
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
(1) Organization11111111111111111111111I1111111111111i1111liiiii 

International Bureau (10) International Publication Number 

(43) International Publication Date W O 2023/172906 Al 
14 September 2023 (14.09.2023) W IP0I PCT 

(51) International Patent Classification: 1699 Cambridge Street, Apt. 32, Cambridge, Massachusetts 
A61K47/68 (2017.01) A61P 35/00 (2006.01) 02138 (US).  
A61K 39/00 (2006.01) (74) Agent: KOZAKIEWICZ, Cynthia A. et al.; Cooley LLP, 

(21) International Application Number: 1299 Pennsylvania Ave, NW, Suite 700, Washington, Dis
PCT/US2023/063852 trict of Columbia 20004 (US).  

(22) International Filing Date: (81) Designated States (unless otherwise indicated, for every 
07 March 2023 (07.03.2023) kind ofnational protection available): AE, AG, AL, AM, 

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, 
(25)FilingLanguage: English CA, CH, CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM, 
(26) Publication Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 

(30)PriorityData: HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, 
( 3/30) ,472 P r Data: 2022(07.03.2022KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, 
63/317,472 07 March 2022 (07.03.2022) US LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ, NA, NG, 
63/329,680 11April2022(11.04.2022) US NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, 

(71) Applicant: MERSANA THERAPEUTICS, INC. RU, RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, 
[US/US]; 840 Memorial Drive, Cambridge, Massachusetts TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, 
02139 (US). ZA, ZM, ZW.  

(72) Inventors: BUKHALID, Raghida A.; 150 Rivers Edge (84) Designated States (unless otherwise indicated, for every 

Drive, Apt. 390, Medford, Massachusetts 02155 (US). kind of regional protection available): ARIPO (BW, CV, 
CETINBAS, Naniye; 249 Third Street, Apt. 404, Cam- GH, GM, KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST, 
bridge, Massachusetts 02138 (US). DAMELIN, Marc I.; SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, 
42 Lexington Avenue, Needham, Massachusetts 02494 RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, 
(US). LOWINGER, Timothy B.; 352 School Street, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, 
Carlisle, Massachusetts 01741 (US). TOADER, Dorin; LU, LV, MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE, 

(54) Title: ANTIBODY DRUG CONJUGATES COMPRISING STING AGONISTS, COMBINATIONS AND METHODS OF USE 

FIG. 1 

1000- - Vehicle qdxl IV 

- Conugate 1, 0.30/0.013 mg/kg, qdxl IV 

800 0. Conjugate 1, 0.30/0.013 mg/kg, qdx1 V + Trastuzumab, 3 mg/kg, adx IP 
+0] Conjugate 1. 030/0.013 m/kg, qdx1IV Trasluzumab. 10 mgIkg qdxl IP 

600- -- Conjugate 2.0.30/0.011, mgikq qdxI IV+ Tiastuurna, 10 rmgkg qdx1 IP 
~ Conjugate 1, 0.30/0.013 mkg qwx3IV 

400 +A. Conjugate 1, 0.30/0.013 mg/kg, qwx3V + Trastuzunab., 3 mg/kg qwx3 IP 

2+ Conjugaie 1, 0.30/0.013 mg/kg, qwy3 ;V + Trastuzunab, 10 1g/k qwx3 IP 

200 - Conjugate 2, 0.30/0.011 mg/kg, qwx3 IV +Trastzumab, 10 mkg qwx3 P 

{ Trastuzumab. 10 mkg, qwx3 IP 

0 7 14 21 28 35 42 49 56 63 70 77 

S1 1s Days on Study 

(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., 
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ANTIBODYDRUGCONJUGATES COMPRISING STING AGONISTS, 

COMBINATIONS AND METHODS OF USE 

RELATED APPLICATIONS 

10001This 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 April 11, 

2022. The contents of each of these applications are hereby incorporated by reference in their 

entireties.  

REFERENCETO AN ELECTRONIC SEQUENCE LISTING 

[00021 The contents of the electronic sequence listing (MRSN_037001 WOSeqListST26.xml; 

Size: 18,657 bytes; and Date of Creation: March 1, 2.02.3) are herein incorporated by reference in 

its entirety.  

BACKGROUND 

[00031 Stimulator of interferon genes (STING) is a receptor in the endoplasmic reticulum that 

propagates innate immune sensing of cytosolic pathogen derived- and self-DNA. STING is a 378 

amino acid protein, which mainly contains threestructural domains: (i) N-terminal transm-embrane 

domain (aa 1-154); (ii) central globular domain (aa 155-341); and (iii) C-terminal tail (aa 342

379). STING may form symmetrical diners combined with its ligands in V-shaped conformation, 

while not completely covering the bound ligands. A STINGagonist can bind into the pocket region 

of STING. However, the STING activation process is easily inhibited in some severe disease 

conditions, resulting in the inactivation of the STING pathway. Therefore, screening and designing 

potent STING agonists is of great importance for cancer immune therapy and other infectious 

diseases treatments, including, but not limited to, obesity, liver injury, sugar-lipid metabolism, and 

virus infection. Specific targeting of immune pathways presents opportunities for cancer therapy, 

potentially offering greater specificity than cell population-based therapeutic approaches.  

[0004] Antibody-drug conjugates (ADCs) are comprised of a drug like small molecule, covalently 

linked to an antibody. The antibody represents a targeting mechanism tuned to 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 

throughthe entire body of the subject.This targeted approach allows fortreatmentwith drugs that 
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would otherwise require doses so high as to be toxic when administered systemically and 

minimizes potential for on-target, off-tumor toxicity.  

100051 A key feature of the innate immune system is the recognition and elimination of foreign 

substances. Identification of these pathogenic invaders occurs through host recognition of 

evolutionarily conserved microbial structures known as pathogen- associated molecular patterns 

(PAMPs). lost recognition may occur by multiple pathways, such as activation of pattern 

recognition receptors (PR s),which ultimately lead to downstream signaling events and culminate 

in the mounting of an immune response.  

100061 The antibody-drug coniugates of this disclosure modulate the activity of STING, and 

accordingly, may provide a beneficial therapeutic impact in treatment of diseases, disorders and/or 

conditions wherein modulation of STING (Stimulator of Interferon Genes) is beneficial, including, 

but not limited to, inflammation, 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 used in certain dosing regimen or administration 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 immunotherapies for the treatment of diseases, in particular cancer.  

SUMMARY 

[0007] In some aspects, the present disclosure provides, inter alia, a combination therapy 

comprising at least one HER2-targeted STING agonist antibody-drug conjugate and at least one 

HFER2-targeted therapy or at least one imunotherapy (e.g., an immune checkpoint inhibitor), 

wherein the conjugate comprises an antibody or antigen binding fragment thereof that specifically 

binds to an epitope of the human HER2 receptor.  

[0008] In some aspects, the HIER2-targeted STING agonist antibody-drug conjugateis a conjugate 

of Formula (A):
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wherein the coniugate comprises a HER2 antibody comprising a variable heavy chain 

complemnentarity determining region I (CDRH11) comprising the am'info acid sequence 

FTlFSSY'SMN (SEQ ID NO: 5); a variable heavy chain complem-entarity determining region'2 

(CDRH12) comprising the amino acid sequence YISSSSST1IYYADSVKG (SEQ ID NO: 6); a 

variable heavy chain complementarity determining region 3 (CDRH-3) comprising the amino 

acid sequence GGHGffYFDL (SEQ ID NO: 7); and a variable light chain complementarity 

determining region 1 (CDRL1) comprising the amino acid sequence RASQSVSSSYLA (SEQ ID 

NO: 12); a variable light chain complementarity determining region 2 (C-DRL2.) comprising the 

amino acid sequence GASSRAT (SEQ ID NO: 13); and a variable light chain complementarity 

determining region 3 (CDRL'3) comprising the amino acid sequence QQYHHSP:LT (SEQ ID 

NO: 14), and dis is about 8.  

[0009] In some aspects, the HER2 antibody or antigen binding fragment thereof that specifically 

binds to an epitope of the human HER2 receptor includes residues 452 to 531 of the extracellular 

domain of the human -HER-2 receptor, residues 474 to 553 of SEQ ID NO: 1 or residues 452 to 531 

of SEQ ID NO: 16.  

[0010] In some aspects, the present disclosure provides compositions comprising the combination 

therapy comprising at least one HER2-targeted STING agonist antibody-drug conjugate and at 

least one HER2-targeted therapy or at least one at least one immunniotherapy (e.g., an imune 

checkpoint inhibitor).  
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100111 In some aspects, the HER2-targeted STING agonist antibody-drug conjugate enhances the 

efficacy of the HER2-targeted therapy or the immunotherapy (e.g., an immune checkpoint 

inhibitor).  

[0012 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.  

[0013 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 

immune checkpoint inhibitor).  

100141 In some aspects, the HER2-targeted therapy is an antibody or antigen binding fragment 

thereof that specifically binds HER2. a HER2-targeted antibody-drug conjugate that specifically 

binds HER2 or a small molecule inhibitor of HER2.  

[00151 In some aspects, the present disclosure provides compositions comprising at least one 

HER2-targeted STING agonist antibody-drug coniugate and at least one antibody or antigen 

binding fragment thereof that specifically binds HER2, at least one HER2-targeted STING agonist 

antibody-drug conjugate that specifically binds HER2 or at least one small molecule inhibitor of 

HER2.  

[00161 In some aspects, the HER2-targeted therapy is a HER2 antibody, a HER2 dimerization 

inhibitor antibody or a combination of a HER2 antibody and a HER2 dimerization inhibitor 

antibody, 

[0017] In some aspects, the HER2-targeted therapy is trastuzumab, pertuzumab, a combination 

thereof or margetuximab or a biosimilar thereof.  

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

thereof 

[0019] In some aspects, the HER2-targeted therapy is margetuximab or a biosimilar thereof.  

[0020] In some aspects, the HER2-targeted therapy is a HER2-targeted antibody-drug conjugate 

that specifically binds HER2, such as, for example, ado-trastuzumnab emtansine (TDMI) 

(Kadeyla@) or fam-trastuzumab deruxtecan (trastuzumab deruxtecan) (Enhertu@).  

100211 In some aspects, the combination comprises at least one HER2-targeted STING agonist 

antibody-drug conjugate in combinationwith ado-trastuzumab emtansine (T-DMI) (Kadcyla@) or 

fam-trastuzumab deruxtecan (trastuzumab deruxtecan) (Enhertu@).  
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100221 In some aspects, the HilER2-targeted therapy is a small molecule inhibitor of HER2, such 

as, for example, tucatinib, neratinib or lapatinib.  

100231 In some aspects, the combination comprises at least one HER2-targeted STING agonist 

antibody-drug conjugate of the disclosure in combination with tucatinib, neratinib or lapatinib.  

100241 In some aspects, the combination comprising a HER2-targeted STING agonist antibody

drug conjugate of the disclosure is administered in combination with at least one antibody or 

antigen binding fragment thereof that specifically binds HER2, at least one HER2-targeted STING 

agonist antibody-drug conjugate that specifically binds HER2 or at least one small molecule 

inhibitor of HER2.  

[00251 In some aspects, the immune checkpoint inhibitor suitable for combination and the methods 

of this disclosure is a monoclonal antibody, a humanized antibody, a fully human antibody, a 

fusion protein or a combination thereof.  

10026 In some aspects, the immune checkpoint inhibitor suitable for the combination and the 

methods of the disclosure is a PD-I inhibitor or a PD-Li inhibitor.  

[00271 In some aspects, the combination comprises a IER2-targeted STING agonist antibody

drug conjugate of the disclosure in combination with a PD-1 inhibitor or a PD-L inhibitor 

[00281 In some aspects, the combination comprises a IER2-targeted STING agonist antibody

drug conjugate of the disclosure in combination with an immune checkpoint inhibitor, such as, for 

example, avelumab, durvalumab, dostarlimab, pembrolizumab. cemiplimab, nivolumab, or 

atezolizumab. In some aspects, the combination comprises a HFER2-targeted STING agonist 

antibody-drug conjugate of the disclosure in combination with dostarlimab. In some aspects, the 

combination comprises a HER2-targeted STING agonist antibody-drug conjugate of the disclosure 

in combination with pembrolizumab.  

[0029] In some aspects, the combination comprising a HER2-targeted STING agonist antibody

drug conjugate of the disclosure is administered in combination with an immune checkpoint 

inhibitor, such as, for example, avelunab, durvalumnab, dostarlimab, pembrolizumab, cemniplimab, 

nivolumab, or atezolizumab. In some aspects, the combination comprising a HER2-targeted 

STING agonist antibody-drug conjugate of the disclosure is administered in combination with 

dostarlimab. In some aspects, the combination comprising a HER2-targeted STING agonist 

antibody-drug conjugate of the disclosure is administered in combination with penbrolizunab.  
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100301 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 coijugates 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 in a subject.  

10031 In some embodiments, the cancer is, for example, selected from the group consisting of 

anal cancer, astrocytona, 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, nyeloma, 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 (NSCLC), colon cancer, pancreatic cancer, 

renal cancer, gastric cancer and gastric esophagogastric junction cancer.  

[00321 In some aspects, the combination therapy disclosed herein is useful in treating, preventing, 

delaying the progression of or otherwise ameliorating a symptom of breast cancer, a symptom of 

gastric cancer, a symptom of gastric esophagogastricjunction cancer, a symptom of non-small cell 

lung cancer (NSCLC) or a symptom of colorectal cancer in a subject.  

[0033] In some aspects, the combination therapy disclosed herein is useful in treating, preventing, 

delaying the progression of or otherwise ameliorating a symptom of breast cancer, gastric cancer, 

gastric esophagogastricjunction cancer, non-small cell lung cancer (NSCC) or colorectal cancer 

in a subject.  

[0034] In some aspects, the combination therapy disclosed herein is useful in treating, preventing, 

delaying the progression of or otherwise ameliorating a symptom of breast cancer, in a subject. In 

some aspects, the combination therapy disclosed herein is useful in treating, preventing, delaying 

the progression of or otherwise ameliorating a symptom of HER2+ breast cancer, in a subject. In 

some aspects, the combination therapy disclosed herein is useful in treating, preventing, delaying 

the progression of or otherwise ameliorating a symptom of HER2- breast cancer, in a subject. In 

some aspects, the combination therapy disclosed herein is useful in treating, preventing, delaying 

the progression of or otherwise ameliorating a symptom of metastatic HER2+ breast cancer, in a 

subject. In some aspects, the combination therapy disclosed herein is useful in treating, preventing, 

delaying the progression of or otherwise ameliorating a 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 herein is useful 

in treating, preventing, delaying the progression of or otherwise ameliorating a symptom of 

metastatic HER2- breast cancer, in a subject who has received three or more prior lines of breast 

cancer therapy.  

[00351 In some aspects, the combination comprising a IER2-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 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.  

[00361 A combination therapy comprising a HER2-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 additional agent is any of the toxins described herein. In some aspects, the 

additional agent is (1) an EGFR inhibitor (e.g., tyrosine kinase inhibitors or targeted anti-EGFR 

antibodies), (2) a BRAF inhibitor, (3) an ALK inhibitor, (4) a hormone receptor inhibitor, (5) a 

mTOR inhibitor, (6) a VEGF inhibitor, or (7) a cancer vaccine. In some aspects, the additional 

agent is a standard, first line chemotherapeutic agent, such as, for example., ado-trastuzumab 

emtansine (Kadeyla), lapatinib, anastrozole, letrozole, exermestane, everolimus, fulvestrant, 

anoxifen, torenifene, megestrol acetate, fluoxymesterone, ethinyl estradiol, paclitaxel, 

capecitabine, gemcitabine, eribulin, vinorelbine, cyclophosphamide, carboplatin, docetaxel, 

albunin-bound paclitaxel, cisplatin, epirubicin, ixabepilone, doxorubicin, fluorouracil, oxaliplatin, 

fluoropyrimidine, irnotecan, ramucirunab, mitomycin, leucovorin, cetuximab, bevacizumab, 

erlotinib, afatinib, crizotinib, permetrexed, ceritinib, etoposide, vinblastine, vincristine, ifosfamid, 

liposonal doxorubicin, topotecan, altretamine, melphalan or leuprolide acetate. In some aspects, 

the additional agent is Kadcyla (ado-trastuzumab emtansine).  

100371 In some aspects, the combination comprising IER2-targeted STING agonist antibody

drug conjugates and HER2-targeted therapies or immune checkpoint inhibitors and additional 

agent(s) is formulated into a single therapeutic composition, and the components are administered 

simultaneously. Alternatively, the HER2-targeted STING agonist 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 into a separate therapeutic composition, and can be 

administered simultaneously, or at different times during a treatment regimen. For example, the 

I-ER2-targeted STING agonist antibody-drug is administered prior to the administration of the 

HER2-targeted therapy or immune checkpoint inhibitor combination; the HER2-targeted STING 

agonist antibody-drug is administered after the administration of the HER2-targeted therapy or 

immune checkpoint inhibitor combination. As described herein, the 1ER2-targeted STING 

agonist antibody-drug and the HER2-targeted therapy or the immune checkpoint inhibitor 

combination is administered in single doses or in multiple doses.  

[00381 Pharmaceutical compositions according to the disclosure can include a suitable carrier.  

These pharmaceutical compositions can be included in kits, such as, for example, diagnostic kits.  

[00391 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 materials similar or equivalenttothose described herein 

can be used in the practice or testing of the present disclosure, suitable methods and materials are 

described below. All publications, patent applications, patents and other references mentioned 

herein are incorporated by reference. The references cited herein are not admitted to be prior art to 

the claimed invention. In the case of conflict, the present specification, including definitions, will 

control. In addition, the materials, methods and examples are illustrative only and are not intended 

to be limiting. In the case of conflict between the chemical structures and names of the compounds 

disclosed herein, the chemical structures will control.  

[0040] Other features and advantages of the disclosure will be apparent from the following 

detailed description and claims.  

BRIEF DESCRIPTION OF THE FIGURES 

[0041] FIG. I is a graph showing the anti-tumor efficacy of Conjugate 1, trastuzumab, a 

combination of Conjugate 2 and trastuzumab, and a combination of Conjugate 1 and trastuzumab, 

in SKOV3 tumor-bearing mice at varying dose levels and dosing regimens.  

100421 FIG. 2 is a graph showing the anti-tumor efficacy of Conjugate 1; a combination of 

Conjugate I and trastuzunab; a combination of Conjugate I and pertuzunab; 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, trastuzumab, and 

pertuzumab inJIMT-1 tumor-bearing mice at varying dose levels and dosing regimens.  

[00431 FIG. 3 is a graph showing the anti-tumor efficacy of Conjugate 1; Conjugate 2; 

trastuzumab; pertuzumab, a combination of trastuzumab and pertuzumab; a combination of 

Conjugate 1 and trastuzumab; a combination of Conjugate I and pertuzumab; and a combination 

of Conjugate 1, trastuzumab, and pertuzumab in SNU-5 tumor-bearing mice at varying dose levels 

and dosing regimens.  

[00441 FIG. 4 is 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 

levels and dosing regimens.  

[00451 FIG. 5 is a graph showing the anti-tumor efficacy of Conjugate 3; Conjugate 4; anti-PD-1 

RMP1-14; acombinationof Conjugate 3 andanti-PD-1 RM'P1-14; anda combinationof Conjugate 

4 and anti-PD-I RMP1-14 in EMT6-RHER2_MSA tumor-bearing mice at varying dose levels and 

dosing regimens.  

[0046] FIGS. 6A and 6B 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. FIGS. 6C and 6D are graphs showing the tumor volumes of mice previously treated 

with Conjugate 4 and anti-PD-1 RMPi-14 when rechallenged with EMT-6-MSA cells or CT26 

colon/colorectal cancer cells respectively.  

[00471] FIG. 7 is a series of graphs depicting PD-L expression in murine and human SKOV3 

tumors treated with vehicle, a control ADC, and Conjugate I (HFER2-targeted STING agonist 

ADC).  

DETAILED DESCRIPTION 

[0048] The present disclosure provides novel HER2-targeted STING agonist antibody-drug 

conjugates, pharmaceutical compositions containing them, and various uses of the conjugates.  

Definitions 

[00491 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). It is 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.  

10050 It is 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.  

[00511 The term "about", "approximately", or "approximate", when used in connection with a 

numerical value, means that a collection or range of values is included. In some aspects, "about 

X" includes a range of values that are25%,20%15%10%5%, %,01%,±0.5%,02%, 

or ±0.1% of X, where X is 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 1% more or less than the specified value.  

[00521 Recitation of ranges of values are merely intended to serve as a shorthand method of 

referring individual to each separate value falling within the range, unless otherwise indicated 

herein, and each separate value is incorporated into the specification as if it were individually 

recited herein. A range used herein, unless otherwise specified, includes the two limits of the range.  

In some aspects, the expressions "x being an integer between I and 6" and "x being an integer of 

I to 6" both mean"x being 1, 2, 3, 4, 5, or 6", i.e., the terms "between X and Y" and "range from 

X to Y, are inclusive of X and Y and the integers there between.  

[0053] As used herein, the terms "HER2" (also known as ErbB-2, NEU, HER-2, and CD340), 

when used herein, refers to human epidermal growth factor receptor 2 (SwissProt P04626) and 

includes any variants, isoforms and species homologs of HER2 which are naturally expressed by 

cells, including tumor cells, or are expressed on cells transfected with the HER2 gene. Species 

homologs include rhesus monkey HER2 (macaca mulatta; Genbank accession No. GI:109114897).  

These terms are synonymous and may be used interchangeably.  

100541 As used herein, the term "HER2 antibody" or "anti-HER2 antibody" is an antibody which 

binds specifically to the antigen HER2.  

100551 The term "antibody" as used herein, is used in the broadest sense and encompasses various 

antibody structures, including but not limited to monoclonal antibodies, polyclonal antibodies, 
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multispecific antibodies (e.g., bispecific antibodies), and antibody fragments so long as they 

exhibit the desired antigen-binding activity. The numbering of the antibody amino acids is 

according to Kabat EU Index (See Kabat, E.A., et al., Sequences of Protein of immunological 

interest, Fifth Edition, US Department of Health and Human Services, US Government Printing 

Office (1991)).  

[00561 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 intact antibody 

binds. Examples of antibody fragments include but are not limited to Fv, Fab, Fab', FabU-SH, 

F(ab')2; diabodies; linear antibodies; single-chain antibody molecules (e.g. scFv); and 

multispecific antibodies formed from antibody fragments.  

[00571 The term "antibody that binds to the same epitope" 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 50% or more. An exemplary competition assay is provided 

herein, 

[0058] When used herein in the context of two or more antibodies, the term "competes with" or 

"cross-comptes with" indicates that the two or more antibodies compete for binding to HER2, An 

antibody "blocks" or "cross-blocks" one or more other antibodies from binding to HER2 if the 

antibodycompetes 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 herein is also intended to cover such pairs of antibodies.  

[0059] The term "epitope" refers to the particular site on an antigen molecule to which an antibody 

binds.  

[0060] The term "independently", as used herein, means that where more than one substituent is 

selected from a number of possible substituents, those substituents may be the same or different 

[0061] The term "pharmaceutically acceptable", as used herein, refers to those compounds, 

conugates, 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, irritation, or other problem or complication, commensurate with a reasonable 

benefit/risk ratio.  
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100621 The term "pharmaceutical composition" as used herein, refers to a mixture, formulation, 

or solution comprising at least one therapeutic agentto be administered to a subject, e.g., mammal 

or human, in order or treat a particular disease or condition affecting the subject. The present 

pharmaceutical combinations can be formulated in suitable pharmaceutical compositions for 

enteral or parenteral administration, 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, lyophilizing 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 itself 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 mayvary within ranges conventional in the art.  

The pharmaceutical compositions provided herein may be in the form of a sterile injectable 

preparation, such as a sterile injectable aqueous or oleaginous suspension. This suspension may be 

formulated according to the known art using those suitable dispersing or wetting agents and 

suspending agents which have been mentioned above. The sterile injectable preparation may also 

be a sterile injectable solution or suspension in a non-toxic parenterally acceptable diluent 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 employed are water, Ringer's solution and isotonic 

sodium chloride solution. In addition, sterile fixed oils may conventionally be employed as a 

solvent or suspending medium. For this purpose, any bland fixed oil miay be employed including 

synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid may likewise be used in 

the preparation of injectables.  

[0063] As used herein, the term "treating" or "treat" describes the management and care of a 

patient for the purpose of combating a disease, condition, or disorder and includes the 

administration of a compound of the present disclosure, or a pharmaceutically acceptable salt, 

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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100641 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.  

[00651 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 is 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.  

100661 As used herein, the term "subject in need thereof' refers to 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 

in need thereof can also be one who is suffering from a disease or disorder disclosed herein.  

Alternatively, 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 (i.e., a subject .ho is predisposed to 

developing such disorder relative to the population at large). A subject in need thereof can have a 

refractory or resistant a disease or disorder disclosed herein (i.e., a disease or disorder disclosed 

herein that does not respond or has not yet responded to treatment). The subject may be resistant 

at the start of treatment or may become resistant during treatment In some embodiments, the 

subject in need thereof received and failed all known effective therapies for a disease or disorder 

disclosed herein. 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, animal or human that is being sought by a researcher, 

veterinarian, medical doctor or other clinician, which includes alleviation or partial alleviation of 

the symptoms of the disease, syndrome, condition, or disorder being treated.  

[00681 An "effective amount" is intended to mean that amount of a conjugate that, when 

administered to a patient in need of such treatment, is 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 (pICso), efficacy (ECso), 

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. Likewise, the duration of treatment and the time 

period of administration (time period between dosages and the timing of the dosages, e.g., 

before/with/after meals) of the conjugate will vary according to the identity of the mamalin need 

of treatment (e.g., weight), the particular conjugate and its properties (e.g., pharmacokinetic 

properties), disease or disorder and its severity and the specific composition and method being 

used, but can nevertheless be determined by one of skill in the art.  

[00691 The term "composition" refers to a product that includes the specified ingredients in 

therapeutically effective amounts, as well as anyproduct that results, directly, or indirectly, from 

combinations of the specified ingredients in the specified amounts.  

[00701 As used herein, the term "pharmaceutically acceptable excipient" means an excipient that 

is useful in preparing a pharmaceutical composition that is 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 moiety which is 

capable of interacting 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 includes direct phosphorylation of STING, IRF3 and/or NF-kB and could also include 

STAT6. In some aspects, STING pathway activation results in increased production of type I 

interferons (mainly IFN-a and IFN-b) and/or expression of interferon-stimulated genes.  

[0072] The term "STING agonist drug moiety", as used herein, refers to a moiety derived from a 

STING agonist and capable of interacting with STING. In some aspects, the STING agonist drug 

moiety is a moiety derived from a STING agonist to allow the moiety being linked to the rest of a 

conjugate of the present disclosure.  

[0073] "Imunotherapy" as used herein, refers to an agent that that activates or suppresses the 

immune system or a component of the immune system. Exemplary immunotherapies include, but 

are not limited to, monoclonal antibodies, immune checkpoint inhibitors, vaccines, cytokine 

therapy, adoptive cellular therapies, or immune system modulators.  

100741 "Immune checkpoint inhibitor" or "immune checkpoint inhibiting agent" or "immune 

checkpoint blocking agent" or "immune checkpoint modulator" as used herein, refers to an agent 
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that binds an inhibitory immune checkpoint protein and blocks its activity thereby enabling the 

immune system to recognize tumor cells and allowing a sustained immunotherapy response. The 

inhibition can be competitive or non-competitive inhibitionthat can be steric or allosteric. In cases 

where an immune checkpoint protein is an immune stimulating protein, an immune checkpoint 

inhibitor acts to promote the activity of the immune stimulating protein, such as by binding and 

activating the stimulatory immune checkpoint protein or by inhibiting by interfering with, such as 

by binding or deactivating, inhibitors of the stimulatory immune checkpoint protein. An example 

of an immune checkpoint inhibitor is an anti-immune checkpoint protein antibody.  

[00751 "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 immune responses in peripheral tissues in order to minimize collateral tissue 

damage. Immune checkpoints are regulated by immune checkpoint proteins.  

[00761 "Immune checkpoint protein" as used herein, refers to a protein, for example, a receptor 

(e.g., CTLA4 or PD-1) or a ligand (e.g., PD-Li) that regulates or modulates the extent of an 

immune response. The immune checkpoint proteins can be inhibitory or stimulatory. In particular, 

the immune checkpoint proteins are inhibitory to the activation of the immune response. Thus, 

inhibition of an inhibitory immune checkpoint protein acts to stimulate or activate an immune 

response, such as T cell activation and proliferation.  

[00771 "Combination Therapy" as used herein refers to a treatment in which a subject is 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 includes therapy with a HER2

targeted STING agonist antibody-drug conjugate and a HER2-targeted therapy or animnune 

checkpoint inhibitor.  

[0078] As used herein "co-administration","co-administering" or "co-administered"refers to the 

administration of at least two different therapeutic agents sufficiently close in time. Such 

administration may be done in any order, including simultaneous administration, 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.  

100791 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 administration 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.  

[00801 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 list.  

[00811 As used herein, the term "immune response" relates to any one or more of the following: 

specific immune response, non-specific immune response, both specific and non-specific 

response, innate response, primary immune response, adaptive immunity, secondary immune 

response, memory immune response, immune cell activation, immune cell-proliferation, immune 

cell differentiation, and cytokine expression.  

[00821 The conugates of the disclosure are useful in methods for treating or ameliorating a viral 

infection, disease, a syndrome, a condition or a disorder that is affected by the agonism of STING.  

Such methods comprise, consist of and/or consist essentially of administering to a subject, 

including an animal, 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.  

[00831 The terms "conjugate(s) of the disclosure" or "conjugate(s) of the present disclosure", as 

used herein, mean a conjugate as defined herein, in any form, i.e., any tautomeric form, any 

isomeric form, any salt or non-salt form (e.g,, as a free acid or base form, or as a salt, particularly 

a pharmaceutically acceptable salt thereof) and any physical form thereof (e.g., including non

solid forms (e.g., liquid or semi-solid forms), and solid forms (e.g., amorphous or crystalline forms, 

specificpolymorphic forms. solvate forms, including hydrate forms (e.g., mono-, di- and hemi

hydrates)), and mixtures of various forms.  

[0084] Accordingly, included within the present disclosure are the conjugates as disclosed herein, 

in any salt or non-salt form and any physical form thereof, and mixtures of various forms. While 

such are included within the present disclosure, it will be understood that the conjugates of the 

present disclosure, in any salt or non-salt form, and in any physical form thereof, may have varying 

levels of activity, different bioavailabiities and different handling properties for formulation 

purposes.  

10085 It is 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 or more steps or actions can be conducted simultaneously.  

[00861 All percentages and ratios used herein, unless otherwise indicated, are by weight. Other 

features and advantages of the present disclosure are apparent from the different examples. The 

provided examples illustrate different components and methodology useful in practicing the 

present disclosure. The examples do not limit 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.  

HER2 Antibodies 

[00871 In some aspects, the HER2 antibodies suitable for conjugation bind the human HER2 in 

soluble form, or membrane bound (i.e., when expressed on a cell surface). In some aspects, the 

present disclosure provides monoclonal antibodies that bind IER2 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.  

100881 In some aspects, the HER2 antibodies suitable for conjugation bind to a HER2 epitope with 

an equilibrium dissociation constant (K or KD) of 1 IM (e.g., 100 nM; : 10 nM; - I nM). In 

some aspects, the present disclosure provides monoclonal antibodies that bind HER2 and are 

humanized or fully human. for example, the HER2 antibodies provided herein exhibit a Kd in the 

range approximately between 5 1 nM to about I pM.  

[0089] In some aspects, the HER2 antibodies disclosed herein serve to modulate, block, inhibit, 

reduce, antagonize, neutralize, or otherwise interfere with the functional activity of HER2. In some 

aspects, functional activities of HER2 include for example, modulation of PI3K-Akt pathway 

activity, In some aspects, the HER2 antibodies completely or partially inhibit HER2 functional 

activity by partially or completely modulating, blocking, inhibiting, reducing antagonizing, 

neutralizing, or otherwise interfering with PI3K-Akt pathway activity. PI3K-Akt pathway activity 

is assessed using any art-recognized method for detecting P3K-Akt pathway activity, including, 
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but not limited to detecting levels of phosphorylated Akt in the presence and absence of an 

antibody or antigen binding fragment disclosed herein.  

10090 In some aspects, the H-ER2 antibodies are considered to completely modulate, block, 

inhibit, reduce, antagonize, neutralize, or otherwise interfere with HER2 functional activity when 

the level of HER2 functional activity in the presence of the HER2 antibody is decreased by at least 

80%, e.g.by 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%., 

95%, 96%, 97%, 98%, 99%, or 100% as compared to the level of HER2 functional activity in the 

absence of binding with a HER2 antibody described herein. In some aspects, the HER2 antibodies 

are considered to partiallymodulate, block, inhibit, reduce, antagonize, neutralize, or otherwise 

interfere with HER2 functional activity when the level of HER2 activity in the presence of the 

HER2 antibody is decreased by less than 95%, e.g., 10%, 20%, 25%, 30%, 40%, 50%, 60%, 75%, 

80%, 85%, or 90% as compared to the level of HER2 activity in the absence of binding with a 

HER2 antibody described herein.  

[00911 In some aspects, exemplary HER2 antibodies disclosed herein include, the XMT-1519 

antibody. This antibody shows specificity for human HER2 and has been shown to inhibit the 

functional activity of HER2 in vitro.  

[00921 In some embodiments, the antibodies or antigen-binding fragments thereof disclosed 

herein comprising the HER2 monoclonal antibody XMT-i519 includes a heavy chain (HC), heavy 

chain variable region (VH),light chain (.C), and a light chain variable region (L), as shown in 

the amino acid and corresponding nucleic acid sequences presented in Table I below. The variable 

heavy chain region and variable light chain region for each antibody are shaded in the amino acid 

sequences below. The complementarity determining regions (CDRs) of the heavy chain and the 

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

Table I: IER2 human or humanized monoclonal antibody XMT-1519 sequences 

SEQ ID Sequence Description SEQ Sequence Description 
NO: IDNO: 

1 Full-lengthhuman HER2 9 XMT-1519 Light chain variable region 
receptor 

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

18



WO 2023/172906 PCT/US2023/063852 

3 XMT-1519 igGi Heavy chain 11 XMT-1519 Light Chain Amino Acid Sequence 

constant region 

4 XMT-1519 Heavy Chain Amino 12 XMT-1519 CDRL1 

Acid Sequence 

5 XMT-1519 CDRH1 13 XMT-1519 CDRL2 

6 XMT-1519 CDRH2 14 XMT-1519 CDRL3 

7 XMT-1519 CDRH3 15 XMT-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 1.............. _HER2 receptor 

[0094] Antibodies and antigen binding fragments thereof disclosed herein specifically bind to an 

epitope on the full-length human HER2 receptor comprising the amino acid sequence of SEQ ID 

NO: 1.  

[00951 Antibodies and antigen binding fragments thereof disclosed herein specifically bind to an 

epitope on the extracellular domain (ECD) of the human HIER2 receptor comprising the amino 

acid sequence of SEQ ID NO: 16.  

[0096] In some embodiments, the antibodies of the present disclosure exhibit HER2 binding 

characteristics that differ from antibodies described in the art. In sorne embodiments, the antibodies 

disclosed herein bind to a different epitope of HER2, in that they cross-block each other but not 

trastuzumab, pertuzumab, Fab37, or chA21 from binding to HER2. Further, as opposed to the 

known antibodies, the antibodies disclosed herein can internalize efficiently into HER2-expressing 

cells without promoting cell proliferation.  

[0097] In some embodiments, the antibodies disclosed herein are fully human monoclonal 

antibodies that bind to novel epitopes and/or have other favorable properties for therapeutic use.  

In some embodiments, exemplary properties include, but are not limited to, favorable binding 

characteristics to cancer cells expressing human HER2 at high or low levels, specific binding to 

recombinant human and cynomolgus monkey HER2, efficient internalization upon binding to 

HER2, 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 cytotoxicity (ADCC)-mediated killing of HER2-expressing cells, as well as any 

combination of the foregoing properties.  
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100981 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 IER2 receptor that 

includes residues 452 to 531 of the extracellular domain of the human HER2 receptor, residues 

474 to 553 of SEQ ID NO: I or residues 452 to531 of SEQ ID NO: 16.  

100991 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 

HER2 receptor but does not cross-compete with an antibody that binds to epitope 4D5 of the 

human HER2 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 is known to bind epitope 4D5 of the human HER2 receptor. As used herein, the 

term epitope 4D5 of the human HER2 receptor refers to amino acid residues 529 to 627 of the 

extracellular domain of the human HER2 receptor, residues 551 to 649 of SEQ ID NO: I or 

residues 529 to 627 of SEQ ID NO: 16. In some embodiments, the antibody or antigen binding 

fragment thereof also binds at least one epitope on cynomolgus monkey HER2 receptor.  

[001001 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, residues 

474 to 522 of SEQ ID NO: I or residues 452 to 500 of SEQ ID NO: 16.  

[001011 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 of amino acid residue selected from amino acid residues E521, L525 and 

R530 of the extracellular domain of the human HER2 receptor, e g., residues 543, 547, and 552 of 

SEQ ID NO: 1, and residues 521, 525, and 530 of SEQ ID 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 HER2 receptor that 

includes at least two amino acid residues selected from amino acid residues E521, L525 and R530 

of the extracellular domain of the human IER2 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 HER2 receptor that includes at least amino acid residues E521, 

L525 and R530 of the extracellular domain of the human HER2 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 IHER2 receptor.  

1001021 In some embodiments, antibodies disclosed herein also include an antibody or an 

antigen binding fragment thereof that binds to at least a portion of domain III and at least a portion 

of the N-terminus of domain IV of human HER2 receptor but does not cross-compete with Fab37 

monoclonal antibody or an antibody that binds to epitope 4D5 of the human HER2 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 HER2 receptor.  

1001031 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 520 to 531 of the extracellular domain of the human HER2 receptor, residues 

542 to 553 of SEQ ID NO: 1 or residues 520 to 531 of SEQ ID NO: 16.  

[001041 In some embodiments, the antibodies disclosed herein also include an antibody or 

antigen binding fragment thereof that specifically binds to an epitope of the humnt HER2 receptor 

that includes at least one amino acid residue selected from residues C453, H456, 1-1473 N476, 

R495, G496, H497, and W499 of the extracellular domain of the human HER2 receptor, e.g., 

residues 475, 478, 495 4.98, 517, 518, 519, and 521 of SEQ ID NO: I 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 to an epitope 

of the extracellular domain of the human HER2 receptor that includes at least two amino acid 

residues, at least three amino acid residues, at least four amino acid residues, at least five amino 

acid residues, or at least six amino acid residues selected from amino acid residues C453,H456, 

1-1473, N476, R495, G496, 1-1497, and W499 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 C453,1456,1H473, N476, R495, 

G496, 1497, 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 HER2 receptor.  
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1001051 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, 1-1473, N476, R495, 

1-1497, and W499 of the extracellular domain of the human HER2 receptor, e.g., residues 475, 495, 

498, 517, 519, and 521 of SEQ ID NO: I or residues 453, 473, 476, 495, 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 to an epitope of the extracellular domain of the 

human HE-R2 receptor that includes at least two amino acid residues, at least three amino acid 

residues, at least four amino acid residues, at least five amino acid residues, or at least six amino 

acid residues selected from amino acid residues C453, H473, N476, R495, H497, and W499 of the 

extracellular domain of the human HE-R2 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 HER-2 receptor that includes at least amino acid residues 

C453, H473, N476, R495, H497, and W499 of the extracellular domain of the human HTER2 

receptor. In some embodiments, any or all of these antibodies or antigen binding fragments thereof 

also bind at least one epitope on cynomolgus monkey HER2 receptor.  

[001061 In some embodiments, these antibodies show specificity for human HER2, and they 

have been shown to modulate, e.g., block, inhibit, reduce, antagonize, neutralize, or otherwise 

interfere 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 

HER2-expressing cells at a rate that is the same or substantially similar to the rate at which 

trastuzumab or a biosinilar thereof internalizes. In some embodiments, these antibodies and 

antigen binding fragments have a rate of internalization that is about 50% of the total surface bound 

at time 0 being internalized by 4 hours.  

[001071] In some embodiments the antibodies disclosed herein comprise a heavy chain 

variable region having an amino acid sequence at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 

87% 88%, 89%,90%, 91%, 920/,93%, 94%, 95%, 96%, 97% 98%, 99% or more identical to a 

sequence selected from SEQ ID NO: 2 and a light chain variable region having an amino acid 

sequence at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87% 88%, 89%, 90%, 91%, 92%, 93%, 

94%, 95%, 96%, 97% 98%, 99% or more identical to a sequence selected from SEQ ID NOs: 9.  
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1001081 In some embodiments, the antibodies disclosed herein comprise a heavy chain 

amino acid sequence at least 80%, 81%, 82%, 83%, 84%, 85%, 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%, 85%, 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: 11.  

1001091 In some embodiments, the antibodies disclosed herein comprise the heavy chain 

variable region amino acid sequence of SEQ ID NO: 2 and the light chain variable region amino 

acid sequence of SEQ ID NO: 9.  

[001101 In some embodiments, the antibodies disclosed herein comprise the heavy chain 

amino acid sequence of SEQ ID NO: 4 and the light chain amino acid sequence of SEQ ID NO: 11.  

[001111 In some embodiments, the antibodies disclosed herein comprise the CDRH1 amino 

acd sequence of SEQ ID NO: 5, the CDRH2 amino acid sequence of SEQ ID NO: 6, the CDRH3 

aminoacid sequence of SEQ ID NO: 7, the CDRL1 amino acid sequence of SEQ ID NO: 12, the 

CDRL2 amino acid sequence of SEQ ID NO: 13, and the CDRL3 anino acid sequence of SEQ ID 

NO: 14.  

[001121 In some embodimrents, the antibodies disclosed herein include one or more 

conservative amino acid substitutions in a variable domain sequence such as 1, 2, 3, 4, 5, 6, 7, 8, 

9, 10, 11, 12, 13, 14, 15, or more conservative substitutions in a variable domain sequence. In some 

embodiments, these conservative amino acid substitutions are in a CDR region, e.g., 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11, 12, 13, 14, 15, or more conservative substitutions are made cumulatively across 

all CDRs. In some embodiments, up to 1, 2, 3, or 4 conservative amino acid substitutions may be 

present in each CDR sequence, e.g., SEQ ID NOs: 5-7 and 12-14.  

[00113] Those skilled in the art will recognize that it is 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 partner or other molecule known to be associated with HER2. 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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1001141 In some embodiments, an alternative method for determining whether a 

monoclonal antibody has the specificity of monoclonal antibody disclosed herein is to pre-incubate 

the monoclonal antibody disclosed herein with soluble HER2 (with which it is normally reactive), 

and then add the monoclonal antibody being tested to determine if the monoclonal antibody being 

tested is inhibited in its ability to bind HER2. If the monoclonal antibody being tested is inhibited 

then, in all likelihood, it has the same, or functionally equivalent, epitopic specificity as the 

monoclonal antibody disclosed herein.  

[001151 In some embodiments, screening of monoclonal antibodies disclosed herein, can be 

also carried out, e.g., by measuring HER2-mediated PI3K-Akt pathway activity, and determining 

whether the test monoclonal antibody is able to modulate, block, inhibit, 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/US2018/019873, each of which is incorporated herein in its entirety 

by reference.  

HER2-Targeted STING Agonist Antibody Conjugates 

1001161 The invention pertains to combination therapies involving immunoconjugates 

comprising an HER2-targeted antibody conjugated to a STING agonist.  

1001171 In some embodiments, the present disclosure provides, inter alia, combination 

therapies comprising at least one HER2-targeted STING agonist antibody-drug conjugate and at 

least one HER2-targeted therapy or at least one immunotherapy (e.g., an immune checkpoint 

inhibitor), wherein the conjugate comprises an antibody or antigen binding fragment thereof that 

specifically binds to an epitope of the human HER2 receptor, 

[00118] In some embodiments, the HER2-targeted STING agonist antibody-drug conjugate 

is a conjugate of Formula (A): 
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wherein the conjugate comprises a HER2 antibody comprising a variable heavy chain 

complenentarity deternining region I (CDRHI) comprising the amino acid sequence 

FTFSSYSMN (SEQ ID NO: 5); a variable heavy chain complementarity determining region 2 

(CDRH2) comprising the arino acid sequence YISSSSSTIYYADSVKG (SEQ ID NO: 6); a 

variable heavy chain conplernentarity determining region 3 (CDRH3) comprising the amino acid 

sequence GGIGYFDL (SEQ ID NO: 7);and a variable light chain compleientarity determining 

region I (CDRLi) comprising the amino acid sequence RASQSVSSSYLA (SEQ ID NO: 12); a 

variable light chain complementarity determining region2 (CDRL2) comprising the amino acid 

sequence GASSRAT (SEQ ID NO: 13): and a variable light chain complementarity determining 

region 3 (CDRL3) comprising the amino acid sequence QQYHHSPLT (SEQ ID NO: 14), and di

is about 8.  

1001191 In some embodiments, the HIER2 antibody or antigen binding fragment thereof that 

specifically binds to an epitope of the human HER2 receptor that includes residues 452 to 531 of 

the extracellular domain of the human HER2 receptor, residues 474 to 553 of SEQ ID NO: I or 

residues 452 to 531 of SEQ ID NO: 16.  

1001201 In some embodiments, disis 2, 4, 6, or 8. In some embodiments, dis 6 or 8.  

[001211 In some embodiments, dim is 8. In some embodiments, dis is 6.  
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HER2-targeted therapy 

[001221 Any suitable HER2-targeted therapy has been contemplated herein for use in the 

combinations and methods of the disclosure. In some embodiments, the HER2-targeted therapy is 

anantibody orantigen binding fragment thereof that specifically binds HER2, a second HER

targeted STING agonist antibody-drug conjugate that specifically binds HER2 or a small molecule 

inhibitor of HER2.  

1001231 In some embodiments, the HER2-targeted therapy is a HER2 antibody, a HER2 

dimerization inhibitor antibody or a combination of a HER2 antibody and a HER2 dimerization 

inhibitor antibody.  

[001241 In some embodiments, the HER2-targeted therapy is a HER2 antibody, a HER2 

dimerization inhibitor antibody or a combination of a HER2 antibody and a HER2 dimerization 

inhibitor antibody. In some embodiments, the HER2 antibody, the HER2 dimerization inhibitor 

antibody or the combination of a HER2 antibody and the HER2 dimerization inhibitor antibody is 

trastuzumab, pertuzurnab or margetuximab or biosimilars thereof In some embodiments, the 

HER2-targeted therapy is trastuzumab or pertuzumab or a combination thereof. In some 

embodiments, the HER2-targeted therapy is trastuzumab. In some embodiments, the HIER2

targeted therapy is pertuzumab. In some embodiments, the HER2-targeted therapy is 

margetuximab or a biosimilar thereof In some embodiments, the HER2-targeted therapy is a 

biosimilar of trastuzumab or a biosimilar of pertuzumab or a combination of a biosimilar of 

trastuzumab and a biosimilar of pertuzumab. In some embodiments, the HER2-targeted therapy 

is a biosimilar of trastuzumab. In some embodiments, the HER2-targeted therapy is a biosimilar 

ofpertuzumab. In some embodiments, the HER2-targeted therapy is a combination of a biosimilar 

of trastuzumab and a biosimilar of pertuzumab.  

[00125] In some embodiments, the combination comprises at least one HER2-targeted 

STING agonist antibody-drug conugate 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 HER2 

antibody and at least one HER2 dimerization inhibitor antibody. In some embodiments, the 

combination comprises at least one HER2-targeted STING agonist antibody-drug conjugatein 

combination with trastuzumab or pertuzumab or a combination thereof or margetuximab. Insome 

embodiments, the combination comprises at least one HER2-targeted STING agonist antibody

drug conjugate in combinationwith trastuzumab or pertuzumab or a combination thereof Insome 
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embodiments, the combination comprises at least one HER2-targeted STING agonist antibody

drug conjugate in combination with margetuximab. In some embodiments, thecombination 

comprises at least one HER2-targeted STING agonist antibody-drug conjugate in combination 

with at least one biosimilar of trastuzumab or at least one biosinilar 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 in 

combination with at least one biosimilar of trastuzumab or at least one biosimilar of pertuzumab 

or a combination thereof. In some embodiments, the combination comprises at least one HER2 

targeted STING agonist antibody-drug conjugate in combination with at least one biosimilar of 

margetuximab.  

[001261 In some embodiments, the combination comprising at least one HER2-targeted 

STING agonist antibody-drug conjugate of the disclosure is administered in combination with at 

least one HER2 antibody, at least one HER2 dimerization 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 is administered in combination 

with at least one trastuzumab or at least one pertuzumab or a combination thereof or at least one 

margetuximab. In some embodiments, the combination comprising at least one HER2-targeted 

STING agonist antibody-drug conjugate of the disclosure is 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.  

[001271] In some embodiments, the HFER2-targeted therapy is a HER2-targeted antibody

drug conjugate that specifically binds HER2. In some embodiments, the HER2-targeted antibody

drug coniugate is, for example, ado-trastuzumab eitansine (T-DMI) (Kadcyla@) fain

trastuzumab deruxtecan (trastuzumab deruxtecan) (Enhertu@) or a biosimilar thereof 

[00128] In some embodiments, the combination comprises at least one HER2-targeted 

STING agonist antibody-drug conjugate of the disclosure in combination with at least one HER2

targeted antibody-drug conjugate. In some embodiments, the combination comprises at least one 

HER2-targeted STING agonist antibody-drug conjugate of the disclosure in combination with ado

trastuzunab emtansine (T-DMI) (Kadcyla@) or fam-trastuzumab deruxtecan (trastuzumab 

deruxtecan) (Enhertu@). In some embodiments, the combination comprises at least one HER2

targeted STING agonist antibody-drug conjugate of the disclosure in combination with a 
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biosimilar of ado-trastuzumab emtansine (T-DMl) (Kadcyla@) or a biosimilar of fam-trastuzumab 

deruxtecan (trastuzumab deruxtecan) (Enhertu'). In some embodiments, the combination 

comprises at least one IER2-targeted STING agonist antibody-drug conjugate of the disclosure 

in combination with ado-trastuzumab entansine (T-DM) (Kadcyla@) or a biosimilar thereof In 

some embodiments, the combination comprises at least one HER2-targeted STING agonist 

antibody-drug conjugate of the disclosure in combination with fam-trastuzunab deruxtecan 

(trastuzumab deruxtecan). (Enhertu@) or a biosimilar of thereof.  

[001291 In some embodiments, the combination comprising at least one HER2-targeted 

STING agonist antibody-drug conjugate of the disclosure is administered in combination with at 

least one HER2-targeted antibody-drug conjugate. In some embodiments, the combination 

comprising at least one HER2-targeted STING agonist antibody-drug conjugate of the disclosure 

is administered in combination with ado-trastuzumab emtansine (T-DM1) (Kadcyla®) or fam

trastuzumab deruxtecan (trastuzumab deruxtecan) (Enhertu@RO).  

[001301 In some embodiments, the HER2-targeted therapy is a small molecule inhibitor of 

HER2. In some embodiments, the small molecule inhibitor of HER2 is, for example, tucatinib, 

neratinib or lapatinib In some embodiments, the combination comprises at least one HER2

targeted STING agonist antibody-drug conjugate of the disclosure in combination with, at least 

one small molecule inhibitor of HER2. In some embodiments, the combination comprises at least 

one TER2-targeted STING agonist antibody-drug conjugate of the disclosure in combination with 

tucatinib, neratinib or lapatinib.  

[00131] In some embodiments, the combination comprising at least one HER2-targeted 

STING agonist antibody-drug conjugate of the disclosure is administered in combination with, at 

least one small molecule inhibitor of HER2, such as, for example, tucatinib, neratinib or lapatinib.  

[00132] In some embodiments, the HER2-targeted STING agonist antibody-drug conjugate 

enhances the efficacy of the HER2-targeted therapy.  

Immunotherapies 

[001331 Any suitable immunotherapy has been contemplated herein for use in the 

combinations and methods of the disclosure. In some embodiments, the immunotherapy is an 

immune checkpoint inhibitor including, but not limited to, immune checkpoint molecule binding 

proteins, small molecule inhibitors, antibodies, antibody-derivatives (including Fab fragments and 

seFvs), antibody-drug conjugates, antisense oligonucleotides, siRNA, aptamers, peptides and 
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peptide mimetics. Inhibitory nucleic acids that decrease the expression and/or activity of immune 

checkpoint molecules can also be used in the combinations and methods disclosed herein.  

1001341 In some embodiments, the immune checkpoint inhibitor reduces the expression or 

activity of one or more immune checkpoint proteins. In another embodiments, the immune 

checkpoint inhibitor reduces the interaction between one or more immune checkpoint proteins and 

their ligands. See, e.g., US20160101128.  

1001351 In some embodiments, the immune checkpoint inhibitor suitable for the 

combinations and methods of the disclosure is a monoclonal antibody, a humanized antibody, a 

fully human antibody, a fusion protein or a combination thereof.  

[001361 In some embodiments, the composition comprises at least one HER2-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 HER2

targeted STING agonist antibody-drug coniugate of the disclosure in combination with a 

monoclonal antibody, a humanized antibody, a fully human antibody, a fusion protein or a 

combination thereof 

[00137] In some embodiments, the immune checkpoint inhibitor is a PD-1 inhibitor or a 

PD-L1 inhibitor.  

[00138] In some embodiments, the PD-i inhibitor or the PD-L1 inhibitor is pembrolizumab 

(MK-3475), nivolumab (BMS-936558), pidilizumab (CT-011). AMP-224, MDX-1 105, 

durvalumab (MEDI4736), MPDL3280A, BMS-936559, IPH2101, TSR-042, TSR-022, 

cemiplimab, ipilimumab, lirilumab, atezolizumab, avelumab, dostariimab, tremelimumab, or a 

combination thereof.  

[00139] In some embodiments, the inmune checkpoint inhibitor is avelumab, durvalumab, 

dostarlimab, pembrolizumab, cemiplimab, nivolumab, or atezolizumab.  

[00140] In some embodiments, the immune checkpoint inhibitor is pembrolizumab, 

dostarlimab, nivolumab, or atezolizumab. In some embodiments, the immune checkpoint inhibitor 

is pembrolizumab. In some embodiments, the immune checkpoint inhibitor is dostarlimab.  

1001411 In some embodiments, the combination comprises at least one HER2-targeted 

STING agonist antibody-drug conjugate of the disclosure and at least one immune checkpoint 

inhibitor. In some embodiments, the combination comprises at least one HER2-targeted STING 
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agonist antibody-drug conjugate of the disclosure and at least one PD-1 inhibitor or at least one 

PD-LI inhibitor.  

1001421 In some embodiments, the combination comprises at least one HER2-targeted 

STING agonist antibody-drug conjugate of the disclosure and avelumab, durvalumab, dostarlimab, 

pembrolizuma b, cemiplimab, 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 embodiments, the combination comprises at least one HER2-targeted 

STING agonist antibody-drug conjugate of the disclosure and pembrolizumab.  

1001431 In some embodiments, the combination comprising at least one HER-2-targeted 

STING agonist antibody-drug conjugate of the disclosure is administered in combination with at 

least one immune checkpoint inhibitor.  

[001441 In some embodiments, the combination comprising at least one HER2-targeted 

STING agonist antibody-drug conjugate of the disclosure is administered in combination with at 

least one PD-1 inhibitor or at least one PD-Li inhibitor.  

[001451 In sone embodiments, the combination comprising at least one HER2-targeted 

STING agonist antibody-drug conjugate of the disclosure is administered in combination with 

avelumab, durvalumab, dostarlimab, pembrolizumab, cemiplimab, nivolumab, or atezolizumab.  

In some embodiments, the combination comprising at least one HER2-targeted STING agonist 

antibody-drug conjugate of the disclosure is administered in combination with dostarlimab. In 

some embodiments, the combination comprising at least one HER2-targeted STING agonist 

antibody-drug conjugate of the disclosure is administered in combination with pembrolizumab.  

[00146] In some embodiments, the HER2-targeted STING agonist antibody-drug conjugate 

enhances the efficacy of the immunotherapy (e.g., an immune checkpointinhibitor).  

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 HER2-targeted STING agonist antibody

drug conjugate and at least one HER2-targeted therapy or at least one immune checkpoint 

inhibitor.  
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1001481 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 HER2-targeted STING agonist antibody-drug 

conjugate and at least one HER2-targeted therapy or at least one immune checkpoint inhibitor.  

1001491 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 least one HER2-targeted STING agonist antibody-drug conjugate and at least one HER2

targeted therapy or at least one immune checkpoint inhibitor.  

1001501 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 at least 

one HER2-targeted STING agonist antibody-drug conjugate and at least one HER2-targeted 

therapy or at least one immune checkpoint inhibitor.  

1001511 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 i.e. at least one TER2-targeted STING agonist antibody

drug conjugate and at least one HER2-targeted therapy or at least one immune checkpoint 

inhibitor.  

[00152] In some embodiments, the present disclosure relates to a method of treating a cancer 

in a subject in need thereof, comprising administering to the subject an effective amount of a 

combination therapy disclosed herein.  

[00153] In some embodiments, the present disclosure relates to a method of treating a cancer 

in a subject in need thereof, comprising administering to the subject a combination therapy 

disclosed herein.  

[00154] In some embodiments, the present disclosure provides a combination therapy 

disclosed herein for use in treating or preventing a disease or disorder in a subject in need thereof 

[00155] 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 

1001561 In some embodiments, the present disclosure provides a combination therapy 

disclosed herein for treating a STIN G-mediated disease or disorder in a subject.  

1001571 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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1001581 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.  

1001591 In some embodiments, the present disclosure provides use of a combination therapy 

disclosed herein for treating a cancer in a subject in need thereof 

1001601 In some embodiments, the present disclosure provides use of a combination therapy 

disclosed herein for treating a STING-mediated disease or disorder in a subject in need thereof.  

1001611 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 in a subject 

in need thereof.  

[001621 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 

in a subject in need thereof 

1001631 In 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.  

[00164] In some embodiments, the present disclosure provides use of a combination therapy 

disclosed herein in the manufacture of a medicament for treating a cancer in a subject in need 

thereof.  

[001651 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.  

[00166] In some embodiments, the present disclosure provides use of a combination therapy 

disclosed herein for the treatment of a disease or disorder in a subject in need thereof.  

[001671] In some embodiments, the present disclosure provides use of a combination therapy 

disclosed herein for treating a STING-mediated disease or disorder in a subject.  

[00168] In some embodiments, the present disclosure provides use of a combination therapy 

disclosed herein for treatment of a cancer in a subject in need thereof 

[001691 In some embodiments, the combination comprises at least one HER2-targeted 

STING agonist antibody-drug conjugate and at least one HER2-targeted therapy or at least one 

immune checkpoint inhibitor.  

1001701 In some embodiments, the combination therapy disclosed herein is administered to 

the subject.  
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1001711 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 ofat least one HER2-targeted STING agonist antibody-drugconjugate 

and at least one HER2-targeted therapy or at least one immune checkpoint inhibitor; wherein said 

HER2-targeted STING agonist antibody-drug conjugate releases one or more therapeutic agent 

upon biodegradation.  

1001721 In some embodiments, the present disclosure provides a method of treating a 

disease or disorder in a subject in need thereof, comprising administering to the subject an efficient 

amount of at least one conjugate of the disclosure; wherein said HER2-targeted STING agonist 

antibody-drug conjugate releases one or more therapeutic agents upon biodegradation.  

1001731 In some embodiments, the disease or disorder is a cancer.  

[001741 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, ovarian cancer, 

prostate cancer, lung cancer, non-small cell lung cancer (NSCLC), colon cancer, pancreatic cancer, 

renal cancer, gastric cancer and gastric esophagogastric junction cancer.  

[001751 In some embodiments, the cancer is selected from the group consisting of breast 

cancer, gastric cancer, gastric esophagogastric junction cancer, non-small cell lung cancer 

(NSCLC) or colorectal cancer.  

[00176] In some embodiments, the combination therapies 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, non-small cell lung cancer 

(NSCLC) or colorectal cancer.  

[00177] In some embodiments, the combination 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 is metastatic breast cancer. In some embodiments, 

the breast cancer is HER2 positive (HER2-) breast cancer. In some embodiments, the breast cancer 

is HER2 negative (HER2-) breast cancer. In some embodiments, the HER2-- breast cancer is
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metastatic HER2+ breast cancer. In some embodiments, the HER2- breast cancer is metastatic 

HER2- breast cancer.  

1001781 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 HER2+ metastatic breast cancer has received three or more lines of breast cancer therapy.  

1001791 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.  

[001801 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.  

1001811 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.  

[00182] In some embodiments, the combination therapies disclosed herein are useful in 

treating, preventing, delaying the progression of or otherwise ameliorating a symptom of non

small cell lung cancer (NSCLC).  

[001831 In some embodiments, the subject has recurrent or metastatic solid tumors with 

HER 2+ expression 

[00184] In some embodiments, the disease or disorder is a pre-cancerous syndrome.  

[00185] In some embodiments, the combination therapies comprising at least one HER2

targeted STING agonist antibody-drug conjugate and at least one HER2-targeted therapy or at 

least one iniune checkpoint inhibitor are useful in 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 (NSCC) or colorectal cancer.  

[001861 In some embodiments, the combination therapies comprising at least one HER2

targeted STING agonist antibody-drug conjugate and at least one HER2-targeted therapy are 

useful in treating, preventing, delaying the progressionof or otherwise ameliorating a symptom of 

breast cancer, gastric cancer, gastric esophagogastricjunction cancer, non-small cell lung cancer 

(NSCLC) or colorectal cancer.  
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1001871 In some embodiments, the combination therapies comprising at least one HER2

targeted STING agonist antibody-drug conjugate and at least one immune checkpoint inhibitor are 

useful in 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.  

[001881 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 

HER2 antibody, at least one HER2 dimerization inhibitor antibody or a combination of at least 

one HER2 antibodyand at least one HER2 dimerization inhibitor antibodyfor 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.  

[001891 In some embodiments, the combination therapy comprising at least one HER2

targeted STING agonist antibody-drug coniugate and, is administered in combination with 

trastuzumab or pertuzumab or a combination thereof or margetuximab 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.  

[001901 In some embodiments, the combination therapy comprising at least one ER2

targeted STING agonist antibody-drug conjugate of the disclosure is administered in combination 

with at least one biosinilar of trastuzumab or at least one biosimilar of pertuzumab or a 

combination thereof or at least one biosimilar of margetuximab for treating, preventing, delaying 

the progression of or otherwise ameliorating a symptom of breast cancer, gastric cancer, gastric 

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

[00191] 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 at least one HER2-targeted antibody-drug conjugate, such as, for example, ado-trastuzumab 

emtansine (T-DMl) (Kadcyla@) or fam-trastuzumab 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 cell 

lung cancer (NSCLC) or colorectal cancer.  

1001921 In some embodiments, the combination therapy comprising at least one HER2

targeted STING agonist antibody-drug conjugate of the disclosure is administered in combination
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with trastuzumab or a biosimilar of trastuzumab for treating, preventing, delaying the progression 

of or otherwise amelorating 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 ado-trastuzumab emtansine (

DM1) (Kadeyla@) or a biosimilar of ado-trastuzumab emntansine (T-DMI) (Kadcyla@) for 

treating, preventing, delaying the progression of or otherwise ameliorating a symptom of breast 

cancer, gastric cancer, gastric esophagogastric junctioncancer,non-smallcelllungcancer 

(NSCLC) or colorectal cancer. In some embodiments, the combination therapy comprising at least 

one HER2-targeted STING agonist antibody-drug coniugate of the disclosure is 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 breast cancer., 

gastric cancer, gastric esophagogastric junction cancer, non-small cell lung cancer (NSCLC) or 

colorectal cancer.  

[00193] In some embodiments, the combination therapy comprising at least one HIER2

targeted STING agonist antibody-drug conjugate of the disclosure is administered in combination 

with trastuzuimab or a biosimilar of trastuzumab 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 HER2-targeted STING 

agonistantibody-drug conjugate of the disclosure is administered in combination with trastuzumab 

or a biosimnilar of trastuzumab 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.  

[00194] 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 trastuzumnab emtansine ('-DM1) (Kadcyla@) or a biosimilar of ado-trastuzumab emtansine 

(T-DMI) (Kadcyla@) for treating, preventing, delaying the progression of or otherwise 

ameliorating a symptom of HER2 positive (HER2-+) metastatic breast 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 trastuzumab 
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emtansine (T-DMl) (Kadcyla@) or a biosimilar of ado-trastuzumab emtansine (T-DM1) 

(Kadeyla@) for treating, preventing, delaying the progression of or otherwise ameliorating 

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.  

1001951 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 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 HER2 positive (HER2+) metastatic 

breast 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 fam-trastuzumab deruxtecan (trastuzumab deruxtecan) (Enhertu) or a biosimilar of fain

trastuzumab deruxtecan (trastuzuab deruxtecan) (Enhertu@) for treating, preventing, delaying 

the progression of or otherwise ameliorating a symptom of HER2 positive (HE-R2+) 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.  

[001961 In some embodiments, the combination therapy comprising at least one ER2

targeted STING agonist antibody-drug conjugate of the disclosure is administered in combination 

with, at least one small molecule inhibitor of HER2, such as, for example, tucatinib, neratinib or 

lapatinib for treating, preventing, delaying the progression of or otherwise ameliorating a symptom 

of breast cancer, gastric cancer, gastric esophagogastricjunction cancer, non-small cell lung cancer 

(NSCLC) or colorectal cancer.  

[001971] 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 

immune checkpoint inhibitor are useful 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.  

1001981 In some embodiments, the composition therapy comprises at least one HER2

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 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.  

1001991 In some embodiments, the combination therapy comprising at least one HER2

targeted STING agonist antibody-drug conjugate of the disclosure is administered in combination 

withat 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 colorectal cancer.  

[002001 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 at least one PD-i inhibitororatleastonePD-Iinhibitor 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.  

1002011 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 avelumab, durvalumab., dostarlimab., pembrolizumab, cemiplimab, nivolumab, or 

atezolizumab 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 IER2-targeted STING agonist antibody-drug conjugate of the disclosure 

is administered in combination with dostarlimab 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 emnbodiments, 

the combination therapy comprising at least one FER2-targeted STING agonist antibody-drug 

conugate of the disclosure is administered in combination with pembrolizumab for treating, 

preventing, delaying the progression of or otherwise amelioration a symptom of breast cancer, 

gastric cancer, gastric esophagogastric junction cancer, non-small cell lung cancer (NS(LC) or 

colorectal cancer.  

1002021 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 dostarlimab for treating, preventing, delaying the progression of or otherwise ameliorating a 

symptom of HER2 positive (HER2-) metastatic breast cancer. n some embodiments, the 
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combination therapy comprising at least one HER2-targeted STING agonist antibody-drug 

conjugate of the disclosure is administered in combination with dostarlimab for treating, 

preventing, delaying the progression of or otherwise ameliorating a symptom of HER2 positive 

(HER2)m etastatic 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.  

[002031 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 perbrolizurab 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 HER2-targeted SING 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 HER-2 

positive (HER2-) metastatic breast cancer in a subjectwho has received at least one, at least two, 

at least three, or at least four prior lines of breast cancer therapy.  

[002041 In some embodiment, the methods include identifying or otherwise refining, eg., 

stratifying, a patient population suitable for therapeutic administration of the combination 

therapies thereof disclosed herein by identifying the HER2 score of subject by IHC test or FISH 

(fluorescence in situ hybridization negative) measurements prior to treatment with the combination 

therapies disclosed herein. The IHC test measures the amount of HER2 receptor protein on the 

surface of cells in a cancer tissue sample, e.g., a breast cancer tissue sample or a gastric cancer 

sample and assigns the detected level of cell surface HER2 receptor a HER2 score of 0, 1-, 2-+ or 

3.If the subject's HER2 score is in the range of 0 to 1-+, the cancer is deemed to be "HER2 

negative." If the score is 2+, the cancer is referred to as "borderline," and a score of 3 -signifies 

that the cancer is "HER2 positive." 

[00205] In some embodiments, the subject is identified as having a scoring of 2+ or 3+ for 

HER2 expression as detected by immunohistochemistry (MC) analysis performed on a test cell 

population, and the subject is also ER positive. In some embodiments, the subject is identified as 

having a scoring of 2+ or 3 for HER2 expression as detected by immunohistochemistry (IH1C) 

analysis performed on a test cell population, and the subject also is ER negative. In some 

embodiments, the subject is identified as having a scoring of 3 for HER2 expression or evidence 

of gene amplification by FISH. In some 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 is identified as having a scoring of 1-+ for HER2 expression or evidence of gene 

amplification by FISH. In some embodiments, the subject is identified as having a high HER2 

expression. In some embodiments, the subject is identified as having a low HER2 expression. In 

some embodiments, the test cell population is 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.  

[002061 In some embodiments, the combination therapy comprising at least one HER2 

targeted STING agonist antibody-drug conjugate 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 breast cancer, gastric cancer., gastric 

esophagogastric junction cancer, colorectal cancer or non-small cell lung cancer (NSCLC) in 

patients who have HER2 IHC 2-i or HER2 IHC 3+. In some embodiments, the breast cancer 

patient is also ER positive. In some embodiments, the breast cancer patient is also ER negative.  

[002071 In some embodiments, the combination therapy comprising at least one HER2

targeted STING agonist antibody-drug conjugate 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 breast cancer, gastric cancer, gastric 

esophagogastric junction cancer, colorectal cancer or non-small cell lung cancer (NSCLC) in 

patients who have HER2 IHC I+ or HER2 IHC 2+ 

[00208] In some embodiments, the combination comprising a HER2-targeted STING 

agonist antibody-drug conjugate 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 breast cancer, gastric cancer, gastric esophagogastric 

junction cancer, colorectal cancer or non-small cell lung cancer (NSCLC) in patients who have 

HER2 IHC 1- or HER2 11C 2+.  

[002091 In some embodiments, the combination comprising a HER2-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 embodiments of the methods and uses provided herein can 

be administered at any stage of the disease. For example, the combination therapy can be 

administered to a patient suffering cancer of any stage, from early to metastatic.  
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1002101 A combination therapy comprising at least one HER2-targeted STING agonist 

antibody-drug conjugate and at least one I-ER2-targeted therapy or at least one immune checkpoint 

inhibitor used in any of the embodiments of these methods and uses can be administered either 

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 is (1) EGFR inhibitors (e.g., tyrosine kinase 

inhibitors or targeted anti-EGFR antibodies), (2) BRAF inhibitors, (3) ALK inhibitors, (4) 

hormone receptor inhibitors, (5) mTOR inhibitors, (6) VEGF inhibitors, or (7) cancer vaccines. In 

some embodiments, the additional agent is a standard, first line chemotherapeutic agent, such as, 

for example, ado-trastuzumab emtansine (Kadcyla), lapatinib, anastrozole, letrozole, exemestane, 

everolimus, fulvestrant, tamoxifen, toremifene, megestrol acetate, fluoxymesterone, ethinyl 

estradIol, paclitaxel, capecitabine., gemcitabine, eribulin, vinorelbine, cyclophosphamide, 

carboplatin, docetaxel, albumin-bound paclitaxel, cisplatin, epirubicin., ixabepilone, doxorubicin, 

fluorouracil, oxaliplatin, fluoropyrimidine, irinotecan, ramucirumab, mitornycin, leucovorin, 

cetuxinab, bevacizumab, erlotinib, afatinib, crizotinib, permetrexed, ceritinib, etoposide., 

vinblastine, vincristine, ifosfamid, liposomal doxorubicin, topotecan, altretamine, melphalan or 

leuprolide acetate. In some embodiments, the additional agent is Kadeyla (ado-trastuzumab 

emtansine).  

Combination Therapies and Formulations 

[00211] The combination therapies of the present disclosure may be administered together 

in 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 timings of administration 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 is achieved 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-life, which can be determined by the skilled 

artisan. In addition, suitable dosing regimens, including 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 factorswithin the knowledge and expertise of the skilled artisan.  

It will be further understood by such skilled 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.  

[002131 It will be appreciated that administration of the conjugates and HER2-targeted 

therapies or immune checkpoint inhibitors in the combinations of the disclosure will be 

administered with suitable carriers, excipients, and other agents that are incorporated into 

formulations to provide improved transfer, delivery, tolerance, and the like. A multitude of 

appropriate formulations can be found in the formulary known to all pharmaceutical chemists: 

Remington's Pharmaceutical Sciences (15th ed., Mack Publishing Company, Easton, PA (1975)), 

particularly Chapter 87 by Blaug, Seymour., therein.  

[002141 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 therapy or 

one or more immune checkpoint inhibitor immune checkpoint inhibitors disclosed herein.  

[00215] In some embodiments, the pharmaceutical composition is in bulk or in unit dosage 

form. The unit dosage form is any of a variety of forns, including, for example, a capsule, an IV 

bag, a tablet, a single pump on an aerosol inhaler or a vial. The quantity of active ingredient (e.g., 

a conjugate disclosed herein) in a unit dose of composition is an effective amount and is varied 

according to the particular treatment involved. One skilled in the art will appreciate that it is 

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.  

[002161 The pharmaceutical compositions are formulated to be compatible with its intended 

route of administration. Examples of routes of administration include parenteral, e.g., intravenous, 

intradermal, subcutaneous, oral (e.g., inhalation), transdermal (i.e., topical), transmucosal, and 

rectal administration.  
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1002171 In some embodiments, the pharmaceutical composition is in bulk or in unit dosage 

form. The unit dosage form is any of a variety of forms, including, for example, a capsule, an IV 

bag, a tablet, a single pump on an aerosol inhaler or a vial. The quantity of active ingredient (e.g., 

a conjugate disclosed herein) in a unit dose of composition is an effective amount and is varied 

according to the particular treatment involved. One skilled in the art will appreciate that it is 

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.  

[002181 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.  

1002191 In some embodiments, the combinations comprising HER2-targeted STING 

agonist antibody-drug conjugates and HER2-targeted therapies or immune checkpoint inhibitors 

and additional agent(s) are formulated into a single therapeutic composition, and the components 

are administered simultaneously. Alternatively, the HER2-targeted STING agonist antibody-drug 

conjugate, HER2-targeted therapy or immune checkpoint inhibitor and additional agent, if any, are 

separate from each other, e.g.,each is formulated into a separate therapeutic composition, and can 

be administered simultaneously, or at different times during a treatment regimen. For example, the 

HER2-targeted STING agonist antibody-drug is administered prior to the administration of the 

HER2-targeted therapy or immune checkpoint inhibitor; the HER2-targeted STING agonist 

antibody-drug is administered after the administration of the HER2-targeted therapy or immune 

checkpoint inhibitor. As described herein, the IER2-targeted STING agonist antibody-drug and 

the HER2-targeted therapy or the immune checkpoint inhibitor combination are administered in 

single doses or in multiple doses.  

Dosage and Administration 

[00220] The combination therapy provided herein, comprising a HER2-targeted STING 

agonist antibody-drug and a HER2-targeted therapy or an immune checkpoint inhibitor 

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 combination therapy 

comprising a IER2-targeted STING agonist antibody-drug and a HER2-targeted therapy or the 

immune checkpoint inhibitor combination are administered in single doses or in multiple doses.  

Thus, it is possible, the amount of a HER2-targeted therapy or an immune checkpoint inhibitor 

that can be administered in the combination therapy provided herein, compared to the amount of 

the HER2-targeted therapy or the immune checkpoint inhibitor administered alone or using a 

known method is reduced, while achieving substantially the same or improved therapeutic 

efficacy. By virtue of the decreased dosage that can be administered, side effects associated with 

the HER2-targeted therapy or the immune checkpoint protein antibody administration, such as 

immune-related adverse events, described elsewhere or herein, are reduced, minimized or avoided.  

[002211 It is 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 inhibitors 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.  

[00222] It is understood that the precise dosage and duration of treatment is a function of 

the tissue or tumor being 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 skilled 

medical practitioner to consider. Generally, dosage regimens are chosen to limit toxicity. It should 

be noted that the treating physician would know how to and when to terminate, interrupt or adjust 

therapy to lower dosage due to toxicity, or bone marrow, liver or kidney or other tissue 

dysfunctions. Conversely, the treating physician would also know how to and when to atust 

treatment to higher levels if the clinical response is 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 administration 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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1002231 In some embodiments, the HER2-targeted STING agonist antibody-drug conjugate 

combination is administered in a therapeutically effective amount to decrease the tumor volume.  

1002241 The amount of a HER2-targeted STING agonist antibody-drug coniugate 

administered 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 animal models can 

be employed 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.  

1002251 The HER2-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 in known in vitro and in 

vivo systems, such as the assays provided herein. The concentration of a selected HER2-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 administered as well as other factors known to those of skill in the art, 

[00226] 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 techniques 

or other methods as described herein. In addition, in vitro assays and animal models can be 

employed 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. If 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 individual, 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 to the disease and thejudgment of 

the treating physician.  

[002271 The combinations of the disclosure may also be administered by any suitable route 

of administration, including both systemic administration and topical administration. Systemic 

administration includes oral administration, parenteral administration, transdermal administration, 

rectal administration, and administration by inhalation. Parenteral administration refers to routes 

of administration other than enteral, transdermal, or by inhalation, and is, for example, by injection 
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or infusion. Parenteral administration includes intravenous, intramuscular, and subcutaneous 

injection or infusion. Inhalation refers to administration into the patient's lungs whether inhaled 

through the mouth or through the nasal passages. Topical administration includes application to 

the skin.  

1002281 In some embodiments, the HER2-targeted STING agonist antibody-drug 

conjugates and HER2-targeted therapies or immune checkpoint inhibitors are administered as an 

infusion 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.  

[002291 In some embodiments, the HER2-targeted STING agonist antibody-drug 

conjugates and HER2-targeted therapy or immune checkpoint inhibitor is administered as an 

infusion every three weeks or every four weeks.  

[002301 In some embodiments, the HER2-targeted STING agonist antibody-drug and the 

HER2-targeted therapy or immune checkpoint inhibitor are administered by infusion 

simultaneously. In some embodiments, the HER-2-targeted STING agonist antibody-drug is 

administered by infusion prior to the administration of the HER2-targeted therapy or immune 

checkpoint inhibitor. In some embodiments, the HER2-targeted STING agonist antibody-drug is 

administered by infusion after the administration of the HER2-targeted therapy or immune 

checkpoint inhibitor. As described herein, the HER2-targeted STING agonist antibody-drug and 

the IER2-targeted therapy or the immune checkpoint inhibitor combination can be administered 

in single doses or in multiple doses.  

[00231] The frequency and timing of administration, and the dosage amounts, can be 

administered 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. The provided combination can be 

administered hourly, daily, weekly, monthly, yearly or once. The length of time of the cycle of 

administration can be empirically determined, and is dependent on the disease to be treated, the 

severity of the disease, the particular 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, severalyears or more.  

[002321 In some embodiments, exemplary doses of intravenously administered immune 

checkpoint inhibitor, 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 individual, 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.  

1002331 It is understood that the amount to administerwill be a function of the type of cancer 

being treated, the route of administration, and the tolerability of possible side effects. If necessary, 

dosage can be empirically determined.  

[002341 For intravenous administration, one or more, or all, of the agents used in the 

combination 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 I 

minute to about 120 minutes. The agents can be administered 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 HER2-targeted 

antibody-drug conjugate composition and the HER-2 targeted therapy or the immune checkpoint 

inhibitor composition are formulated and administered separately.  

[002351 The HER2-targeted STING agonist antibody-drug conjugate can be administered 

prior to, simultaneously with or near simultaneously with, sequentially with or intermittently with 

the HER2-targeted therapy or the immune checkpoint inhibitor. For example, the HER2-targeted 

antibody-drug conjugate and the HFER2-targeted therapy or the immune checkpoint inhibitor, e.g., 

an anti-immune checkpoint protein antibody (eg.,an anti-CTLA4 or anti-PD-1 antibody) can be 

co-administered or separately.  

[00236] In some embodiments, the HER2-targeted STING agonist antibody-drug conjugate 

is administered prior to the HFER2-targeted therapy or the immune checkpoint inhibitor. For 

example, the HER2-targeted STING agonist antibody-drug conjiugate is administered up to about 

48 hours prior to administering the HER2-targeted therapy or the immune checkpoint inhibitor.  

For example, the HER2-targeted STING agonist antibody-drug conjugate is administered about 5 

minutes, 15 minutes, 30 minutes, 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 

prior to administration of the HER2-targeted therapy or the immune checkpoint inhibitor.  
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1002371 In some embodiments, the IHER2-targeted STING agonist antibody-drug conjugate 

is administered after the HER2-targeted therapy or the immune checkpoint inhibitor. For example, 

the HER2-targeted STING agonist antibody-drug conjugate is administered up to about 48 hours 

after administering the HER2-targeted therapy or the immune checkpoint inhibitor. For example, 

the HER2-targeted STING agonist antibody-drug conjugate is administered about 5 minutes, 15 

minutes, minutes, 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 

administration of the HER2-targeted therapy or the immune checkpoint inhibitor.  

1002381 The frequency and timing of administration, and the dosage amounts, can be 

administered 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 coniugate and the HER2-targeted therapy or the immune 

checkpoint inhibitor. The provided compositions of each active agent or combinations thereof can 

be administered hourly, daily, weekly, monthly, yearly or once. The length of time of the cycle 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 treatmentwith a combinationtherapy provided 

herein can be one week, two weeks, one months, several months, one year, several years or more.  

[002391 For example, the frequency of administration of the HER2-targeted STING agonist 

antibody-drug conugate is 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 

cycles of administration during the course of treatment. For example, the HER2-targeted STING 

agonist antibody-drug conjugate can be administered at the frequency over a period of about a 

month, 2 months, months, 4 months, 5 months, 6 months, a year or more. The frequency of 

administration can be the same throughout the period of the cycle or can differ. For example, an 

exemplary dosage frequency is two tines a week at least for a first week of a cycle of 

administration. After the first week, the frequency can continue at twice aweek, can increase to 

more than twice a week, or can be reduced to no more than once a week. It is within the level of a 

skilled 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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1002401 The HER2-targeted therapy or the immune checkpoint inhibitor can be 

administered at the same frequency or at a different frequency. For example, each administration 

of the HER2-targeted therapy or the immune checkpoint inhibitor is 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 IHER2-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 HER2-targeted therapy or the immune checkpoint inhibitor is 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 conjugate. For example, the HER2-targeted therapy or the immune 

checkpoint inhibitor 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 coniugate. In 

another example, each dose of the HER2-targeted STING agonist antibody-drug conjugate is 

preceded by a dose of the IHER2-targeted therapy or the immune checkpoint inhibitor. In certain 

embodiments, the HER2-targeted therapy or the immune checkpoint inhibitor is administered 

more frequently than the HER2-targeted STING agonist antibody-drug conjugate. For example, 

the HER2-targeted therapy or the immune checkpoint inhibitor 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 some but not all HER2-targeted therapy dosages or checkpoint 

inhibitor dosages are followed by administration of a HER2-targeted STING agonist antibody

drug conjugate.  

[00241] If disease symptoms persist in the absence of discontinued treatment, treatment can 

be continued for an additional length of time. Over the course of treatment, evidence of disease 

and/or treatment-related toxicity or side effects can be monitored.  

1002421 The cycle of administration of the HER2-targeted STING agonist antibody-drug 

conjugate and/or I-ER2-targeted therapy and/or immune checkpoint inhibitor can be tailored to 

add periods of discontinued treatment in order to provide a rest period from exposure to 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 is responding or depending on observed side 

effects. For example, the treatment can be discontinued for oneweek, two weeks, one month or 

several months. Generally, the period of discontinued treatment is built into a cycle of dosing 

regimen for a patient.  

1002431 An exemplary dosing regimen is a treatment cycle or cycle of administration of 21 

or28 days. The agent, such as the ER2-targeted STING agonist antibody-drug conjugate 

disclosed herein, can be administered on day 1, followed by administration of a HER2-targeted 

therapy or an immune checkpoint inhibitor of the disclosure, such as a HER2-targeted therapy or 

an immune checkpoint protein antibody on day 2, followed by 19 or 26 days without dosing. It is 

understood that the above description is for exemplification purposes only and that variations of 

the above can be employed. Further, similar cycles of administration can be applied to all 

administered agents, or each administered agent can be employed in its own dosing regimen in the 

combination therapy provided herein.  

[002441 It is within the level of one of skill in the art to determine the precise cycle of 

administration and dosing schedule. As noted above, the cycle of administration can be for any 

desired length of time. Hence, the 21-day or 28-day cycle of administration can be repeated for 

any length of time. It is within the level of skill of the treating physician to adopt a cycle of 

administration and dosing regimen that meets the needs of the patient depending on personal 

considerations specific to the patient and disease to be treated.  

Diagnostic and Prophylactic Formulations 

[00245] The conjugates and HER2-targeted therapy or imntune checkpoint inhibitors 

disclosed herein are used in diagnostic and prophylactic formulations. In one embodiment, a 

HER2-targeted STING agonist antibody-drug conjugate and an HER2-targeted therapy or an 

imrnmune checkpoint inhibitor disclosed herein are administered 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.  

[002461 In some embodiments, a I-ER2-targeted STING agonist antibody-drug conjugate 

and an immune checkpoint inhibitor disclosed herein are administered to human individuals 

diagnosed with a clinical indication associated with one or more of the aforementioned diseases, 
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such as for example, without limitation, cancer. Upon diagnosis, a HER2-targeted STING agonist 

antibody-drug conjugate and a HER2-targeted therapy or an immune checkpoint inhibitor 

disclosed herein are administered to mitigate or reverse the effects of the clinical indication 

associated with one or more of the aforementioned diseases.  

1002471 In some embodiments, a method for identifying a breast cancer patient amenable to 

treatment with the combinations of conjugates and HER2-targeted therapy or immune checkpoint 

inhibitors disclosed herein, comprise measuring the status of certain characteristics in a tumor 

sample obtained from the patient, and identifying the patient for treatment based on the status of 

certain characteristics in the tumor sample.  

[002481 Antibodies disclosed herein are also useful in the detection of HER2 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 HER2 levels in a patient sample.  

1002491 In some embodiments, a HER2 antibody disclosed herein is immobilized on a solid 

support (e.g., the well(s) of a microtiter plate). The immobilized antibody serves as a capture 

antibody for any ER2 that may be present in a test sample. Prior to contacting the immobilized 

antibody with a patient sample,the solid support is rinsed and treated with a blocking agents 

asmilk protein or albumin to prevent nonspecific adsorption of the analyte.  

[00250] 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 is, 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 solid support is 

treated with a second antibody that is detectably labeled. The labeled second antibody serves as a 

detecting antibody. The level of detectable label is measured, and the concentration of HER2 

antigen in the test sample is determined by comparison with a standard curve developed from the 

standard samples.  

[00251] It will be appreciated that based on the results obtained using the HER2 antibody 

disclosed herein in an in vitro diagnostic assay, it is possible to stage a disease in a subject based 

on expression levels of the HER2 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.  

1002521 All publications and patent documents cited herein are incorporated herein by 

reference as if each such publication or document was specifically and individually indicated to 

be incorporated herein by reference. Citation of publications and patent documents is not intended 

as an admission 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 byway 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 

limitation of the claims that follow.  

EXAMPLES 

1002531 The following examples illustrate 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 modifications can be made without departing from the spirit and scope 

of the disclosure.  

[002541 It will be understood that certain Compounds of the disclosure may be potent 

imim.unomodulators and accordingly, care should be exercised in their handling 

[00255] Unless otherwise noted, all starting materials were obtained from commercial 

suppliers and used without further purification.  

Abbreviations 

[00256] The following abbreviations are used in the reaction schemes and synthetic 

examples, which follow. This list is not meant to be an all-inclusive list of abbreviations used in 

the application as additional standard abbreviationswhich are readily understood by those skilled 

in the art of organic synthesis, can also be used in the synthetic schemes and examples.  

Cl-IT Ceramic hydroxyapatite 

CR Complete response 

[IC Hydrophobic interaction chromatography
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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 (tris(2-carboxyethyiphospine) 

TGD Tumor growth delay 

TGI Tumor growth inhibition 

TFS Tumor-free survivor 

General Information 

[002571 All reagents were purchased from relevant providers unless otherwise stated.  

[002581 XMT-1519 (anti-Her2 antibody) is disclosed in US 9,555,112, issued January 31, 

2017 and US 9,738,720, issued August 22, 2017, the entire contents of which are incorporated 

herein by reference.  

[002591 The antibody-drug conjugate Enhertu is also known as trastuzumab deruxtecan or 

T-DXd.  

[002601 7.16.4_msIgG2a mab is a urine IgG2a antibody that recognizes the rat neu 

oncogene-encoded p185 molecule (rat HER2(neu)), As the humanized antibody, XMT-1519, does 

not bind rat HER., Conjugates 1 and 2 could not be used in the rat HER2 EMT6-RHER2-MSA 

mammarycarcinomatumormodel, Hence surrogate Conjugates (7.16.4_mslgG2a Conjugateand 

non-binding control palivizumab_mslgG2aconjugate,Conjugate4andConjugate3respectively) 

were used in the rat HER2 EMT6-RIER2-MSA mammary carcinoma tumor model as they 

specifically recognize rat HER2(neu).  

[00261] HPLC purification was performed on a Phenomenex Gemini 5 in C18 110 A, 250 

x 10 mm, semi-preparative column.  

[00262] When applicable, the drug content of the conjugates was determined 

spectrophotometrically, otherwise RP-HPLC or LC/MS as performed for quantitative 

determination of the drug content.  

[002631 The protein content of the antibody-drug conjugates was determined 

spectrophotometrically or by ELISA.
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1002641 Antibody-drug conjugates, drug carrying Scaffolds, or antibody Scaffolds were 

purified (i.e., removal of residual unreacted drug, unconjugated antibody, enzymes or starting 

materials) by ultrafiltration, extensive diafiltration, ClIT 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)) unconjugated antibody or antibody fragments as determined by HIC-HPLC and/or RP

HPLC. Reduced or partially reduced antibodies were prepared using procedures described in the 

literature, 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.  

[002651 The drug to antibody ratio (DAR) was determined by measuring the absorption of 

the conjugates. The DAR value was calculated using the appropriate molar extinction coefficients 

of the antibody and the STING agonist payload.  

[002661 Therapeutic agents, including HER2-targeted STING agonist ADCs, HER2

targeted therapies, and/or inmunotherapies can be administered or dosed at the frequencies and 

intervals disclosed herein. Insome aspects, therapeutic administrationschedules can be as follows.  

Administration schedules for therapeutic agents 

QD Single administration 

QDX 1 Single administration on day I 

QWK Administration once per week 

QWK X 2 Adrninistration once per week for 2 weeks 

QWK X 3 Administration once per week for 3 weeks 

BIW Twice weekly administration 

BIW X 2 Twiceweekly administration for 2 weeks 

[002671 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 mg/kg indicates that 0.30 mg of the antibody is administered per kilogram of body 

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

1002681 Tumors were measured twice weekly using digital calipers and tumor volumes were 

calculated using the formula: tumor volume (mm3) = width 2 x length)/2. Body weights were 

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

individual tumor volume reached ' 1000mm, > 1500mm3 or as indicated. Percent change in body 

weight was calculated using the formula: body weight change (%)= ((weight study day X weight 

stuyday1/weightstud day ) *100. Tumor volumes are reported as mean standard error of the mean 

(SEM). Tumor growth inhibition (%TGI) 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 f"")/(mean tumor volume 

d)*100. A partial response (PR) is defined as a tumor volume of 50% or less for day I volume 

for three consecutive measurements and equal to or greater than 13.5 mm 3 for at least one of these 

three measurements. A complete response (CR) is defined as a tumor volume less than 13.5 mm3 

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 

XMT-1 5  stsY j3Cl%~fL N.%0> N.  

0 H 0 N 

OH 

kNH N AOH 

: HHH 
!.0 

H N _ 

H 2N O 

NH 2 N 0 

NH F 
N
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1002691 Coijugate 1 was prepared as described as described in co-pending application US 

17/221,341, filed April 4,2021. The purified Conjugate I had a STING agonist to XMT-1519 of 

8.1.  

Example 2: Synthesis of Palivizumab Conjugate 2 DAR 6.8 

PaivizumaS(NNNrKCY 0' r;j 0 OH OH 

HN~ ~ *H HO 
OH OH 

N 'N N HO OH 
c HO 

0 HNN 

H2N 

N2H 

NOH 

f 0--/ 
/\-)H 

N 

[002701 Conjugate 2 was prepared as described as described in co-pending application US 

17/221,341, filed April 4, 2021. The purified Conjugate 2 had a STING agonist to Palivizumab 

ratio of 6.8.  

Example 3: Synthesis of PalivizumabmsIgG2a Conjugate 3, DAR 7.7 
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H 0  

O 0H 

S OH OH 

NNH NO HO -OH 
' HO 

O. HN 

HHN 

NH 

Scaffold A 

-0 H 0 H HH 

O HN 

HN,~ 0 -C NH O OH OH 

OH 

rO1 HH 

HN HNo 

H H 

YN 

3 

[00271] To a solution of Palivizumiab) msIgGj2a (90 rng, 0.617 pm-ol) in 50 m-M HEPES, 1 

miM EDTA, pH- 71 buffer was added TCEP-H-1l (1.76 mug, 6.17 pmiol) with a. finial antibody 

concentration of 5 mng/muL- and the mixture was shaken at 37 °C for 4 hours. To the reduced 

antibody was added Scaffold A (prepared as described in co-pending application US 17/221,341, 

filed April 4, 2021, 17.45 mgu, 7.404 pmLjol in 1800 pL, DMA). The resulting mixture was shaken 

at 37 °C for 120 minutes. The reaction was quenched with cystefie (15 equivalents, 1. 12 1 mg, 

9.25 5 minol in 1. 12 miL of 50 mMI HEPES, 1 mM EDTA, pH- 7) and rotated at roomn temperature 

for 1 h. The resulting Con jugate 3 was purified by ultrafiltration or CHTr chromatography (80 mg, 

90% yo~ield). The purified Conjugate 3 had a STING agonist to Palivizumrab msIgG2a ratio of 7.7.  

Example 4: Synthesis of 7.16.4_msIgG2a Conjugate 4, DAR 6.9 
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/ 0 H H H 

7.16.4 mIgG2a-s.N NNN0%0 

O Og~ tN OH OH 

ol ~r-Or~y~iO OH OyAH \ 
HH 

0NH HO OH 

, H 
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NH OHO 

H2N 

0 ' 

N, 

NHH 

4 

[00272] Conjugate 4 was prepared and characterized as described in Example 3 except that 

7.16.4msIgG2a was used insteadof Palivizumab msigG2a. The purified Conjugate 4 had a 

STING agonist to 7.16.4_msIgG2a ratio of 6.9.  

Example 5: Tumor Growth Response to Administration of HER2 STING Agonist 

Antibody-Drug Conjugates in Combination with Trastuzumnab in SKOV3 Ovarian Cancer 

[002731 Female CB.17 SCID mice were inoculated subcutaneously with SKOV3 human 

ovarian cancer cells (10 x 106 cells/mouse). SKOV3 cells are a breast cancer cell line having high 

HER2 expression. Animals were randomized into treatment groups when tumor volumes were 

between 60- 100 mm" (mean = 72- 81 mm/group). The vehicle, Conjugate1(0.30/0.013mg/kg), 

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 mg/kg) and trastuzumab (10 mg/kg), and a combination of Conjugate 2 

(0.30/0.011 mg/kg) and trastuzumab (10 mg/kg), were dosed on qd x I on day I or qwk x 3 on 

days, 8 and 15. Additionally, trastuzumab (10 mg/kg), was dosed qk x3 starting on day 1 , 8 

and 15. For all the doses, the Conjugates were dosed intravenously (IV); trastuzumab was dosed 

intraperitoneally (IP); all doses of the Conjugates are given as antibody/payload; n=10 for each 

group.  

FIG. 1 provides the results for the tumor volumes of SKOV3 tumor-bearing mice treated with 

Vehicle, Conjugate 1, trastuzumab, a combination of Conjugate 2 and trastuzumab, and a 

combination of Conjugate I and trastuzumab at varying dose levels and dosing regimens.  
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Treatment with Conjugate 1 (0.30/0.013 mg/kg, qdx 1) resulted in I PRand3 CR. Treatment with 

Coijugate 1 (0.30/0.013 mg/kg, qd x 1) and trastuzumab (3 mg. qd x 1) resulted in 7 CR and 3 

TFS. Treatment with Conjugate 1 (0.30/0.013 mg/kg, qd x 1) and trastuzumab (10 ig, qd x 1) 

resulted in 2CRand 1 TFS. Treatment with Conjugate 1 (0.30/0.013 mg/kg, qwkx3) resulted in 

4 CR and 2FS. Treatment with Conjugate 1 (0.30/0.013 mg/kg, qwk x 3) and trastuzumab (3 

mg, qwk x 3) resulted in I PR and 9 CR and 9 TFS. Treatment with Conjugate 1 (0.30/0.013 

mg/kg, qwk x 3) and trastuzumab (10 mg, qwk 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 HER2 STING Agonist 

Antibody-Drug Conjugates in Combination with Trastuzumab or Pertuzunab in JIMT-1 

[002741 Female CB.17 SCID mice were inoculated subcutaneously with JIMT-1 tumor cells 

(10 x 106 cells/mouse). JIMT-1 cells are a breast cancer cell line having moderate HER2 

expression. Animals were randomized into treatment groups when tumor volumes were between 

60 - 100 mm3 (mean 67.8 - 71.6 mm 3/group). The Vehicle, Conjugate 1 (3.0/0.13 mg/kg), a 

combination of Conjugate 2 (3,0/0.11 mg/kg) and trastuzurnab (10 mg/kg), a combination of 

Conjugate'2 (3,0/0.11 mg/kg) andpertuzumab (10mg/kg), a combination of Conjugate 1 (3.0/0.13 

mg/kg) and trastuzumab (3 mg/kg), a combination of Conjugate 1 (3.0/0.13 mg/kg) and 

trastuzumab (10 rng/kg), a combination of Conjugate 1 (3.0/0,13 mg/kg) and pertuzumab (3 

mg/kg), a combination of Conjugate 1 (3.0/0.13 mg/kg) and pertuzumab (10 mg/kg), a 

combination of Conjugate2 (3.0/0.11 mg/kg), trastuzurnab (3 mg/kg) andpertuzunab(3 mg/kg), 

and a combination of Conjugate 1 (3.0/0.13 mg/kg), trastuzumab (3 mg/kg) and pertuzumab (3 

rng/kg) were dosed on qd x I on day 1. Additionally, Conjugate 1 (0.30/0.013 mg/kg), a 

combinationofConjugate2 (030/0011mg/kg)and trastuzunab (3mg/kg), a combination of 

Conjugate 2 (0.30/0.011 mg/kg) and pertuzumab (3mg/kg), a combination of Conjugate I 

(0.30/0.013 mg/kg) and trastuzumab (3 mg/kg), and a combination of Conjugate 1 (0.30/0 013 

mng/kg) and pertuzumab (3 ug/kg) were dosed qwk x 3 on days 1, 8 and 15. For all the doses, the 

Conjugates were dosed intravenously; trastuzumab and pertuzumab were dosed intraperitoneally; 

all doses of the Conjugates are given as antibody/payload; n:=10 for each group.  

[002751 FIG 2 provides the results for the tumor volumes of JIMT-1 tumor-bearing mice 

treated with Vehicle, Conjugate 1, a combination of Conjugate I 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 pertuzumab, and 

a combination of Conjugate 2, trastuzumab, and pertuzumab at varying dose levels and dosing 

regimens.  

[002761 All treatment groups showed significant tumor growth delay (TGD) compared to 

the vehicle control. However, only groups treated with Conjugate 1 (3 mg/kg) alone or in 

combination with trastuzumab and/or pertuzumab and Cojugate 1 (0.3 mg/kg) in combination 

with trastuzumab or pertuzumab achieved the maximum possible TGD (78%), although these 

groups differed in the number of regression responses and tumor free survivors (TFS) they 

produced. Treatment with Conjugate 1 (3 mg/kg, qd x 1) and pertuzumab (3 or 10 mg/kg, qd x 1) 

resulted in 9 TFS and 8 TFS, respectively, with 10 CRs each. 'Treatment with Conjugate 1 (3 

mg/kg, qd x 1) and trastuzumab (3 or 10 mg/kg, qd x 1) resulted in 3 TFS each, with 10 CRs and 

9 CRs and 1 PR respectively. All but one treatment group Conjugate 2, trastuzumab and 

pertuzumab showed significant TGI 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-5 

[002771 Fernale CB.17 SCID mice were inoculated subcutaneously with SNU-5 tumor cells 

(10 x 106 cells/mouse). SNU-5 are a gastric cancer cell line having low HER2 expression. Animals 

were randomized into treatment groups when tumor volumes were between 60 - 100 mm 3 (mean 

79.7 -- 81.3 rm/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/kg) and trastuzumab (2 mg/kg), a combination of Conjugate 1 (0.20/0.007 mg/kg) and 

pertuzumab (2 mg/kg), a combination of trastuzumab (2 mg/kg) and pertuzuinab (2 mg/kg), and a 

combination of Conjugate 1 (0.20/0007 mg/kg), trastuzumnab (2 mg/kg), and pertuzumab(2 

mg/kg) were dosed on qd x I on day 1, Additionally Conjugate 1 (0.10/0.004 mg/kg), Conjugate 

2 (0 10/0.004 mg/kg), a combination of Conjugate 1 (0.10/0.004 mg/kg) and trastuzumab (2 

mg/kg), and a combination of Conjugate 1 (0.10/0.004 mg/kg) and pertuzuinab (2 mg/kg) for 

which the Conjugates were dosed qwk x 3 on days 1, 8 and 15 and the trastuzumab or pertuzumab 

were dosed qd x I on day 1. For all the doses, the Conjugates were dosed intravenously; 

trastuzumab and pertuzumab were dosed intraperitoneally; all doses of the Conjugates are given 

asantibody/payload; n:=10 for each group).  
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1002781 FiG. 3 provides the results for the tumor volumes of SNU-5 tumor-bearing mice 

treated with Vehicle, Conjugate 1, Conjugate 2, trastuzumab, pertuzumab, a combination of 

trastuzumab and pertuzumab, a combination of Conjugate I and trastuzumab, a combination of 

Conjugate I and pertuzumab, and a combination of Conjugate 1, trastuzumab, and pertuzumab at 

varying dose levels and dosing regimens.  

Example 8: Tumor Growth Response to Administration of HER2 STING Agonist 

Antibody-Drug Conjugates in Combination with Enhertu in JIMIT-1 

1002791 Female CB.17 SCID mice were inoculated subcutaneously with JIMT-1 tumor cells 

(10 x 106 cells/mouse). Animals were randomized into treatment groups when tumor volumes were 

between 60 - 100 mm- (mean 76.8 mm3 /group). The Vehicle, Conjugate 2 (1.0/0.037 mg/kg), 

Conjugate 1 (1.0/0.043mg/kg), Enhertu (1.0/0.026 mg/kg, 3.0/0.078 mg/kg or 10.0/0.261 mg/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 mg/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 intravenously qd x I on day I and Enhertu was dosed intravenously qwk x 2 on days 1 and 

8. Additionally, Conugate 1 (0.30/0.013 mg/kg), a combination of Conjugate 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 

rng/kg) were dosed intravenously qwk x 2 on days I and 8; all doses of the Conjugates are given 

as antibody/payload; ii:::10 for each group.  

[00280] 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 I and 

Enhertu at varying dose levels and dosing regimens.  

Example 9: Tumor Growth Response to Administration of FER2 STING Agonist 

Antibody-Drug Conjugates in Combination with anti-PD-1 in rat HER2 EMT6-RHER2

MSA Mammary Carcinoma 

[002811 PD-Li is upregulated in SKOV3 tumors after treatment with Conjugate 1 (Fig. 7), 

suggesting that combining conjugate I with an immune therapy such as a PD-1 checkpoint 
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inhibitor may be efficacious. PD-LI was observed to be upregulated in mice and human cells 

following treatment with Conjugate 1.  

1002821 Female BALB/c mice were inoculated subcutaneously with EMT6-RHER2_MSA 

(engineered EMT6 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 nun (mean = 95 - 109 mm 3/group). The Vehicle, Conjugate3(0.30/0.013mg/kg, 

1.0/0.04 mg/kg,or 3.0/0.12 mg/kg), Conjugate4(0.30/0.012 mg/kg, 1.0/0.035 mg/kgor 3.0/0.104 

mg/kg) were all dosed on qd x 1 on day 1. Anti-PD-1 RMP1-14 (1 mg/kg or 5 mg/kg) was dosed 

biw x 2. on days 1, 4, 8 and 11. A combination of Conjugate 3 (0.30/0.012 mg/kg) and anti-PD-1 

RMPi-14 (5 mg/kg), a combination of Conjugate 3 (1/0/0.035 mg/kg) and anti-PD-1 RMPI1-14 (5 

mg/kg), a combination of Conjugate 4 (0.30/0.012 mg/kg) and anti-PD-i RMPI-14 (5 mg/kg), a 

combination of Conjugate 4 (1.0/0.035 mg/kg) and anti-PD-1 RMP1-14 (5 mg/kg) forxwhich the 

Conjugates were dosed qd x 1 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 intraperitoneally; all doses of the Conjugates are given as antibody/payload; n=10 for each 

group.  

[002831 FIG 5 provides the results for the tumor volumes of EMT6-RHER2_MSA tumor

bearing micetreated with Vehicle, Conjugate 3, Conjugate4,anti-PD-iRMP-14,acombination 

of Conjugate3 and anti-PD-1 RMP1-14, andacombination of Conjugate4and 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 5 TFS. Treatment with Conjugate 3 (3.0/0.12 mg/kg) resulted in 7 CR and 7 

TFS. Treatment with Conjugate 4 (0.3/0.012 mg/kg) resulted in 5 CR and 5 TFS. Treatment with 

Conjugate 4 (1.0/0.035 mg/kg) resulted in 10 CR and 10 TFS. Treatment with Conugate 4 

(3.0/0.10 mg/kg) resulted in 9 CR and 9 TFS. Treatment with Conjugate 3 (0.30/0012 mg/kg) 

and anti-PD-1 RMP1-14 (5 mg) resulted in I PR_ Treatment with Conjugate 3 (1.0/0.040 mg/kg) 

and anti-PD-I RMPI-14 (5 mg) resulted in 8 CR and 8 TFS. Treatment with Conjugate 4 

(0.30/0.012 mg/kg) andanti-PD-1 RM1-14 (5 mg) resulted inI 1PR, 8CR,and8TFS. Treatment 

with Conjugate 4 (1.0/0.035 mg/kg) and anti-PD-I RMP-14 (5 mg) resulted in 10 CR and 10 

TFS.  

Example 10: Re-challenge Study for Tumor Growth Response After Administration of 
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RER2 STING Agonist Antibody-Drug Conjugates in Combination with anti-PD-1 

[002841 Tumor-free mice (i.e. mice with complete tumor regressions at end of study) from 

Example 9 previously inoculated subcutaneously 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 RMPI-14 (5 mg/kg), 

or Coniugate 4 (0.3/0.012 mg/kg) and age-matched untreated animals were inoculated 

subcutaneously on the left flankwith EMT-6-MSA mammary carcinoma cells (5x-10 cells per 

mouse) and on the right flank with CT26 colon/colorectal cancer cells (3x105 cells per mouse).  

Tumor growth on both flanks was monitored and measured twice weekly and the animals were 

weighed twice weekly.  

[002851 FIGS. 6A and 6B shows the tumor volumes of mice previously treated with 

Coniugate 4 (0.3/0.012 mg/kg) when rechallenged with EMT-6-MSA cells or CT26 

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/kg) 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 RMPI-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 Conjugate 4 and anti-PD-1 

RM1-14 when rechallenged with CT26 cells did not rejectanycells. Mice treated with Conjugate 

4 as a monotherapy or in combination with anti-PD-i RMPI-14 showed immunological memory.  

EQUIVALENTS 

[00286] The details of one or more embodiments of the disclosure are set forth in the 

accompanying description above. Although any methods and materials similar or equivalent to 

those described herein can be used in the practice or testing of the present disclosure, the preferred 

methods and materials are now described. Other features, objects, and advantages of the disclosure 

will be apparent from the description and from the claims. In the specification and the appended 

claims, the singular forms include plural referents unless the context clearly dictates otherwise.  

Unless defined otherwise, all technical and scientific terms used herein have the same meaning as 

commonly understood by one of ordinary skill in the art to which this disclosure belongs. All 

patents and publications cited in this specification are incorporated by reference.  
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100287] The foregoing description has been presented only for the purposes of illustration 

and is not intended to limit the disclosure to the precise form disclosed, but by the claims appended 

hereto.  

64



WO 2023/172906 PCT/US2023/063852 

What is claimed is: 

1. A combination therapy comprising at least one I-ER2-targeted STING agonist antibody

drug conjugate and at least one IIER2-targeted therapy or at least one immunotherapy, wherein 

the HER2-targeted STING agonist antibody-drug conjugate is a conjugate of Formula (A): 

H H 

H N 

H HN 

-~~r~H 0 OH OH 

NHN>NH2 

N 

NH 

N 

(A) 

wherein the conjugate comprises a HER2 antibody comprising a variable heavy chain 

complementarity determining region 1 (CDRHI) comprising the amino acid sequence 

FTFSSYSIN (SEQ ID NO: 5); a variable heavy chain complementarity determining region 2 

(CDRH-2) comprising the amino acid sequence YLSSSSSTIYYADSVKG (SEQ ID NO: 6); a 

variable heavy chain complementarity determining region 3 (CDRI-13) comprising the amino 

acid sequence GGHGYFDL(SEQ ID NO: 7): and a variable light chain complementarity 

determining region I (CDRLI) comprising the amino acid sequence RASQSVSSSYLA (SEQ ID 

NO: 12); a variable light chain complementarity determining region 2 (CDRL2) comprising the 

amino acid sequence GASSRAT (SEQ ID NO: 13); and a variable light chain complementarity 

determining region 3 (CDRL3) comprising the amino acid sequence QQYI-HSPLT (SEQ ID 

NO: 14), and dis is about 8.  

2. The conjugate of claim 1, wherein the XMT-1519 antibody specifically binds to an 

epitope of the human IHER2 receptor that includes residues 452 to 531 of the extracellular 

domain of the human HER2 receptor, residues 474 to 553 of SEQ ID NO: 1 or residues 452 to 

531 of SEQ ID NO: 16.  
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3. The combination of claim 1, comprising at least one IER2-targeted STING agonist 

antibody-drug conjugate and at least one HER2-targeted therapy.  

4. The combination of claim 1, comprising at least one IER2-targeted STING agonist 

antibody-drug conjugate and at least one immunotherapy.  

5. The combination of claim 1, wherein the HER2-targeted STING agonist antibody-drug 

conjugate enhances the efficacy of the HER2-targeted therapy or the immunotherapy.  

6. The combination of claim 3, wherein the HER2-targeted therapy is an antibody or antigen 

binding fragment thereof that specifically binds HER2, a HER2-targeted antibody-drug 

conjugate that specifically binds HER2 or a small molecule inhibitor of HER2.  

7. The combination of claims 6, herein the antibody or antigen binding fragment thereof 

that specificallybinds HER2 is a HER2 antibody, a HER2 dimerization inhibitor antibody or a 

combination thereof 

8. The combination of claim 7,wherein the HER2 antibody or the HER2 dimerization 

inhibitor antibody is trastuzumab, pertuzumab or margetuximab or biosimilars thereof 

9. The combination of claim 6, wherein HER2-targeted therapy is trastuzurnab, pertuzumab, 

a combination of trastuzumab and pertuzumab, margetuximab, a biosimilar of trastuzurnab, a 

biosimilar of pertuzumab, a combination of a biosinilar of trastuzumab and a biosimilar of 

pertuzurnab, or a biosirilar of margetuximab.  

10. The combination of claim 1, comprising at least one HER2-targeted STING agonist 

antibody-drug conjugate and trastuzumab, pertuzumab, a combination of trastuzuniab and 

pertuzumab, margetuximab, a biosimilar of trastuzumab, a biosimilar of pertuzunab, a 

combination of a biosimilar of trastuzumab and a biosimilar of pertuzunab or a biosimilar of 

margetuxinab.  

11. The combination of claim 6, wherein the HER2-targeted antibody-drug conjugate that 

specifically binds HER2 is ado-trastuzumab emtansine (T-DMI) or fam-trastuzumab 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 (trastuzumab deruxtecan).  

13. The combination of claim 6, where the small molecule inhibitor of HER2 is 

tucatinib, neratinib or lapatinib.  
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14. The combination of claim 1, comprising at least one IER2-targeted STING agonist 

antibody-drug conjugate and tucatinib, neratinib or lapatinib.  

15. The combination of claim 4, wherein the immunotherapy is an immune checkpoint 

inhibitor.  

16. The combination of claim 15, wherein the immune checkpoint inhibitor is a monoclonal 

antibody, a humanized antibody, a fully human antibody, a fusion protein or a combination 

thereof 

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

inhibitor or a PD-LI inhibitor.  

18. The combination of claim IT, wherein the PD-1 inhibitor or the PD-L inhibitor 

is avelumab, durvalumab, dostarlimab, pembrolizumab, cemiplimab, nivolumab, or 

atezolizumab.  

19. The combination of claim 1, comprising at least one HER2-targeted STING agonist 

antibody-drug conjugate and avelumab, durvalumab, dostarlimab, penbrolizumab, cemiplimab, 

nivolumab, or atezolizumab.  

20. Method for treating, preventing, delaying the progression of or otherwise amelorating 

a symptom of a cancer in a subject comprising administering the combination of claim 1.  

21. The method of claim 20, wherein the cancer is anal cancer, astrocytoma, leukemia, 

lymphoma, head and neck cancer, liver cancer, testicular cancer, cervical cancer, sarcoma, 

hemanioma, 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 (NSCLC), colon cancer, pancreatic cancer, renal cancer, gastric cancer or 

gastric esophagogastric junction cancer.  

22. The method of claim 21, wherein the cancer is breast cancer, gastric cancer, gastric 

esophagogastricjunction 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 simultaneously.  

24. The method of claim 20, wherein the HER2-targeted STING agonist antibody-drug 

conlugate and the HER2-targeted therapy or the immunotherapy are administered 

simultaneously.  
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25. The method of claim 20,wherein the HER2-targeted STING agonist antibody-drug 

conjugate and the HER2-targeted therapy or the immunotherapy are administered sequentiallyin 

either order or in alternation.  

26. The method of claim 20, wherein the HER2-targeted STING agonist antibody-drug 

conjugate is administered prior to the HER2-targeted therapy or the immunotherapy.  

27. The method of claim 20, wherein the HER2-targeted STING agonist antibody-drug 

conjugate is administered after the HER2-targeted therapy or the immunotherapy.  

28. The combination of claim 1, wherein the HER2-targeted STING agonist antibody-drug 

conjugate and the HER2-targeted therapy or the immunotherapy are formulated in the same 

formulation.  

29. The combination of claim I,wherein the HER2-targeted STING agonist antibody-drug 

conjugate and the HER2-targeted therapy or the immunotherapy are formulated in separate 

formulations.  

30. A kit comprising the combination of claim I and an instruction for administration.  
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3-1 Sequences

3-1-1 Sequence Number [ID] 1

3-1-2 Molecule Type AA

3-1-3 Length 1255

3-1-4 Features Location/

Qualifiers

source 1..1255

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-1-5 Residues MELAALCRWG LLLALLPPGA ASTQVCTGTD MKLRLPASPE THLDMLRHLY QGCQVVQGNL 60

ELTYLPTNAS LSFLQDIQEV QGYVLIAHNQ VRQVPLQRLR IVRGTQLFED NYALAVLDNG 120

DPLNNTTPVT GASPGGLREL QLRSLTEILK GGVLIQRNPQ LCYQDTILWK DIFHKNNQLA 180

LTLIDTNRSR ACHPCSPMCK GSRCWGESSE DCQSLTRTVC AGGCARCKGP LPTDCCHEQC 240

AAGCTGPKHS DCLACLHFNH SGICELHCPA LVTYNTDTFE SMPNPEGRYT FGASCVTACP 300

YNYLSTDVGS CTLVCPLHNQ EVTAEDGTQR CEKCSKPCAR VCYGLGMEHL REVRAVTSAN 360

IQEFAGCKKI FGSLAFLPES FDGDPASNTA PLQPEQLQVF ETLEEITGYL YISAWPDSLP 420

DLSVFQNLQV IRGRILHNGA YSLTLQGLGI SWLGLRSLRE LGSGLALIHH NTHLCFVHTV 480

PWDQLFRNPH QALLHTANRP EDECVGEGLA CHQLCARGHC WGPGPTQCVN CSQFLRGQEC 540

VEECRVLQGL PREYVNARHC LPCHPECQPQ NGSVTCFGPE ADQCVACAHY KDPPFCVARC 600

PSGVKPDLSY MPIWKFPDEE GACQPCPINC THSCVDLDDK GCPAEQRASP LTSIISAVVG 660

ILLVVVLGVV FGILIKRRQQ KIRKYTMRRL LQETELVEPL TPSGAMPNQA QMRILKETEL 720

RKVKVLGSGA FGTVYKGIWI PDGENVKIPV AIKVLRENTS PKANKEILDE AYVMAGVGSP 780

YVSRLLGICL TSTVQLVTQL MPYGCLLDHV RENRGRLGSQ DLLNWCMQIA KGMSYLEDVR 840

LVHRDLAARN VLVKSPNHVK ITDFGLARLL DIDETEYHAD GGKVPIKWMA LESILRRRFT 900

HQSDVWSYGV TVWELMTFGA KPYDGIPARE IPDLLEKGER LPQPPICTID VYMIMVKCWM 960

IDSECRPRFR ELVSEFSRMA RDPQRFVVIQ NEDLGPASPL DSTFYRSLLE DDDMGDLVDA 1020

EEYLVPQQGF FCPDPAPGAG GMVHHRHRSS STRSGGGDLT LGLEPSEEEA PRSPLAPSEG 1080

AGSDVFDGDL GMGAAKGLQS LPTHDPSPLQ RYSEDPTVPL PSETDGYVAP LTCSPQPEYV 1140

NQPDVRPQPP SPREGPLPAA RPAGATLERP KTLSPGKNGV VKDVFAFGGA VENPEYLTPQ 1200

GGAAPQPHPP PAFSPAFDNL YYWDQDPPER GAPPSTFKGT PTAENPEYLG LDVPV      1255

3-2 Sequences

3-2-1 Sequence Number [ID] 2

3-2-2 Molecule Type AA

3-2-3 Length 117

3-2-4 Features Location/

Qualifiers

source 1..117

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-2-5 Residues EVQLVESGGG LVQPGGSLRL SCAASGFTFS SYSMNWVRQA PGKGLEWVSY ISSSSSTIYY 60

ADSVKGRFTI SRDNAKNSLY LQMNSLRAED TAVYYCARGG HGYFDLWGRG TLVTVSS    117

3-3 Sequences

3-3-1 Sequence Number [ID] 3

3-3-2 Molecule Type AA

3-3-3 Length 329

3-3-4 Features Location/

Qualifiers

source 1..329

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-3-5 Residues ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGV HTFPAVLQSS 60

GLYSLSSVVT VPSSSLGTQT YICNVNHKPS NTKVDKKVEP KSCDKTHTCP PCPAPELLGG 120

PSVFLFPPKP KDTLMISRTP EVTCVVVDVS HEDPEVKFNW YVDGVEVHNA KTKPREEQYN 180

STYRVVSVLT VLHQDWLNGK EYKCKVSNKA LPAPIEKTIS KAKGQPREPQ VYTLPPSRDE 240

LTKNQVSLTC LVKGFYPSDI AVEWESNGQP ENNYKTTPPV LDSDGSFFLY SKLTVDKSRW 300

QQGNVFSCSV MHEALHNHYT QKSLSLSPG                                   329

3-4 Sequences

3-4-1 Sequence Number [ID] 4

3-4-2 Molecule Type AA

3-4-3 Length 446

3-4-4 Features Location/

Qualifiers

source 1..446

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-4-5 Residues EVQLVESGGG LVQPGGSLRL SCAASGFTFS SYSMNWVRQA PGKGLEWVSY ISSSSSTIYY 60

ADSVKGRFTI SRDNAKNSLY LQMNSLRAED TAVYYCARGG HGYFDLWGRG TLVTVSSAST 120

KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY 180

SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC DKTHTCPPCP APELLGGPSV 240

3-1 Sequences

3-1-1 Sequence Number [ID] 1

3-1-2 Molecule Type AA
3-1-3 Length 1255

3-1-4 Features Location/ source 1..1255

Qualifiers mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-1-5 Residues MELAALCRWG LLLALLPPGA ASTQVCTGTD MKLRLPASPE THLDMLRHLY QGCQVVQGNL 60

ELTYLPTNAS LSFLQDIQEV QGYVLIAHNQ VROVPLQRLR IVRGTQLFED NYALAVLDNG 120

DPLNNTTPVT GASPGGLREL QLRSLTEILK GGVLIQRNPQ LCYQDTILWK DIFHKNNQLA 180

LTLIDTNRSR ACHPCSPMCK GSRCWGESSE DCQSLTRTVC AGGCARCKGP LPTDCCHEQC 240

AAGCTGPKHS DCLACLHFNH SGICELHCPA LVTYNTDTFE SMPNPEGRYT FGASCVTACP 300

YNYLSTDVGS CTLVCPLHNQ EVTAEDGTQR CEKCSKPCAR VCYGLGMEHL REVRAVTSAN 360

IQEFAGCKKI FGSLAFLPES FDGDPASNTA PLQPEQLQVF ETLEEITGYL YISAWPDSLP 420

DLSVFQNLQV IRGRILHNGA YSLTLQGLGI SWLGLRSLRE LGSGLALIHH NTHLCFVHTV 480

PWDQLFRNPH QALLHTANRP EDECVGEGLA CHOLCARGHC WGPGPTQCVN CSQFLRGQEC 540

VEECRVLQGL PREYVNARHC LPCHPECQPQ NGSVTCFGPE ADQCVACAHY KDPPFCVARC 600

PSGVKPDLSY MPIWKFPDEE GACOPCPINC THSCVDLDDK GCPAEQRASP LTSIISAVVG 660

ILLVVVLGVV FGILIKRRQQ KIRKYTMRRL LOETELVEPL TPSGAMPNQA QMRILKETEL 720

RKVKVLGSGA FGTVYKGIWI PDGENVKIPV AIKVLRENTS PKANKEILDE AYVMAGVGSP 780

YVSRLLGICL TSTVQLVTQL MPYGCLLDHV RENRGRLGSQ DLLNWCMQIA KGMSYLEDVR 840

LVHRDLAARN VLVKSPNHVK ITDFGLARLL DIDETEYHAD GGKVPIKWMA LESILRRRFT 900

HQSDVWSYGV TVWELMTFGA KPYDGIPARE IPDLLEKGER LPQPPICTID VYMIMVKCWM 960

IDSECRPRFR ELVSEFSRMA RDPQRFVVIQ NEDLGPASPL DSTFYRSLLE DDDMGDLVDA 1020

EEYLVPQQGF FCPDPAPGAG GMVHHRHRSS STRSGGGDLT LGLEPSEEEA PRSPLAPSEG 1080

AGSDVFDGDL GMGAAKGLQS LPTHDPSPLQ RYSEDPTVPL PSETDGYVAP LTCSPQPEYV 1140

NQPDVRPQPP SPREGPLPAA RPAGATLERP KTLSPGKNGV VKDVFAFGGA VENPEYLTPQ 1200

GGAAPQPHPP PAFSPAFDNL YYWDQDPPER GAPPSTFKGT PTAENPEYLG LDVPV 1255

3-2 Sequences

3-2-1 Sequence Number [ID] 2

3-2-2 Molecule Type AA
3-2-3 Length 117

3-2-4 Features Location/ source 1..117

Qualifiers mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-2-5 Residues EVQLVESGGG LVQPGGSLRL SCAASGFTFS SYSMNWVRQA PGKGLEWVSY ISSSSSTIYY 60

ADSVKGRFTI SRDNAKNSLY LOMNSLRAED TAVYYCARGG HGYFDLWGRG TLVTVSS 117

3-3 Sequences

3-3-1 Sequence Number [ID] 3

3-3-2 Molecule Type AA
3-3-3 Length 329

3-3-4 Features Location/ source 1..329

Qualifiers mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-3-5 Residues ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGV HTFPAVLQSS 60

GLYSLSSVT VPSSSLGTQT YICNVNHKPS NTKVDKKVEP KSCDKTHTCP PCPAPELLGG 120

PSVFLFPPKP KDTLMISRTP EVTCVVVDVS HEDPEVKFNW YVDGVEVHNA KTKPREEQYN 180

STYRVVSVLT VLHQDWLNGK EYKCKVSNKA LPAPIEKTIS KAKGQPREPQ VYTLPPSRDE 240

LTKNQVSLTC LVKGFYPSDI AVEWESNGQP ENNYKTTPPV LDSDGSFFLY SKLTVDKSRW 300

QQGNVFSCSV MHEALHNHYT QKSLSLSPG 329

3-4 Sequences

3-4-1 Sequence Number [ID] 4

3-4-2 Molecule Type AA
3-4-3 Length 446

3-4-4 Features Location/ source 1..446

Qualifiers mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-4-5 Residues EVOLVESGGG LVQPGGSLRL SCAASGFTFS SYSMNWVRQA PGKGLEWVSY ISSSSSTIYY 60

ADSVKGRFTI SRDNAKNSLY LOMNSLRAED TAVYYCARGG HGYFDLWGRG TLVTVSSAST 120

KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLOSSGLY 180

SLSSVVTVPS SSLGTQTYIC NVNHKPSNTK VDKKVEPKSC DKTHTCPPCP APELLGGPSV 240



FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD GVEVHNAKTK PREEQYNSTY 300

RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSRDELTK 360

NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG 420

NVFSCSVMHE ALHNHYTQKS LSLSPG                                      446

3-5 Sequences

3-5-1 Sequence Number [ID] 5

3-5-2 Molecule Type AA

3-5-3 Length 9

3-5-4 Features Location/

Qualifiers

source 1..9

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-5-5 Residues FTFSSYSMN                                                         9

3-6 Sequences

3-6-1 Sequence Number [ID] 6

3-6-2 Molecule Type AA

3-6-3 Length 17

3-6-4 Features Location/

Qualifiers

source 1..17

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-6-5 Residues YISSSSSTIY YADSVKG                                                17

3-7 Sequences

3-7-1 Sequence Number [ID] 7

3-7-2 Molecule Type AA

3-7-3 Length 8

3-7-4 Features Location/

Qualifiers

source 1..8

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-7-5 Residues GGHGYFDL                                                          8

3-8 Sequences

3-8-1 Sequence Number [ID] 8

3-8-2 Molecule Type DNA

3-8-3 Length 351

3-8-4 Features Location/

Qualifiers

source 1..351

mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-8-5 Residues gaggtgcagc tggtggagtc tgggggaggc ttggtacagc ctggggggtc cctgagactc 60

tcctgtgcag cctctggatt caccttcagt agctatagca tgaactgggt ccgccaggct 120

ccagggaagg ggctggagtg ggtttcatac attagtagta gtagtagtac catatactac 180

gcagactctg tgaagggccg attcaccatc tccagagaca atgccaagaa ctcactgtat 240

ctgcaaatga acagcctgag agctgaggac acggcggtgt actactgcgc cagaggtgga 300

cacggatatt tcgacctatg ggggagaggt accttggtca ccgtctcctc a          351

3-9 Sequences

3-9-1 Sequence Number [ID] 9

3-9-2 Molecule Type AA

3-9-3 Length 108

3-9-4 Features Location/

Qualifiers

source 1..108

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-9-5 Residues EIVLTQSPGT LSLSPGERAT LSCRASQSVS SSYLAWYQQK PGQAPRLLIY GASSRATGIP 60

DRFSGSGSGT DFTLTISRLE PEDFAVYYCQ QYHHSPLTFG GGTKVEIK              108

3-10 Sequences

3-10-1 Sequence Number [ID] 10

3-10-2 Molecule Type AA

3-10-3 Length 106

3-10-4 Features Location/

Qualifiers

source 1..106

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-10-5 Residues TVAAPSVFIF PPSDEQLKSG TASVVCLLNN FYPREAKVQW KVDNALQSGN SQESVTEQDS 60

KDSTYSLSST LTLSKADYEK HKVYACEVTH QGLSSPVTKS FNRGEC                106

FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD GVEVHNAKTK PREEQYNSTY 300

RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSRDELTK 360

NOVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG 420

NVFSCSVMHE ALHNHYTQKS LSLSPG 446

3-5 Sequences

3-5-1 Sequence Number [ID] 5

3-5-2 Molecule Type AA
3-5-3 Length 9

3-5-4 Features Location/ source 1..9

Qualifiers mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-5-5 Residues FTFSSYSMN 9

3-6 Sequences

3-6-1 Sequence Number [ID] 6

3-6-2 Molecule Type AA
3-6-3 Length 17

3-6-4 Features Location/ source 1..17

Qualifiers mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-6-5 Residues YISSSSSTIY YADSVKG 17

3-7 Sequences

3-7-1 Sequence Number [ID] 7

3-7-2 Molecule Type AA
3-7-3 Length 8

3-7-4 Features Location/ source 1..8

Qualifiers mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-7-5 Residues GGHGYFDL 8

3-8 Sequences

3-8-1 Sequence Number [ID] 8

3-8-2 Molecule Type DNA
3-8-3 Length 351

3-8-4 Features Location/ source 1..351

Qualifiers mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-8-5 Residues gaggtgcage tggtggagtc tgggggaggc ttggtacagc ctggggggtc cctgagactc 60

tcctgtgcag cctctggatt caccttcagt agctatagca tgaactgggt ccgccaggct 120

ccagggaagg ggctggagtg ggtttcatac attagtagta gtagtagtac catatactac 180

gcagactctg tgaagggccg attcaccatc tccagagaca atgccaagaa ctcactgtat 240

ctgcaaatga acagcctgag agctgaggac acggcggtgt actactgcgc cagaggtgga 300

cacggatatt tcgacctatg ggggagaggt accttggtca ccgtctcctc a 351

3-9 Sequences

3-9-1 Sequence Number [ID] 9

3-9-2 Molecule Type AA
3-9-3 Length 108

3-9-4 Features Location/ source 1..108

Qualifiers mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-9-5 Residues EIVLTQSPGT LSLSPGERAT LSCRASQSVS SSYLAWYQQK PGQAPRLLIY GASSRATGIP 60

DRFSGSGSGT DFTLTISRLE PEDFAVYYCQ QYHHSPLTFG GGTKVEIK 108

3-10 Sequences

3-10-1 Sequence Number [ID] 10

3-10-2 Molecule Type AA
3-10-3 Length 106

3-10-4 Features Location/ source 1..106

Qualifiers mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-10-5 Residues TVAAPSVFIF PPSDEQLKSG TASVVCLLNN FYPREAKVQW KVDNALOSGN SQESVTEQDS 60

KDSTYSLSST LTLSKADYEK HKVYACEVTH QGLSSPVTKS FNRGEC 106



3-11 Sequences

3-11-1 Sequence Number [ID] 11

3-11-2 Molecule Type AA

3-11-3 Length 215

3-11-4 Features Location/

Qualifiers

source 1..215

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-11-5 Residues EIVLTQSPGT LSLSPGERAT LSCRASQSVS SSYLAWYQQK PGQAPRLLIY GASSRATGIP 60

DRFSGSGSGT DFTLTISRLE PEDFAVYYCQ QYHHSPLTFG GGTKVEIKRT VAAPSVFIFP 120

PSDEQLKSGT ASVVCLLNNF YPREAKVQWK VDNALQSGNS QESVTEQDSK DSTYSLSSTL 180

TLSKADYEKH KVYACEVTHQ GLSSPVTKSF NRGEC                            215

3-12 Sequences

3-12-1 Sequence Number [ID] 12

3-12-2 Molecule Type AA

3-12-3 Length 12

3-12-4 Features Location/

Qualifiers

source 1..12

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-12-5 Residues RASQSVSSSY LA                                                     12

3-13 Sequences

3-13-1 Sequence Number [ID] 13

3-13-2 Molecule Type AA

3-13-3 Length 7

3-13-4 Features Location/

Qualifiers

source 1..7

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-13-5 Residues GASSRAT                                                           7

3-14 Sequences

3-14-1 Sequence Number [ID] 14

3-14-2 Molecule Type AA

3-14-3 Length 9

3-14-4 Features Location/

Qualifiers

source 1..9

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-14-5 Residues QQYHHSPLT                                                         9

3-15 Sequences

3-15-1 Sequence Number [ID] 15

3-15-2 Molecule Type DNA

3-15-3 Length 324

3-15-4 Features Location/

Qualifiers

source 1..324

mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-15-5 Residues gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc 60

ctctcctgca gggccagtca gagtgttagc agcagctact tagcctggta ccagcagaaa 120

cctggccagg ctcccaggct cctcatctat ggtgcatcca gcagggccac tggcatccca 180

gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagactggag 240

cctgaagatt ttgcagtgta ttactgtcag cagtaccacc acagtcctct cacttttggc 300

ggagggacca aggttgagat caaa                                        324

3-16 Sequences

3-16-1 Sequence Number [ID] 16

3-16-2 Molecule Type AA

3-16-3 Length 630

3-16-4 Features Location/

Qualifiers

source 1..630

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-16-5 Residues TQVCTGTDMK LRLPASPETH LDMLRHLYQG CQVVQGNLEL TYLPTNASLS FLQDIQEVQG 60

YVLIAHNQVR QVPLQRLRIV RGTQLFEDNY ALAVLDNGDP LNNTTPVTGA SPGGLRELQL 120

RSLTEILKGG VLIQRNPQLC YQDTILWKDI FHKNNQLALT LIDTNRSRAC HPCSPMCKGS 180

RCWGESSEDC QSLTRTVCAG GCARCKGPLP TDCCHEQCAA GCTGPKHSDC LACLHFNHSG 240

3-11 Sequences

3-11-1 Sequence Number [ID] 11

3-11-2 Molecule Type AA
3-11-3 Length 215

3-11-4 Features Location/ source 1..215

Qualifiers mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-11-5 Residues EIVLTQSPGT LSLSPGERAT LSCRASQSVS SSYLAWYOOK PGQAPRLLIY GASSRATGIP 60

DRFSGSGSGT DFTLTISRLE PEDFAVYYCQ QYHHSPLTFG GGTKVEIKRT VAAPSVFIFP 120

PSDEQLKSGT ASVVCLLNNF YPREAKVQWK VDNALQSGNS QESVTEQDSK DSTYSLSSTL 180

TLSKADYEKH KVYACEVTHQ GLSSPVTKSF NRGEC 215

3-12 Sequences

3-12-1 Sequence Number [ID] 12

3-12-2 Molecule Type AA
3-12-3 Length 12

3-12-4 Features Location/ source 1..12

Qualifiers mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-12-5 Residues RASQSVSSSY LA 12

3-13 Sequences

3-13-1 Sequence Number [ID] 13

3-13-2 Molecule Type AA
3-13-3 Length 7

3-13-4 Features Location/ source 1..7

Qualifiers mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-13-5 Residues GASSRAT 7

3-14 Sequences

3-14-1 Sequence Number [ID] 14

3-14-2 Molecule Type AA
3-14-3 Length 9

3-14-4 Features Location/ source 1..9

Qualifiers mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-14-5 Residues QQYHHSPLT 9

3-15 Sequences

3-15-1 Sequence Number [ID] 15

3-15-2 Molecule Type DNA
3-15-3 Length 324

3-15-4 Features Location/ source 1..324

Qualifiers mol_type=genomic DNA

organism=Homo sapiens

NonEnglishQualifier Value

3-15-5 Residues gaaattgtgt tgacgcagtc tccaggcace ctgtctttgt ctccagggga aagagccacc 60

ctctcctgca gggccagtca gagtgttagc agcagctact tagcctggta ccagcagaaa 120

cctggccagg ctcccaggct cctcatctat ggtgcatcca gcagggccac tggcatccca 180

gacaggttca gtggcagtgg gtctgggaca gacttcacto tcaccatcag cagactggag 240

cctgaagatt ttgcagtgta ttactgtcag cagtaccace acagtcctct cacttttggc 300

ggagggacca aggttgagat caaa 324

3-16 Sequences

3-16-1 Sequence Number [ID] 16

3-16-2 Molecule Type AA
3-16-3 Length 630

3-16-4 Features Location/ source 1..630

Qualifiers mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-16-5 Residues TOVCTGTDMK LRLPASPETH LDMLRHLYQG COVVOGNLEL TYLPTNASLS FLQDIQEVQG 60

YVLIAHNQVR QVPLQRLRIV RGTQLFEDNY ALAVLDNGDP LNNTTPVTGA SPGGLRELQL 120

RSLTEILKGG VLIQRNPQLC YQDTILWKDI FHKNNQLALT LIDTNRSRAC HPCSPMCKGS 180

RCWGESSEDC QSLTRTVCAG GCARCKGPLP TDCCHEQCAA GCTGPKHSDC LACLHFNHSG 240



ICELHCPALV TYNTDTFESM PNPEGRYTFG ASCVTACPYN YLSTDVGSCT LVCPLHNQEV 300

TAEDGTQRCE KCSKPCARVC YGLGMEHLRE VRAVTSANIQ EFAGCKKIFG SLAFLPESFD 360

GDPASNTAPL QPEQLQVFET LEEITGYLYI SAWPDSLPDL SVFQNLQVIR GRILHNGAYS 420

LTLQGLGISW LGLRSLRELG SGLALIHHNT HLCFVHTVPW DQLFRNPHQA LLHTANRPED 480

ECVGEGLACH QLCARGHCWG PGPTQCVNCS QFLRGQECVE ECRVLQGLPR EYVNARHCLP 540

CHPECQPQNG SVTCFGPEAD QCVACAHYKD PPFCVARCPS GVKPDLSYMP IWKFPDEEGA 600

CQPCPINCTH SCVDLDDKGC PAEQRASPLT                                  630

ICELHCPALV TYNTDTFESM PNPEGRYTFG ASCVTACPYN YLSTDVGSCT LVCPLHNQEV 300

TAEDGTORCE KCSKPCARVC YGLGMEHLRE VRAVTSANIQ EFAGCKKIFG SLAFLPESFD 360

GDPASNTAPL QPEQLOVFET LEEITGYLYI SAWPDSLPDL SVFQNLQVIR GRILHNGAYS 420

LTLQGLGISW LGLRSLRELG SGLALIHHNT HLCFVHTVPW DQLFRNPHQA LLHTANRPED 480

ECVGEGLACH QLCARGHCWG PGPTQCVNCS QFLRGQECVE ECRVLQGLPR EYVNARHCLP 540

CHPECQPQNG SVTCFGPEAD QCVACAHYKD PPFCVARCPS GVKPDLSYMP IWKFPDEEGA 600

CQPCPINCTH SCVDLDDKGC PAEQRASPLT 630
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