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(57) Abstract: The present disclosure provides combinations comprising HER2-targeted STING agonist antibody-drug conjugates
and HER2-targeted therapies or immunotherapies. The present disclosure also provides uses of the combinations in treatment, e.g.,

treatment of cancer.
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ANTIBODY DRUG CONJUGATES COMPRISING STING AGONISTS,
COMBINATIONS AND METHODS OF USE

RELATED APPLICATIONS
{0081} This application claims priority to, and the benefit of U.S. Provisional Application No.
63/317 472 filed March 7, 2022, and U.S. Provisional Application No. 63/329,680 filed Apnil 11,
2022, The contents of each of these applications are hereby incorporated by reference in theiwr
entireties.
REFERENCE TO AN EFLECTRONIC SEQUENCE LISTING
{80602] The contents of the electronic sequence listing (MRSN 037 001WO Seqlast 8T26.xml;
Size: 18,657 bytes; and Date of Creation: March 1, 2023) are herein incorporated by reference in
its entirety.
BACKGROUND
{8003] Sumulator of interferon genes (STING]) 15 a receptor in the endoplasmic reticulum that
propagates nnate inynune sensing of cvtosolic pathogen derived- and self-DNA. STING a2 378
amino acid protein, which mainly contains three structural domams: (1) N-ternminal transmembrane
domain {aa 1-154); (u) central globular domatn {aa 155-341); and (1) C-tervunal tad {aa 342—
3793 STING may form symmetrical dimers combined with us 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 13 easily mmhibited in some severe disease
conditions, resulting in the inactivation of the STING pathway. Therefore, sereeming and designing
potent STING agonsts 15 of great importance for cancer immuune therapy and other mfectious
diseases treatments, including, but not limited to, obesity, hiver imjury, sugar-lipid metabolism, and
virus mfection. Specific targeting of immune pathways presents opportunities for cancer therapy,
potentiaily offering greater specificity than cell population-based therapeutic approaches.
{00064] Antibody-drug conjugates { ADCs) are comprised of a drug like small molecule, covalently
linked to an antibody. The antibody represents a targeting mechanism tuned 1o a specific site of
action. Upon reaching the site, the ADC is designed to release a small molecule, the drug, allowing
it to perform its designed function in a targeted manner, as opposed to diffusing systemically

through the entire body of the subject. This targeted approach allows for treatment with drugs that
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would otherwise require doses so high as to be toxic when admuinistered systemically and
minimizes potential for on-target, off-tumor toxicity.
{00085] A key feature of the innate immune system s the recognition and elimination 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
m the mounting of an immune response.
{0006} The anubody-drug conjugates of this disclosure modulate the activity of STING, and
accordingly, may provide a beneficial therapeutic timpact 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 adjuvants. In addition, combination therapy in which
two or more drugs are ysed in certain dosing regimen or admunistration form, can enhance potency
by exploiting additive or synergistic effects in the biological activity of the two or more drugs.
There remains a need for new immnunotherapies for the treatment of diseases, in particular cancer.
SUMMARY
[0007] In some aspects, the present disclosure provides, fmer alia, a combmation therapy
comprising at least one HER2~targeted STING agonist antibody-drug conjugate and at least one
HERZ2-targeted therapy or at least one immunotherapy (e.g., an mmune checkpomnt wnhibitor),
wherein the conjugate comprises an antibody or antigen binding fragment thereof that specifically
binds to an epitope of the human HERZ receptor.
{8008} Ton some aspects, the HER 2-targeted STING agomist antibody-drug conjugate 18 a conjugate

of Formula (A}
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(A)
wherein the conjugate comprises a HERZ2 antibody comprising a vaniable heavy chain
complementarity determining region I {CDRH1) comprising the amino acid sequence
FIFSSYSMN (SEQ ID NGO 5); a vaniable heavy chain complementarity determining region 2
{CDRH2) comprising the amino acid sequence YISSSSSTIYYADSVKG (SEQ D NQG: 6);a
variable heavy chain complementarity determining region 3 {CDRH3) comprising the amino
acid sequence GGHGYFDL (SEQ 1D NG: 7); and a variable light chain complementarity
determining region 1 {{UDRL1) comprising the amino acid sequence RASQSVSSSYLA (SEQ ID
NQ: 12); a vanable light chain complementarity determining region 2 {CDRL2}Y comprising the
amino acid sequence GASSRAT (SEQ ID NO: 13); and a vanable light chain complementarity
determining region 3 {CDRL3) comprising the amino acid sequence QQYHHSPLT (SEQ ID
NO: 14), and dis 15 about 8.

{8609] In some aspects, the HERZ antibody or antigen binding fragment thereof that specifically
binds to an epitope of the human HERZ receptor includes residues 452 to 531 of the extracellular
domain of the human HER2 receptor, residues 474 t0 533 of SEQ ID NO: 1 or residues 452 to 531
of SEQ 1D NQO: 1o

[0618] In some aspects, the present disclosure provides compositions comprising the combination
therapy comprising at least one HERZ2-targeted STING agomst antibody-drug coryugate and at
ieast one HER2-targeted therapy or at least one at least one umynunotherapy {e.g., an immune

checkpownt inhibitor).
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{0011} In some aspects, the HERZ-targeted STING agonist antibody-drug conjugate enhances the
efficacy of the HERZ2-targeted therapy or the immunotherapy {e.g., an immune checkpoint
inhibitor).

{8612} In some aspects, the present disclosure provides, a composition comprising at least one
HER2-targeted STING agonist antibody-drug conjugate and at least one HER2-targeted therapy.
{8613} In some aspects, the present disclosure provides, a composition comprising at least one
HER2-targeted STING agonist antibody-drug conjugate and at least one immunotherapy {e.g., an
mmmune checkpoint inhibitor).

{0014} In some aspects, the HER2-targeted therapy 15 an antibody or antigen binding fragment
thereof that specifically binds HER2, a HER2-targeted antibody-drug conjugate that specifically
binds HERZ or a small molecule inhibutor of HERZ2,

{8015 In some aspects, the present disclosure provides compositions comprising at least one
HER2-targeted STING agonist antibody-drug conjugate and at least one antibody or antigen
binding fragment thereof that specifically binds HERZ, at least one HER2-targeted STING agonist
antibody-drug conjugate that specifically binds HER2 or at least one small molecule inhibitor of
HERZ.

[08016] In some aspects, the HER2-targeted therapy 1s a HERZ2 antibody, a HER2 dimernization
inhibitor antibody or a combination of a HER2 antibody and a HERZ dimenization mhibitor
antibody.

{80171 In some aspects, the HERZ-targeted therapy is trastuzumab, pertuzumab, a combination
thereof or margetuximab or a biosimilar thereof

[0018] In some aspects, the HER2-targeted therapy s trastuzumab, pertuzumab, or a combination
theregof

[0019] In some aspects, the HER2-targeted therapy 15 margetuximab or a biostmilar thereof.
{8028] Ion some aspects, the HER2-targeted therapy is a HER2-targeted antibody-drug conjugate
that specifically binds HERZ, such as, for example, ado-trastozumab emtansine (T-DMI)
{Kadcyla®) or fam-trastuzomab deruxtecan (trastuzumab deruxtecan} (Enhertu®).

18021} In some aspects, the combination comprises at least one HERZ-targeted STING agonist
antibody-drug conjugate in combination with ado-trastuzumab emtansine {T-DM1 ) (Kadeyla®) or

®}.

fam-trastuzumab deruxtecan (trasturumab deruxtecan) (Enhertu
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{0022} In some aspects, the HERZ-targeted therapy s a small molecule inhibitor of HERZ, such
as, for example, tucatinib, neratinib or lapatinib.

{0023} In some aspects, the combmation comprises at least one HERZ-targeted STING agonist
antibody-drug conjugate of the disclosure in combination with tucatinib, neratintb or lapatinib.
{0024} In some aspects, the combination comprising a HER2-targeted STING agonist antibody-
drug conjugate of the disclosure is admimstered in combination with at least one antibody or
antigen binding fragment thereof that specifically binds HERZ2, at least one HER2-targeted STING
agonist antibody-drug conjugate that specifically binds HER2 or at least one small molecule
inhibitor of HER2.

{8025 Insome aspects, the immune checkpoint inhibitor suitable for combination and the methods
of this disclosure is a monoclonal antibody, a humanized antibody, a fully human anuibody, a
fusion protein or a combination thereof.

{0026} In some aspects, the immune checkpoint inhibitor suitable for the combination and the
methods of the disclosure 15 a PD-1 inhibitor or a PD-L1 inhibitor.

{8027} In some aspects, the combination comprises a HER2-targeted STING agonist antibody-
drug conjugate of the disclosure in combination with a PD-1 inhubitor or a PD-L1 inhibitor.
[0028] In some aspects, the combination comprises a HER2-targeted STING agonist antibody-
drug conjugate of the disclosure in combination with an immune checkpownt inhibitor, such as, for
example, avelumab, durvalumab, dostarhimab, pembrolizumab, cemuplimab, nivolumab, or
atezolizumab. In some aspects, the combination comprises a HER2-targeted STING agonist
antibody-drug conjugate of the disclosure in combination with dostarlimab. In some aspects, the
combmation comprises a HER2-targeted STING agonist antibody -drug conjugate of the disclosure
m combination with pembrolizumab.

[0028] In some aspects, the combination comprising a HER2-targeted STING agomist antibody-
drug conjugate of the disclosure 15 administered in combination with an mmmuone checkpoint
miubitor, such as, for example, avelumab, durvalumab, dostarlimab, pembrolizumab, cemiplimab,
nivolumab, or atezolizumab. In some aspects, the combination comprising a HERZ-targeted
STING agonist antibody-drug conjugate of the disclosure 1s administered in combination with
dostarlimab. In some aspects, the combination comprising a HERZ2-targeted STING agonist

antibody-drug conjugate of the disclosure 15 administered in combination with pembrolizamab.
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{8038} The combination of HER2-targeted STING agonist antibody-drug conjugates and HER2-
targeted therapies or immune checkpoint inhibitors are useful in treating pathologies such as, for
example, a cancer in a subject. For example, the combinations comprising HER2-targeted STING
agonist antibody-drug conjugates and at least one HER2-targeted therapy or at least one immune
checkpoint inhibitor disclosed herein are useful in treating, preventing, delaying the progression
of or otherwise ameliorating a symptom of a cancer ina subject

18031} In some embodiments, the cancer 13, for example, selected from the group consisting of
anal cancer, astrocytoma, leukemia, lymphoma, head and neck cancer, liver cancer, testicular
cancer, cervical cancer, sarcoma, hemangioma, esophageal cancer, eve cancer, laryngeal cancer,
mouth cancer, mesothelioma, skin cancer, myeloma, oral cancer, rectal cancer, colorectal cancer,
throat cancer, biadder cancer, breast cancer, urothelial cancer, uterine cancer, ovarian cancer,
prostate cancer, lung cancer, non-smali cell lung cancer (NSCLC}, colon cancer, pancreatic cancer,
renal cancer, gastric cancer and gastric esophagogastric junction cancer.

{8632} In some aspects, the combination therapy disclosed herein 1s useful in treating, preventing,
delaying the progression of or otherwise amehiorating a symptom of breast cancer, a symptom of
gastric cancer, a symptom of gastric esophagogastric junction cancer, a symptom of non-small cell
fung cancer (NSCLC) or a sympiom of colorectal cancer in a subject.

[0033] In some aspects, the combination therapy disclosed herein 1s useful n treating, preventing,
delaying the progression of or otherwise amehiorating a syroptom of breast cancer, gastric cancer,
gastric esophagogastric junction cancer, non~small cell fung cancer (NSCLC) or colorectal cancer
ma subject.

{8034} In some aspects, the combination therapy disclosed herein 1s useful 1 treating, preventing,
delaying the progression of or otherwise amehiorating a symptom of breast cancer, ina subject. In
some aspects, the combination therapy disclosed herein 1s useful i treating, preventing, delaying
the progression of or otherwise amehorating a symptom of HER2+ breast cancer, ina subject. In
some aspects, the combination therapy disclosed herein 1s useful i treating, preventing, delaying
the progression of or otherwise ameliorating a symptom of HER2- breast cancer, ina subject In
some aspects, the combination therapy disclosed herein 1s useful in treating, preventing, delaying
the progression of or otherwise ameliorating a symptom of metastatic HER2+ breast cancer, ina
subject. In some aspects, the combmnation therapy disclosed herein is useful in treating, preventing,

delaying the progression of or otherwise ameliorating a3 symptom of metastatic HER2+ breast
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cancer, in a subject who has received at least one, at least two, at least three, or at least four prior
lines of breast cancer therapy. In some aspects, the combination therapy disclosed heremn is useful
in treating, preventing, delaying the progression of or otherwise ameliorating a symptom of
metastatic HERZ2+ breast cancer, in a subject who has received three or more prior lines of breast
cancer therapy.

{8635} In some aspects, the combination comprising a HERZ-targeted STING agonist antibody-
drug conjugate and at least one HER Z2-targeied therapy or at least one immune checkpomt inhibitor
used in any of the aspect of the methods and uses provided herein can be administered at any stage
of the disease. For example, such a combination therapy can be administered to a patient suffering
cancer of any stage, from early to metastatic.

{0036} A combination therapy comprising a HERZ-targeted STING agonist antibody-drug
conjugate and at least one HER2-targeted therapy or at least one immune checkpoint inhibitor used
in any of the aspect of these methods and uses can be administered either without another
therapeutic agent, or in combination with one or more chemotherapeutic agents or other agents. In
some aspects, the addiional agent 1s any of the toxms described herein. In some aspects, the
additional agent 15 (1} an EGFR inhibitor (e.g., tyrosine kinase mhibitors or targeted anti-EGFR.
anttbodies), (2) a BRAY mbubttor, {3) an ALK mhibitor, (4} a horroouve receptor inhubttor, (5} a
mTOR. mnhibitor, (6} a VEGY mhibitor, or {7} a cancer vaccine. In some aspects, the additional
agent 13 a standard, first line chemotherapeutic agent, such as, for example, ado-trastuzumab
emtansing (Kadeyla), lapatuub, anastrozole, letrozole, exemestane, everclimus, fulvestrant,
tamoxifen, toremifene, megesirol acetate, fluoxymesterone, ethunyl estradiol, paclitaxel,
capecitabine, gemcitabine, ertbuhin, vinorelbime, cyclophosphamide, carboplatin, docetaxel,
albumin-bound paclitaxel, cisplatin, epirubicin, abeplone, doxorubicin, fluorouracil, oxaliplatin,
fluoropynimidine, rinotecan, ramucirumab, muomyein, feucovorin, cetuxaimab, bevacizumab,
erlotinib, afatintb, crizotinub, permetrexed, certtimb, etoposide, vinblastine, vingristine, fostamid,
fiposomal doxorubicim, topotecan, altretamine, melphalan or leuprolide acetate. In some aspects,
the additional agent 1s Kadeyla (ado-trastuzumab emtansine).

{8037} In some aspects, the combination comprising HERZ-targeted STING agonust antibody-
drug conjugates and HER2-targeted therapies or immune checkpomt imbhibitors and additional
agent(s) is formulated into a single therapeutic composition, and the components are administered

simultaneously. Alternatively, the HERZ-targeted STING agomist antibody-drug conjugate,
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HER2-targeted therapy or immune checkpoint inhibitor and additional agent, if any, are separate
from each other, e.g., each is formulated inio a separate therapeutic composition, and can be
administered simultaneously, or at different times during a treatment regimen. For example, the
HERZ-targeted STING agonist antibody-drug is admimstered prior to the admimstration of the
HER2-targeted therapy or immune checkpoint inhibitor combination; the HERZ2-targeted STING
agonist antibody-drug is administered after the administration of the HER2-targeted therapy or
immune checkpoint inhibitor combination.  As described herein, the HERZ-targeted STING
agonist antibody-drug and the HERZ2-targeted therapy or the immune checkpoint inhibitor
combmation is adminustered m single doses or in multiple doses.

{0038 Pharmaceutical compositions according to the disclosure can include a suttable carrier.
These pharmaceutical compositions can be included in kits, such as, for example, diagnostic kits.
{8639 Unless otherwise defined, 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. In the specification, the singular forms also include the plural unless the context clearly
dictates otherwise, Although methods and matenials sinular or equivalent to those described herein
can be used o the practice or testing of the present disclosure, suitable methods and matenals are
described below. All publications, patent applications, patents and other references mentioned
herein are mcorporated by reference. The references cited herein are not admitted to be prior art to
the claimed mwvention. In the case of conflict, the present specification, including definitions, will
control. In addition, the matenals, methods and examples are dustrative only and are not intended
to be imiting. In the case of conflict between the chemical structures and names of the compounds
disclosed herein, the chemical structures will control.

{8040] Other features and advantages of the disclosure will be apparent from the following

detailed description and claims.

BRIEF DESCRIPTION OF THE FIGURES
{8641 FIG 1 15 a graph showing the anti-tumor efficacy of Conjugate 1, trastuzumab, a
combmation of Conjugate 2 and trastuzumab, and a combination of Conjugate 1 and trastuzumab,
m SKOV3 tumor-bearing mice at varying dose levels and dosing regimens.
{0042} FIG. 2 15 a graph showing the anti-tumor efficacy of Conjugate 1; a combination of

Conjugate 1 and trastuzumalb; a combination of Conjugate 1 and pertuzomab; a combination of
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Conjugate 1, trastuzumab, and pertuzumab; a combination of Conjugate 2 and trastuzumab; a
combination of Conjugate 2 and pertuzumab; and a combination of Conjugate 2, trastuzomab, and
pertezumab in HMT-1 tumor-bearing mice at varying dose levels and dosing regimens.

{8643] FIG. 3 15 a graph showing the anti-tumor efficacy of Conjugate 1, Conjugate 2;
trastuzumaby; pertuzumab; a combination of trastuzumab and pertuzumab; a combination of
Conjugate 1 and trastuzumab; a combination of Conjugate 1 and pertuzumab; and a combination
of Conjugate 1, trastuzumab, and pertuzumab in SNU-5 tumor-bearing mice at varying dose levels
and dosing regimens.

{0044} FIG 4 15 a graph showing the anti-tumor efficacy of Conjugate 1; Conjugate 2; Enhertu;
and a combination of Conjugate 1 and Enhertu in JIMT-1 tumor-bearing mice at varying dose
ievels and dosing regimens.

[8045] F1G. S 15 a graph showing the anti-tumor efficacy of Conjugate 3; Conjugate 4; anti-PD-1
RMP1-14; a combination of Conjugate 3 and anti-PD-1 RMP1-14; and a combination of Conjugate
4 and anti-PD-1 RMIP1-14 in EMTG-RHERZ MSA tumor-bearing mice at varying dose levels and
dosing regimens.

[0046] FIGS. 6A and 0B are graphs showing the tumor volumes of mice previously treated with
Conjugate 4 when rechallenged with EMT-6-MSA cells or CT26 colon/colorectal cancer cells
respectively. FIGK. 6C and 613 are graphs showing the tumor volumes of mice previously treated
with Conjugate 4 and anti-PD-1 RMP1-14 when rechallenged with EMT-6-MSA cells or CT26
colon/colorectal cancer cells respectively.

[8047] FIG. 7 13 a series of graphs depicting PD-L1 expression i murine and human SKOV3
tumors treated with vehicle, a control ADC, and Conjugate 1 (HER2-targeted STING agonist

ADC).

DETAILED DESCRIPTION
{0048] The present disclosure provides novel HERZ-targeted STING agonist antibody-drug
conjugates, pharmaceutical compositions containing them, and various uses of the conjugates.
Definifions
{8649 The chemical names provided for the intermediate 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 experimental). It1s to
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be understood that any reference to a named compound {an intermediate compound or a compound
of the disclosure) or a structurally depicted compound (an intermediate compound or a compound
of the disclosure} is intended to encompass all tautomeric forms including zwitterionic forms of
such compounds and any mixture thereof.

{00508} It 15 to be understood that the terms “In some aspect”, “In some aspect of the present
disclosure”, and “In some aspect of a compound of the present disclosure” may be used
interchangeably where appropriate.

{8051 The term “about”, “approximately”, or “approximate”, when used in connection with a
numerical value, means that a collection or range of values 15 included. In some aspects, “about
X7 includes a range of values that are £25%, £20%, £15%, =10%, £5%, £2%, £1%, =0.5%, +£0 2%,
or =0.1% of X, where X 15 a numerical value. In some aspects, the term “about” refers to a range
of values which are 5% more or less than the specified value. In some aspects, the term “about”
refers to a range of values which are 2% more or less than the specified value. In some aspects,
the term “about” refers to a range of values which are 19 more or less than the specified value.
[0032] Rectation of ranges of values are merely intended to serve as a shorthand method of
referring mdividually to each separate value falling within the range, unless otherwise ndicated
herein, and each separate value 18 meorporated into the specification as if it were indvvidually
recited herein. A range used herein, unless otherwise specified, includes the two himits of the range.
In some aspects, the expressions “x being an integer between 1 and 67 and “x being an mteger of
1t0 67 both mean “x being 1, 2, 3, 4, 5, or 67, 1.e., the terms “between X and Y and “range from
X to Y, are mclusive of X and Y and the mtegers there between.

[0053] As used herem, the terms “HERZ2” (also known as ErbB-2, NEU, HER-2, and CI3340},
when used herein, refers to human epidermal growth factor receptor 2 (SwissProt PO4626) and
mcludes any variants, isoforms and species homologs of HERZ which are naturally expressed by
cells, including tumor cells, or are expressed on cells transfected with the HERZ gene. Species
homologs include rhesus monkey HERZ (macaca mulatta; Genbank accession No. GE 109114897},
These terms are synonymous and may be used interchangeably.

{0054} As used herein, the term “HERZ antibody” or “anti-HERZ2 antibody” is an antibody which
binds specifically to the antigen HERZ2.

{0055} The term "antibody” as used herein, is used in the broadest sense and encompasses various

antibody structures, including but not limited to monoclonal antibodies, polvelonal antibodigs,
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multispecific antibodies (e.g., bispecific anttbodies), and antibody fragments so long as they
exhibit the desired antigen-binding activity. The numbering of the antibody amino acids s
according to Kabat EU Index (See Kabat, E A | et al., Sequences of Protein of immunological
mterest, Fifth Edition, US Department of Health and Human Services, US Government Printing
Office (1991},

{8656] The term "antibody fragment” refers to a molecule other than an intact antibody that
comprises a portion of an intact antibody and that binds the antigen to which the itact antibody
binds. Examples of antibody fragments include but are not himited to Fv, Fab, Fab', Fab'-SH,
F(ab"2;, diabodies; linear antibodies; single-chain antibody molecules (e scFv) and
multispecific antibodies formed from antibody fragments.

{8087} The term "antibody that binds to the same eptiope” as a reference antibody as used herein,
refers to an antibody that blocks binding of the reference antibody to its antigen in a competition
assay by 50% or more, and conversely, the reference antibody blocks binding of the antibody to
its antigen in a competition assay by 30% or more. An exemplary competition assay 18 provided
herein.

[0058] When used herein in the context of two or more antibodies, the term “competes with” or
“cross-competes with” indicates that the two or more antibodies compete for binding to HERZ, An

o

antibody “blocks” or “cross-blocks” one or more other antibodies from binding to HER2 if the
antibody competes with the one or more other antibodies 25% or more, with 25%-74%
representing “partial block™ and 75%-400% representing “full block”. Unless otherwise defined
or negated by context, the terms “competes with”, “cross-competes with”, “blocks” or “cross-
blocks” when used herem is also intended to cover such pairs of antibodies.

{8039 The term "epitope” refers to the particular site on an antigen molecule to which an antibody
binds.

{8068] The term "independentiy”, as used herein, means that where more than one substituent 13
selected from a number of possible substituents, those substituents may be the same or different.
{8661 The term "pharmaceutically acceptable”, as used herein, refers to those compounds,
conjugates, materials, compositions, and/or dosage forms which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of human beings and animals without
excessive toxicity, ritation, or other problem or complication, commensurate with a reasonable

benefit/risk ratio.
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{0062} The term “pharmaceutical composition” as used herein, refers to a mixture, formulation,
or solution comprising at least one therapeutic agent to be administered to a subject, e g, a mammal
or human, in order or treat a particular disease or condition affecting the subject. The present
pharmaceutical combinations can be formufated in suitable pharmaceutical compositions for
enteral or parenteral adminustration, such as sugar-coated tablets, tablets, capsules or suppositories,
or ampoules. If not indicated otherwise, these are prepared in a manner known per se, for example
by means of various conventional mixing, comminution, direct compression, granulating, sugar-
coating, dissolving, lvophilizing processes, or fabrication techniques readily apparent to those
skilled in the art. It will be appreciated that the unit content of a combination partner contained in
an individual dose of each dosage form need not in tiself constitute an effective amount since the
necessary effective amount may be reached by administration of a plurality of dosage units. One
of ordinary skill in the art may select one or more of the aforementioned carriers with respect to
the particular desired properties of the dosage form by routine experimentation and without any
undue burden. The amount of each carriers used may vary within ranges conventional in the art.
The pharmaceutical compositions provided herein may be 1n the form of a stenle mjectable
preparation, such as a sterile injectable aqueous or oleaginous suspension. This suspension may be
formulated according to the kvown art using those suitable dispersing or wetting agents and
suspending agents which have been mentioned above. The sterile injectable preparation roay also
be a sterile injectable solution or suspension n a non-toxic parenterally acceptable dituent or
solvent such as a solution in 1,3-butane-diol or prepared as a lyophilized powder. Among the
acceptable vehicles and solvents that may be emploved are water, Ringer's solotion and 1sotonic
sodium chionide solution. In addition, sterife fixed oils may conventionally be employed as a
solvent or suspending medium. For this purpose, any bland fixed oil may be employed including
synthetic mono- or diglyveerides. In addition, fatty acids such as oleic acid may likewise be used in
the preparation of mjectables.

[0063] As used herem, 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,
polymorph 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 in vitro or an animal model.
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{0064} 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.

{8665] As used herein, the term “subject” includes human and non-human animals, as well as cell
lines, cell cultures, tissues, and organs. In some embodiments, the subject 15 a mammal The
mammal can be e g., a human or appropriate non-human mammal, such as primate, mouse, rat,
dog, cat, cow, horse, goat, camel, sheep or a pig. The subject can also be a bird or fowl. In some
embodiments, the subject is a human.

{0066} As used herein, the term “subject in need thereof” refers o a subject having a disease or
having an increased risk of developing the disease. A subject in need thereof can be one who has
been previously diagnosed or identified as having a disease or disorder disclosed herein. A subject
m need thereof can also be one who 15 suffering from a disease or disorder disclosed herein.
Ahlernatively, a subject in need thereof can be one who has an increased risk of developing such
disease or disorder relative to the population at large (e, a subject who 1s predisposed to
developing such disorder relative to the population at large). A subject n need thereof can have a
refractory or resistant a disease or disorder disclosed heremn (L.e, a disease or disorder disclosed
herein that does not respond or has not vet responded to treatment). The subject may be resistant
at the start of treatment or may become resistant during treatment. In some emboduments, the
subject i need thereof received and failed all known effective therapies for a disease or disorder
disclosed heremn. In some embodiments, the subject in need thereof received at least one prior
therapy.

[0067] The term “therapeutically effective amount” refers to an amount of an active compound or
pharmaceutical agent, including a conjugate of the disclosure, which elicits the biological or
medicinal response in a tissue system, amimal or human that 1s being sought by a researcher,
veterinarian, medical doctor or other chinmician, which includes alleviation or partial alleviation of
the symptoms of the disease, syndrome, condition, or disorder being treated.

{0068] An "effective amount”" is itended to mean that amount of a conjugate that, when
administered to a patient in need of such treatment, 1s sufficient to effectively treat or prevent, as
defined herein. 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 {(pICUso}, efficacy (ECs0),

and the biological half-life of the particular conjugate), disease condition and its severity, the

-
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identity {e.g., age, size and weight) of the patient in need of treatment, but can nevertheless be
routinely determined by one skilled in the art. Likewsse, the duration of treatment and the time
period of admmisiration {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 s properties {e.g., pharmacokinetic
properties), disease or disorder and its severity and the specific composition and method being
used, but can nevertheless be determingd by one of skill in the art.

{8069] The term “composition” refers to a product that mcludes the specified ingredients in
therapeutically effective amounts, as well as any product that results, directly, or indirectly, from
combinations of the specified ingredients in the specified amounts.

{0078} As used herein, the term “pharmaceutically acceptable excipient” means an excipient that
is useful in preparing a pharmaceutical composition that 15 generally safe, non-toxic and neither
biologically nor otherwise undesirable, and includes excipient that is acceptable for veterinary 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.

[0071] The term “STING agonist”, as used herein, refers to a compound or motety whuch is
capable of mteracting with STING, e.g, by binding to STING and/or inducing downstream signal
transduction (e.g., characterized by activation of the molecules associated with STING function).
This ncludes direct phosphorylation of STING, IRF3 and/or NF-KB and could also include
STATG. In some aspects, STING pathway activation results 10 ncreased prodaction of type 1
mterferons (mamnly IFN-a and IFN-b} and/or expression of interferon-stimulated genes.

{80721 The term “STING agonist drug motety”, as used heren, refers to a moisty derived from a
STING agomist and capable of interacting with STING. In some aspects, the STING agonist drug
motety 13 3 motety derived from a STING agomst to allow the moiety being linked to the rest of a
conjugate of the present disclosure,

{80731 “Immunotherapy” as used herein, refers 1o an agent that that activates or suppresses the
immune system or a component of the immune system. Exemplary immunotherapies include, but
are not himuted to, monoclonal antibodies, mmmune checkpoint inhibitors, vaccines, cytokine
therapy, adoptive celhular therapies, or immune system modulators.

{0074} "Immune checkpoint inhibitor” or "immune checkpoint inhibiting agent” or "immune

checkpoint blocking agent” or “tmmune checkpoint modulator” as used herein, refers to an agent

14



WO 2023/172906 PCT/US2023/063852

that binds an mhibitory immune checkpoint protein and blocks its activity thereby enabling the
immune system o recognize tumor cells and allowing a sustained immunotherapy response. The
mhibition can be competitive or non-competitive inhibition that can be steric or aliosteric. In cases
where an immune checkpomnt proten 1s an immune stimulating protemn, an immune checkpoint
mhubitor acts to promote the activity of the immune stimulating protein, such as by binding and
activating the stimulatory immune checkpoint protein or by mnhibiting by interfering with, such as
by binding or deactivating, inhibitors of the stimulatory immune checkpoint protein. An example
of an immune checkpoint inhibitor s an anti-immune checkpoint protein antibody.

{0075} "Immune checkpoints” as used herein refer to inhibitory pathways of the immune system
that are responsible for maintaining self-tolerance and modulating the duration and amplitude of
physiological 1mmune responses in peripheral tissues in order to mimimize collateral tissue
damage. Immune checkpoints are regulated by immune checkpoint proteins.

{0076} "Immune checkpoint protein” as used herein, refers to a protein, for example, a receptor
{e.g.., CTLA4 or PD-1) or a higand {(e.g, PD-L1) that regulates or modulates the extent of an
sumune response. The imunune checkpoint proteins can be inhibitory or stumulatory. In particular,
the womune checkpoint proteins are mhubitory to the activation of the omune response. Thus,
mhibition of an inhubitory immune checkpoint protein acts to stimulate or activate an vnmune
response, such as T cell activation and proliferation.

{80677} "Combination Therapy" as used herein refers to a treatment in which a subject 18 given two
or more therapeutic agents, such as at least two or at least three therapeutic agents, for treating a
disease or disorder. For purposes herein, a combination therapy mcludes therapy with a HER2-
targeted STING agomist antibody-drug conjugate and a HER2-targeted therapy or an immune
checkpownt inhibitor,

{0878] As used herem “co-administration”, “co-admimstering” or “co-administered” refers to the
administration of at least two different therapeutic agents sufficiently c¢lose n time. Such
administration may be done m any order, including simultaneous admnistration, as well as
temporally spaced order from a few seconds up to several days apart. Such administration may
also include more than a single administration of one agent and/or independently the other agent.
The administration of the agents may be by the same or different routes.

{8879} The term “simultaneous administration” as used herein in relation to the administration of

medicaments refers to the administration of medicaments such that the individual medicaments
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are present within a subject at the same time. In addition to the concomitant admimstration of
medicaments {via the same or alternative routes), simultaneous administration may include the
administration of the medicaments {via the same or an alternative route) at different times.

{8086] As used herein, the terms “at least one” item or “one or more” item each include a single
item selected from the list as well as mixtures of two or more items selected from the hist.

{6081} As used herein, the term “immune response” relates to any one or more of the following:
specific immune response, non-specific immume response, both specific and non-specific
response, nnate response, primary immune response, adaptive mmmunity, secondary immune
response, memory inunune response, immune cell activation, immune cell-proliferation, tmmune
cell differentiation, and cytokine expression.

{0082} The conjugates of the disclosure are useful in methods for treating or ameliorating a viral
mfection, disease, a syndrome, a condition or a disorder that 15 affected by the agonism of STING.
Such methods comprise, consist of and/or consist essentially of administering to a subject,
mcluding an amumal, a mammal, and a human in need of such treatment, amelioration and/or
prevention, a therapeutically effective amount of a conjugate of the disclosure, or an enantiomer,
diastereomer, solvate or pharmaceutically acceptable salt thereof

[B083] The terms "conjugate(s) of the disclosure” or "conjugate(s) of the present disclosure”, as
used herein, mean a conjugate as defined herein, m any form, 1e., any tautomernic form, any
someric form, any salt or non-salt form (e.g., as a free acid or base form, or as a salt, particularly
a pharmaceutically acceptable salt thereof) and any physical form thereof (e.g., including non-
solid forms {(e.g., hquid or semi-solid forms}, and solid forms {e.g., amorphous or crystathine forms,
specific polymorphic forms, solvate forms, mcluding hydrate forms {e.g., mono-, di- and hemu-
hydrates)y, and muxtures of various forms,

{0084] Accordingly, included within the present disclosure are the conpugates as disclosed 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, 1t will be understood that the conjugates of the
present disclosure, in any salt or non-saklt form, and in any physical form thereof, may have varying
levels of activity, different broavailabilities and different handhing properties for formulation
PUrposes.

{0085} It 15 understood that, throughout the description, where compositions are described as

having, including, or comprising specific components, it is contemplated that compositions also
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consist essentially of, or consist of, the recited components. Similarly, where methods or processes
are described as having, including, or comprising specific process steps, the processes also consist
essentially of, or consist of, the recited processing steps. Further, it should be understood that the
order of steps or order for performing certain actions is immaterial so long as the invention remains
operable. Moreover, two of more steps or actions can be conducted simultaneously.
{0686] All perceniages and ratios used herein, unless otherwise indicated, are by weight. Other
features and advantages of the present disclosure are appareni from the different examples. The
provided examples illustrate different components and methodology useful in practicing the
present disclosure. The examples do not himit 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.

HER?2 Antibodies

{8087} In some aspects, the HERZ antibodies suitable for conjugation bind the human HERZ
soluble form, or membrane bound (1.e, when expressed on a cell surface). In some aspects, the
present disclosure provides monoclonal antibodies that bind HER?2 and are humanized or fully
human. In some aspects, the present disclosure provides monoclonal antibodies that bind HER2
specifically. These antibodies are collectively referred to herein as “HER2” antibodies.

{0088} In some aspects, the HERZ antibodies suitable for conjugation bind to a HERZ epitope with

an equilibrium dissociation constant (Ke or Kp) of <1 pM (e.g., <100 nM; <10 oM, <1 nM) Tu
some aspects, the present disclosure provides monoclonal antibodies that bind HERZ2 and are
humanized or fully human. for example, the HERZ antibodies provided heremn extubit a Kq 1o the
range approximately between <1 nM to about 1 pM,

[B6089] In some aspects, the HERZ antibodies disclosed heremn serve to modulate, block, inhibit,
reduce, antagonize, neutralize, or otherwise mnterfere with the functional activity of HERZ2. In some
aspects, functioval activities of HER2 mclude for exarple, modulation of PI3K-Akt pathway
activity. In some aspects, the HER2 antibodies completely or partially mhibit HERZ functional
activity by partially or completely modulating, blocking, mhibiting, reducing antagonizing,
neutralizing, or otherwise interfering with PI3K-Akt pathway activaty. PI3K-Akt pathway activity

is assessed using any art-recognized method for detecting PI3K-Akt pathway activity, including,

-
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but not limited to detecting levels of phosphoryviated Akt in the presence and absence of an
antibody or antigen binding fragment disclosed herein.

{0090} In some aspects, the HERZ antibodies are considered to completely modulate, block,
mhibit, reduce, antagonize, neutralize, or otherwise interfere with HERZ functional activity when
the level of HERZ funciional activity in the presence of the HERZ antibody 1s decreased by at least
80%, e.2., by 81%, 82%, 83%, 84%, &5%, 86%:, 87%, 88%, 89%, 0%, 91%, 92%, 93%, 94%,
95%, 96%:, 97%, 98%, 99%, or 100% as compared to the level of HERZ functional activity in the
absence of binding with a HER2 antibody described herein. In some aspects, the HER2 antibodies
are considered to partially modulate, block, inhibit, reduce, antagonize, neutralize, or otherwise
mterfere with HER2 functional activity when the level of HER2 activity m the presence of the
HER2 antibody s decreased by less than 93%, e g, 10%, 20%, 25%, 30%, 40%, 50%, 60%, 75%,
80%, 85%, or 90% as compared to the level of HER2 activity in the absence of binding with a
HER2 antibody described herein.

{8091} In some aspects, exemplary HERZ antibodies disclosed herein include, the XXMT-1519
antibody. This antibody shows specificity for human HERZ2 and has been shown to mhibit the
functional activity of HER2 1n vitro,

[8092] In some embodiments, the antibodies or antigen-binding fragments thereot disclosed
herein comprising the HER 2 monoclonal antibody XMT-1519 includes a heavy chain (HC), heavy
chain variable region {(VH), light cham (L.C), and a light chain vanable region {(V1}, as shown in
the amino acid and corresponding nucleic acid sequences presented 1 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 complementanity determining regions (CDRs}) of the heavy chain and the

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

Table I: HER2 human or humanized monoclonal antibody XMT-1519 sequences

SEQID Sequence Description SEQ Sequence Description

NG: IDNQ:

1 Full-length human HERZ g XMT-1519 Light chain variable region
receptor

2 KMT-1519 Heavy chain variable 10 XMT-1519 Light chain constant region
region

13
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3 XMT-1519 igG1 Heavy chain 11 XMT-1519 Light Chain Amino Acid Sequence
constant region

4 XMT-1519 Heavy Chain Amino 12 KMT-1519 CDRLL
Acid Sequence

5 XMT-1519 CDRH1 13 AMAT-1518 CDRL2

6 YXMT-1518 CDRH2 14 KMT-1519 CDRL3

7 XMT-1519 CDRH3 15 KMT-1519 Light Chain variable region nucleic

acid sequence

8 XMT-1519 Heavy Chain variable 16 Extracellular domain (ECD} of the human

region nucleic acid sequence HER2 receptor

[0094] Antibodies and antigen binding fragments thereof disclosed herein specifically bind to an
epitope on the full-length hurnan HERZ receptor comprising the amino aad sequence of SEQ 1D
NG L

[8093] Antibodies and antigen binding fragments thereof disclosed herein specifically bind to an
eptiope on the extracellular domain (ECD) of the human HER2 receptor comprising the anuno
acid sequence of SEQ ID NG: 16,

[0096] In some embodiments, the antibodies of the present disclosure exhubit HER2 binding
characteristics that duffer from antibodies described 1 the art. In some embodiments, the antibodies
disclosed herem bind to a different epitope of HERZ, n that they cross-block each other but not
trastuzumab, pertuzumab, Fab37, or ¢hA21 from binding to HERZ. Further, as opposed to the
known antibodies, the antibodies disclosed herein can internalize efficiently into HERZ-expressing
cells without promoting cell proliferation.

[0097] In some embodiments, the antibodies disclosed herein are fully human monoclonal
antihodies 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
characteristics to cancer cells expressing human HERZ at high or low levels, specific binding to
recombinant human and cynomolges monkey HER2, efficient internalization upon binding to
HERZ, high capacity for killing cancer cells expressing high or low levels of HER2 when
administered as an antibody drug conjugate {(ADC), no substantial agonistic effect on the
proliferation of HER2-expressing cancer cells, and/or provide for effective antibody-dependent
cellular cvtotoxicity (ADCClmediated killing of HERZ-expressing cells, as well as any

combination of the foregoing properties.
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18098} In some 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 531 of the extracellular domain of the human HERZ receptor, residues
474 10 553 of SEQ 1D NO: 1 or residues 452 to 531 of SEQ ID NG 16

{8099} In some embodiments, the antibodies disclosed herein include 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 4D5 of the human HERZ receptor. As used herein, the
term epitope 4133 of the human HERZ receptor refers to amuno acid residues 529 to 627 of the
extracellular domain of the human HERZ receptor, residues 551 to 649 of SEQ ID NG: 1 or
residues 529 to 627 of SEQ ID NO: 16. In some embodiments, the antibody or antigen binding
frapment thereof also binds at least one epitope on cynomoigus monkey HERZ receptor.

{80108} In some embodiments, the antibodies disclosed herein also include an antibody or
antigen binding fragment thereof that specifically binds to an epitope of the human HER2 receptor
that includes residues 452 to 500 of the extracellular domain of the human HER2 receptor, resudues
474 10 522 of SEQ 1D NG: 1 or residues 452 10 500 of SEQ ID NG 16,

{80101} In some 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 includes at least one of amung acid residue selected from amino acid residues ES21, 1525 and
RS30 of the extracellular domain of the human HERZ receptor, e g, residues 543, 547, and 552 of
SEQ 1D NO: 1, and residues 521, 325, and 530 of SEQ 1D NO: 16, 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 HERZ receptor that
inchudes at least two amino acid residues selected from amino acid residues E521, L.525 and R530
of the extracellular domain of the human HERZ receptor. In some 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 includes at least amino acid residues E521,

L1525 and RS530 of the extracellular domain of the human HERZ receptor. In some embodiments,
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any or all of these antibodies or antigen binding fragments thereof also bind at least one epitope
on cynomolgus monkey HERZ receptor.,

{00102} In some embodiments, antibodies disclosed herein also inchide an antibody or an
antigen binding fragment thereof that binds to at least a portion of domain 11 and at least a portion
of the N-terminus of domain IV of human HERZ receptor but does not cross-compete with Fab37
monocional antibody or an antibody that binds o epitope 455 of the human HER?2 receptor. In
some embodiments, the antibodies or antigen binding fragments thereof described herein do not
cross-compete with the Fab37 monoclonal antibody and/or trastuzumab for binding to the human
HER2 receptor. In some embodiments, the antibody or antigen binding fragment thereof also binds
at least one epitope on cynomolgus monkey HERZ receptor.

{00103} I some embodiments, the antibodies disclosed herein also include an antibody or
antigen binding fragment thereof that specitically binds to an epitope of the human HER2 receptor
that includes residues 520 to 531 of the extracellular domain of the human HERR receptor, residues
542 to 353 of SEQ 1D NO: 1 or residues 520 to 531 of SEQ ID NO: 16,

{80104} In some embodiments, the antibodies disclosed herein also include an antibody or
antigen binding fragment thereof that specifically binds to an epitope of the human HER2 receptor
that mncludes at least one amino acid residue selected from residues C453, H456, H473, N476,
R495, G496, H497, and W499 of the extracellular domam of the human HER2 receptor, e.g.,
residues 475, 478, 495, 498, 517, 518, 519, and 521 of SEQ ID NO: 1 or residues 453, 456, 473,
476, 495, 496, 497 and 499 of SEQ ID NO: 16. In some embodiments, the antibodies disclosed
herein include an antibody or antigen binding fragment thereof that specifically binds o an epitope
of the extracelhular domain of the human HER2 receptor that inchudes at least two amino acid
residues, at least three amino acid residues, at feast four amino acid residues, ai least five amino
acid residues, or at least six aming acid residues selected from amino acid residues 0453, H45¢,
HAT3, N476, R495, (G496, H497, and W499 of the extracellular domain of the human HERZ
receptor. In some embodiments, the antibodies disclosed herein mnclude an antibody or antigen
binding fragment thereof that specifically binds to an epitope of the extracellular domain of the
human HERQZ receptor that includes at least amino acid residues 0453 H4S56, H473, N476, R495,
(496, 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 feast

one epitope on cynomolgus monkey HER2 receptor.
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{00105} In some embodiments, the antibodies disclosed herein also include an antibody or
antigen binding {fragment thereof that specifically binds to an epitope of the human HER2 receptor
that includes at least one amino acid residue selected from residues C453, H473, N476, R4935,
H497, and W499 of the extracellular domain of the human HERZ receptor, e g, residues 475, 495,
498 517, 519 and 521 of SEG 1D NO: 1 or residues 453, 473, 476, 495, 497 and 499 of SEQ ID
NG 16. In some embodiments, the antibodies disclosed herein mnclude an antibody or antigen
binding fragment thereof that specifically binds to an epitope of the extracelluiar domain of the
human HER2 receptor that includes at least two amino acid residues, at least three ammo acid
residues, at least four amino acid residues, at least five amino acid residues, or at least six amino
acid residues selected from amino acid residues €453, H473, Nd76, R495, H497, and W49% of the
extracellular domain of the human HER2 receptor. 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 HER2 receptor that includes at least amino acid residues
C453, H473, N476, R495, H497, and W499 of the extracellular domain of the human HER2
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,

{80106} In some embodiments, these antibodies show specificity for human HERZ, and they
have been shown to modulate, e.g., block, inhibit, reduce, antagonize, neutralize, or otherwise
mnterfere with the PI3K-Akt pathway which promotes cell survival by reducing levels of
phosphorylated AKT. In some embodiments, these antibodies internalize from the cell surface of
HERZ-expressing cells at 3 rate that 15 the same or substantially similar to the rate at which
trastuzumab or a biosumilar thereof mternalizes. In some embodiments, these antibodies and
antigen binding fragments have a rate of internalization that 1s about 50% of the total surface bound
at time O being internalized by 4 hours,

{80107} In some embodiments the antibodies disclosed herein comprise a heavy cham
variable region having an aming acid sequence at least 80%, 819, 82%, 83%, 84%, 85%, 86%,
7% 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 6%, 97% 98%, 99% or more identical to a
sequence selected from SEQ ID NO: 2 and a light chain varable region having an ammno acid
sequence at least 80%, 81%, 82%, 83Y%%, 84%:, 85%, 86%, &7% 88%, 89%, 90%, %1%, 92%, 93%,

94%%, 95%, 6%, 97% 98%, 99% or more identical to a sequence selected from SEQ 1D NQOs: 9.
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{00108} In some embodiments, the antibodies disclosed herein comprise a heavy chain
amino acid sequence at least 80%, 81%, 82%, 83%, 84%, &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
ID NO: 4 and a light chain amino acid sequence at least 80%, 81%, 82%, 83%, 84%, 5%, 86%,
R79% 88%, 89%, 0%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to the
amino acid sequence of SEQ ID NO: 11

{00109} In some embodiments, the antibodies disclosed herein comprise the heavy chain
variable region amino acid sequence of SEQ 1D NO: 2 and the light chain variable region anuno
acid sequence of SEQ ID NOG: 9.

{00110} In some embodiments, the antibodies disclosed herein comprise the heavy chain
amino acid sequence of SEQ ID NG: 4 and the light chain amine acid sequence of SEQ ID NO: 11,
86111} In some embodiments, the antibodies disclosed herein comprise the CDRH1 anmino
acid sequence of SEQ ID NO: §, the CDRH2 amino acid sequence of SEQ ID NO: 6, the CDRH3
amino acid sequence of SEQ D NO: 7, the CDRL1 amino acid sequence of SEQ ID NG: 12, the
CDRL2 anino acid sequence of SEQ ID NO: 13, and the CDRL3 amno acid sequence of SEQ 1D
NG 14,

{60112} In some embodiments, the antibodies disclosed herein include one or more

conservative ammno acid substitutions in a vanable domain sequence such as 1, 2,3, 4,5, 6,7, §,

9,10, 11, 12,13, 14, 13, or more conservative substitufions in a variable domain sequence. In some
embodiments, these conservative amino acid substitutions are 1 a CDR region, eg., 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 I NOs: 5-7 and 12-14.

{00113} Those skilled 1o the art will recognize that 1t 1s possible to determine, 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 pariner or other molecule known to be associated with HERZ. In some embodiments, if
the monoclonal antibody being tested competes 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.
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{00114} In some embodiments, an alternative method for determining whether a
monocional antibody has the specificity of monoclonal antibody disclosed herein is to pre-incubate
the monoclonal antibody disclosed herein with soluble HERZ (with which it 1s normally reactive),
and then add the monoclonal antibody being tested to determine if the monoclonal antibody being
tested 1s inhibited m its ability to bind HERZ. If the monoclonal antibody being tested 15 inhibited
then, 1n all likelihood, 1t has the same, or functionally equivalent, epitopic specificity as the
monoclonal antibody disclosed heremn.

[00115] In some embodiments, screening of monoclonal antibodies disclosed herein, can be
also carried out, e g., by measuring HERZ2-mediated PI3K-Akt pathway activity, and determining
whether the test monoclonal antibody is able to modulate, block, mhibit, reduce, antagonize,
neutralize or otherwise interfere with PI3K-Akt pathway activity. In some embodiments, the HER2
antibodies suitable for conjugation can be generated and purified by well-known techniques e.g.,
WO 2015/195917 and PCT/USZ018/019873, each of which is incorporated herein in its entirety

by reference.

HERZ-Targeted STING Agonist Antibody Conjugates

{80116} The invention pertains to combination therapies involving immunoconjugates
comprising an HERZ2-targeted antibody conjugated to a STING agorust.

{80117} In some embodiments, the present disclosure provides, inter alia, combination
therapies comprising at least one HER 2-targeted STING agonist anttbody-drug conjugate and at
ieast one HER2-targeted therapy or at least one immunotherapy {e.z., an immune checkpoint
inhibitor), wherein the conjugate comprises an antibody or antigen binding fragment thereof that
specifically binds to an epitope of the human HERZ receptor,

[66118] In some embodiments, the HER2-targeted STING agonist antibody-drug conjugate

i3 a conjugate of Formula (A}
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whereim the conjugate comprises a HERZ antibody comprising a varnable heavy chan
complementarity determining vegion 1 {(CDRHI) comprising the amino acid sequence
FTFSSYSMN (SEQ D NO: §); a vanable heavy chain complementarty deternuning region 2
{CDRH2) comprising the amino acid sequence YISSSSSTIVYADSVEG (SEQ 1D NO: 6); a
variable heavy chain complementanty determmining region 3 {CDRH3) comprising the amino acid
sequence GGHGYFDL (SEQ 1D NG: 7); and a variable Light chamn complementarity determining
region | ({CDRLL) comprising the anmino acid sequence RASQSVESSYLA (SEQ ID NOG: 121 3
vanable hight cham complementarity determining region 2 {CBDRL2) comprisig the aming acid
sequence GASSRAT (SEQ ID NO: 13); and a vanable hight chain complementanty determining
region 3 {CDRL3) comprising the anuno acid sequence QQYHHSPLT (SEQ 1D NG: 14), and dis
15 about 3.

{00119} In some embodiments, the HERZ antibody or antigen binding fragment thereof that
spectfically binds to an epitope of the human HERR2 receptor that includes residues 452 to0 531 of
the extracellular domain of the human HER2 receptor, residues 474 to 553 of SEQ 1D NGO 1 or
residues 452 to 531 of SEQ 1D NO: 16,

100120] In some embodiments, disis 2, 4, 6, or 8. In some embodiments, dis1s 6 or 8.

(00121} In some embodiments, dis is 8. In some embodiments, dis s 6.
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HER2-targeted therapy

{06122} Any suitable HER2-targeted therapy has been contemplated herein for use i the
combinations and methods of the disclosure. In some embodiments, the HER 2-targeted therapy is
an antibody or antigen binding fragment thereof that specifically binds HERZ2, a second HER2-
targeted STING agonist antibody-drug conjugate that specifically binds HERZ or a small molecule
mhibitor of HERZ.

{00123} In some embodiments, the HERZ-targeted therapy 1s @ HERZ2 antibody, a HER2
dimerization inhibitor antibody or a combination of a HER2 antibody and a HER2 dimerization
nhibitor antitbody.

[0606124] In some embodiments, the HER2-targeted therapy ts a HERZ antibody, a HER2
dimerization inhibitor antibody or a combination of a HERZ antibody and a HER2 dimerization
mhibitor antibody. In some embodiments, the HERZ antibody, the HERZ dimerization mhibitor
antibody or the combination of a HERZ antibody and the HER2 dimerization inhibitor antibody is
trastuzumab, pertuzumab or margetuximab or biosimilars thereof  In some embodiments, the
HER2-targeted therapy s trastuzumab or perfuzumab or a combination thereot. In some
embodiments, the HER2-targeted therapy is trastuzumab. In some ermbodiments, the HERZ-
targeted therapy 13 pertuzumab. In some embodiments, the HERZ-targeted therapy 15
margetixamab or a biosumilar thereof Ton some embodiments, the HER2-targeted therapy s a
biosumilar of trastuzumab or a biosimilar of pertuzumab or a combination of a biosimiar of
trastuzumab and a biosimilar of pertuzuomab.  In some embodiments, the HERZ2-targeted therapy
13 a biosimilar of trastuzumab. In some embodiments, the HERZ2-targeted therapy 15 a brosimular
of pertuzumab. Insome embodiments, the HER2-targeted therapy 15 a combination of a biosimilar
of trastuzumab and a brosimilar of pertuzumab.

[00125] In some embodiments, the combination comprises at least one HERZ2-targeted
STING agomst antibody-drug conjugate of the disclosure in combination with at least one HER2
antibody, at least one HER2 dimerization inhibitor antibody or a combination of at least one HER2Z
antibody and at least one HERZ dimerization inhibitor antibody. In some embodiments, the
combination comprises at least one HERZ-targeted STING agonist antibody-drug conjugate in
combination with trastuzomab or pertuzumab or 3 combination thereof or margetuximab. In some
embodiments, the combination comprises at least one HERZ-targeted STING agonist antibody-

drug conjugate i combination with trastuzumab or pertuzumab or a combination thereof. In some
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embodiments, the combination comprises at least one HERZ-targeted STING agonist antibody-
drug conjugate in combination with margetuximab. In some embodiments, the combination
comprises at least one HER2-targeted STING agonist antibody-drug conjugate in combination
with at least one biosimilar of trastuzuomab or at least one biosimilar of pertuzumab or a
combination thereof or at least one biosimilar of margetuximab. In some embodiments, the
combination comprises at least one HER2-targeted STING agonist antibody-drug conjugate n
combmation with at least one biosimilar of trastuzumab or at least one biosimilar of pertuzumab
or a combination thereof. In some embaodiments, the combination comprises at least one HERZ2-
targeted STING agonist antibody-drug conjugate in combination with at least one biosimilar of
margetuximab.

{80126} Inn some embodiments, the combination comprising at least one HER2-targeted
STING agomst antibody-drug conjugate of the disclosure 5 administered in combination with at
ieast one HERZ antibody, at least one HERZ dimenization inhibitor antibody or a combination
thereof or margetuximab. In some embodiments, the combination comprising at least one HER2-
targeted STING agonist antibody-drug conjugate of the disclosure 13 admirustered 1n combination
with at least one trastuzumab or at least one pertuzumab or a corabmation thereof or at least one
margetuximoab.  In some embodiments, the combination comprising at least one HER 2-targeted
STING agonist antibody-drug conjugate of the disclosure 15 administered in combination with at
least one biosimilar of trastuzumab or at least one biosimilar of pertuzumab or a combination
thereof or at least one biosimilar of margetuximab.

{80127} In some embodiments, the HER2-targeted therapy i1s a HER2-targeted antibody-
drug conjugate that specifically binds HERZ2. In some embodiments, the HERZ2-targeted antibody-
drug conjugate 1s, for example, ado-trastuzumab emtansine (T-DMI} (Kadeyla®) fam-
trastuzumab deruxtecan {(trastuzumab deroxtecan} (Enhertu®) or a biosimilar thereof.

{80128} In some embodiments, the combination comprises at least one HERZ2-targeted
STING agonist antibody-drug conjugate of the disclosure m combmation with at feast one HER2-
targeted antibody-drug conjugate. In some embodiments, the combination comprises at feast one
HER2-targeted STING agomst antibody-drug conjugate of the disclosure in combination with ado-
trastuzumab emtansine {T-DM1) (Kadcyla®) or fam-trastorumab deruxtecan (trastuzumab
deruxtecan) {Enhertu®}. In some embodiments, the combination comprises at least one HER2-

targeted STING agonist antibody-drog conjugate of the disclosure in combination with a
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bigsimilar of ado-trastezumab emtansine {T-DM1} (Kadeyla®} or a biosimilar of fam-trastuzumab
deruxtecan (trastuzomab deruxtecan} (Enhertu®) In some embodiments, the combination
comprises at least one HERZ-targeted STING agonist antibody-drug conpugate of the disclosure
m combination with ado-trastuzumab emtansine (T-DM1} (Kadeyia®) or a biosimilar thereof. In
some embodiments, the combination comprises at least one HERZ-targeted STING agonist
antibody-drug conjugate of the disclosure in combination with {am-trastuzomeab deruxtecan
{(trastuzumab deruxtecan). {Enhertu®} or a biosimular of thereof

{60129] In some embodiments, the combination comprising at least one HER2-targeted
STING agonist anttbody-drug conjugate of the disclosure is administered in combination with at
least one HERZ2-targeted antibody-drug comjugate.  In some embodiments, the combination
comprising at least one HER Z-targeted STING agonist antibody-drug conjugate of the disclosure
is administered in combination with ado-trastuzumab emtansine (T-DM1) (Kadeyla®) or fam-
trastuzumab deruxtecan {trastuzumab deruxtecan) (Enhertu®).

{00130} In some embodiments, the HER2-targeted therapy is a small molecule inhubitor of
HER2. In some embodiments, the small wolecule inhibitor of HERZ 18, for exarople, tucatiub,
neratinib or lapatiub.  In some embodiments, the combination comprises at least one HER2-
targeted STING agonist antibody-~-drug conjugate of the disclosure in cornbination with, at least
one small molecule inhibitor of HERZ2. In some embodiments, the combination comprises at least
one HER2-targeted STING agonist antibody-drug conjugate of the disclosure in combination with
tucatinib, neratinib or lapatinib.

{60131} In some embodiments, the combination comprising at least one HERZ-targeted
STING agonst antibody-drug conjugate of the disclosure 1s administered i combination with, at
ieast one small molecule inhibitor of HERZ, such as, for example, tucatimb, neratinib or lapatinib.
{08132} In some embodiments, the HER2-targeted STING agonist antibody-drug conjugate
immunotherapies

{86133} Any suitable immunotherapy has been contemplated herein for use wn the
combinations and methods of the disclosure. In some embodiments, the immunotherapy s an
immune checkpoint mhibitor including, but not himited to, immune checkpoint molecule binding
protemns, small molecule mhibitors, antibodies, antibody-derivatives (including Fab fragments and

scFvs}, antibody-drug conjugates, antisense oligonucleotides, siRNA, aptamers, peptides and
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peptide mimetics. Inhibitory nuclete acids that decrease the expression and/or activity of immune
checkpoint molecules can also be used in the combinations and methods disclosed herein.
{00134} In some embodiments, the immune checkpoint mhibitor reduces the expression or
activity of one or more mimmumne checkpoint proteins. In another embodiments, the mmmune
checkpoint inhibitor reduces the interaction between one or more immune checkpoint proteins and
their igands. See, e.g., USZ0160101128.

{00135} In some embodiments, the immune checkpoint inhibitor suitable for the
combinations and methods of the disclosure 18 a monoclonal antibody, a humanized antibody, a
fully human antibody, a fusion protein or a combination thereof,

{60136} In some embodiments, the composition comprises at least one HERZ2-targeted
STING agonist antibody-drug conjugate of the disclosure in combination with at least one immune
checkpoint inhibitor. In some embodiments, the composition comprises at least one HERZ2-
targeted STING agonist antibody-drug conjugate of the disclosure in combination with a
monoclonal antibody, a humanized antibody, a fully human antibody, a fusion protein or a
combination thereof

180137} In some embodiments, the imamune checkpomt nhibttor 18 a PD-1 mhibitor or a
PD-L1 inhubitor.

{60138] In some emboduments, the PD3-1 inhibitor or the PD-L1 nhibttor 5 pembrolizomab
(ME-3475), nivolumab (BMS-936538), pidilizumab (CT-011), AMP-224, MDX-1 105,
durvalumab (MEDI4736), MPDL3280A, BMS-936559, IPH2101, TSR-042, TSR-022,
cemiphimab, ipthmumab, hrilumab, atezolizumab, avelumab, dostarfimab, tremelimumab, or a
combination thereof

{80139} In some embodiments, the immune checkpomt imhibitor s avelumab, durvalumab,
dostarlimab, pembrolizumab, cemiplimab, nivolumab, or aterohzumab.

{60140} In some embodiments, the mmmune checkpoint mhubitor 18 pembrolizumab,
dostarlimab, nivolumab, or atezolizumab. In some embodiments, the immune checkpomnt inhubitor
is pembrolizumab. In some embodiments, the immune checkpoint inhibitor 1s dostarhimab.
{00141} In some embodiments, the combination comprises at least one HERZ2-targeted
STING agonist antibody-drug conjugate of the disclosure and at least one immune checkpoint

mhubitor. In some embodiments, the combination comprises at least one HERZ-targeted STING
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agonist antibody-drug conjugate of the disclosure and at least one PD-1 inhubitor or at least one
PD-L1 inhibitor.

{00142} In some embodiments, the combination comprises at least one HERZ2-targeted
STING agonist antibody-drug conjugate of the disclosure and avelumab, durvalumab, dostarlimab,
pembrolizumab, cemuplimab, nivolumab, or atezolizumab. In some embodiments, the combination
comprises at least one HER2-targeted STING agonist antibody-drug conjugate of the disclosure
and dostarlimab. In some embodimenis, the combination comprises at least one HER 2-targeted
STING agonist antibody-drug conjugate of the disclosure and pembrolizumab.

{00143} Inn some embodiments, the combination comprising at least one HER2-targeted
STING agomst antibody-drug conjugate of the disclosure 5 administered in combination with at
ieast one immune checkpoint inhibitor.

{80144} In some embodiments, the combination comprising at least one HER2-targeted
STING agonist anttbody-drug conjugate of the disclosure is administered in combination with at
least one PD-1 inhibitor or at least one PD-L1 inhubttor.

{80145} In some embodiments, the combination comprising at least one HER2-targeted
STING agonist antibody-drug conjugate of the disclosure 15 adnumistered in combination with
avelumab, durvalumab, dostarlimab, pembrolizumab, cemiplimab, nivolumab, or atezolizumab.
In some embodunents, the combination comprising at least one HER2-targeted STING agomst
antibody-drug conjugate of the disclosure 18 administered 1o combnation with dostarhimab. In
some embodiments, the combination comprising at least one HERZ-targeted STING agonist
antibody-drug conjugate of the disclosure 1s administered in combination with pembrolizumab.

{08146} In some embodiments, the HER2-targeted STING agonist antibody-drug conjugate

,,,,,

Methods of Use

{00147} 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 at least one HERZ2-targeted STING agonist antibody-
drug conjugate and at least one HERZ2-targeted therapy or at least one ummune checkpoint

inhibitor.
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100148} 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 at least one HERZ-targeted STING agonist antibody-drug
conjugate and at least one HERZ-targeted therapy or at least one immune checkpomt inhibitor.
100149} 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 at feast one HER 2-targeted STING agomist antibody-drug conjugate and at least one HER2-
targeted therapy or at least one immune checkpoint inhibitor.

[00158] Inn 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 at least
one HERZ-targeted STING agomst antibody-drug conjugate and at least one HER2-targeted
therapy or at least one immune checkpoint inhibitor.

{80151} In some embodiments, the present disclosure provides a method of activating or
enhancing an activity of STING in a subject, comprising administering to the subject a
combination therapy disclosed herein 1.e. at least one HERZ2-targeted STING agonist antibody-
drug conjugate and at least one HERZ2-targeted therapy or at least one wnmune checkpoint
inhubitor.

[001583] In some embodiments, the present disclosure relates to a method of treating a cancer
in a subject m need thereof, comprising administering to the subject an effective amount of a
combination therapy disclosed heren.

{80153} In some embodiments, the present disclosure relates to a method of treating a cancer
i a subject in need thereof, comprising administering to the subject a combination therapy
disclosed herein.

[80154] In some embodiments, the present disclosure provides a combination therapy
disclosed herein for use m treating or preventing a disease or disorder in a subject in need thereof,
{B0155] In some embodiments, the present disclosure provides a combination therapy
disclosed herein for use in treating a disease or disorder in a subject in need thereof.

{00156} In some embodiments, the present disclosure provides a combination therapy
disclosed herein for treating a STING-mediated disease or disorder in a subject.

{00157} In some embodiments, the present disclosure provides use of a combination therapy

disclosed herein for treating or preventing a disease or disorder in a subject in need thereof.
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{00158} In some embodiments, the present disclosure provides use of a combination therapy
disclosed herein for treating a disease or disorder in a subject in need thereof

100159] In some embodiments, the present disclosure provides use of a combination therapy
disclosed herein for treating a cancer in a subject in need thereof.

100160} In some embodiments, the present disclosure provides use of a combination therapy
disclosed herein for treating a STING-mediated disease or disorder 1n a subject in need thereof
{00161} In some embodiments, the present disclosure provides use of a combination therapy
disclosed herein in the manufacture of a medicament for treating a disease or disorder 1in a subject
in need thereof

{60162} In some embodiments, the present disclosure provides use of a combination therapy
disclosed herein in the manufacture of a medicament for treating or preventing a disease or disorder
m a subject in need thereof

{80163} I some embodiments, the present disclosure provides use of a combination therapy
disclosed herein in the manufacture of a medicament for treating a STING-mediated disease or
disorder in a subject.

[86164] In some embodiments, the present disclosure provides use of a combination therapy
disclosed herein in the manufacture of a medicament for treating a cancer i a subject in need
thereof

{80165} In some embodiments, the present disclosure provides use of a combination therapy
disclosed herein for the treatment or prevention of a disease or disorder in a subject in need thereof.
{80166} In some embodiments, the present disclosure provides use of 3 combination therapy
disclosed herein for the treatment of a disease or disorder i a subject 10 need thereof.

{80167} In some embodiments, the present disclosure provides use of 3 combination therapy
disclosed heren for treating a STING-mediated disease or disorder in 3 subject.

{80168} In some embodiments, the present disclosure provides use of 3 combination therapy
disclosed herein for treatment of a cancer in a subject 1n need thereof.

{80169} In some embodiments, the combination comprises at least one HERZ-targeted
STING agonist antibody-drug conjugate and at least one HER2-targeted therapy or at least one
immune checkpoint inhibitor,

{00178} In some embodiments, the combination therapy disclosed herein 1s administered to

the subject.
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100171} 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 HER Z-targeted STING agonist antibody-drug conjugate
and at least one HERZ-targeted therapy or at least one immune checkpoint inhibitor; wherein sard
HER2-targeted STING agonist antibody-drug conjugate releases one or more therapeutic agent
upon bipdegradation.

100172} In some embodiments, the present disclosure provides a method of treating a
disease or disorder in a subject in need thereof, comprising admirnustering to the subject an efficient
amount of at least one conjugate of the disclosure; wherein said HER2-targeted STING agonist
antibody-drug conjugate releases one or more therapeutic agents upon biodegradation.

{80173} It some embodiments, the disease or disorder 15 a cancer.

[086174] In some embodiments, the cancer is selected from the group consisting of anal
cancer, astrocytoma, leukemia, lymphoma, head and neck cancer, liver cancer, testicular cancer,
cervical cancer, sarcoma, hemangioma, esophageal cancer, eye cancer, laryngeal cancer, mouth
cancer, mesothelioma, skin cancer, myeloma, oral cancer, rectal cancer, colorectal cancer (CRC),
throat cancer, bladder cancer, breast cancer, urothelial cancer, uterine cancer, ovanan cancer,
prostate cancer, lung cancer, non-small cell lung cancer (NSCLC), colon cancer, pancreatic cancer,
renal cancer, gastric cancer and gastric esophagogastric junction cancer.

{80175} In some embodiments, the cancer 1s selected from the group consisting of breast
cancer, gastric cancer, gastric esophagogastric junction cancer, non-small cell lung cancer
{(NSCLC} or colorectal cancer.

{08176} In some embodiments, the combimation therapies disclosed herein are useful in
treating, preventing, delayving the progression of or otherwise amehiorating a symptom of breast
cancer, gastric cancer, gastric esophagogastric junction cancer, non-small cell lung cancer
{(NSCLC} or colorectal cancer.

{08177} In some embodiments, the combimation therapies disclosed herein are useful in
treating, preventing, delaying the progression of or otherwise ameliorating a symptom of breast
cancer. In some embodiments, the breast cancer 18 metastatic breast cancer. In some embodiments,
the breast cancer 1s HER?2 positive (HERZ2+) breast cancer. In some embodiments, the breast cancer

is HERZ negative (HER2-} breast cancer. In some embodiments, the HERZ+ breast cancer 1s
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metastatic HER2+ breast cancer. In some embodiments, the HER2- breast cancer is metasiatic
HERZ- breast cancer.

{00178} In some embodiments, a subject having breast cancer has received at least one, at
least two, at least three, or at least four prior lines of breast cancer therapy. In some aspects, a
subject has received three or more prior lines of breast cancer therapy. In some aspects, a subject
having HERZ+ metastatic breast cancer has recerved three or more lines of breast cancer therapy.
{00179} In some embodiments, the combination therapies disclosed herein are useful in
treating, preventing, delaying the progression of or otherwise ameliorating a symptom of gastric
cancer.

{00180} In some embodiments, the combination therapies disclosed herein are useful in
treating, preventing, delaying the progression of or otherwise ameliorating a symptom of gastric
esophagogastric junction cancer.

{00181} In some embodiments, the combination therapies disclosed herein are useful in
treating, preventing, delaying the progression of or otherwise ameliorating a symptom of colorectal
cancer.

{60182} In some embodiments, the combination therapies disclosed herein are useful
treating, preventing, delaying the progression of or otherwise ameliorating a symptorn of non-
small cell lung cancer (NSCLC).

{80183 In some embodiments, the subject has recurrent or metastatic sohd tumors with
HER 2+ expression,

{80184} In some embodiments, the disease or disorder 13 a pre-cancerous syndrome.
[00185] In some embodiments, the combimation therapies comprising at least one HER2-
targeted STING agonist antibody-drug conjugate and at least one HERZ-targeted therapy or at
ieast one immune checkpoint inhibitor are useful in treating, preventing, delaying the progression
of or otherwise ameliorating a symptom of breast cancer, gastric cancer, gastric esophagogastrie
Junction cancer, non-small cell lung cancer (NSCLO) or colorectal cancer.

{60186} In some embodiments, the combination therapies comprising at least one HER2-
targeted STING agonist antibody-drug conjugate and at least one HERZ-targeted therapy are
useful in treating, preventing, delaying the progression of or otherwise ameliorating a symptom of
breast cancer, gasiric cancer, gasiric esophagogastric junction cancer, non-small cell lung cancer

{NSCLC} or colorectal cancer.
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{00187} In some embodiments, the combination therapies comprising at least one HERZ-
targeted STING agonist antthody-drug conjugate and at least one immune checkpoint inhibitor are
useful in treating, preventing, delaving the progression of or otherwise ameliorating a symptom of
breast cancer, gastric cancer, gastric esophagogastric junction cancer, non-small cell lung cancer
(NSCLC) or colorectal cancer.

{60188} In some embodiments, the combination therapy comprising at least one HER2-
targeted STING agonist antibody-drug conjugate is administered in combination with at least one
HERZ antibady, at least one HERZ2 dimerization inhibitor antibody or a combination of at least
one HER?2 antibody and at least one HER2 dimerization inhihitor antibody for treating, preventing,
delaying the progression of or otherwise amehorating a symptom of breast cancer, gastric cancer,
gastric esophagogastric junction cancer, non-small cell lung cancer (NSCLC) or colorectal cancer.
{00189 In some embodiments, the combination therapy comprising at least one HER2-
targeted STING agomist antibody-drug conjugate and, 15 administered in combination with
trastuzumab or pertuzumab or a combination thereof or margetuximab for treating, preventing,
delaying the progression of or otherwise amehiorating a syroptom of breast cancer, gastric cancer,
gastric esophagogastric junction cancer, non-small cell lung cancer (NSCLC) or colorectal cancer,
{80190} In some embodiments, the combination therapy comprising at least one HER2-
targeted STING agonist antibody-drug conjugate of the disclosure 1s admimistered in combination
with at least one biosimiar of trastuzumab or at least one biosimilar of pertuzumab or a
combination thereof or at least one brosimilar of margetivamab for treating, preventing, delaying
the progression of or otherwise ameliorating a symptom of breast cancer, gastric cancer, gastric
esophagogastric junction cancer, non-small cell tung cancer (NSCLC) or colorectal cancer.
{80191} In some embodiments, the combimation therapy comprising at least one HER2-
targeted STING agonist antibody-drug conjugate of the disclosure 1s admimistered in combination
with at least one HER2~targeted antibody-drug conjugate, such as, for example, ado-trastuzumab
emtansing {T-DM1} (Kadeyia®) or fam-trastizumab deruxtecan (trastuzumab deruxtecan)
{Enhertu®)} for treating, preventing, delaying the progression of or otherwise ameliorating a
symptom of breast cancer, gastric cancer, gastric esophagogastric junction cancer, non-small ceil
fung cancer (NSCLC) or colorectal cancer.

{00192} In some embodiments, the combination therapy comprising at least one HER2-

targeted STING agonist antibody-drug conjugate of the disclosure 15 administered in combination
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with trastuzumab or a biosimilar of trastuzumab for treating, preventing, delaying the progression
of or otherwise ameliorating a symptom of breast cancer, gastric cancer, gastric esophagogastric
junction cancer, non-small cell lung cancer (NSCLC) or colorectal cancer. In some embodiments,
the combination therapy comprising at least one HER2-targeted STING agonist antibody-drug
conjugate of the disclosure is administered in combination with ade-trastezumab emtansine (-
DM1} (Kadeyla®) or a biosimiar of ado-trastuzumab emtansine {T-DM1} (Kadeyla®)} for
treating, preventing, delaying the progression of or otherwise ameliorating a symptom of breast
cancer, gastric cancer, gasiric esophagogastric junction cancer, non-small cell lung cancer
(NSCLC) or colorectal cancer. In some embodiments, the combination therapy comprising at least
one HER2-targeted STING agonist antibody-drug conjugate of the disclosure is admunustered in
combination with fam-trastuzumab deruxtecan (trastuzumab deruxtecan} (Enhertu®)} or a
biosimilar of fam-trastuzumab deruxtecan (trastuzumab deruxtecan) (Enhertu®) for treating,
preventing, delayving the progression of or otherwise ameliorating a symptom of breast cancer,
eastric cancer, gastric esophagogastric junction cancer, non-small cell lung cancer (NSCLC) or
colorectal cancer.

[66193] In some embodiments, the combination therapy comprising at least one HER2-
targeted STING agonist antibody-drug conjugate of the disclosure 13 admirustered 1n combination
with trastuzumab or a biosimilar of trastuzumab for treating, preventing, delaying the progression
of or otherwise amehorating a symptom of HERZ2 positive (HER2+) metastatic breast cancer. n
some embodiments, the combmation therapy comprising at least one HERZ-targeted STING
agonist antibody-drug conjugate of the disclosure 15 administered 1n combination with trastuzumab
or a biosumilar of trastuzumab for treating, preventing, delaying the progression of or otherwise
ameliorating a symptom of HERZ positive (HER2+) metastatic breast cancer in a subject who has
received at least one, at least two, at least three, or at least four prior ines of breast cancer therapy.
{80194} In some embodiments, the combmation therapy compnising at least one HER2-
targeted STING agonist antibody-drug conjugate of the disclosure 1s admimistered in combination
with trastuzumab emtansine {T-DM1) (Kadeyla®} or a biostmular of ado-trastuzumab emtansine
(T-BM1) (Kadeyla®}y  for treating, preventing, delaying the progression of or otherwise
ameliorating a symptom of HERZ positive (HER2+) metastatic breast cancer. In some
embodiments, the combination therapy comprising at least one HER2-targeted STING agonist

antthody-drug conmjugate of the disclosure is administered i combination with trastuzumab
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emtansine {T-DM1} (Kadeyla®) or a biosimiar of ado-trastuzamab emtansine {T-DM1)
{Kadcyla®) for treating, preventing, delaying the progression of or otherwise ameliorating a
symptom of HERZ positive (HERZ+) metastatic breast cancer in a subject who has received at
ieast one, at least two, at least three, or at feast four prior lines of breast cancer therapy.

{00195} In some embodiments, the combination therapy comprising at least one HER2-
targeted STING agonist antibody-drug conjugate of the disclosure 15 administered in combination
with fam-trastuzumab deruxtecan {trastuzomab deruxtecan) {Enhertu®) or a biosimilar of fam-
trastuzumab deruxtecan (trastuzumab deruxtecan) {Enhertu®) for treating, preventing, delaying
the progression of or otherwise ameliorating a symptom of HER2 positive (HERZ+) metastatic
breast cancer. In some embodiments, the combination therapy comprising at least one HER2-
targeted STING agonist antibody-drug conjugate of the disclosure 1s administered in combination
with fam-trastuzumab deruxtecan {trastuzumab deruxtecan) (Enhertu®} or a biosimilar of fam-
trastuzumab deruxtecan (trastuzumab deruxtecan) (Enhertu®} for treating, preventing, delaying
the progression of or otherwise ameliorating a symptom of HERZ positive (HER2+) metastatic
breast cancer i a subject who has received at least one, at least two, at least three, or at least four
priot lines of breast cancer therapy.

{00196} In some embodiments, the combination therapy comprising at least one HER2-
targeted STING agonist antibody-drug conjugate of the disclosure 1s admimistered in combination
with, at least one small molecule mhibitor of HERZ, such as, for example, tucatinub, neratinib or
iapatimb for treating, preventing, delaying the progression of or otherwise ameliorating a symptom
of breast cancer, gastric cancer, gastric esophagogastric junction cancer, non-small cell lung cancer
{(NSCLC) or colorectal cancer.

{80197} In some embodiments, the composition therapy comprises at least one HER2-
targeted STING agonist antibody -drug conjugate of the disclosure in combination with at least one
mamune checkpoint mhibitor are useful for treating, preventing, delaying the progression of or
otherwise amehorating a symptom of breast cancer, gastric cancer, gasiric esophagogastric
junction cancer, non-small cell fung cancer (NSCLC) or colorectal cancer.

{00198} In some embodiments, the composition therapy comprises at least one HER2-
targeted STING agonist antibody-drog conjugate of the disclosure in combination with a
monoclonal antthbody, a humanized antibody, a fully human antibody, a fusion protein or a

combination thereof are useful for treating, preventing, delaying the progression of or otherwise
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ameliorating a symptom of breast cancer, gastric cancer, gastric esophagogastric junction cancer,

, &
non-small cell lung cancer (NSCLC) or colorectal cancer.

{00199] In some embodiments, the combination therapy comprising at least one HER2-
targeted STING agonist antibody-drug conjugate of the disclosure 15 administered in combination
with at least one immune checkpoint inhibitor for treating, preventing, delaying the progression of
or otherwise ameliorating a symptom of breast cancer, gastric cancer, gastric esophagogastric
junction cancer, non-small cell lung cancer (NSCLC) or colorecial cancer.

{00200} In some embodiments, the combination therapy comprising at least one HER2-
targeted STING agonist antibody-drug conjugate of the disclosure 1s administered in combination
with at least one PD-1 intubitor or at least one PD-L1 inhibitor for treating, preventing, delaying
the progression of or otherwise ameliorating a symptom of breast cancer, gastric cancer, gastric
esophagogastric junction cancer, non-small cell fung cancer (NSCLC) or colorectal cancer.
{00201} Inn some embodiments, the combination therapy comprising at least one HER2-
targeted STING agonist antibody-drug conjugate of the disclosure i1s administered in combination
with avelurnab, durvalumab, dostarlimab, pembrolizumab, cemiphmab,  wvolumab, or
atezolizumab for treating, preventing, delaying the progression of or otherwise amehiorating a
symptom of breast cancer, gastric cancer, gastric esophagogastric junction cancer, non-small cell
fung cancer (NSCLC) or colorectal cancer. In some embodimuents, the combination therapy
comprising at least one HER2-targeted STING agonist antibody-drug conjugate of the disclosure
1s administered in combination with dostarhmab for treating, preventing, delaying the progression
of or otherwise ameliorating a symptom of breast cancer, gastric cancer, gastric esophagogastrie
junction cancer, non~-small cell hung cancer (NSCLC) or colorectal cancer. In some embodiments,
the combination therapy comprising at least one HER2-targeted STING agomist antibody-drog
conjugate of the disclosure 13 admmnistered in combination with pembrobizumab for treating,
preventing, delaying the progression of or otherwise ameliorating a symptom of breast cancer,
gastric cancer, gastric esophagogastric junction cancer, non-small cell fung cancer (NSCLC) or
colorectal cancer.

{00282} In some embodiments, the combination therapy comprising at least one HER2-
targeted STING agonist antibody-drug conjugate of the disclosure 15 administered in combination
with dostarlimab for treating, preventing, delaying the progression of or otherwise ameliorating a

symptom of HER2 positive (HERZ+} metastatic breast cancer. n some embodiments, the
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combination therapy comprising at least one HERZ-targeted STING agonist antibody-drug
conjugate of the disclosure 15 administered in combination with dostarhimab for treating,
preventing, delaying the progression of or otherwise ameliorating a symptom of HERZ positive
{HERZ+} metastatic breast cancer in a subject who has recetved at least one, at least two, at least
three, or at least four prior hines of breast cancer therapy.

{60203} In some embodiments, the combmation therapy comprising at least one HER2-
targeted STING agonist antibody-drug conjugate of the disclosure is administered in combination
with pembrolizumab for treating, preventing, delaying the progression of or otherwise
ameliorating a symptom of HER2 positive (HER2+) metastatic breast cancer. n some
embodiments, the combination therapy comprising at least one HERZ-targeted STING agonust
antibody-drug comjugate of the disclosure 15 adminustered in combination with pembrolizumab for
treating, preventing, delaying the progression of or otherwise ameliorating a symptom of HER2
positive (HER2-+) metastatic breast cancer in a subject who has received at least one, at least two,
at least three, or at least four prior lines of breast cancer therapy.

{80204} In some embodiment, the methods include wdentifving or otherwise refining, e.g.,
stratifying, a patient population suitable for therapeutic admunistration of the combination
therapies thereof disclosed herein by identifying the HERZ score of subject by THC test or FISH
{fluorescence in situ hybridization negative) roeasurements prior to treatment with the combination
therapies disclosed herein. The THC test measures the amount of HER2 receptor protein on the
surface of cells m a cancer tissue sample, e.g., a breast cancer tissue sample or a gastric cancer
sample and assigns the detected level of cell surface HERZ receptor a HERZ2 score of O, 1+, 2+ or
3+ If the sobject’s HERZ score 1s in the range of 0 to 1+, the cancer 1s deemed to be “HER2
negative.” If the score 13 2+, the cancer 15 referred to as “bordertine,” and a score of 3+ sigmfies
that the cancer s “HERZ2 positive.”

{60205} In some embodiments, the subject 15 1dentified as having a scoring of 2+ or 3+ for
HER2 expression as detected by immunohistochemustry (IHC) analysis performed on a test cell
population, and the subject 1s also ER positive. In some embodiments, the subject 1s identified as
having a scoring of 2+ or 3+ for HERZ expression as detected by immunchistochenustry (IHC)
analysis performed on a test cell population, and the subject also is ER negative. In some
embodiments, the subject s identified as having a scoring of 3+ for HERZ expression or evidence

of gene amplification by FISH. Insome embodiments, the subject is identified as having a scoring
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of 2+ for HER2 expression or evidence of gene amplification by FISH. In some embodiments, the
subject 1s identified as having a scoring of 1+ for HERZ expression or evidence of gene
amphification by FISH. In some embodimenis, the subject 15 identified as having a high HER2
expression. In some embodiments, the subject is identified as having a low HERZ2 expression. In
some embodiments, the test cell population 13 derived from fresh, unfrozen tissue from a biopsy
sample. In some embodiments, the test cell population is derived from a frozen tissue from a biopsy
sample.

{00206} In some embodiments, the combination therapy comprising at least one HER2-
targeted STING agomst antibody-drug conjugate and at least one HER2-targeted therapy or at
ieast one ummune checkpoint inhibitor disclosed herein are useful in treating, preventing, delaying
the progression of or otherwise ameliorating a symptom of breast cancer, gastric cancer, gastric
esophagogastric junction cancer, colorectal cancer or non-small cell lung cancer (NSCLC) in
patients who have HERZ2 THC 2+ or HERZ THC 3+ In some embodiments, the breast cancer
patient 1s also ER positive. In some embodiments, the breast cancer patient is also ER negative.
[80207] In some embodiments, the combination therapy comprising at least one HER2-
targeted STING agonist antibody-drug conjugate and at least one HERZ-targeted therapy or at
least one immune checkpomnt mbubitor disclosed herern are useful in treating, preventing, delaying
the progression of or otherwise amehorating a symptorn of breast cancer, gastric cancer, gastric
esophagogastric junction cancer, colorectal cancer or non-small cell lung cancer (NSCLC) in
patients who have HER2 THC 1+ or HERZ THC 2+

{80208} In some embodiments, the combination comprising a HERZ2-targeted STING
agonst antibody-drug conjugate and at least one HERZ-targeted therapy or at least one immune
checkpomt inhibitor disclosed herein are useful m treating, preventing, delaying the progression
of or otherwise ameliorating a symptom of breast cancer, gastric cancer, gastric esophagogastric
junction cancer, colorectal cancer or non~small cell lung cancer (NSCLC) 1n patients who have
HERZ IHC 1+ or HERZ THC 2+

{806209] In some embodiments, the combination comprising a HERZ-targeted STING
agonist antibody-drug conjugate and at least one HERZ-targeted therapy or at least one immune
checkpomnt mhibitor used 1in any of the embodiments of the methods and uses provided herein can
be admimstered at any stage of the disease. For example, the combination therapy can be

admunistered to a patient suffering cancer of any stage, from early to metastatic.
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100210} A combination therapy comprising at least one HERZ-targeted STING agonist
antibody-drug conjugate and at least one HERZ-targeted therapy or at least one immune checkpoint
mhibitor used in any of the embodiments of these methods and uses can be administered erther
without another therapeutic agent, or in further combination with one or more chemotherapeutic
agents or other agents. In some embodiments, the additional agent is any of the toxins described
herein. In some embodiments, the additional agent 1s (1} EGFR inhibitors {e.g., tyrosine kinase
mhibitors or targeted anti-EGFR antibodies), (2} BRAF nhibitors, (3} ALK inlubitors, (4)
hormone receptor infubitors, (53 mTOR inhubitors, (6} VEGF inhibitors, or {7} cancer vaccines. In
some embodiments, the additional agent s a standard, first line chemotherapeutic agent, such as,
for example, ado-trastuzumab emtansine (Kadcyla), lapatimb, anastrozole, letrozole, exemestane,
everolimus, fulvestrant, tamoxifen, toremifene, megestrol acetate, fluoxymesterone, ethinyl
estraciol, pachitaxel, capecitabine, gemciiabine, enibulin, vinorelbme, cyclophosphamide,
carboplatin, docetaxel, albumin-bound pachitaxel, cisplatin, epirubicin, ixabepilone, doxorubicin,
fluorouracil, oxaliplatin, fluoropyrimidine, irnotecan, ramucirumab, mitomycin, leucovorin,
cetuximab, bevacizumab, erlotinth, afatiub, crizotimb, permetrexed, centinib, etoposide,
vinblastine, vincristine, fostanud, liposomal doxorubicin, topotecan, altretanune, melphalan or
ieuprohide acetate. In some embodiments, the additional agent 18 Kadevla (ado-trastuzumab

emtansing).

Combination Therapies and Formulations

{80211} The combination therapies of the present disclosure may be adminstered together
m a single pharmaceutical composition or separately and, when administered separately this may
occur simultaneously or sequentially in any order. The amounts of the components of the
combination of the present disclosure and the relative imings of admimstration will be selected in
order to achieve the desired combined therapeutic effect.

{00212} The compositions of the disclosure may be administered once or according to a
dosing regimen wherein a number of doses are administered at varying intervals of time for a given
period of time. For example, doses may be administered daily, weekly, biweekly, monthly,
bimonthly, every 6 months or annually. Doses may be administered until the desired therapeutic
effect 15 achigved or indefinitely to maintain the desired therapeutic effect. Suitable dosing

regimens for the compositions of the disclosure depend on the pharmacokinetic properties of that
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composition, such as absorption, distribution, and half-Iife, which can be determined by the skilled
artisann. In addition, suitable dosing regimens, mcluding the duration such regimens are
administered, for a composition 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
desired therapeutic effect, and like factors within the knowledge and expertise of the skilled artisan.
It will be further understood by such skifled artisans that suitable dosing regimens may require
adjustment given an individual patient's response to the dosing regimen or over time as individual
patient needs change.

[0806213] It will be appreciated that admunustration of the conjugates and HERZ-targeted
therapies or immune checkpoint inhubitors in the combinations of the disclosure will be
adminustered with suitable carriers, excipients, and other agents that are incorporated wnto
formulations to provide improved transfer, delivery, tolerance, and the hike. A multitude of
appropriate formulations can be found in the formulary known to all pharmaceutical chemusts:
Remington’s Pharmaceutical Sciences (15th ed, Mack Pubhishing Company, Easton, PA (1973)),
particularly Chapter 87 by Blaug, Seyrour, therein,

{00214} For example, the corabination therapy can include one or more conjugates disclosed
herein co-formulated with, and/or co-adminstered with, one or more HER2-targeted therapy or
one or more immune checkpoint inhibitor immune checkpoint inhibitors disclosed herein
[00215] In some embodiments, the pharmaceutical composition 1s 1 bulk or m unit dosage
form. The unit dosage form 1s any of a vanety of forms, including, for example, a capsule, an IV
bag, a tablet, a single pump on an aerosol mhaler or a vial. The quantity of active ingredient {e.g,,
a conjugate disclosed herem} in a unit dose of composttion 15 an effective amount and 18 varied
according to the particular treatment involved. One skilled i the art will appreciate that it 1s
sometimes necessary to make routine variations to the dosage depending on the age and condition
of the patient. The dosage will also depend on the route of administration.

{80216} The pharmaceutical composttions are formulated to be compatible with its intended
route of administration. Examples of routes of administration include parenteral, e g | intravenous,
mtradermal, subcutaneous, oral {e g, inhalation), transdermal (i.e, topical), transmucosal, and

rectal administration.
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{00217} In some embodiments, the pharmaceutical composition is in bulk or in unit dosage
form. The unit dosage form 1s any of a variety of forms, including, for example, a capsule, an IV
bag, a tablet, a single pump on an aergsol inhaler or a vial. The gquantity of active ingredient (e g,
a conjugate disclosed herein} in a unit dose of composition 15 an effective amount and is varied
according to the particular treatment wvolved. One skilled in the art will appreciate that it 1s
sometimes necessary to make routine variations to the dosage depending on the age and condition
of the patient. The dosage will also depend on the route of administration,

[0606218] For example, the combination therapy can include one or more conjugates disclosed
herein co-formulated with, and/or co-administered with, one or more HER2-targeted therapies or
one or more immune checkpoint inhibitors disclosed herein.

{80219} In some embodiments, the combmations comprising HERZ-targeted STING
agonist antibody-drug conjugates and HER2-targeted therapies or immune checkpoint inhihitors
and additional agent{s) are formulated into a single therapeutic composttion, and the components
are administered simultaneously. Alternatively, the HER2-targeted STING agomist antibody-drug
conjugate, HER 2 -targeted therapy or imynune checkpoint inhibitor and additional agent, 1f any, are
separate from each other, e g., each 1s formulated into a separate therapeutic composition, and can
be administered sumultaneously, or at different times during a treatment regimen. For example, the
HERZ2-targeted STING agonist antibody-drug 1s administered prior to the admuustration of the
HER2-targeted therapy or mmmune checkpoint inhibitor; the HERZ-targeted STING agonist
antibody-drog 1s admmnistered after the admunustration of the HERZ2-targeted therapy or immune
checkpownt inhibitor. As described herein, the HERZ-targeted STING agonist antibody-drug and
the HERZ-targeted therapy or the immune checkpoint mhibitor combination are admunstered

single doses or 1 multiple doses.

Dosage and Administration

{60226} The combmation therapy provided herein, comprising a HERZ-targeted STING
agonist antibody-drug and a HER2-targeted therapy or an immune checkpoint mhibitor
combination administered in single doses or in multiple doses is administered in an amount
sufficient to exert a therapeutically useful effect. In some embodiments, the active agents are
administered in an amount that does not result in undesirable side effects of the patient being

treated, or that minimizes or reduces the observed side effects as compared to dosages and amounts
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required for single treatment with one of the above agents. For example, the combmation therapy
comprising a HERZ-targeted STING agonist antibody-drug and a HER2-targeted therapy or the
immune checkpoint inhibitor combination are adminstered in single doses or in multiple doses.
Thus, it s possible, the amount of a HERZ2-targeted therapy or an immune checkpoint mhibitor
that can be adnunistered in the combination therapy provided herein, compared to the amount of
the HER Z-targeted therapy or the immune checkpoint inhibitor admunistered alone or using a
known method 1s reduced, while achieving substantially the same or mmproved therapeutic
efficacy. By virtue of the decreased dosage that can be adnunistered, side effects associated with
the HERZ-targeted therapv or the immune checkpomnt protein antibody administration, such as
immune-related adverse events, described elsewhere or herein, are reduced, minimized or avoided.
{80221} It 15 within the level of one of skill in the art to determine the precise amounts of
active agents, including HER2-targeted STING agonist antibody-drug conjugates and HER2-
targeted therapies or immune checkpoint mhibitors to be administered to a subject. The dosages
of such agents in a combination therapy can be chosen based on standard dosing regimens for that
agent under a given route of administration.

062231 It 1s understood that the precise dosage and duration of treatment 18 a function of
the tissue or tumor beiong treated and may be determined empirically using known testing protocols
or by extrapolation from in vivo or in vitro test data and/or can be determined from known dosing
regimens of the particular agent. It is to be noted that concentrations and dosage values may also
vary with the age of the individual treated, the weight of the individual, the route of administration
and/or the extent or severity of the disease and other factors that are within the level of a skalled
medical practitioner to consider. Generally, dosage regimens are chosen to hmit toxicity. It should
be noted that the treating physician would know how to and when to termunate, interrupt or adjust
therapy to lower dosage due to toxicity, or bone marrow, liver or kidney or other tissue
dystunctions, Conversely, the treating physician would also know how to and when to adjust
treatment to higher levels if the clinical response 18 not adequate {precluding toxic side effects). It
is to be further understood that for any particular subject, specific dosage regimens should be
adjusted over time according to the individual need and the professional judgment of the person
administering or supervising the admunistration of the formulations, and that the concentration

ranges set forth herein are exemplary only and are not intended to limit the scope thereof.
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100223} In some embodiments, the HERZ2-targeted STING agonist antibody-drug conjugate
combination s administered in a therapeutically effective amount to decrease the tumor volume.
100224} The amount of a HERZ-targeted STING agonist antibody-drug conjugate
admunistered for the treatment of a disease or condition, for example a cancer or solid tumor can
be determined by standard clinical techniques. In addition, in vitro assays and amimal models can
be emploved to help identify optimal dosage ranges. The precise dosage, which can be determined
empirically, can depend on the route of administration, the type of disease to be treated and the
seriousness of the disease.

[080225] The HERZ-targeted therapy or the immune checkpoint inhibitor can be provided in
a therapeutically effective amount for the particular dosage regimen. Therapeutically effective
concentrations can be determined empirically by testing the compounds 1n known i vitro and in
vivo systems, such as the assays provided herein. The concentration of a selected HERZ-targeted
therapy to immune checkpoint inhibitor in the composition depends on absorption, inactivation
and excretion rates of the complex, the physicochemical characteristics of the complex, the dosage
schedule, and amount adnunistered as well as other factors known to those of skill 1o the art.
[66226] The amount of a selected HER2-targeted therapy or immune checkpoint inhibitor
to be administered for the treatment of cancers can be determined by standard clinical technigues
or other methods as described heremn. In addition, n vitro assays and animal models can be
eroployed to help identify optimal dosage ranges. Hence, the precise dosage, which can be
determined empirically, can depend on route of administration, the type of cancer to be treated and
the progression of the disease. I necessary, a particular dosage and duration and treatment protocol
can be empirically determined or extrapolated. Dosage levels can be determined based on a variety
of factors, such as body weight of the imndividual, general health, age, the activity of the specific
compound emploved, sex, diet, ime of administration, rate of excretion, drug combmation, the
severity and course of the disease, and the patient's disposition to the disease and the judgment of
the treating physician,

{06227} The combinations of the disclosure may also be administered by any suitable route
of adminisiration, including both systemic administration and topical admimstration. Systemic
admunistration inchides oral admunistration, parenteral administration, transdermal administration,
rectal adnministration, and adnunistration by inhalation. Parenteral administration refers to routes

of admimstration other than enteral, transdermal, or by inhalation, and is, for example, by injection
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or infusion. Parenteral adnunistration includes intravenous, intramuscular, and subcutaneous
mjection or infusion. Inhalation refers to administration into the patient's fungs whether inhaled
through the mouth or through the nasal passages. Topical adminisiration includes application to
the skin.

100228} In some embodiments, the HERZ-targeted STING agomst antibody-drug
conjugates and HER2-targeted therapies or immune checkpoint inhibitors are administered as an
nfusion every one week, every two weeks, every three weeks, every four weeks, every five weeks,
every six weeks, every seven weeks, or every eight weeks.

{80229} In some embodiments, the HERZ-targeted STING agonist antibody-drug
conjugates and HERZ2-targeted therapy or immune checkpoint inhibitor is admunistered as an
nfusion every three weeks or every four weeks.

{00230 In some embodiments, the HERZ-targeted STING agonist antibody-drug and the
HER2-targeted therapy or ummune checkpoint inhibitor are administered by wnfusion
simultaneously. In some embodiments, the HER2-targeted STING agonist anttbody-drug is
administered by infusion prior to the admuustration of the HER2-targeted therapy or immune
checkpoimt inhubttor. In some embodiments, the HER2-targeted STING agonst antibody-drug 1s
administered by fusion after the admunistration of the HERZ2-targeted therapy or immune
checkpoint inhubitor. As described herein, the HERZ-targeted STING agonist antibody-drug and
the HER2-targeted therapy or the immune checkpomnt mhibitor cornbination can be admunustered
m single doses or n multiple doses.

{80231} The frequency and timing of admimstration, and the dosage amounts, can be
administered periodically over a cycle of admimstration to mantain a continuous and/or long term
effect of the active agents for a desired length of time. The provided combimation can be
administered hourly, daily, weekly, monthly, yearly or once. The length of time of the cycle of
admunistration can be empirically determuned, and 18 dependent on the disease to be treated, the
severity of the disease, the particular patient, and other considerations within the level of skili of
the treating physician. The length of time of treatment with a combination therapy provided herein
can be one week, two weeks, one months, several months, one year, several vears or more.
{06232} In some embodiments, exemplary doses of intravenously admimstered immune
checkpoint inhubitor, such as an anti-immune checkpoint protein antibody, can be used as a starting

point to determine appropriate dosages. Dosage levels can be determined based on a variety of
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factors, such as body weight of the mdividual, general health, age, the activity of the specific
compound employed, sex, diet, time of administration, rate of excretion, drug combination, the
severity and course of the disease, and the patient's disposition resulting from the disease and the
judgment of the treating physician.

{00233} It is understood that the amount to administer will be a function of the type of cancer
being treated, the route of administration, and the toleranlity of possible side effects. If necessary,
dosage can be empirically determined.

[060234] For intravenous administration, one or more, or all, of the agents used in the
combmation therapy can be administered by push or bolus, by infusion, or via a combination
thereof. The infusion time can be about 1 minute to three hours, such as about 1 minute to about
two hours, about 1 minute to about 60 minutes, about 1 minute to about 90 minutes, or about 1
minute to about 120 minutes. The agents can be admunistered by concurrent infusion or by
subsequent infusion. For example, the administered agents are administered separately and are
provided in separate bags for separate infusions. In some embodiments, the HERZ2-targeted
antibody-drug conjugate composition and the HER-2 targeted therapy or the immune checkpoint
inhibitor composition are formulated and administered separately.

{80235} The HERZ-targeted STING agonist antibody-drug conjugate can be administered
priot to, simultaneously with or near simultaneously with, sequentially with or intermittently with
the HER 2-targeted therapy or the immune checkpoint inhibitor. For example, the HER 2-targeted
antibody-drug conjugate and the HER 2-targeted therapy or the imnmune checkpoint injubitor, e.g,,
an anti-immune checkpoint protem antibody (e.g., an anti-CTLA4 or anti-PD-1 antibody) can be
co-admimstered or separately.

{80236} In some embodiments, the HER 2-targeted STING agonist antibody-drug conjugate
is admimstered prior to the HER2-targeted therapy or the momune checkpomnt mhibitor. For
example, the HER2-targeted STING agomst antibody-drug conjugate 13 admimistered up to about
48 hours prior to adnunistering the HERZ2-targeted therapy or the immune checkpoint inhibitor,
For example, the HER2-targeted STING agonist antibody-drug conjugate 1s administered about 5
minutes, 15 minutes, 30 minutes, 1 howur, 2 hours, 3 hours, 4 hours, 6 hours, & hours, 12 hours, 16
hours, 18 hours, 20 hours, 22 hours, 24 hours, 30 hours, 36 hours, 40 hours, or up to about 48 hours

prior to admuinistration of the HER2-targeted therapy or the immune checkpoint inhibitor.
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100237} In some embodiments, the HERZ2-targeted STING agonist antibody-drug conjugate
is administered after the HER 2-targeted therapy or the immune checkpoint inhubitor. For example,
the HER2-targeted STING agomst antibody-drug conjugate is admmisiered up to about 48 hours
after administering the HERZ-targeted therapy or the immune checkpoint inhibitor. For example,
the HERZ2-targeted STING agonist antibody-drug conjugate 1s administered about 5 minutes, 15
minutes, 30 munuies, 1 hour, 2 hours, 3 hours, 4 hours, 6 hours, 8 hours, 12 hours, 16 hours, 18
hours, 20 hours, 22 hours, 24 hours, 30 hours, 36 hours, 40 hours, or up to about 48 hours after
admirustration of the HER2-targeted therapy or the immune checkpoint inhubitor.

{00238} The frequency and tuming of administration, and the dosage amounts, can be
admirustered periodically over a cycle of administration to maintain a continuous and/or long-term
effect of the active agents for a desired length of time and need not be the same for the HER2-
targeted STING agonist antibody-drug conjugate and the HER2-targeted therapy or the immune
checkpoint inhibitor. The provided compositions of each active agent or combinations thereof can
be admumstered hourly, daily, weekly, monthly, vearly or once. The length of time of the cyele of
administration can be empirically determined, and is dependent on the disease to be treated, the
severity of the disease, the disposition of the patient, and other considerations within the level of
skill of the treating physician. The length of time of treatment with a combination therapy provided
herein can be one week, two weeks, one months, several months, one year, several years or more.
[060239] For example, the frequency of adminustration of the HER2-targeted STING agonist
antitbody-drug conjugate 18 once a day, every other day, twice weekly, once weekly, once every 2
weeks, once every 3 weeks or once every 4 weeks. The dosages can be divided into a plurality of
cyeles of admimstration during the course of treatment. For example, the HER2-targeted STING
agonst antibody-drug conjugate can be admimistered at the frequency over a peniod of about 3
month, 2 months, 3 months, 4 months, 5 months, 6 months, a vear or more. The frequency of
admunistration can be the same throughout the period of the cycle or can differ. For example, an
exemplary dosage frequency 13 two times a week at least for a first week of a cyele of
admunistration. After the first week, the frequency can continue at twice a week, can increase to
more than twice a week, or can be reduced to no more than once a week. It 1s within the level of 2
skiiled person to determine the particular dosage frequency and cycle of administration based on
the particular dosage being administered, the disease or condition being treated, the severity of the

disease or condition, the age of the subject and other similar factors.
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{00248} The HERZ-targeted therapy or the immune checkpoint mhibitor can be
admunistered at the same frequency or at a different frequency. For example, each admnistration
of the HER2-targeted therapy or the immune checkpoint inhibitor 1s preceded by an administration
of the HER2-targeted STING agonist antibody-drug conjugate by not more than 48 hours. For
example, each dose of the HERZ-targeted STING agonist antibody-drug conjugate is followed 24
to 48 hr later by a dose of the HER2-targeted therapy or the immune checkpoint inhibitor. In certain
embodiments, the HERZ-targeted therapy or the immume checkpoint inhibitor 1s administered less
frequently than the HER2-targeted STING agonist antibody-drug conjugate, but each dose of the
HER2-targeted therapy or the immune checkpoint inhibitor is preceded by a dose of the HER2-
targeted antibody-drug comjugate. For example, the HER2-targeted therapy or the immune
checkpomt tnhibitor is administered twice weekly, once weekly, once every 2 weeks, once every
3 weeks, once every 4 weeks, once every 6 weeks, once every 2 months, once every 3 months,
once every 4 months, once every 5 months, or once every 6 months, and in a manner that is
preceded by administration of a HER2-targeted STING agonist antibody-drug conjugate. In
another example, each dose of the HERZ-targeted STING agowist antibody-drug comjugate is
preceded by a dose of the HER2targeted therapy or the immune checkpoint inlubitor. In certain
ernbodiments, the HERZ2-targeted therapy or the wmmune checkpoint mhibitor 15 administered
more frequently than the HER2-targeted STING agonist antibody-drug conjugate. For example,
the HER2-targeted therapy or the imumune checkpoint inhibitor 1s administered twice weekly, once
weekly, once every 2 weeks, once every 3 weeks, once every 4 weeks, once every 6 weeks, once
every 2 months, once every 3 months, once every 4 months, once every 5 months, or once every
6 months, and 1in a manner that some but not all HER2-targeted therapy dosages or checkpomnt
mhibitor dosages are followed by admmnistration of a3 HER2-targeted STING agonist antibody-
drug conjugate.

{80241} If disease symptoms persist i the absence of discontimied treatment, treatment can
be continued for an additional length of time. Over the course of ireatment, evidence of disease
and/or treatment-related toxicity or side effecis can be monitored.

{00242} The cycle of administration of the HER2-targeted STING agonist antibody-drug
conjugate and/or HERZ-targeted therapy and/or immune checkpoint inhibitor can be tailored to
add periods of discontinued treatment in order o provide a rest period from exposure 1o the agents.

The length of time for the discontinuation of treatment can be for a predetermined time or can be
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empirically determined depending on how the patient 1s responding or depending on observed side
effects. For example, the treatment can be discontinued for one week, two weeks, one month or
several months. Generally, the period of discontinued treatment is butlt o a cycle of dosing
regimen for a patient.

{00243} An exemplary dosing regimen is a treatment cycle or cycle of admimstration of 21
or 2& days. The agent, such as the HERZ-targeted STING agomst antibody-drug conjugate
disclosed herein, can be administered on day 1, followed by adminisiration of a HER2-targeted
therapy or an immune checkpoint inhibitor of the disclosure, such as a HER2-targeted therapv or
an tmmune checkpoint protein antibody on day 2, followed by 19 or 26 days without dosing. ftis
understood that the above description is for exemplification purposes only and that variations of
the above can be emploved. Further, similar cycles of administration can be applied to all
admirnustered agents, or each administered agent can be emploved in s own dosing regimen in the
combination therapy provided herein.

[60244] It 1s within the level of one of skill in the art to determine the precise cycle of
admunistration and dosing schedule. As noted above, the cycle of admunistration can be for any
desired length of time. Hence, the 21-day or 28-day cycele of administration can be repeated for
any length of time. Tt 13 within the level of skill of the treating physician to adopt a cycle of
admirustration and dosing regimen that meets the needs of the patient depending on personal

considerations specific to the patient and disease to be treated.

Piagnostic and Prophylactic Formulations

{80245} The conjugates and HERZ-targeted therapy or immune checkpoint nhibitors
disclosed herein are used 1n diagnostic and prophyiactic formulations. In one embodiment, a
HER2-targeted STING agomst antibody-drug conjugate and an HERZ2-targeted therapy or an
mamune checkpoint mhibitor disclosed herein are adnunistered to patients that are at risk of
developing one or more of the aforementioned diseases, such as for example, without limitation,
cancer. A patient’s or organ’s predisposition to one or more of the aforementioned indications can
be determined using genotypic, serological or biochemical markers.

{60246} In some embodiments, a HERZ-targeted STING agomist antibody-drug conjugate
and an immune checkpomt inhubitor disclosed heremn are administered to human individuals

diagnosed with a climcal indication associated with one or more of the aforementioned diseases,
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such as for example, without imitation, cancer. Upon diagnosis, 8 HER 2-targeted STING agonist
antthody-drug conjugate and a HERZ-targeted therapy or an immune checkpoint mhibiior
disclosed heremn are admunistered to mitigate or reverse the effecis of the clinical indication
associated with one or more of the aforementioned diseases.

100247} In some embodiments, a method for identifying a breast cancer patient amenable to
treatment with the combinations of conjugates and HERZ-targeted therapy or immune checkpoint
mhibitors disclosed herein, comprise measuring the status of certain characteristics in a tomor
sample obtained from the patient, and identifying the patient for treatment based on the status of
certain characteristics in the tumor sample.

[060248] Antibodies disclosed herein are also useful in the detection of HERZ in patient
samples and accordingly are useful as diagnostics. For example, HER2 antibody disclosed herein
are used in in vitro assays, e.g., ELISA, to detect HERZ levels in a patient sample.

{80249} I some embodiments, a HERZ antibody disclosed herein 15 immobilized on a solid
support {e.g., the well{s) of a microtiter piate} The wnmobilized antibody serves as a capture
antibody for any HERZ2 that may be present 1u a test sample. Prior to contacting the mnunobilized
antibody with a patient sample, the solid support 15 rinsed and treated with a blocking agent such
as muk protein or albunun to prevent nonspecitic adsorption of the analyte.

[B02506] Subsequently the wells are treated with a test sample suspected of containing the
antigen, or with a solution containing a standard amount of the antigen. Such a sample 15, e.g., a
serum sample from a subject suspected of having levels of circulating antigen considered to be
diagnostic of a pathology. After rinsing away the test sample or standard, the sohd support 18
treated with a second antibody that 1s detectably labeled. The labeled second antibody servesas a
detecting antibody. The level of detectable label 1s measured, and the concentration of HER2
antigen in the test sample 13 determined by comparison with a standard curve developed from the
standard samples.

{80251} It will be appreciated that based on the results obtained using the HERZ antibody
disclosed herein in an in vitro diagnostic assay, it 18 possibie to stage a disease in a subject based
on expression levels of the HERZ antigen. For a given disease, samples of blood are taken from
subjects diagnosed as being at various stages in the progression of the disease, and/or at various

points in the therapeutic treatment of the disease Using a population of samples that provides
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statistically significant results for each stage of progression or therapy, a range of concentrations
of the antigen that may be considered characteristic of each stage is designated.

{00252} All publications and patent documents cited herein are incorporated herein by
reference as if each such publication or document was specifically and imdividually indicated to
be incorporated herein by reference. Citation of publications and patent documents 1s not intended
as an admission that any is pertinent prior art, nor does it constitute any admission as to 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 in a variety of embodiments
and that the foregoing description and examples below are for purposes of illustration and not

umatation of the claims that follow.

EXAMPLES

[80253] The following examples llustrate the disclosure. These examples are not intended
to limit the scope of the present disclosure, but rather to provide guidance 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 wodifications can be made without departing from the spirit and scope
of the disclosure.

[80254] It will be understood that certan Compounds of the disclosure may be potent
mmunomodulators and accordingly, care should be exercised in thewr handling.

{80255} Unless otherwise noted, all starting materials were obtained from commercial

suppliers and used without further purification.

Abbreviations

{80256} The following abbreviations are used in the reaction schemes and synthetic
examples, which follow. This list 1s not meant {0 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.

CHT Ceramic hydroxyapatite
CR Complete response
HIC Hydrophobic interaction chromatography

LA
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HPLC High performance liquid chromatography
PR Partial response

RP-HPLC Reverse Phase high performance liquid chromatography

SEC Size exclusion chromatography
TCEP {iris(2-carboxyethyiphosphine)
TGD Tumor growth delay

TG Tumor growth inhibition

TFS Tumor-free survivor

General Information

{80257} All reagents were purchased from relevant providers unless otherwise stated.
[00258] XMT-1519 {anti-HerZ antibody) s disclosed in US 9,555,112, issued Januvary 31,
2017 and US 9,738,720, issued August 22, 2017, the entire contents of which are incorporated

herein by reference.

[80259] The antibody-drug conjugate Enhertu 13 also known as trastuzumab deruxtecan or
T-DXd.
{80268} 7.16.4 roslgG2a mab s a munne IgG2a antibody that recognizes the rat neu

oncogene-encoded pl 85 molecule (rat HERZ{neu}), Asthe humanized antibody, XMT-1519, does
not bind rat HER2, Conjugates 1 and 2 could not be used 1o the rat HERZ EMT6-RHERZ-MSA
mammary carcinoma tumor model. Hence surrogate Conpugates (7.16.4 mslg(G2a Conjugate and
non-binding control palivizmumab mslg(G2a conjugate, Conjugate 4 and Conjugate 3 respectively)
were used in the rat HERZ EMT6-RHER2-MSA mammary carcinoma tumor model as they
specifically recognize rat HER 2{neu}.

{80261} HPLC purification was performed on a Phenomenex Gemini 5 um C18 110 A, 250
x 10 mm, semi-preparative cohumn.

{08262} When apphcable, the drug content of the comjugates was determuned
spectrophotometrically, otherwise RP-HPLC or LC/MS as performed for quantitative
determination of the drug content.

{80263} The protein content of the antibody-drog conjugates was determined

spectrophotometrically or by ELISA
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{00264} Antibody-drug conjugates, drug carrying Scaffolds, or antibody Scaffolds were
purified (1.e, removal of residual unreacted drug, unconjugated antibody, enzymes or starting
materials} by ulirafiltration, extensive diafiltration, 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 conjugates, as purified, contained <5% (w/w}{e.g.,
<2% {w/w}) aggregated antibody-drug conjugates as determined 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)} uncorjugated 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
iiterature, 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.

[080265] The drug to antibody ratio (DAR) was determined by measuring the absorption of
the coryugates. The DAR value was calculated using the appropriate molar extinction coefficients
of the antibody and the STING agonist payload.

{80266} Therapeutic agents, ncludimg HER2-targeted STING agonist ADCs, HER2-
targeted therapies, and/or immunotherapies can be admmistered or dosed at the frequencies and
intervals disclosed herein. In some aspects, therapeutic admmistration schedules can be as follows.

Admimstration schedules for therapeutic agents

QD Single adnunistration
QD X 1 Single admunistration on day 1
QWK Admimistration once per week

QWK X 2 Admmistration once per week for 2 weeks

QWK X3 Administration once per week for 3 weeks

BIwW Twice weekly administration

BIW X 2 Twice weekly administration for 2 weeks

{86267} Dosages of antibody/payload indicate mg of antibody per kilogram of body weight

and mg of payload per kilogram of body weight. By way of example a conjugate dosage of
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0.30/0.011 myg/ke indicates that 0.30 mg of the antibody is administered per kilogram of body

weight and 0.011 mg of conjugate pavload is administered per kilogram of body weight.

100268} Tumors were measured twice weekly using digital calipers and tumor volumes were

calculated using the formula: tumor volume (mm’) = (width? x length)y/2. Body weights were

recorded daily for the first week and twice weekly thereafter. Animals remained on study until

individual tumor volume reached > 1000mm’°, > 1500mny’ or as indicated. Percent change in body
weight was calculated using the formula: body weight change (%) = ({weight study day X — weight
study day Uy /e ofye S8 495 1y #100) Tumor volumes are reported as mean = standard error of the mean
(SEM). Tumor growth mhibition (%TGl) 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

¥ 11y %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
three measurements. A complete response (CR) 15 defined as a tumor volure fess than 135 mm®
for three consecutive measurements. A tumor-free survivor (TFS) is classified as having a CR at

the end of study.
Example 1: Synthesis of XMT-1519 Conjugate 1, DAR 8.1
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Conjugate 1 was prepared as described as described in co-pending apphication US
The purified Conjugate 1 had a STING agonist to XMT-1519 of

80269}
17/221 341, filed April 4, 2021,
3.1
Example 2: Synthesis of Palivizomab Conjugate 2, BAR 6.8
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Conjugate 2 was prepared as described as described in co-pending apphication US
The purified Conjugate 2 had a STING agonist to Palivizumab

{00276
17/221,341, filed Aprd 4, 2021

ratio of 6.8,
Example 3: Synthesis of Palivizumab_mslgG2a Conjugate 3, DAR 7.7
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180271} To a solution of Palivizumab_msIgG2a (90 mg, 0.617 umol) in 50 mM HEPES, 1
mM EDTA, pH 7 buffer was added TCEP-HCI (1.76 mg, 6.17 umol} with a final antibody
concentration of § mg/ml and the mixture was shaken at 37 °C for 4 hours. To the reduced
antibody was added Scaffold A (prepared as described 1o co-pending apphcation US 17/221 341,

filed April 4, 2021, 17.45 mg, 7.404 ymol i 1800 L DMA). The resulting mixture was shaken
at 37 °C for 120 mmutes. The reaction was guenched with cystemne (15 equivalents, 1.121 mg,

9.255 pmol 1in 1.12 mL of 50 mM HEPES, 1 mM EDTA, pH 7) and rotated at room temperature
for 1 h. The resulting Conjpugate 3 was purified by ultrafiltration or CHT chromatography {80 mg,

90% vield). The purified Conjugate 3 had a STING agonist to Palivizumab mslg(G2a ratio of 7.7.

Example 4: Synthesis of 7.16.4_mslgG2a Conjugate 4, DAR 6.9
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{80272} Comjugate 4 was prepared and characterized as described 1 Example 3 except that

7.16.4 mslg(iZa was used instead of Palivizumeb msig(G2a. The purified Conjugate 4 had a

STING agonist to 7.16.4 _msig(G2a ratio of 6.9.

Example 8: Tumor Growth Response to Administration of HER2 STING Agonist
Antibody-Drug Conjugates in Combination with Trastuzumab in SKOV3 Ovarian Cancer
{86273} Female CB.17 SCID mice were moculated subcutanecusly with SKOV3 human
ovarian cancer cells (10 x 10° cells/mouse). SKOV3 cells are a breast cancer cell line having high
HERZ expression. Animals were randomized into treatment groups when tumor volumes were
between 60 - 100 mm” {mean = 72 - 81 mm®/group). The vehicle, Conjugate 1 (0.30/0.013 mg/ke),
a combination of Conjugate 1 (0.30/0.013 mg/kg) and trastuzumab {3 mg/kg), a combination of
Conjugate 1 {0.30/0.013 myg/kg) and trastuzumab {10 myp/kg), and a combination of Conjugate 2
{0.30/0.011 myg/kg) and trastuzumab (10 mg/ke), were dosedon gd x 1 onday 1 or qwk x 3 on
days 1, 8and 15 Additionally, trastuzumab (10 mg/kg), was dosed gwk x 3 starting on day 1, 8
and 15. For all the doses, the Conjugates were dosed mtravenously (IV); trastuzumab was dosed
intraperitoneally (IP); all doses of the Conjugates are given as antibody/payload; =10 for each
group.

FIG. 1 provides the results for the tumor volumues of SKOV3 tumor-bearing mice treated with
Vehicle, Conjugate 1, trastuzumab, a combination of Conjugate 2 and trastuzumab, and a

combination of Conjugate 1 and trastuzumab at varying dose levels and dosing regimens.
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Treatment with Conjugate 1 (0.30/0.013 mg/kg, gd x 1) resulied in 1 PR and 3 CR. Treatment with

Conjugate 1 (0.30/0.013 mg/ke

&0

qd x 1} and trastuzumab (3 mg, qd x 1} resulted in 7 CR and 3
TFS. Treatment with Conjugate 1 {C.30/0.013 mg/kg, gd x 1} and trastuzumab (10 mg, qd x 1)
resulted in 2 CR and T TFS. Treatment with Conjugate 1 {0.30/0.013 mg/ke, qwk x 3} resuited in

4 CR and 2 TFS. Treatment with Conjugate 1 {0.30/0.013 myg/ke

&

qwk x 3) and trastuzumab (3
mg, gwk x 3} resulted in 1 PR and 9 CR and 9 TFS. Treatment with Conjugate 1 {0.30/0.013
meg/ke, gwk x 3) and trastuzumab (10 mg, gwk x 3} resulted in 2 PR and 7 CR and 7 TFS. The
results show that the addition of trastuzumab synergistically increases the efficacy of Conjugate 1.
Example 6: Tumor Growth Response to Administration of HERZ STING Agonist
Antibody-Drug Conjugates in Combination with Trastuzumab or Pertuzumab in JIMT-1
{80274} Female CB.17 SCID mice were inoculated subcutaneously with JIMT-1 tumor cells
{10 x 10" cells/mouse). JIMT-1 cells are a breast cancer cell line having moderate HERZ
expression. Arumals were randomized into treatment groups when tumor volumes were between
60 - 100 mm® {mean 67.8 - 71.6 mm'/group). The Vehicle, Conjugate 1 (3.0/0.13 mg/kg), a
combination of Conjugate 2 (3.0/0.11 mg/kg) and trastuzuroab (10 mg/kg), a combination of
Comgugate 2 (3.0/0.11 mg/kg) and pertuzumab (10 mg/kg), a combination of Conjugate 1 (3.0/0.13
mg/kg) and trastuzumab (3 mg/kg), a combmation of Comjugate 1 (3.0/0.13 mg/kg) and
trastuzumab (10 mg/kg), a combmation of Conjugate 1 (3.0/0.13 mg/kg) and pertuzumab (3
mg/kg), a combination of Comjugate 1 (3.0/0.13 mg/kg) and pertuzumab (10 mg/kg), a
combination of Conjugate 2 (3.0/0.11 mg/kg), trastuzumab (3 mg/kg) and pertuzomab (3 mg/kg),
and a combination of Conjugate 1 (3.0/0.13 mg/kg}, trastuzumab (3 mg/kg) and pertuzumab (3
mg/kg) were dosed on gd x 1 on day 1. Additionally, Conjugate 1 (0.30/0.013 mg/kg), a
combination of Conjugate 2 {0.30/0.011 mg/kg) and trastuzamab (3 mg/kg), a combimnation of
Conjugate 2 (0.30/0.011 mg/kg) and pertuzomab (3 mg/kg), a combination of Comjugate 1
{0.30/0.013 mg/kg} and trastuzumab (3 mg/kg), and a combmnation of Conjugate 1 {0.30/0.013
mg/ke) and pertuzumab {3 mg/kg) were dosed qwk x 3 on days 1, B and 15, For all the doses, the
Conjugates were dosed imtravenously; trastuzumab and pertuzumab were dosed mtraperitoneally;
all doses of the Conjugates are given as antibody/payload; n=10 for each group.

{60275} FIG. 2 provides the results for the tumor volumes of JIMT-1 tumor-bearing mice
treated with Vehicle, Conjugate 1, a combination of Conjugate 1 and trastuzumab, a combination

of Conjugate 1 and pertuzumab, a combination of Conjugate 1, trastuzumab, and pertuzumab, a
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combination of Conjugate 2 and trastuzumab, a combination of Conjugate 2 and pertuzumad, and
a combination of Conjugate 2, trastuzumab, and pertuzumab at varyving dose levels and dosing
regimens.

{86276} All wreatment groups showed significant tumor growth delay {TGD) compared to
the vehicle conirol. However, only groups treated with Conjugate 1 (3 mg/kg) alone or in
combination with trastuzumab and/or pertuzumab and Conjugate 1 (0.3 mg/kg) in combination
with trastuzomab or pertuzumab achieved the maximum possible TGD (78%), although these
eroups differed in the number of regression responses and tumor free survivors (TFS) they
produced. Treatment with Conjugate 1 (3 mg/kg, gd x 1) and pertuzumab (3 or 10 mg/ke, gd x 1)
resulted in 9 TFS and 8 TFS, respectively, with 10 CRs each. Treatment with Conjugate 1 (3
mg/ke, gd x 1) and trastuzumab (3 or 10 mg/kg, qd x 1) resuited in 3 TFS each, with 10 CRs and
9 CRs and 1 PR respectively.  All but one treatment group Comjugate 2, trastuzumab and

pertuzumab showed significant TGE compared to the vehicle control.

Example 7: Tumor Growth Response to Administration of HER2 STING Agonist
Antibody-Drug Conjugates in Combination with Trastuzumab or Pertuzumab in SNU-8
{80277} Female CB.17 SCID mice were inoculated subcutaneously with SNU-S tumor cells
{10 x 10° cells/mouse). SNU-5 are a gastric cancer cell Hoe having low HERZ expression. Animals
were randomized into treatrment groups when tumor volurnes were between 60 - 100 mm” (mean
79.7 — 1.3 mm’/group). The Vehicle, Conjugate 1 {(0.20/0.007 mg/kg), trastuzumab (2 mg/kg),
pertuzumab {2 mg/kg), Conjugate 2 {0.20/0.007 mg/kg}, a combination of Conjugate 1 {0.20/0.007
mg/ke) and trastuzumab (2 mg/kg), a combmation of Conjugate 1 {0.20/0.007 mg/kg) and
pertuzumab (2 mg/kg)}, a combination of trastuzumab {2 mg/kg) and pertuzumab {2 mg/kg}, and a
combination of Comugate 1 {0.20/0.007 mg/kg), trastuzumab {2 mg/ke), and pertuzumab (2
meg/kgy were dosed on gd x 1 on day 1, Additionally Conjugate 1 (0.10/0.004 mg/kg), Conjugate
2 {0.10/0.004 myg/kg), a combmation of Conjugate 1 {0.10/0.004 mg/ke) and trastuzumab (2
mg/kg}, and a combination of Conjugate 1 (0.10/0.004 myg/ke) and pertuzumab (2 mg/kg) for
which the Conjugates were dosed qwk x 3 ondays 1, & and 15 and the trastuzumab or pertuzumab
were dosed gqd x 1 on day 1. For all the doses, the Conjugates were dosed mtravenously,
trastuzumab and pertuzomab were dosed intraperitoneally; all doses of the Conjugates are given

as antibody/paylead; n=10 for each group).
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100278} FiG. 3 provides the results for the tumor volumes of SNU-3 tumor-bearing mice
treated with Vehicle, Conjugate 1, Conjugate 2, trastuzumab, pertuzumab, a combination of
trastuzumab and pertuzumab, a combination of Conjugate 1 and trastuzumab, a combination of
Conjugate 1 and pertuzumab, and a combination of Conjugate 1, trastuzumab, and pertuzumab at

varying dose levels and dosing regimens.

Example &: Tumor Growth Response to Administration of HER2 STING Agonist
Antibody-Drug Conjugates in Combination with Enhertu i JIMT-1

{80279} Female CB.17 SCID mice were inoculated subcutaneously with JIMT-1 tumor cells
{10x 10° cells/mouse). Animals were randomized into treatment groups when tumor volumes were
between 60 - 100 mm’ {mean 76.8 mm"/group). The Vehicle, Conjugate 2 (1.0/0.037 mg/ke),
Conjugate 1 (1.0/0.043 mg/kg)}, Enhertu (1.0/0.026 mg/kg, 3.0/0.078 mg/kg or 10.0/0.261 myg/kg),
a combination of Conjugate 1 (1.0/0.043 mg/kg) and Enhertu (1.0/0.026 mg/kg}, a combination of
Conjugate 1 {1.00/0.043 mg/kg) and Enhertu {3.0/0.078 my/kg), and a combination of Conjugate
1 {1.00/0.043 mg/kg) and Enhertu {10.0/0.26 mg/kg) were dosed in which the Conjugates were
dosed imntravenously gd x 1 on day 1 and Enherty was dosed mtravenously gwk x 2 on days | and
8 Additionally, Conjugate 1 {0.30/0.013 mg/kg), a cornbination of Comjugate 1 {0.3/0.13 mg/kg)
and Enhertu (1.0/0.026 mg/kg), a combination of Conjugate 1 (0.3/0.13 mg/kg) and Enhertu
{3.0/0.078 mg/kg), and a combination of Conjugate 1 {0.3/0.13 mg/kg) and Enhertu (10.0/0.261
mg/kg) were dosed miravenously gwk x 2 on days 1 and 8; all doses of the Conjugates are given
as anttbody/payload; n=10 for each group.

{00286] FIG. 4 provides the results for the tumor volumes of JIMT-1 tumor-bearing mice
treated with Vehicle, Conjugate 1, Conjugate 2, Enhertu and a combination of Conjugate 1 and

Enhertu at varying dose levels and dosing regimens.

Example 9: Tumor Growth Response to Administration of HERZ STING Agonist
Antibody-Brug Conjugates in Combination with anti-PDB-1 in rat HER2Z EMT6-RHER2-
MSA Mammary Carcinoma

{00281} PD-L1 1s ypregulated in SKOV3 tumors after treatment with Conjugate 1 (Fig. 7),

suggesting that combining conjugate 1 with an immune therapy such as a PD-1 checkpoint
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mhibitor may be efficacious. PD-L1 was observed to be upregulated in mice and human cells
following treatment with Conjugate 1.

{00282} Female BALB/c mice were inoculated subcutaneously with EMTO-RHERZ MSA
{engineered EMTO cell line overexpressing rat epidermal growth factor receptor 2 (RHER2)) (5 x
10° cells/mouse). Animals were randomized into treatment groups when tumor volumes were
between 60 -100 mm” (mean = 95 - 109 mm*/group). The Vehicle, Conjugate 3 (0.30/0.013 mg/ky,
1.0/6.04 mg/ke, or 3.0/0.12 mg/kg), Conjugate 4 {0.30/0.012 mg/kg, 1.0/0.035 mg/kg or 3.0/6.104
mg/kg} were all dosed onqd x 1 onday 1. Antt-PD-1 RMP1-14 (1 mg/kg or S mg/ke) was dosed
biwx 2 on days 1, 4, 8 and 11, A combination of Conjugate 3 {0.30/0.012 mg/kg} and anti-PD-1
RMP1-14 (5 myg/kg), a combmation of Conjugate 3 (1/0/0.035 mg/kg) and anti-PD-1 RMP1-14 (5
mg/kg), a combination of Conjugate 4 {0.30/0.012 myg/kg) and anti-PD-1 RMP1-14 (S myg/kg), a
combination of Conjugate 4 {1.0/0.035 mg/kg) and anti-PD-1 RMP1-14 (S my/kg) for which the
Conjugates were dosed qd x | on day 1 and anti-PD-1 RMP1-14 was dosed biw x 2 on days 1, 4,
8 and 11. For all the doses the Conjugates were dosed intravenously; anti-PD-1 RMP1-14 was
dosed mtraperitoneally; all doses of the Conjugates are given as antibody/payload; n=10 for each
group.

{00283} FIG. 5 provides the results for the tumor volumes of EMT6-RHERZ MSA tumor-
bearing mice treated with Vehicle, Conjugate 3, Conjugate 4, anti-PD-1 RMP1-14, a combination
of Congugate 3 and anti-PD-1 RMP1-14, and a combination of Conjugate 4 and anti-PD-1 RMP1-
14 at varying dose levels and dosing regimens. Treatment with Conjugate 3 (1.0/0.04 mg/kg)
resulted in 5 CR and S TFS. Treatment with Congugate 3 (3.0/0.12 mg/kg} resuited n 7CR and 7
TFS. Treatment with Conjogate 4 {0.3/0.012 mg/kg) resulted m 5 CR and 5 TFS. Treatment with
Conjugate 4 (1.0/0.035 mg/kg) resulted in 10 CR and 10 TFS. Treatment with Conjugate 4
3.0/6.10 mg/kg} resulted in @ CR and 9 TFS, Treatment with Conjugate 3 {0.30/0.012 mg/kg)
and anti-PD~1 RMP1-14 (S mg) resulted in 1 PR Treatment with Conjugate 3 (1.0/0.040 mg/kg)
and anti-PD-1 RMPI-14 (5 mg) resulted n & CR and 8 TFS. Treatment with Conjugate 4
{0.30/0.012 mg/kg) and anti-PD-1 RMP1-14 (5 mg) resulted in | PR, B CR, and 8 TFS. Treatment
with Conjugate 4 (1.0/0.035 mg/ke) and anti-PD-1 RMP1-14 {5 mg) resulted i 10 CR and 10
TFS.

Example 10; Re-challenge Study for Tumor Growth Response After Administration of
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HER2 STING Agonist Antibody-Drug Conjugates in Combination with anti-PB-1

{00284} Tumor-free mice (1.e. mice with complete tumor regressions at end of study} from
Example 9 previously inoculated subcuianecusly with EMT6-RHER2 MSA on the right flank and
treated with a combination of Conjugate 4 (0.30/0.012 mg/kg) and anti-PD-1 RMP1-14 (5 mg/kg),
or  Conjugate 4 {0.3/0.012 mg/kg) and age-maiched unireated animals were inoculated
subcutanecusly on the left flank with EMT-6-MSA mammary carcinoma cells (5x10° cells per
mouse) and on the right flank with CT26 colon/colorectal cancer cells (3x10° cells per mouse).
Tumor growth on both flanks was monitored and measured twice weekly and the amimals were
weighed twice weekly.

[00285] FIGS. 6A and 6B shows the tumor volumes of mice previously treated with
Conjugate 4 {(0.3/0.012 myo/kg) when rechallenged with EMT-6-MSA cells or €126
colon/colorectal cancer cells respectively. FIGS. 6C and 6D shows the tumor volumes of mice
previously treated with Conjugate 4 (0.30/0.012 mg/ke) and anti-PD-1 RMP1-14 (5 mg/kg) when
rechallenged with EMT-6-MSA cells or CT26 colon/colorectal cancer cells respectively. Mice
previously treated with Conjugate 4 or Conjugate 4 and anti-PD-1 RMP1-14 (5 mg'kg) when
rechallenged with EMT-6-MSA cells resulted in 2 out of 5 tumors rejected and 4 out of 4 tumors
rejected respectively. Mice previously treated with Conjugate 4 or Covjugate 4 and anti-PD-1
RMP1-14 when rechallenged with CT26 cells did not reject any cells. Mice treated with Comjugate

4 as a monotherapy or in combination with anti-PD-1 RMP1-14 showed rmamunological memory,

FOUIVALERTS
{80286} The details of one or more embodiments of the disclosure are set forth n the
accompanying description above. Although any methods and materials sinilar or equivalent to
those described herein can be used in the practice or testing of the present disclosure, the preferred
methods and matenials 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.
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{00287} The foregoing description has been presented only for the purposes of illustration
and 1s not inntended to limit the disclosure to the precise form disclosed, but by the claims appended

hereto.
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What is claimed is:

A combination therapy comprising at least one HERZ-targeted STING agomist antibody-

1.
drug conjugate and at least one HERZ-targeted therapy or at least one immunotherapy, wherein

\

the HER2-targeted STING agonist antibody-drug conjugate 1s a conjugate of Formula (A}
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wherein the conjugate comprises a HERZ2 antibody comprising a vaniable heavy chain
complementarity determining region | {CDRH1) comprising the amino acid sequence
FTFSSYSMN (SEQ ID NO: 5); a variable heavy chain complementarnity determining region 2
{CDRH2) comprising the amino acid sequence YISSSSSTIYYADSVKG (SEQID NG 6);a
vanable heavy chain complementarity determining region 3 (CDRH3) comprising the amino
acid sequence GGHGYFDL (SEQ ID NO: 7); and a variable light chain complementarnity
determining region 1 {CDRL1) comprising the anuno acid sequence RASQSVASSYLA (SEQ ID
NO: 12); a vanable hight chain complementarity determining region 2 {CDRL2) comprising the
aming acid sequence GASSRAT (SEQ ID NO: 13); and a vanable light chain complementarity
determining region 3 {CDRL3} comprising the amino acid sequence QQYHHSPLT (SEQ ID
NGO 14), and dis is about &
2. The conjugate of claim 1, wheremn the XMT-1519 antibody specifically binds to an
epitope of the human HER2 receptor that includes residues 452 to 531 of the extracellular
domain of the human HERZ receptor, residues 474 to 553 of SEQ 1D NG: 1 or residues 452 to

531 of SEQ ID NG 16
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3. The combination of claim 1, comprising at least one HERZ-targeted STING agonist
antihody-drug conjugate and at least one HER2-targeted therapy.

4 The combination of claim 1, comprising at least one HERZ-targeted STING agonist
antibody-drug conjugate and at least one immunotherapy.

5. The combination of claim 1, wherein the HERZ2-targeted STING agonist antibody-drug
conjugate enhances the efficacy of the HER 2-targeted therapy or the immunotherapy.

6. The combination of claim 3, wherein the HERZ2-targeted therapy 1s an antibody or antigen
binding fragment thereof that specifically binds HERZ, a HER2-targeted antibody-drug
conjugate that specifically binds HER2 or a small molecule inlubitor of HER2.

7. The combination of claims 6, wherein the antibody or antigen binding fragment thereof
that specifically binds HER2 1s a HERZ antibody, a HERZ dimerization inhibitor antibody or a
combination thereof.

8. The combination of claim 7, wherein the HERZ2 antibody or the HER2 dimerization
mhibitor antibody is trastuzumab, pertuzumab or margetuximab or biosimilars thereof.

9. The combination of claim 6, wherein HER2-targeted therapy is trastuzumab, pertuzumab,
a combination of trastuzumab and pertuzumab, margetixamab, a biostmilar of trastuzumab, a
biosumilar of pertuzumab, a combination of a biosimilar of trastuzumab and a biosimilar of
pertuzurnab, or a biosimilar of margetuximab.

10, The combination of claim 1, comprising at least one HERZ-targeted STING agonist
antibody-drug conjugate and trastuzumab, pertuzamab, a combination of trastuzumab and
pertuzumab, margetuximab, a biosumilar of trastuzumab, a biosimilar of pertuzumab, a
combination of a biosimilar of trastuzumab and a biosimilar of pertuzumab or a biosimidar of
margetuximab,

i1 The combination of claim 6, wheremn the HER2-targeted antibody-drug conjugate that
specifically binds HERZ 15 ado-trastuzumab enmtansine (T-DM1) or fam-trastuzomab deruxtecan
{(trastuzumab deruxtecan).

12, The combination of claim 1, comprising at least one HER2-targeted STING agonist
antibody-drug conjugate and ado-trastuzumab emtansine {T-DM1} or fam-trastuzumab
deruxtecan {tfrastuzumab deruxtecan).

13, The combination of claim 6, where the small molecule inhibitor of HERZ s

tucatinib, neratinib or lapatintb.
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14, The combination of claim 1, comprising at least one HERZ-targeted STING agonist

antibody-drug conjugate and tucatinib, neratinib or lapatinib.

15 The combination of claim 4, whergin the immunotherapy 1s an immune checkpoint
mbhibitor.
16. The combination of claim 15, wherein the immune checkpoint inhibitor 1s a monoclonal

antihody, a humanized antibody, a fully human antibody, a fusion proten or a combination
thereof.

17 The combination of claim 15, wherein the immune checkpoint inhibitor is a PD-1
inhibitor or a PD-L1 inhibitor.

18. The combination of claim 17, wherein the PD-1 inhibitor or the PD-L1 inhibitor

is avelumab, durvalumab, dostarlimab, pembrolizumab, cemiplimab, mivolumab, or
atezolizumab.

19, The combination of claim 1, comprising at least one HERZ-targeted STING agonist
antibody-drug conjugate and avelumab, durvalumab, dostarlimab, pembrolizumab, cemiplimab,
nivolumab, or atezolizumab.

20 A method for treating, preventing, delaying the progression of or otherwise ameliorating
a syroptom of & cancer 1o a subject comprising administering the combination of claim 1.

21 The method of claim 20, wherein the cancer 1s anal cancer, astrocytoma, leukerma,
lymphoma, head and neck cancer, liver cancer, testicular cancer, cervical cancer, sarcoma,
hemangioma, esophageal cancer, eve cancer, laryngeal cancer, mouth cancer, mesothelioma, skin
cancer, myeloma, oral cancer, rectal cancer, colorectal cancer, throat cancer, bladder cancer,
breast cancer, urothelial cancer, uterine cancer, ovarian cancer, prostate cancer, lung cancer, non-
small cell lung cancer (NSCLO), colon cancer, pancreatic cancer, renal cancer, gastric canger or
gastric esophagogastric junction cancer.

22. The method of claym 21, wherein the cancer 18 breast cancer, gastric cancer, gastric
esophagogastric junction cancer, colorectal cancer or non-small cell lung cancer.

23. The method of claim 20, wherein the immune checkpoint inhibitor and the conjugate are

administered simultansously.

5

24. The method of claim 20, wherein the HER2-targeted STING agonist antibody-drug
conjugate and the HERZ-targeted therapy or the immunotherapy are administered

simultaneously.
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25, The method of claim 20, wherein the HERZ-targeted STING agonist antibody-drug
conjugate and the HER 2-targeted therapy or the immunotherapy are admunistered sequentially in
either order or in alternation.

26, The method of claim 20, wherein the HER2-targeted STING agonist antibody-drug
conjugate 1s adminstered prior to the HER2-targeted therapy or the immunotherapy.

27. The method of claim 20, wherein the HER2-targeted STING agonist antibody-drug
conjugate s admimstered after the HER2-targeted therapy or the immunotherapy .

28, The combination of claim 1, wherein the HERZ2-targeted STING agonist antibody-drug
comjugate and the HER2-targeted therapy or the immunotherapy are formulated in the same
formulation.

29. The combination of claim 1, wherein the HER2-targeted STING agonist antihody-drug
conjugate and the HER2-targeted therapy or the immunotherapy are formulated m separate

formulations.

30. A kit comprising the combination of clatm 1 and an instruction for administration.
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International application No
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A. CLASSIFICATION OF SUBJECT MATTER
INV. A61K47/68 A61K39/00 A61P35/00
ADD,

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
A61lK A61lP

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2021/202984 Al (MERSANA THERAPEUTICS 1-10,
INC [US]) 7 October 2021 (2021-10-07) 15-17,
20-30
Y paragraphs [0370], [0478], [0510], 11-14,
[0516] — [0517]; claims 29-46, 58; 18,19
examples 7, 22
page 223
Y PATEL AENA ET AL: "The Changing Paradigm 11-14,
for the Treatment of HER2-Positive Breast 18,19
Cancer",
CANCERS,
vol. 12, no. 8, 28 July 2020 (2020-07-28),
page 2081, XP093052998,
DOI: 10.3390/cancers12082081
page 1 - page 17
-/
|__K| Further documents are listed in the continuation of Box C. ‘z‘ See patent family annex.

* Special categories of cited documents : ) ) ) - o
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international "X document of particular relevance;; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance;; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
9 June 2023 21/06/2023
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, .
Fax: (+31-70) 340-3016 Strenkowska, Malwina
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Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.
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WO 2018/160538 Al (MERSANA THERAPEUTICS
INC [US]; MILLENNIUM PHARM INC [US])

7 September 2018 (2018-09-07)

claims 1-10; sequences 21, 25-29

WO 2021/097220 Al (SEAGEN INC [US])

20 May 2021 (2021-05-20)

claims 1-112

WO 2015/195917 Al (MERSANA THERAPEUTICS
INC [US]) 23 December 2015 (2015-12-23)
claim 4; sequences 21, 25-29

18,19

13,14
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Box No. | Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c¢ of the first sheet)
1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was

carried out on the basis of a sequence listing:

a. forming part of the international application as filed.

b. D furnished subsequent to the international filing date for the purposes of international search (Rule 13ier1(a)).

accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the
international application as filed.

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPO Standard ST.26 compliant
sequence listing.

3. Additional comments:
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