the ADC.

Example 34: Induection of STING pathway in immune cells

[673] The induction of STING pathway inimmune cells by Her2-targeted STING ADC
was evaluated by a cancer cell/THPI-IRF3-Luciferase reporter cell co-culture assay. SKOV3
human ovarian adenocarcinoma cells were seeded in 96-well CellBind surface tissue  culture
plates {20,000/well) and allowed to attach for 6 hours in McCoy’s 5a medium with 10% FBS and
1% penicillin/streptomycin. A range of dilutions (0.01 nM to 300 nM based on pavlcad; 4-fold
serial dilutions in growth medium} of the test articles Conjugate 32-5, Conjugate 32e and
Compound 30 were added to each well and the plate was incubated for 20 min at 37 °C. 506,000
THP 1-dual reporter cells were then added to each well and the incubation continued for 20 hours
at 37 °Cin a hunudified atmosphere of S% CO» Cell culture supernatants (20 pl.) tfrom each
ncubated sample was added to resuspended QUANTI-Luc (50 ul} and the luminescent signal for
IRF3 was measured womediately using a SpectraMax MS plate reader (Molecular Devices). The
ECse value was determived from the dose response curve. Table 8 provides the ECso values m
THP1-Dual cells co-cultured with SKOV3 cancer cells.

Table 8

Test Article Conjugate 32-5! Conjugate 32¢ | Compound 38
ECs (nM) 0.78 NA 38.51

[674] As shown in Table §, treatment of SKOV3 and THP-1 co-cultures with Her2-targeted
ADCs resulted in subnanomolar to low nanomolar ECso values for mduction of STING pathway

in the THP-1 immune cells.

Example 35: Activity of tumor cell targeted HER? Antibody Drug Conjugates in cancer
cell/PBMUC co-cultures
(6751 CXCL1Y induction: Calu3 human lung adenocarcinoma cells were seeded in 96-well

tissue culture plates and allowed to attach overnight at 37 °C, 5% €02 in 100 pL. of EMEM
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mediom with 10% FBS and 1% penicibiny/streptomycin. Culture medium was replaced with fresh
media (100 pl) Arange of dilutions (0.0.1 nM to 200 nM based on payload; 4-fold serial
dilutions in growth medium) of the 50 ul test articles {Conjugate 32-4, Compound 38 and
Conjugate 32b-1 were added to each well and the assay was performed as described in Example
33-CXCL10 mnduction. Table 9 shows the ECso values of the test articles in cancer cell / PBMC

and cancer cell monocultures for CXCL10 induction.

Table ¢
Test Article Conjugate 32-4 Compound 30 Conjugate 32b-1
ECs (M} - PBMC 006 160.20 NA

[676] As shown in Table 9, Conjugate 32-4 extubited subnanomolar potency compared to
Compound 36 i cancer cell/PBMC co-cultures and monocultures respectively. Conjugate 32b-1

had munimal activity in both cancer cell/PBMC co-cultures and monocultures.

Example 36: Activation of the STING pathway in cancer cell monocultures in the presence
of conditioned media from untreated immune cell culiures

(6771 Conditioned media was prepared by culturing 1.5 x 10%/mL PBMCs (two different donors),
1 x 10%mL primary monocytes (isolated from PBMCs from two different donors, as described in
Example 293, or 1 x 10%/mL THP cells in RPMI-1640 medium with 10% FBS and 1% penicillin/
streptomycin for 24 hours at 37 °C, 5% Oq2, 10 an incubator. The supernatants were collected and
spun down at 2000 rpm for 10 mun to remove any cells. SKOV3 cells were seeded mn 96 well plates
{30,000/ well} and allowed to attach overnight iy RPMI-1640 mediom with 10% FBS and 1%
pentcitlin/streptomycin. Culture medium was replaced with either 100 pl/well of fresh media
{control} or conditioned media from untreated immune cells followed by the addition of
Compound 1 (50 pL/well, 100 oM final concentration) or control media (no treatment) to each
well. After mcubation for 24 hows at 37 °C, 5% O2 supernatants from the 96 well plates were
analyzed for CXCL10 production uysing a human CXCL10 ELISA kit Table 10 shows the O.D.

450 values for CXCL10 produced by the SKOV3 cancer cell monocultures.
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Table 10

Conditioned Media | o0, 430 Control 0.0, 438
{No STING agonist freatment) + 180 nM Compound }

None 0.02 +/- 0.028 0.16 +/- 0.038
PBMC (Donorl) 0.47 +/- 6.058 2.22 +/- 0.084
PBMC (Donor2) 0.13 +/-0.019 0.83 -+/- 0.086
Menocyie {Donorl ) 0.04 +/- 0.010 1.62 +/- G.050
Monocyie (Donor2) 0.21 +/-0.018 0.97 +/-0.142
THP1 0.00 +/- 0.007 0.18 +/- 0.043

[678] As shown in Table 10, SKOV3 cells responded to STING agomist treatment in
monocultures only n the presence of conditioned media from PBMCs and primary human
monocytes but not from THP1 cells, thereby suggesting that PBMCs or primary human monocytes

secrete factors that can sensitize cancer cells to STING agomist treatment.

Example 37: Toumor Growth Response to Admimistration of HERZ2 Antibody-Drug
Conjugate in SKOV3

[679] Female CB.17 SCID mice were inoculated subcutaneously with SKOV3 human ovanan
cancer cells (10 x 10° cells per mouse). Animals were randomized into treatment groups when
tumor volumes were between 63-75mm’ (mean = 65 4mm’/group) (n=10/group). Vehicle,
Trastuzumab (3/0 mg/kg), BABZI STING agomist (0/5 mg/kg), Conpugate 8¢-1 {(1/0.04 mg/kg or
3/0.12 mg/ke), or Conjugate 8a-1 (1/0.03 mg/ke or 3/0.09 myg/ke) were dosed intravenously as a
single dose on day 1 {all doses are given by antibedy/payload). Transient body weight loss, within
acceptable limits, was observed 2-3 days following treatment, with no additional clinical
observations, for tABZI STING agomnist (0/5 mg/ke) and Conjugate 8¢-1 (3/0.12 mg/kg). Body
weight loss at later time-points correlated with tumor progression, indicating tumor modei-induced
cachexia.

[680] FIG. 6 provides the results for the tumor volumes of SKOV3 tumor-bearing mice treated
with Trastuzumab, diABZI STING agonist, Conjugate 8¢~1, Conjugate 8a-1 or vehicle. Treatment
with Trastuzumab (3/0 mg/kg), dIABZI STING agomnist (0/5 mg/kg) or Conjugate 8¢-1 (1/0.04
mg/kg or 3/0.12 ma/kg) resulted 1n 475, 36.9, 13.5 or 25.5 % TG, respectively. Treatment with
Conjugate 8a-1 {1/0.03 mg/kg or 3/0.09 mg/kg) resulted 10 86.5 and 100% tumor regression,
respectively.
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Example 38: Serum Cytokines Following Administration of HERZ Antibody-Drug
Conjugate in SKOV3

[681] Female UB.17 SCID mice were inoculated subcutaneously with SKOV3 human ovanan
cancer cells (10 x10° cells per mouse). Animals were randomized into treatment groups when
tumor volumes were between 108-172 mm® (mean = 128-131.6 mm®). Vehicle, iABZI STING
agonist (0/S mg/kg}, Conjugate Be-1 {3/0.12 mg/kg) or Conjugate Ba-1 (3/0.09 mg/kg) were
admirnustered intravenously on day 1 (all doses are given as antibody/payload, n=10 for each
group}. Serum was collected at 6, 12, 24, and 72 hours post-dose (n=S per group) and snap-frozen
on dry ice for serum cytokine analysis. Tumors were collected at 12 and 72 hours post-dose {(n =
5 for each time point) and processed into formalin-fixed paratfin embedded (FFPE} blocks.

[682] Serum cytokines {Fotaxin, G-CSF, GM-CSF, TFNy, IL-1g, IL-103, 1L-2, 1L-3, IL-4) 1L-5,
1L-6, IL-7, IL-9, TL-10, TL-12 (pd0), TL-12 (p70), IL-13, TL-15, IL-17, CXCL10 (IP-10), CXCL1
(KC), LIF, LIX, MCP-1, M-CSF, MIG, MIP-1q, MIP-18, MIP-2, RANTES, TNFo, and VEGF)
were analyzed using mouse cytokine/chemokine magnetic bead panel on a FlexMap3D Luminex
instrument. Belysa Tromunoassay Curve Fitting Software was used for data analysis,

[683] FIGS. 7TA-TH provide measured cyvtokines as a function of time. Only cyiokimes with a
measurable increase relative to vehucle control are shown (CXCL-~10 (IP-10), TL-6, TNFu, IFNy,
CXCL KO, MIG, MIP-1 and RANTES). Inserts in each plot show cytokine fevels induced by
Conjugate 8a-1 and Conjugate 8¢-1 relative to vehicle. The mtravenously administered dIABZI
STING agonist induced significantly higher levels of serum cytokines than Conjugate 8a-1 or
Conjugate 8e-1, with fold differences as high as 100 fold for 116 and as low as 6 fold for CXCL10.
For most cytokines, there was no significant difference between control and targeted ADCs, and
few cytokines showed difference between the velucle control and the ADCs. Y-axis scales in the
main plot and insert emphasize the difference between dtABZI STING agonist and the rest of the

treatments 0 this stady,

Example 39A: PD Responses Following Administration of HER2Z Antibody-Drug Conjugate
i SKOV3
[684] Six-week-old female CB.17 SCHD were inoculated subcutanecusly with SKOV3 heman

ovarian cancer cells (10 x 10° cells per mouse). Animals were randomized into treatment groups
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when tumor volumes were between 75-126 mm’ (mean = 94.5-96.7 mm%/group). Vehicle,
Conjugate Be-1 (3/0.12 mg/kg) or Conjugate 8a-1 (3/0.09 mg/kg}, Conjugate 8¢-1 (3/0.12 mg/kg)
or Conjugate 8a-1 {3/0.09 mg/kg) were adminustered mtravenously on day 1 (all doses are given
as antibody/payicad, n=12 for each group). Serum was collected at 6, 12, 24, and 72 hours post-
dose {n=6 for each group) and snap-frozen on dry ice for serum cytokine analysis {data not shown}.
Tumors were collected at 12 and 72 howrs (=6 for each group) and fixed in FFPE blocks for
further processing.

[685] ForReal Time qPCR Analysis, RNA was extracted from the FFPE blocks using the Qiagen
Rneasy FFPE kit Samples were equalized based on nanodrop reading and cDNA produced using
the Thermofisher SuperScript TV VILO Master Mix with exDNase Enzyme Gene expression
assays for mouse CXCL10, interferon-beta, and 1L-6 were set up with the TagMan Fast Advanced
Master Mix. ABI assays for mouse Imterferon-f (JFNb), 1L-6 and CXCLI0 were used with
GAPDH, and RPL30 as housekeepers. Levels of mRNA relative to GAPDH were calculated using
225 method.

[686] FIGS. 8A-8C provides levels of mouse CXCL10, Interferon-f, and IL-6 mRNA mn
SKOV3 tumors measured at 12 and 72 hours. Treatment with Conjugate 8a-1 resulted in the
highest levels of CXCL10, Interferon-B, and TL-6 mRNA at 12 hours relative to the Vehicle or
Comgugate 8e-1. For Conjugate 8a-1, CXCL10, Interferon-B, and IL-6 mRNA levels all decreased
at 72 hours,

(6871 FIG. 9 provides (D45 ymmanohistochemistry (JHC) stamming of FFPE tumor tissue
sections with rabbit anti-CB435 monoclonal antibody at 12 and 72 hours for Conjugate 8a-1,
Conjugate 8e-1 or vehicle. As shown, there was mcreased UD45-positive mouse immune
cell miiltration into the SKOV3 tumors 1n SCID muce at 72 hours post treatment with Conjugate

8a-1.

Example 398: Expression of STING pathway genes in SKOV3 homan tumor xenografts in
SCHD) mice in response to HER2 Antibody-Drug Conjugate.

[688] Female CB.17 SCID mice were inoculated subcutanecusly with SKOV3 human ovanan
cancer cells and treated with Conjugate 8a-1 {3/0.09 mg/kg) as described in Example 38 Tumors
were harvested and processed into FFPE as described in Example 31, RNA was extracted using

the {1agen Rnegasy FFPE kit according to kit instructions. 150 ng RNA per sample was analyzed
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on NanoSiring nCounter Max system using the nCounter pan-cancer human or mouse immune
profiling panels and nCounter Standard Master Kit. Tables 11 shows the log2 fold changes of

selected STING pathway genes at 12 hours.

Table 11
Human Mouse
Gene Name Lﬁgz fold Std Error L?gz ﬁ%m Std Error
Change Change
CXCLIO0 11.7 1.11 8.02 0.482
TENBE 9.26 1.02 4.82 1.13
IFIT2 7.88 0.229 7.12 0.435
IFIT1 5.96 0.31 5.81 (.39
ISGLS 6.67 0.36 5.79 0.382
IL6 S.94 0.749 6.36 0.647
IRF1 5 48 0.14 4.83 0.125
MX1 $.4 0.324 6.68 0.542
TFIH1 5.07 0.223 443 0.36
IRF7 4.1 0.322 472 0.403
TENAL 6.52 0.695 Not Applicable
IFNA2 4.6 0.603 Not Detected

[689] As shown in Table 11, a single admunstration of Conjugate 8a-~1 resulted in marked
induction of both mouse and human STING pathway genes, suggesting that the tumor-targeted

STING agonist ADCs may induce turnor-intrinsic STING pathway activation i tumors i vivo.

Example 40: Pharmacokinetic analysis of Her-2 targeted ADC in CB.17 SCID mice

[690] Ten-week-old female CB .17 SCID mice were dosed miravenously as a single dose on day
1 with vehicle or Conjugate 8a-1 (3/0.1 mg/kg) {doses are given as antibody/pavioad, n=3 for each
group}. Blood was serially collected from all ammals at 1, 24, 48, 72, 96, 168, 240, and 336 hours
followimg treatment (n=3 for each group). Whole blood was immediately diluted 1:10 with acidie
buffer (0.6% BSA (w/v}, 5 mM EDTA m 100 mL PBS + 15.34ml 10 mg/mL airic aad), for a
total volume of 0.1 mL. Diluted whole blood was snap-frozen on dry ice and stored at -80 °C until
analysis for total antibody and conjugated drug.

[691] FIG. 18 provides the results for circulating plasma concentrations of total antibody and

conjugated drug. Plasma concentraiions of ~25.1 ug/mi. and ~0.46 pg/mL were achieved for total
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anttbody and conjugated drug, respectively, and a corresponding clearance rate of ~6.71
mb/day/kg for total antibody and ~20.2 mlL/day/kg for conjugated drug.

(6921 Similarly, Conjugate 32-3 (1.14/0.04 mg/ke) was administered, and total antibody and
conjugated drug was assessed at 0.25, 24, 72, 168, 240, and 336 hours. Data 1s reported in Table

12.

Table 12

Cmax (og/mL) Half-life {(day} AUCm i obs
{Day*ng/mL} {(mL/Bay/Kg)
Conjugated 562+ 16 6.43+1.15 2880 + 468 142 +£251
Drug
Total Antuibody | 12200+ 1160 694120 96300 + 7190 11.9+088

Example 41: Expression of STING pathway genes in SKBR3 cancer celi / PBMC co-
culiures in response to Her2-targeted STING agonist ADC treatment.

[693] Namestring Analysis: Cancer cells were seeded (250,000 cells/well} in duplicates 1 12
well plates m 075 ml culture mediom (RPMI-1640 mediom with 10% FBS and 1%
pencithin/streptoraycin} and allowed to attach at 37 °C 10 a 5% CO: mncubator overrught. Culture
medium was removed and Conjugate 8a-3 or vehicle was added into the wells in 0.5 mL culture
mediurn at a final concentration of 50 nM (based on payload). 500,000 PBMCs per well were
added to each well in 0.5 mL medium. After 5 hours of incubation at 37 °C, the suspended cells
were collected m an Eppendorf tube and spun down briefly. Supernatant was removed and the tube
was placed on ice. The attached cells were lysed with the RNA lysis buffer and transferred onto
the suspension cell pellet. RNA was extracted using the (iagen Roeasy mumt kit according to kit
mstroctions. 150 ng RNA per sample was analyzed on NanoString nCounter Max system using
the nCounter pan-cancer human rmmane profiling panel and nCounter Standard Master Kt

[694] Table 13 shows the log2 fold changes of the selected STING pathway genes by Conjugate
8a-3 vs vehicle treatment {5 hours) in SKBR3 cancer cell and PBMC co-cultures tn vitro. 50 nM
Conjugate 8a-3 treatment led to marked induction of STING pathway genes and the type HI

Interferons (IFNAI and IFNA2), confirming that the tumor-targeted STING agonist ADCs
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treatment induces STING pathway genes as well as Type HI Interferons also in in vitro cancer /
mmmune cell co-cultures.

Table 13

Logl fold P-value
{ene Name ) std Ervor
Change
IFNAL 10.7 0.207 S 17E-G8
IFNAZ 12.5 0.318 2.04E-07
CXCL1G 7.86 0.0538 2.85E-10
IFNBE 9.76 0.0493 6.25E-11
IFIT2 915 0.393 2. 72E-06
IFIT1 8.08 0.0854 2 49E-09
ISG1s 6.73 0.182 2. 738-07
ILo 855 0.382 3.32E-06
IRF1 6,99 0.171 1.65E-07
MX1 448 0.0876 5.41E-08
IFIH1 4.2 0.0853 6.49E-08
IRF7 345 0.15 2.92F-06

(6951 gPCR Analysis of type HI interferon genes: SKBR3/PBMC co-cultures were set up as
described above and treated with 50 oM and 1 oM {based on paylocad) of Conjugate 8a-3 or
Conjugate Bc-2 for 5 howrs. Cells were harvested and RNA was extracted as described above.
gPCR analysis was performed as described in Example 39A. ABI assays for human IFNAT (1L29),
IFNAZ (JL.28a), and IFNA3 (IL28b) were used with GAPDH, and ACTB as housekeepers. Levels
of mRNA relative to GAPDH were calculated using 27AACT method as shown in Table 14.

Table 14

Relative mRNA Expression
Treatment
FFINAE (129} FFNA2 (EL28a) PFINAS (BL28D)
Conjugate 8a-3 — 50 nM 1905+ 189 327235 277+£1.2
Conjugate 8a-3— 1 nM 894+172 20164327 297420
Conjugate 8¢-2 — 50 oM 1825 O ¢
Conjugate 8¢-2 —1 nM 0 G 0

248294826 vi

260




Attorney Docket No. MRSN-(33/061WO

[696] Table 14 shows the mRNA expression of type I interferons relative to the house keeping

genes i response to targeted ADC and control ADC treatments of the cancer cell / PBMC co-
cultures. Conjugate 8a-3 treatment at both 530 nM and 1 oM pavicad dose mnduced marked
upregulation of type I interferon genes. Conjugate 8¢-2 treatment did not mduce type HI

mterferons significantly at the doses used in this experiment.

Example 42: Induction of Type I Interferons in STING wild type or knock out SKBR3
cancer cell and PBMC co-cultures

(6971 STING wild type or knock out cancer cell {as described in Example 30} and PBMC co-
cultures were treated with Conjugate 8a-3, Comjugate 8j-1, Conjugate 8¢-2 and Compound 1
{0.0.1 nM to 200 nM based on pavicad; 4-fold serial dilutions) and Type HI Interferons TFNAL/
IFNA3 (IL29/11.28b) cytokines were measured as described in Example 33 — Type I Interferon
Induction.

[698] Table 15 shows the Type I Interferons IFNAL/ IFNA3 (IL.29/1L.28b) cytokine production
n STING wild type or STING knock out SKBR3 and PBMC co-cultures in response to Conjugate

8a-3, Conjugate 81, Conjugate 8¢-2 and Compound 1.

Table 15

Conjugate 8a-3 Conjugate 8j-1 | Conjugate 8¢-2 | Compound 1
Cancer Cell Line | ECs Bmax | ECs | Bmax | ECs | Bmax | ECs | Bmax

(M} (OBysp) | (8M) | {OD4s0) | (8M) | {ODuse) | (inM) | (ODuse)
STINGwildiype | 14 26 | 08 | 26 | NA | 18 | 493 | 05
STING knock out , . : ,

0.1¢ 7 ™ 4 3 N/ 12 {/
(ssRNA#3) A9 0. NA G NA ( NA 0
STING koock out | ., - ., \ ) .
(sTRNA#A) 0.27 0.7 NA 0.1 NA 0.1 NA 0

(6991 Both Conjugate 8a-3 and Conjugate 8j-1 induced robust Type I Interferons IFNAT/ TFNA3

(1L29/11.28b} cytokine production in STING wild type SKBR3 cell co-cultures. Compound 1 also
mduced Type HI Interferons IFNAY/ IFNA3 (IL29/1L.28b) production in this co-culture setting but
with a ~400x lower ECso concentration whereas Conjugate 8¢-2 had no significant activity. The
amount of IFNAL/ IFNA3 (IL29/28b) production in the STING knock out SKBR3 cell co-cultures
was markedly reduced in response to all treatments as evident from the very low Bmax {OD450)
fevels.
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Example 43A: Effect of IFNAL (1129} or IFNAZ (11284} neutralizing antibodies on the
killing activity of the Her2-Targeted STING ADC in cancer cell and PBMC co-cultures
[700]  Cancer cell killing activity: SKBR3 and PBMC co-cultures were conducted as described
in Example 33 — Type I Interferon Induction to assess the killing activity of Conjugate 8a-3 (1
aM or 0.1 nM based on payload) in the presence of IFNAT (1L29) or IFNAZ (IL28b) neutralizing
antibodies {10, 2, 0.4, 0.08 ug/mL}. As shown in FIG., 11 the IFNAT neutralizing antibody at 10,
2, and 0.4 pg/mL inhibited the cancer cell killing activity Conjugate 8a-3 at 0.1 nM (based on
pavioad} in PBMC co-cultures. No mnhibition was observed with the IFNAL antibodies when
Conjugate 8a-3 was used at the 1 nM (based on payload) IFNA2 neutralizing antibodies did not

inhibit cancer cell-killing activity even when Conjugate 8a-3 was dosed at 0.1 nM

Example 438: IFNAY/ IFNA3 (L29/28b) cytokine induction
[701] Sister plates of the assay described 1n Example 43A were used to analyze IFNAL/ IFNA3
{11.29/28b) in the supernatants 24 hours post treatment using a human [L29/28b ELISA kit as

described in Example 33 — Type TH Interferon Induction Table 16 shows the OD450 values

obtained from each condition.

Table 16

Conjugate | ... - FENAL/ EENA3
3';_3 EN A mAD |y g

(M) (pg/mL) (OD450)

0 2996 + 0.078

10 1470+ 0.071

1M 7 1 584+ 0,000

04 1491 © 0.071

008 1464 + 0.077

0 2166+ 0.023

10 0.034 40014

6.1 nM 7 0.001 4 0.008

04 0.048 £ 0.011

0.0 5190+ 0.014

Example 43C: CXCL18, IFNG, IL6, and THFo Cytokine Induction,

{7021 Supernatants from Example 43B were used to analyze for CXCL10, IFNp, 116 and TNFa

cytokime production using a human cytokine/chemckine magnetic bead panel on a FlexMap3D

248294826 vi

268




Luminex instrument. Belysa Immunoassay Curve Fitting Software was used for data analysis.
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Table 17 shows the CXCL10, IFNE, IL6, and TNFua cytokines detected in the supernatanis.
Table 17

{:"fg‘fgm IFNA mAb | CXCL10 IFN 16 TNFa
(n’%i) {ng/mi) {pg/ml} {(pg/mL) {pg/ml} {pg/mL}
4] 1187 +23.1 99495 4228 £ 2920 4694+ 863
10 Q27 £ 1225 6159 2191 £1943 434+ 5.5
i oM 2 1106+ 1679 71 4+£91 2831 +260.9 34 +29
0.4 1128+ 449 7677 3735+ 4562 Ti+£96
0.08 1155 +344 104+ 206 44754+ 7255 17042772
¢ 1189+ 75 32+£09 O+ 1179 324+74
10 306+ 1360 3415 774566 16+38
0.1 ndM 2 3254+ 982 24£09 27+ 154 12+0.5
0.4 435+ 186.6 5+£272 42 +21.4 1605
0.08 695 £ 1730 1§5+£16 171 +£14.1 22410
[703] Together these data demonstrate that Type I Interferon production 1s important for the

tumor cell-targeted STING-ADC activity, especially at the low concentrations.

Example 44: Tumor Growth Response to Administration of NaPilb Antibody-Drug
Conjugate in OVCAR-3

[704] Five week-old female CB.17 SCID mice were inoculated subcutaneously with OVCAR-3
cells (S x 10° cells per mouse) Anumals were randomized into treatment groups when tumor
volumes were between 52-180mm’ {(mear: 93-94 o’ /group). Vehicle, diABZI STING agonist
0/S mg/kgy, Conjugate 8¢-1 (3/0.12 mg/kg), Conjugate 8b-1 (3/0.09 mg/kg), or Conjugate 8f
{3/0.12 mg/kg) were dosed intravenously as a single dose on day 1 (all doses are given by
antibody/payload, n=8 for each group group). Transient body weight loss was observed 3-13 days
following treatroent with no additional clinical observations for dtABZI STING agonist (0/5
mg/kg), Conjugate 8¢-1, Conjugate 8b-1 and Conjugate 8F

705}
AIABZI STING agonist, Conjugate 8¢-1, Conjugate 8b-1 or Conjugate 8f When compared with

FIG. 12 provides the resulis for OVCAR-3 tumor-bearing nuce treated with vehicle,

vehicle control, treatment with Conjugate 8¢-1 (3/0.12 mg/kg) resulted 1n a mean increase m tumor

growth of 70.6%. Treatment with dtABZI STING agonist (/5 meg/kg) resulted 10 42.7% TGL
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Treatment with Conjugate 8b-1 (3/0.09 mg/ke) resulted in 98.4% TGL Treatment with Conjugate

8§ resulted 11 83.1% TGL

Example 45: Tumer Growth Response to Administration of Chimeric (highi-migG2a)
NaPi2b Antibody-Drug Conjugate in OVCAR-3

[706] Female CB.17 SCID mice were inoculated subcutaneously with OVCAR-3 human ovarian
cancer cells {5 x 10° cells per mouse). Animals were randomized into treatment groups when tumor
volumes were between 53-223 mm’ {mean = 112-122mm*/group). Vehicle, Conjugate 8d-2 (3/0.1
mg/kg), or Conjugate 8¢ (3/0.1 mg/kg) were administered intravenously on day 1 (all doses are
eiven as antibody/payload, n=8 for each group) Transient body weight loss within acceptable
Iimits was observed 3-15 days following treatment with no additional clinical observations for
Conjugate 8d-2 (3/0.1 mg/ke) and Conjugate 8¢ (3/0.1 mg/kg).

[7071 FIG. 13 provides the results for the tumor volumes of OVCAR-3 tumor-bearing mice
treated with vehicle, Conjugate 8d-2 or Conjugate Be Treatment with Conjugate 84-2 (3/0.1

mg/kg) resulted in 37.3% TGL Treatment with Conjugate 8e (3/0.1 mg/kg) resulted in 95.8% TGL

Example 46: Tumor Growth Response to Administration of Target C Antibody-Drug
Conjugate in a Triple Negative Breast Cancer Xenograft Model

[708] Hight-week-old female NCr nw/ou muce {Charles Ruver Laboratories) were implanted with
human triple negative breast cancer {TNBC) turnor fragments {1 mm’) expressing Target C.
Animals were randomized into treatment groups when tumor volurnes were between 63-108mm’
(mean = 80.7-82 nwn’/group) Vehicle, HABZI STING agonist (0/S mg/kg), Conjugate 8c-1
{1/0.04 mg/kg), or Conjugate 8h (1/0.04 mg/kg) were dosed mtravenously as a single dose on day
1 {all doses are given as antibody/payload, v=9 for each group). Transient body weight loss within
acceptable hmits was observed 2 days following treatment with no additional clinical observations
for BABZI STING agonist {0/5 me/kg}.

[709] FIG. 14 provides the results for the tumor volumes of human TNBC tumor-bearing mice

treated with vehicle, diABZI STING agonst, Conjugate Be-1, or Conjugate 8h. Treatment with

TN
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Example 47; Toumor Growth Response to Administration of Tarset D Antibody-DBrug
Conjugate in Colon Cancer

[710] Sevento eight-week-old female C57Bl/6 mice were ingculated subcutanesusly on the right
flank with murine colon cancer cells (5x10° cells per mouse). Animals were randomized into
treatment groups 10 days following inoculation, when tumor volumes were between 63-108mm’
{mean = 78 mm’/group}. Vehicle, Conjugate 8d-3 (1/0.04 mg/kg), or Conjugate 8g (0.09/0.04
mg/ke) were dosed intravenously as a single dose on day 1 {ali doses represented as
antibody/payload, n=10 for each group). Transient body weight loss within acceptable limits was
observed 2 days following treatment with no additional clinical observations for Conjugate 8g
{0.9/0.04 mg/kg).

[711] FIG. 15A provides the results for the tumor volumes of murine colon cancer tumor-bearing
mice treated with vehicle, Comyugate 8d-3 or Conjugate 8g Treatment with Conjugate 8d-3
resulted in 42% TGE whereas treatment with Conjugate 8g resulted in 92 5% TGL

[712] FIG, 158 shows the Kaplan Meter survival curves for murine colon cancer tumor-bearing
mice treated with vehicle, Conjugate 84d-3, or Conjugate 8¢, Treatment with Conjugate 84-3. Mice

treated with Conjugate 8g had the longest survival.

Example 48: Re-challenge Study for Tumor Growth Response to Administration of Target
D Antibody-Drug Conjugate

{7131 Tumor-free mice {6 out of 9) previously treated with Conjugate 8g {0.9/0.04 mg/ke) from
Example 36 shown i FIG. 16A and age-matched untreated anmimals from Example 38 were
inoculated subcutaneously on the left flank with murine colon cancer cells (5x10° cells per mouse)
and on the right flank with murine lang cancer cells (1x10° cells per mouse} (n = 6 and 12,
respectively). The tumor growth of mice previously treated with Conjugate 8g (0.9/0.04 mg/kg)
when re~-challenged with murine colon cancer cells or murine lung cancer cells are shown in FIG.
6B and FIG. 160, respectively. Previous treatment with Conjugate 8g resulted in 25.5% TGI of
murine lung cancer model and 99 8% TGI of murine colon cancer model when compared with the

respective untreated controls.
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Example 49: Tumor Growth Response to Administration of Target E Antibody-Brug
Conjugate in Embryonic Cancer

[714] Female Balb/C mice were mnoculated subcutaneously with murine embryonic cancer cells
{(5x1(° cells per mouse). Animals were randomized into treatment groups when tumor volumes
were between 56-108 mm® (mean = 75.3-76.5 mm’/group). Vehicle, diABZI STING agonist (0/5
mg/kgy Conjugate 8d8-3 (5.5/0.18 mg/kg), or Conjugate Bi (3.2/0.18 mg/kg) were dosed
mtravenously as a single dose on day 1 {all doses are given as antibody/pavicad, n=10 for each
eroup). Transient body weight loss within acceptable limits was observed 2 days following
treatment with no additional clinical observations for ditABZI STING agonist (/5 myg/kg) and
Conjugate 8i (3.2/0.18 mg/kg).

[713] FIG. 17 provides the resulis for the tumor volumes of murine embryonic cancer tumor-
bearing mice treated with vehicle, diABZT STING agonist, Conjugate 83-3, or Conjugate 8i
Treatment with Conjugate 8d-3 (5.5/0.18 mg/ke) resulted in 27.5 and 66.5% TG, respectively.
Treatment with diABZI STING agomst (0/5 mg/kg) resulted in 93 8% TGL Treatment with

Conjugate 8i (3.2/0. 18 mg/kg) resulied n 205 and 100% TG, respectively.

Example 350: Tumor Growth Response to Adminisiration of HER2 Antibody-Drug
Conjugate in SKOV3 Ovarian Cancer

[716] Female CB.17 SCID mice were moculated subcutaneously with SKOV3 buman ovarnan
cancer cells (10 x10° cells per mouse). Animals were randomized into treatment groups when
tamor volumes were between 63-75 mm” (mean = 654 mm’/group). Vehicle, Conjugate 34a
3/0.11 mg/ke), Conjugate 34 (3/0.11 mg/kg}, Conjugate 20a (3/0.09 mg/kg), or Conjugate 286-1
{3/0.10 mg/kg) were dosed mtravenously as a single dose on day 1 (all doses are given as
antibody/payload, n=10 for each group). Transient body weight loss within acceptable limits was
observed 2-3 days following treatment with no additional climcal observations for Conjugate 344,
Conjugate 28a, Conjugate 34, and Conjugate 20-1. Body weight loss at later time-points correlated
with tumor progression, indicating tumor model-induced cachexia.

(7171 FIG. 18 provides the resulis for the tumor volumes of SKOV3 tumor-bearing mice treated
with vehicle, Conjugate 34a, Conjugate 34, Conjugate 202, or Conjugate 206-1 (3/0.09 mg/kg).

Treatment with Conjugate 28a (3/0.09 mg/ke) or Conjugate 34a (3/0.11 mg/ke) resulted in 21 and
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65.9% TGI, respectively. Treatment with Conjugate 34 (3/0.11 mg/kg)} or Conjugate 28-1 (3/0.10

mg/kg} each resulted 1n 100% mean tumor regression.

Example 51: Tumor Growth Response to Administration of HERZ Amntibody-Drug
Conjugate in SKOV3 Ovarian Cancer

[718] Female UB.17 SCID mice were inoculated subcutaneously with SKOV3 human ovanan
cancer cells {10 x10° cells per mouse). Animals were randomized into treatment groups when
tumor volumes were between 88-126 mm”* (mean = 112.8-113.2 mm’/group). Vehicle, Conjugate
28 (0.3/0.01 mg/kg or 1/0.03 mg/kg}, Conjugate 29 (0.2/0.01 myp/kg or 0.8/0.02 me/ky), Conjugate
8-2(0.3/0.01 mg/kg or 1/0.04 myp/kg), Conmjugate 25 (0.3/0.01 myg/kg or 1/0.04 mg/ke), or
Conjugate 45 (0.3/0.01 mg/kyg or 1/0.04 myg/kg) were dosed intravenously as a single dose on day
1 {all doses are given as antibody/pavioad, n=10 for each group). Transient body weight loss within
acceptable himits was observed 3 days following treatment with no additional clinical observations
for Conjugate 25 (1/0.04 mg/ke). Body weight loss at later timepoints correlated with tumor
progression, mdicating tumor model-induced cachexia.

[719] FIG. 19 provides tumor volumes of SKOV3 tumor-bearing muce treated with vehicle,
Conjugate 28, Conjugate 29, Conjugate 8-2, Conjugate 285 or Congugate 48 Treatment with
Congugate 28 {(0.3/0.01 mg/kg or 1/0.03 mg/kg), Conjugate 29 (0.2/0.01 mg/kg or 0.8/0.02 mg/kg),
Conjugate 82 (0.3/0.01 mg/kg or 1/0.04 mg/kg), Conjugate 25 (0.3/0.01 mg/kg), or Conjugate 43
{0.3/0.01 mg/kg or 1/0.04 mg/kg} resulted w 17.6, 97.6, 121, 86,9, 10.9, 703, 81.9, 15.8 and
27.2% TG respectively. Treatment with Conjugate 23 (1/0.04 mg/kg) resulted 0 74.5% mean

tumor Ffﬁgl’@SSi()l’l‘

Example 52 Toumor Growth Response to Admimistration of HERZ2 Antibody-Drug
Conjugate in SKOV3 Ovarian Cancer

[720] Female CB.17 SCID mice were moculated subcutaneously with SKOV3 human ovanan
cancer cells (10 x 10° cells/mouse + 50% Matrigel). Animals were randomized into treatment
groups when tumor volumes were between 63-75 mm’ (mean = 67.8 mm’/group). Vehicle (saline,
q3dx3 or ¢5dx5), dABZI STING agonist {1.5 mg/kg ¢3dx3 or 0.128 me/kg gdx1), Compound 39
(1.5 mg/kg q3dx3 or 0.128 mg/kg gdx1), Conjugate 32b-2 (3.42/0.128 me/kg gdx1), XMT-1519
{3.00 mg/kg qdx1), Conjugate 32-5 (0. 100/0.004, 0.300/0.013, 1.00/0.042 or 3.00/0.128 mg/ke
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qdx 1}, Conjugate 32¢ (1.00/0.039 or 3.00/0.117 me/kg qdx1) were all dosed intravenously starting
on day 1 {all doses are given as antibody payload, n=10 for each group).

FEG, 28 provides the tumor volumes of SKOV3 tumor-bearing mice treated with vehicle, diABZE
STING agonist, Compound 38, Conjugate 32b-2, XMT-1519, Conjugate 32-8, or Conjugate 32e.
Treatment with Conjugate 32-5 at 1.00/0.042 or 3.00/0.117 mg/kg resulted in 10/10 complete

FOSPONSes.

Example 53: Tumeor Growth Respounse to Administration of HERZ Antibody-Drug
Conjugate in 411 Engineered to Express Human HER2

[721] Female Balb/C mice were inoculated subcutaneously with 4T1 murine breast cancer cells
engineered to express human HERZ2 (4T1-hHERZ) (2 x10° cells per mouse). Animals were
randomized into treatment groups when tumor volumes were between 75-88 mm” {(mean = 71.5-
80.3 mm’/group). Vehicle, Conjugate 8d-3 (1/0.04 mg/kg), or Conjugate 8k {0.9/0.04 ma/kg) were
dosed intravenously as a single dose on day 1 {(all doses are given as antibody/payload, n=10 for
each group). Transient body weight loss within acceptable limits was observed 2 days following
treatment with no additional clinical observations for Conjugate 8k (0.9/0.04 mg/kg)

[722] FIG. 21A provides tumor volumes of 4TI-HHERZ tumor-bearing mice treated with
vehicle, Comjugate 8d-3 (1/0.04 mg/kg), or Conjugate 8k (0.9/0.04 mg/kg). Treatruent with
Conjugate 84-3 (1/0.04 mg/kg) resulted 10 85.4% TG (FIG. 21B). Treatment with Conjugate 8k
{0.9/0.04 mg/kg) resulted in 93.2% mean tumor regression, with 8 out of 10 animals tumor-free at

the end of study (FIG. 21}

Example 34: Tomor Growth Response to Administration of Fo mutant HERZ Antibody-
Drug Conjugates in SKOV3 Ovarian Cancer

{7231 Female CB. 17 SCID mice were moculated subcutaneously with SKOV3 human ovanan
cancer cells (10 x 10° cells/mouse). Animals were randomized into treatment groups when tumor
volumes were between 63-75 mm’ (mean = 72.6 mm’/group). Vehicle, Conjugate 8¢-2 {(3.17/0.10
mg/ke), Conjugate 8a-2 (2.7/0.10 mg/ke or 0.81/0.03 mg/kg), Conjugate 8j (2.71/0.10 mg/kg or
0.81/0.03 mg/kg), or IABZI TV STING agonist (/5 mg/kg)} were dosed mntravenously on day 1

(all doses are given as antibody/paviocad, n=10 for each group).
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[724] FIG. 22 provides the tumor volumes of SKOV3 tumor-bearing mice treated with
Conjugate 8¢-2, Conjugate 8a-2, Conjugate 8), or AABZI IV STING agomist. Treatment with
Conjugate 8a-2 (2.70/0.10 mg/kg) resulted in 10 CR and 10 TFS. Treatment with Conpugate 8a-2
{0.81/0.030 mg/kg resulted in 2 PR, 8CR and 3 TFS. Treatment with Conjugate 8j {2.71/0.10
mg/ke) resulted in 2 PR and 6 CR. Treatment with Conjugate 8 {0.81/0.03 myg/ke) resulted in 3
PR and 1 CR. Treatment with dIABZT IV STING agonist (0/5 mg/kg) resulted in 7 PR

Example 85: In Vitre Binding of NaPi2b Antibody-Drug Conjugates to Human Ovarian
Cancer Cells

17251 OVCARS cells were grown to ~80-95% confluency in RPMI 1640 medium supplemented
with FBS (20%) and penicillin/streptomycin (1%} Cells were harvested and added to wells of a
96-well U bottom plate (50,000/well). The cells were pelleted {300 x g, 5 minutes) and resuspended
in solutions of test articles as indicated in Table 18 at concentrations ranging between 0.01 nM and
300 nM and incubated on ice for 1 hour. Cells were then washed in ice cold PBS (3x), pelleted
{300 g, 5 minutes), and incubated with detection antibody (Goat Anti-Human IgG -Alexa-647 (H
+L chain) for 1 hour at 4 °C. Cell suspensions were pelleted (300 g, 5 minutes), washed 3 times in
ice cold PBS, and fixed by resuspending 10 solution of paratormaldehyde (1%). Resuspended cells
were then subjected to flow cytometry analysis ona MACS Quant Flow Cytometry. Single events
{10,000} were collected for analysis. Population gating and Median Fluorescent Intensity (MFT)
analysis was performed with MACS Quant Software. Table 18 summarizes the mean ECso values
for cell bindmmg.

Table 18

Cell
Test Articles DAR Binding

ECs0 (aM)
Conjugate 68-1 6.2 3.33
Conjugate 324 8.8 2.99
Conjugate 32b-1 5.7 ND
Conjugate 8p-3 6.4 813
XMT-1535 NA 4.29
XMT-1535 NA 3.74
XMT-1535 migGZa | NA 413
Human IgG control | NA ND

NI = Not Determined; NA = Not Applicable
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[726]1 As shown in Table 18, ECso values for binding of NaPiZb ADCs to OVUARS cells were

in the low nanomolar range whereas the isotype controls did not bind to OVCAKRS cells.

Example 56: Functional Activity of NaPi2b Bioconjugates in a Co-LCuliure Assay of
OVCARS Heman Ovarian Cancer and THP1 Reporter Cells
(7271 The induction of STING pathway in immune cells by NaPi2b-targeted STING ADC
was evaluated in a cancer cell/THP1-IR¥F3-Luciferase reporter cell co-culture assay. OVCAR3
human ovarian  carcinoma cells were  seeded in 96-well CellBind surface tissue  culture
plates (20,000/well) and allowed to attach for ¢ hours in RPMI medium with 20% FBS and
1% penicillin/streptomycin. A range of diutions (0.01 nM to 300 oM based on payload; 3-fold
serial dilutions in growth medium) of the test articles were added to each well and the plate was
incubated for 20 min at 37 °C. 50,000 THP1-dual reporter cells were then added to each well and
the incubation continued for 20 hours at 37 °C, 3 % COz. Cell culture supernatants (20 ul) from
each mcubated sarople were added to resuspended QUANTI-Luc (50 ul) and the lummescent
signal was measured immediately using a SpectraMax MS plate reader (Molecular Devices). The
ECse value was deterouined from the dose response curve. Table 19 provides the ECso values m
THP1-Dual cells co-cultured with OVCARS cancer cells.

Table 19

Test Article Conjugate 32aiConjugate 32d/Conjugate 32¢ Conjugate 32b-1onjugate 8b-3
ECs (nb) 029 0.47 NA NA .21

[728] Asshown in Table 19, treatmuent of OVCAR3 and THP-1 co-cultures with NaPiZb- ADCs
resulted m subnanomolar ECso values for induction of STING pathway in the THP-1 immune cells

whereas the isotype conirols had no activity.

Example 87: Tumor Growth Response to Administration of NaPiZb Antibody-Drug
Conjugates in OV AR-3

[729] Female CB. 17 SCID mice were moculated subcutaneously with OVCAR-3 human ovarian
cancer cells (5 x 10° cells/mouse). Animals were randomized into treatment groups when tumor
volumes were between 56 — 122 mum’ (mean = 83.9 — 84.7 am™/group) Vehicle, Conjugate 32b-1

{3.39/0.10 mg/kg), Comyugate 32a {0.93/0.03 or 3.12/0.10 mg/kg), Comyugate 32¢ (2.12/0.10

276

248294826 vi



Attorney Docket No. MRSN-(33/061WO

mg/ke), Conjugate 32d (2.20/0.10 me/kg}, or dIABZI IV STING agonist (/5 mg/kg) were dosed
mtravenously on day 1 {all doses are given as antibodv/payload, n=10 for each group}).

[730] FIG. 23 provides the results for the tumor volumes of OVCAR-3 tumor-bearing mice
treated with Conjugate 32b-1, Conjugate 32a, Conjugate 32¢, Conjugate 32d, or dIABZI 1V
STING agonist.

Example 58: Tumeor Growth Response to Administration of NaPiZ2b STING Antibody-Drug
Conjugate in combination with a NaPi2b AF-HPA Antibody-Drug Conjugate in OVUAR-3
[731] Female CB.17 SCID mice were inoculated subcutaneously with OVCAR-3 human ovarian
cancer cells (5 x 10° cells/mouse). Animals were randomized into treatment groups when tumor
volumes were between 68 — 247 mm’ (mean = 148 — 148 2 mm*/group) vehicle; a combination of
Rituximab AF-HPA ADC (0.75/0.023 mg/kg) and Conjugate 8¢-2 (4.0/0.126 my/ke), XMT-1535
AF-HPA ADC(0.75/0.024 mg/kg), Conjugate 8b-2 (2.0/0.071 or 4. 0/0.142 myg/kg); a combination
of XMT-1535 AF-HPA ADC (0.75/0.024 mg/kg) and Conjugate 8¢-2 {(4.0/0.126 mgkg ); a
combination of Rituximab AF-HPA ADC (0.75/0.023 mg/kg) and Comyugate 8b-2 (4.0/0.142
mg/kg), a combnation of Ruwxamab AF-HPA ADC (0.75/0.023 mg/kg) and Congugate 8b-2
{2.0/0.071 mg/kg); a combination of XMT-1535 AF-HPA ADC (0.75/0.024 mg/kg) and Conjugate
8b-2 (4.0/0.142 mg/kg); a combination of XMT-1535 AF-HPA ADC (0.75/0.024 mg/kg) and
Conjugate 8b-2 (2.0/0.071 mg/kg) a combivation of XMT-1535 AF-HPA ADC (0.75/0.024
mg/ke) and XMT-1535 (4.0/0 me/kg}, or XMT-1335 (4.75/0 mg/kg} were dosed miravenously on
day 1 (all doses are given as anttbody/payload, =10 for each group).

[732] FIG. 24 provides the results for the tumor volumes of OVCAR-3 tumor-bearing mice
treated with vehicle; a combination of Rituximab AF-HPA ADC and Conjugate 8¢-2; XMT-1335
AF-HPA ADC,; Conjugate 8b-2; a combimation of XMT-1535 AF-HPA ADC and Conjugate 8¢~
2; a combination of Ritwamab AF-HPA ADC and Conjugate 8b-2, a4 combmation of Rituximab
AF-HPA ADC and Conjugate 8b-2; a combination of XMT-1535 AF-HPA ADC and Conjugate
8h-2; a combination of XMT-1535 AF-HPA ADC and Conjugate 8b-2; a combimation of XMT-
1535 AF-HPA ADC and XMT-1535; or XMT-1535. All calculations were based on values on day
22 Treatment with a combination of Rituximab AF-HPA ADC (0.75/0.023 mg/kg) and Conjugate
Be-2 (4.0/0.126 myg/ke) resulted in TG of 25.1% (n=10). Treatment with XMT-1535 AF-HPA

ADC (0.75/0.024 mg/kg) resulted in a TGI of 71.6% (=9} and a mean tumor shrinkage of 71.2%

248294826 vi



Attorney Docket No. MRSN-(33/061WO

{n=1). Treatment with Conjugate 8b-2 (4.0/0.142 mg/ke) resulted in a TG of 72.9% (n=9%and a
mean tumor shrinkage of 48% {n=1). Treatment with Conjugate 8b-2 {2.0/0.071 mg/ke) resulted
ina TG of 59 8% (n=10). Treatment with a combination of XMT-1535 AF-HPA ADC (0.75/0.024
mg/kg} and Conjugate 8¢-2 (4.0/0.126 mg/kg) resulted ina TGI of 85.1% (0=9} and a mean tumor
shrinkage of 24.6% (n=1). Treatment with a combination of Rituximab AF-HPA ADC (0.75/0.023
mg/kg} and Conjugate 8b-2 (4.0/0.142 mg/kg) resulted in a TGE of 61.7% (n=10}. Treatment with
a combination of Rituximab AF-HPA ADC (0.74/0.023 mg/ke) and Conjugate 8b-2 (2.0/0.071
my/kg) resulted ina TGL of 55.7% {(n=10}. Treatment with a combination of XMT-1535 AF-HPA
ADC (0.75/0.024 mg/kg) and Conjugate 8b-2 (4.0/0.142 my/kg) resulted in a TGE of 95.2% (n=4)
and a mean tumor shrinkage of 60.5% (n=06). Treatment with a combination of XMT-1535 AF-
HPA ADC (0.75/0.024 mg/kg) and Conjugate 8b-2 (2.0/0.071 mg/kg) resulted n a TGL of 98.2%
{rn=8} and a mean tumor shrinkage of 17.8% (n=2). Treatment with a combination of XMT-1535
AF-HPA ADC (0.75/0.024 mg/kg) and XMT-1535 (4.00/0 mg/kg) resulted in a TGl of 68.2%
{r=9} and a mean tumor shrinkage of 23 7% (n=1). Treatment with XXMT-1535 (4.75/0 mg/kg)

resulted ina TG of 0.6% (n=10).

Example 59 Tumor Growth Response to Administration of HERZ2 Antibody-Drug
Conjugates in SKOV3 Ovarian Cancer

[733] Female CB.17 SCID mice were moculated subcutaneously with SKOV3 buman ovarnan
cancer cells (10 x 10° cells/mouse). Animals were randomized into treatment groups when tumor
volumes were between 75 -100 mn® (mean = 84 - 85 mm’/group). Vehicle, Conjugate 32b
{0.85/0.03 mg/kg}, Conjugate 32-2 (0.90/0.03 mg/kg), Conjugate 88 {0.837/0.03 mg/kg}, Conjugate
838 (2.87/0.10 myg/kg), Comugate 92 {2.36/0.10 mg/kg}, Comugate 1088 (2.23/0.10 myglkg),
Conjugate 89 (0.99/0.030 mg/kg), Conjugate 88a (2.59/0.10 myg/kg), Conjugate 83 (2.85/0.10
mg/kgy, or Conjugate 181 {2.70/0.10 mg/kg) were dosed mtravenously on day 1 (all doses are
given as antibody/payload, n=10 for each group}.

[734] FIG. 28 provides the results for the tumor volumes of SKOV3 tumor-bearing mice treated
with Conjugate 32b, Conjugate 32-2, Conjugate 88, Conjugate 85, Conjugaie 92, Conjugate 109,
Conjugate 89, Conjugate 83a, Conjugate 93, or Conjugate 1681 Treatment with Conjugate 32-2

(0.90/0.03 mg/kg) resulted in 1 PR and @ CR and 5§ TFS. Treatment with Conjugate 88 (0.87/0.03
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mg/ke) resulted in 6 CR and 4 TFS. Treatment with Conjugate 85 {2.87/0.10 mg/kg) resulted in 9
CR and 8 TFS. Treatment with Conjugate 108 (2.23/0.10 mg/kg) resulted 1 PR

Example 60; Tumor Growth Response to Adminisiration of HERZ Antibody-Drug
Conjugates in SKOV3

[735] Female CB.17 SCIE mice were moculated subcutaneously with SKOV3 human ovarian
cancer cells (10 x 10° celis/mouse). Animals were randomized into treatment groups when tumor
volumes were between 75-144 mm® {mean=112-114 mm®/group} (n=10/group). Vehicle,
Conjugate 28 {0.99/0.0325 mg/kg}, or Conjugate 62 (0.9/0.0325 mya/kg) were dosed
mtravenously on day 1 {all doses are given as antibodv/payload, n=10 for each group).

[736] ¥, 26 provides the results for the tumor volumes of SKOV3 tumor-bearing mice
treated with vehicle, Conjugate 28, or Conjugate 62 (HERZ2-targeted). Treatment with Conjugate
28 (0.99/0.0325 mg/ke) resulted in 1 PR, 8 CR, and 5 TFS. Treatment with Conjugate 62
{0.92/0.0325 mg/ke) resulted in 2 PR, 7 CR and 4 TFS.

Example 61: Pharmacokinetics of HERZ Antibody-Drug Conjugates in SKOV3

{7371 Female CB.17 SCID nuce were treated with a single, intravenous injection of vehicle,
Congugate 28 (3.0/0.10 mg/kg), or Conjugate 62 (2.84/0.10 mg/kg) {all doses are given as
antibody/payload, n=4 for each group). Plasma was collected at 15 minutes, 1, 6, 24, 48, 72, 96,
168, and 336 hours following treatment. Plasma was diluted 1:10 10 1.33 mg/mi citric acid for a
total volume of 0.1 ml. Dhluted plasma was snap-frozen on dry ice and stored at -80 °C until PK
analysis,

[738] FiG. 27 provides the results for circulating plasma concentrations of conjugated drug.
Plasma concentrations of ~2.5 ug/ml and ~1.8 pg/ml were achieved for Conjugate 28 and
Conjugate 62, respectively, and a corresponding clearance rate of ~9.05 mL/dav/kg and ~14.6

mi/day/kg respectively,
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EQUIVALENTS
[739] The details of one or more embodiments of the invention are set forth in the accompanying
description above. Although any methods and materials similar or equivalent to those described
herein can be used in the practice or testing of the present disclosure, the methods and materials
are now described. Other features, objects, and advantages of the disclosure will be apparent from
the description and from the claims. In the specification and the appended claims, the singular
forms include plural referents unless the context clearly dictates otherwise. Unless defined
otherwise, all technical and scientific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this disclosure belongs. All patents and
publications cited in this specification are incorporated by reference.
[740] The foregoing description has been presented only for the purposes of illustration and 1s
not intended to limit the invention to the precise form disclosed, but by the claims appended

hereto.

280

248294826 vi



Attorney Docket No. MRSN-(33/061WO

What is claimed is:
1. An antibedy-drug conjugate (ADC) of Formula (1)
PBRM-{AY(L )0 01 1-Dlas (D

or a pharmaceutically acceptable salt or solvate thereof, wherein:

PBRM denotes a protein-based recognition-molecule;

LY, when present, is a linker unit;

A'is a divalent linker moiety connecting the PBRM to LY when LY is present, or to D when
LY is ahsent;

D 15 a STING agonist drug maoiety; and

dis is an integer from about 1 to about 20.

=

A scaffold useful for conjugating with a PBRM, wherein the scaftold 1s of Formula (If}:
AV (L0 0r 1-D()
or a pharmaceutically acceptable salt or solvate thereof, wherein:
LY, when present, is a linker unit;
AY 15 a monovalent linker ruotety comprising a functional group capable of forming a
covalent bond with a functional group of the PRBRM; and
D is a STING agonist drug moiety.
3. The conjugate or scaffold of any one of the preceding claims, wherein each LY, when

present, independently 1s

L)
o MA LD g
Cor1
wherein:

# denotes attachment to Al and ## denotes attachment to I;
M* when present, 1S a peptide motety comprising at least two amino acids;
T!, when present, 18 a hydrophilic group;
LP 15 a divalent linker moiety connecting D to M® when M® is present, or D to A when

M 13 absent.
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4. The conjugate of any one of the preceding claims, being of Formula ({-B'):

(1)
PBR}\xﬁi‘[ff\LkI‘»’EA 7 LD

dis (I-B"

or a pharmaceutically acceptable salt or solvate thereof

5. The conjugate or scaffold of any one of the preceding claims, wherein each A'

mdependently s

(o]
O 5 or
¢}
\é ’ n
. /f\/
Q
9
wherein:

R7 15 -0-, -NR¥ (C1-CioalkyD-, (C1-CroalkenyD-, C1-Cioalkyny!-, -(Cs-Cseycloalky -
, ~aryls, ~O-{Ci-Cx alkyl}-, -O-{Ci-Cio alkenyl)-, ~O-(Ci-Cie alkynyl)-, «{(Ci1-Cro alkyl}-(Cs-Cs
cycloalkyly-, {(Ci-Croalky-arvls, {Co-CroalkenyH-(Cs-Cs eycloalkyly-, (Ca-Croalkenyl}-aryl-, -
{{C2-Cro alkynyl3-(Cs-Ce cycloalkyly, -(Ca-Cio alkynyh-aryl-, «(Cs-Cs cycloalkyN-{Ci-Cioalky}-, -
arvi-{C1-Cro alkvy-, -{Cs5-Cs cycloalky}-{Ca-Cro alkenyl}y-, -aryl-{(Co-Cio alkenyly-, -(Ci-Ce
cycloalky-(Co-Croalkynyl}-, -aryl-{Co-Croalkynyl}-, -(3- to S-membered heterocyeloalkyl}-, -(5-
to B-membered heteroarvi)-, -{C1-Croalkyh-(3- to 8-membered heterocycloalkyly-, «{Ci-Croalkyl)-
{5- to &-membered hetersaryl}-, -{{2-Cio alkenyl}-(3- to 8-membered heterccycloalkyl}-, -(C2-Cro
alkenyl}-{5- to 8-membered hetercarvi}-, -(C2-Cio alkynyl}-(3- to 8-membered heterocycloalkyl)-,
A{Co-Cho alkyny}-(5- to 8-membered heteroaryl)-, -(3- to 8-membered heterocycloalkyl}-(Ci-Cio
alkyi}-, -(5- to §-membered heteroary-(Ci-Cioalkyh-, -(3- to 8-membered heterocycloalky}-(Co-

Crw alkenyl)-, (5~ to 8-membered heteroaryl}-{Co-Cio alkenyi}-, -(5- to 8-membered heteroaryl)-

{Co-Cro alknyl)-, ~(5- to 8-membered heteroaryl}-(Cz-Cro alknyl)-, ~-O-C{OWCH2CH Oy -(CH2 )2~
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{CH2CH2O ), or -(CHoCH2O)-(CHa k-, wherein the alkyl, alkenvl, alkynyi, cycloalkyl, arvil,

heterocycloalkyl, or heteroaryl is optionally substituted,;
R?is H, hydroxy, or Cia alkyl;
18 an integer ranging from about 1 to about 12; and
* denotes attachment to PBRM and ** denotes attachment to L” when L is present, or to

D when L is absent.

6. The conjugate or scaffold of any one of the preceding claims, wherein each A’

mdependently s

i e Gy

{ o ET
[ N/t\/“\/ }\/\Tj{
‘ |
3

wherein:

5

Qr

118 an integer ranging from about 4 to about 6; and

#% denotes attachment to LY when LC is present, or to I when L s absent.
The conjugate or scaffold of any one of the preceding claims, wherein each L7

W

4

~1

independenﬂv I , wherein:

", when present, is -NH-[{CH2CH2O Y- (CH2 Yo-2}0-C(O)-, -NH-{C1-Co alky}-0-C{Q)-, or
~NH-[{CH2CH2 O )p-{ CH2 Yo - C{O-NHACi-Co alkvl)-0-C(0)-, wherein p is an integer ranging
from about 1 to about 20, and g 15 an integer ranging from about 1 to about 10
each W independently is a natural or unnatural amino acid unit;

w is an mnteger ranging from about 0 to about 12;
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% denotes attachment to M™ when M” is present, or to A’ when M” is absent; and

#HREE denotes attachment to I

2. The conjugate or scatfold of any one of the preceding claims, wherem wis 0, 1,2, 3, 4, or
5.
9. The conjugate or scaffold of any one of the preceding claims, wherein LY, when present, is

-NH-A{CH:2CH20 n~-(CHo 2-C(O)-, -NH-CH>-CH{CH3)-O-C{0O)-, or -NH-[(CH:2CH20)4~-(CH2 -

C(O)-NH-(CH2)-0-C{O)-.

10, The conjugate or scaffold of any one of the preceding claims, wherein each L, when

present, independently 1s:

KXk

i z RRKR
(3) S
HQYQ
,/'
Fekk =
™. - g ’
E%N \\H/ \\r Fedkk
(5) o = :
HO

Fededede

o o
H 4
T**/N\:/l\\ﬁ/\zfi‘é\;/ﬂ\

L

(’9) O O#
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NH-
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o) ()
H HRRR
‘/NM\G/‘Y\//U\N/\\/G\H/ WO YO
. s A /14 H Rk N N\/I«L E L
27 °o N i
{28) H o ¢ H
H O 8OO H O
CLL RN N\/JL\ . ‘/N g NMH/N," ,/l'!“\‘ o
(29) H O 2 S H G %’NHE
(30 O ;
§ O : H G : H G
pax e \E)L\E/I\\H/Nh. T gk ‘H*\ﬁ/\ﬁrw : ~ Sk
O Ny {32y e = ;
(31} % ;
H O : p O H @
***,/NV/LL N”;YN‘\E/’ T gededk e N\/LQ’JL\ fkekeke
13 H H o 2 343 ;o1
(33)
H
P 7 ook ok
w0
(35) 140

and **** denotes attachment to D,

i1 The conjugate or scaffold of any one of the preceding claims, wherein LP 1s:

Q

HO O
~F
e HN \v)f\\
x¥kX S H 0
\ HN d N\\_)l\\
F H dededeke
O Ok : (2) O = :

G O
M H
s /\/“”YTB\
B -
T G I
= o7 OH

(3) SR ; (4) ;

wxH

*xd®
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G OH o i
j/ ***\ N’/\\//G\\//\\O/\/K\N/-YM“

‘l&'**\\ E/ H\/?L\ (,,) H H O
: M i O Lot
ﬁ Fehkdk
(5 o :
O
. N/\V’O\/\Q’/\\/Q\v/ﬂ\ -
o H ;

wherein: *** denotes attachment to M® when M” is present, or to A' when M* is absent; and *#%%

denotes attachment to D

12, The conjugate or scaffold of any one of the preceding claims, wherein Lo 13
.
KKk 0 < ,****
\N/\\/ \f\O/\/M\N/\H/
H H o , .
. wherein:

##% denotes attachment to M when M” is present, or to A when M? is absent; and

wEEE donotes attachment to 13

13. The conjugate or scaffold of any one of the preceding claims, wherein M 15
H @ K
® /N N/\WT
Ho Al
O Ak

B

sk

wherein: * indicates attachment to Al indicates attachment to T!; and *** mdicates

attachment to LP,

14, The conjugate or scaffold of any one of the preceding claims, wherein T is ~OH or
“ENH~Reg—(CRagOH)n Ry , wherein:

ni 1S an integer from O to about 6;

each Rss is independently -H or (s alkyl;

Reo 15 a bond, a Cis alkyl linker, or ~CHRso- wherein Rss 15 -H, Cis alkyl, cycloalkyl, or

arylabioyl;
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Rei 18 CH2ORe2, COORa, -{TCH 2 COORe:, or a heterocycloalkyl substituted with one or
more hydroxyl;
Rez 1s -H or Cis alkyl; and

m is an integer from 1 to about 5.

15, The conjugate or scaffold of any one of the preceding claims, wherein T' is
" o OH OH
OH OH iy ToH OH
; A OH C hH QR oH
m%ﬁ N \K}\T A OH
OH OH or OH OH

16, The comjugate or scaffold of any one of the preceding claims, wherein T! is

Res Fas

Eod
%N;—imﬁm—ﬁ:mcﬁm@ Res

4
Res Res wherein

4 1s an integer from 1 to about 25;

each Res 15 independently hydrogen or Crs alkyl;

Rea 1s a bond or a Cr.s alkyl linker;

Res 18 H, Cis alkyl, {CH2nCOORa: or -{CH2)wCORes;
Rez 1s H or Cig alkyl;

0 OH OH
iy L ;
NN A _-OH
OH  OH > Hoo&h On a, S,?
- N
. _oH NH oH oH gy
“’%‘ﬁ \)\5/’\/ OH BN
Res is H, OH OH X OH O , T
o
}{.HN /LN,\/Q\/'\O/\\/O\/\O/
sz [ - OH }g/.HN //\\//\\_/NHZ
o e - R NN
[o] NA\'/ ‘\///\0’/\\/ \//\\Q‘/ P 5}1 //S\\ B J\
H , g 0 ., OF 07 O : and
1 is an integer from 1 to about S.
17 The conjugate or scaffold of any one of the preceding claims, wherein T! is:
288
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;{ ”‘é/\/o e
ﬁ né
O >

wherein Re7 15:{1) -OH;

N 3)
AN /’\/:S;li ( }
SO ;
N\// HN /lL' /\/O\ N ’/\\,/G\/’A\ -~
@)% Ko
o ﬁ-f\/a\,/\cf\fo\,/\ox
‘-,){L_LHN\/\S/OH }{Hle\/\\MNHZ
. - FZy ’
(4) ¢ o, (5y 07 oH :
g e 1y j\ 4 OH
- oY N N"A /krAv
"“%"N A Mo oH om
H O
(6) OH OH s ot hroH e
; ’ = /\/OH
{7) OH OH

wherein ns 18 an integer from about 2 to about 20, from about 4 to about 16, from about 6 to about

12, from about 8 to about 12

18 The conjugate or scaffold of any one of the preceding claims, wherem ns 18 6, 7, 8, 9, 10,
1Lorl2
19 The conjugate or scaffold of any one of the preceding claims, wherein dis 18 an integer

from about 2 to about 8.

20 The conjugate or scaffold of any one of the preceding claims, wherein dis s 6 or 8.

21 The conjugate or scaffold of any one of the preceding claims, wherein each D

independently 1s of Formula (A):
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R‘]-’i
% 19
@] Z']\\{f
rpx" X3 > @‘
S \E[ =N WM
L\ 1 15
e N /‘
8 1
RCZ
AN | 8
T R
Ra__i_d: ﬁN Z:*\/;
X4 241
O }/’V—f 217
RR'S (le)

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof, wherein:

Y1, Y2, 71 and 7 are each independently O, S, C or N

Xy, X2, Wi and W are each independently C or N

X5 and X4 are each independently S or NR';

Xsis N or CR*;

Ko i3 N ar CRAL

R* and R® are each independently -CON(RY(RY), ~-CH2N{RHRY, -NRHYURY, -
NRGCORY, -CHNRHYCOR or one of R® and R° is -CONROYRT, -CHNRIRY, -
N{RHYRY, -NERHCORY or -CHNRHCOMRY, and the other of RY and R® 1s H, -COOH, or -
COxR™Y,;

R°15 Ci4 alkyl;

RA% and R are each independently H, halogen, hydroxy, amino, amino(Cr4 alkyl}-,
optionally substituted {Cis alkyl), or optionally substituted (Cis alkyhoxy-, wherein Cisalkyl of
said optionally substituted (Crealkyl}, or optionally substituted (Cis alkyoxy- 13 optionally
substituted with 1-4 substituents each independently selected from the group comprising
hydroxyl, Cia alkoxyl, -N(ROWRY, -CORD, -CONRY(RY), and -COOH;

each RY is independently H, hydroxy, or Ci alkyl;

R® 15 selected from H, {Cis alkyl), ~-CO(Cia alkyl}, ~OCO(Cis alkyl), and -CO(Cis
alkyl},

each R' is independently H, hydroxy, or (Ci-s alkyl};

R and R*? are each independently absent or Crs alkyl, wherein Cra alkyl is optionally
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substituted by a substituent selected from halogen, -ORS, -NRRY, -COuR®, -CONRRY, -
SONRRY, and -OCONRRY;

R and R%" are each independently absent, H or Ci alkyl; and

R¥ RY RY or RY are each independently absent, H, or T alkyl, wherein Cia alkyl s
optionally substituted by a substituent selected from halogen, -ORS, -NRRY, -CORS, -CONRRY,
-SOINRRY and -OCONRRY,

wherein: (i) at least one of R™ and R*! is present, and wherein at least one of R* and R*
is directly or indirectly connected to L° when LY is present, or to A' when L s absent, via at least
one functional group of the R* and/or R*! or (if) at least one of R™ and R is present, and
wherein at least one of R? and RY is directly or indirectly connected to L” when LY is present, or

to A' when L is absent, via at least one functional group of the RY and/or RV

22. The conjugate or scaffold of anv one of the preceding claims, wherein each D
mdependently 1s of Formula {(A-a), (A-b), (A-c}, {(A-d}, {A-e), (A-D), (A-f1), (A-12), (A-D)3, (A-
£4), (A-£5), (A-g), (A-gl), (A-g2), (A-g3), (A-gd), (A-g5), (A-h), (A-h1), (A-h2), or (A-i)

R4 R4
\Z 19 \Z R1¢
Fone” o~
R S0 “ R 1‘\‘{1
Y S h
= jutas 3.4 v
t/] N}WN SR RPN W g
Yo RS © N RS
g\ §\
{ .
& RCZ’, 5 \\ RLZ
/XS\.—"! i 8 o 5 N 45
R “f: L =N faey! : R e | >_ N /Zz"\’;
l\\“// ~X /}—Q@;L Xa 4 ) i~"
O W% Wi e
718 218
{A-a) {A-b)
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HM R14
z\ 44 \ 19
P Y0 PR @
R N WK R 7N wis
g ™ Ct h \\ RCY
) ° '
>\ \
=02
RC a T
(}Xf; ,\-N>~ qie - L;ng,,w N Py R
5.d 1 =N Zany? RSN SO < 2
R \\\Vj X /\b"' é\)\;’z ) l/ '@X’}
01 =~ Xo O \Ng - 7
Wy g7 16
F16
(A,.(:,) (/’\“d)
14 18
R\ R»ig 9] OTR
Q Liny? 2 K
ok IO w5 Y
R? =N TR <N
&\X/ N-‘)“M 'y\” R‘;b XC \ Rcﬂ
0 tod
Ru
\ g\
\ , & T{CZ
RC2 275 N R18
2N~ N | 8 R® | > N /ZQ‘Y;
rf E\%N vy T s
R } @iv’ O Wy 2R17
G \/’\/_{'xz- 7 Fé'iﬁ
g1 ’
' (A-f)
{A-e)
19 18
LF N Ky —
R?...;.../j\ ;“:‘""NWN 3 d E & ==p \\_,_i
o R
N ot N /
R RC‘E
» \
x i \ =
5N 18 AN
RC...fr i =N Zz~ f:R :‘{’XS N R1~‘3
S @) el =N e
& VV»/A? {7 i ¢ f
2 R ) 7
R16 O W ZR”
F{m
{A~f1)
{A-£2)
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19 13
Yad el
ol ey NN R S—nH \ N
\N N \N/ “N
\> F{\A > Rb1
§ )
C2
‘\ RC2 Q R
Ks. N E 11
.("fXE)\E""N - i /Rjé 5 i QE/ ﬁN Zo~ R ’
RS L =Ny RN Y
= f ,>—< 2 X @
T X, O W
Wa " ;
515 \ R15 ;
(A-3) {A-f4)
18 g
o L R 0\} S\”/R
\ ~N N\ I G S N ¥
R [ e ”‘3{\ LN
N Xg o
R(A 2 C1
/
N\ A\
{
02 Rv¢
p . ,X5 N I g
A5 ~N o ce R
Rf)_i Ei >::. ;‘EZ?_\ Y/ 18 RL)_ R F’i \::::: Z/xY{
Sy (D07 X @y
o wite W
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X5, 1 | 18 Ks. I 8
%7 =4 > R
5 NN 2 F/ _—y s
o i J== 20y R:) i -2 Y
= i =™K 2)
O wiepr O Wi e
£416 : ;{16 :
{A-g3} {A-gd)
R19 R14

e I
SERs D @
N7 c R A RS
R X’S N> HJ']
N\
\
RC:
25N | 18 X
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R14 R'}‘@
;,ir RTQ - é /R 9
[@] A g O s
1 V4 i
AN (O] P (O}
R3 i )"_"N W s e - L SN Wi .__\R s
\X— N RCi N \N\X RC’
& \\ _

fin
R1ﬁ , or
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R'Mv
. Y R18
@) Z‘:\\E"‘/
X 1
HoN = 3
o - % )__N \J'V/X1“R15
N
XES \ RC1
RC?
X5 N
i E =N 22‘\{’/
HpN Ay Ay H@ﬁ’
i O w2
Féim
(A-1}

or a prodrug, solvate, pharmaceutically acceptable salt, or tautomer thereof.

~

mdependently 1s:
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% is absent, -0~ or -NR*-;

R*Yis H or Cis alkyl; and
: denotes attachment to LS when LY is present, or to A' when L is absent
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R*is H or Ci4 alkyl; and

% denotes attachment to L" when LY is present, or to A! when L© 15 absent.

25, The scaffold of any one of the preceding claims, selected from the scaffolds described
Table Al.

26. The scaffold of any one of the preceding claims, selected from the scaffolds described in
Table AZ.

27, The conjugate of any one of the preceding claims, selected from the conjugates described
i Table BI.

28 The conjugate of any one of the preceding claims, selected from the conjugates described

inn Table B2

29, The conjugate of any one of the preceding claims, being
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30, The conjugate of any one of the preceding claims, being
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