A novel afucesylated monocional antibody directed at B7-H3 with potent antitumor
activity,” Cancer Sci. 2016, doi: 10.1111/cas.12915; Modak, S. et ol (March 1999)
“Disialoganglioside GD2 And Antigen 8H9: Potential Targets For Antibody-Based
Immunotherapy Against Desmoplastic Small Round Cell Tumor (DSRCT) And
Rhabdomyosarcoma (RMS),” Proceedings Of The American Association For Cancer
Research Annual Meeting, Vol. 40:474 (9°™ Annual Meeting Of The American
Association For Cancer Research; Philadelphia, Pennsylvania, US; April 10-14, 1999;
Modak, S. ef al. (March 2000} “Radioimmunotargeting To Human Rhabdomyosarcoma
Using Monoclonal Antibody 8H9,” Proc. Am. Assoc. Cancer Res.41:724; Modak, S. et al.
(2001} “Monoclonal Antibody SHY Targets A Novel Cell Surface Antigen Expréssed By A
Wide Spectrum Of Human Solid Tumors,” Cancer Res. 61(10):4048-4054; Steinberger, P.
et al. (2004) “Molecular Characterization of Human 41g-B7-H3, a Member of the B7
Family with Four Ig-Like Domains,” I. Immunol. 172(4):2352-2359; Xu, H. et al. (2009)
“MicroRNA miR-29 Modulates Expression of Immunoinhibitory Molecule B7-H3:
Potential Implications for Immune Based Therapy of Human Solid Tumors,” Cancer Res.
69(15):5275-6281; see also, United States Patents No. 7,279,567, 7,358,354, 7,368,554,
7,527,969,7,718,774, 8,216,570, 8,779,098, 8,802,091, 9,150,656, US Patent Publication
Nos. 2002/0168762; 2005/0202536, 2008/0081346, 2008/0116219, 2009/0018315,
2009/0022747, 2009/0087416, 2013/0078234, 2015/0274838, PCT Publications Nos. WO
2008/066691; WO 2006/016276; WO 2008/116219; WO 04/001381, WO 2001/094413,
WO 2002/10187, WO 2002/32375, WO 2004/093894, WO 2006/016276,WO
2008/116219,W0 2011/109400; and EP 1292619B.

[0011] Notwithstanding all such prior success, a need remains for additional
therapeutic agents which target and kill tumor cells expressing B7-H3. The present

invention is directed to this and other goals.

SUMMARY

[0012] The present disclosure is directed to novel B7-H3-binding molecules capable
of binding to human and non-human B7-H3, and in particular to such molecules that are
cross-reactive with B7-H3 of a non-human primate (e.g., a cynomolgus monkey). The
disclosure additionally pertains to B7-H3-binding molecules that comprise Variable Light
Chain and/or Variable Heavy Chain (VH) Domains that have been humanized and/or

deimmunized so as to exhibit a reduced immunogenicity upon administration to recipient



subjects. The disclosure particularly pertains to bispecific, trispecific or multispecific B7-
H3-binding molecules, including bispecific diabodies, BiTEs, bispecific antibodies,
trivalent binding molecules, efc. that comprise: (i) such B7-H3-binding Variable Domains
and (ii) a domain capable of binding to an epitope of a molecule present on the surface of
an effector cell. The disclosure is also directed to pharmaceutical compositions that
contain any of such B7-H3-binding molecules, and to methods involving the use of any of
such B7-H3-binding molecules in the treatment of cancer and other diseases and
conditions. The disclosure also particularly pertains to a molecule that comprises the
human B7-H3 binding domain of a humanized anti-human B7-H3 antibody conjugated to
at least one drug moiety (a “B7-H3-ADC”). The disclosure is also directed to
pharmaceutical compositions that contain such B7-H3-ADCs, and to methods involving
the use of any of such B7-H3-ADCs in the treatment of cancer and other diseases and

conditions.

[0013] In detail, disclosed is a B7-H3-binding molecule that comprises a Variable
Light Chain (VL) Domain and a Variable Heavy Chain (VH) Domain, wherein said
Variable Heavy Chain Domain comprises a CDRyl Domain, a CDRy2 Domain and a
CDRy;3 Domain, and said Variable Light Chain Domain comprises a CDRy,1 Domain, a
CDR;2 Domain, and a CDR(3 Domain, wherein at least three of said domains, at least
four of said domains, at least five of said domains or all of said domains are selected from
the group consisting of:

(1) a CDRyl Domain comprising the amino acid sequence of SEQ ID NO:27;

(2) a CDRyx2 Domain comprising the amino acid sequence of SEQ ID NO:28;

(3)  aCDRy3 Domain comprising the amino acid sequence of SEQ 1D NO:29;

(4)  aCDR_1 Domain comprising the amino acid sequence of SEQ ID NO:23;

(5)  aCDR(2 Domain comprising the amino acid sequence of SEQ ID NO:24; and

(6) a CDR, 3 Domain comprising the amino acid sequence of SEQ ID NO:25.

[0014] The disclosure additionally concerns the embodiment of such B7-H3-binding
molecule that comprises said Variable Light Chain (VL) Domain that comprises a CDR1
Domain, a CDR;2 Domain, and a CDR; 3 Domain, and said Variable Heavy Chain (VH)
Domain that comprises a CDRyl Domain, a CDRyZ Domain and a CDRyx3 Domain,
wherein:

(1) said CDRyx1 Domain comprises the amino acid sequence of SEQ ID NO:27;

(2) said CDRy2 Domain comprises the amino acid sequence of SEQ ID NO:28;



(3) said CDRy;3 Domain comprises the amino acid sequence of SEQ ID NO:29.

[0015] The disclosure additionally concerns the embodiment of such B7-H3-binding
molecule that comprises said Variable Light Chain (VL) Domain that comprises a CDRy 1
Domain, a CDR2 Domain, and a CDR; 3 Domain, and said Variable Heavy Chain (VH)
Domain that comprises a CDRyl Domain, a CDRy2 Domain and a CDRy3 Domain,
wherein:

(1) said CDR; 1 Domain comprises the amino acid sequence of SEQ 1D NO:23;

(2) said CDRy2 Domain comprises the amino acid sequence of SEQ ID NO:24; and
(3) said CDR13 Domain comprises the amino acid sequence of SEQ ID NQ:25.

[0016] The disclosure additionally concerns the embodiment of such B7-H3-binding
molecules wherein said Variable Heavy Chain (VH) Domain comprises the amino acid
sequence of SEQ ID NO:26 or SEQ ID NO:31.

[0017] The disclosure additionally concerns the embodiment of such B7-H3-binding
molecules wherein said Variable Light Chain (VL) Domain comprises the amino acid
sequence of SEQ ID NO:22 or SEQ 1D NO:30.

[0018] The disclosure additionally concerns B7-H3-binding molecules that comprise
a VL Domain and a VH Domain, wherein said VL Domain comprises the amino acid
sequence of SEQ ID NO:20.

[0019] The disclosure additionally concerns B7-H3-binding molecules that comprise
a VL Domain and a VH Domain, wherein said VH Domain comprises the amino acid
sequence of SEQ ID NO:21.

[0020] The disclosure additionally concerns B7-H3-binding molecules that comprise
a VL Domain and a VH Domain, wherein said VL. Domain comprises the amine acid of
SEQ ID NO:20 and said VH Domain comprises the amino acid sequence of SEQ ID
NO:21.

[0020a] In one aspect, there is provided a B7-H3 binding molecule, wherein said B7-H3
binding molecule is an antibody, a diabody, or an epitope-binding fragment thereof, which
is capable of binding to B7-H3, wherein said B7-H3 binding molecule comprises:

(i) a humanized Variable Light Chain (VL) domain comprising the amino acid sequence of
SEQ ID NO:20; and

(i1) a humanized Variable Heavy Chain (VH) domain comprising the amino acid sequence

of SEQ ID NO:21.

[0021] The disclosure further concerns the embodiment of such B7-H3-binding
molecules, wherein the molecule is an antibody or an epitope-binding fragment thereof.
The disclosure also concemns the embodiments of such a B7-H3-binding molecule, wherein

the molecule is a bispecific antibody or a diabody, especially a diabody, or diabody complex,



that comprises two, three, four or five polypeptide chains each having an N-terminus and a
C-terminus in which such polypeptide chains are associated together via one or more
covalent, and especially one or more covalent disulfide, bonds. The disclosure
additionally concems the embodiment of such B7-H3-binding molecules wherein the
molecule is a trivalent binding molecule, and especially wherein the trivalent binding
molecule is a covalently bonded complex that comprises three, four, five, or more
polypeptide chains. The disclosure further concerns the embodiment of such a B7-H3-
binding molecule, wherein the molecule comprises an F¢ Domain. The disclosure
additionally concerns the embodiment of such B7-H3-binding molecules wherein the
molecule is a diabody and comprises an Albumin-Binding Domain, and especially a

deimmunized Albumin-Binding Domain.

[0022] The disclosure further concerns the embodiments of all such B7-H3-binding
molecules that additionally comprise an Fe¢ Domain, and especially wherein the Fec
Domain is a variant Fc Domain that comprises one or more amino acid modifications that
reduces the affinity of the variant Fc Domain for an FcyR and/or enhances the serum half-
life of the B7-H3-binding molecule, and more particularly, wherein the modifications
comprise at least one substitution selected from the group consisting of:

(a) 1L234A;

(by  L235A;

(c) L234A and L235A;

(d)  M252Y; M252Y and S254T;

(e M252Y and T256E;

(H M252Y, 82547 and T256E; and

(g)  K288D and H435K;

wherein the numbering is that of the EU index as in Kabat.

[0023] The disclosure further concerns the embodiment of such B7-H3-binding
molecules, wherein the molecule is bispecific, and particularly concerns the embodiment
wherein the molecule comprises two epitope-binding sites capable of immunospecific
binding to an epitope of B7-H3 and two epitope-binding sites capable of immunospecific
binding to an epitope of a molecule present on the surface of an effector cell, or the
embodiment wherein the molecule comprises one epitope-binding site capable of

immunospecific binding to an epitope of B7-H3 and one epitope-binding site capable of



immunospecific binding to an epitope of a molecule present on the surface of an effector

cell.

[0024] The disclosure additionally concerns the embodiment of such B7-H3 binding
molecules wherein the molecule is a trivalent binding molecule, and particularly concerns
the embodiments wherein the molecule comprises, one epitope-binding site capable of
immunospecific binding to an epitope of B7-H3, one epitope-binding site capable of
immunospecific binding to an epitope of a first molecule present on the surface of an
effector cell; and one epitope-binding site capable of immunospecific binding to an
epitope of a second molecule present on the surface of an effector cell, wherein such first
and second molecules are not B7-H3.

[0025] The disclosure further concerns the embodiment of such a B7-H3-binding
molecule, wherein the molecule is capable of simultaneously binding to B7-H3 and to a
second epitope, and particularly concerns the embodiment wherein the second epitope is
an epitope of a second molecule present on the surface of an effector cell (especially
wherein the second epitope is an epitope of CD2, CD3, CD8, CD16, TCR, or NKG2D,
and most particularly wherein the second epitope is an epitope of CD3). The disclosure
additionally concerns the embodiment of such B7-H3-binding molecules, wherein the
effector cells is a cytotoxic T-cell or a Natural Killer (NK) cell. The disclosure
additionally concerns the embodiment of such B7-H3-binding molecules, wherein the
molecule is also capable of binding a third epitope, and particularly concerns the
embodiment wherein the third epitope is an epitope of CD8.. The disclosure further
concerns the embodiments of such molecules wherein molecule mediates coordinated
binding of a cell expressing B7-H3 and a cytotoxic T cell.

[0026] The disclosure further provides pharmaceutical compositions comprising an
effective amount of any of the above-described B7-H3-binding molecules and a
pharmaceutically acceptable carrier, excipient or diluent.

[00264a] In another aspect, there is provided a pharmaceutical composition that comprises
an effective amount of the B7-H3-ADC as described herein, or the B7-H3 binding
molecule as described herein, and a pharmaceutically acceptable carrier, excipient or
diluent.

[0026Db] In another aspect, there is provided the B7-H3-ADC as described herein, the B7-
H3 binding molecule as described herein, or the pharmaceutical composition as described
herein for use in the treatment of a disease or condition associated with or characterized by
the expression of B7-H3.

[0027] The disclosure is additionally directed to the use of any of the above-
described B7-H3-binding molecules in the treatment of a discase or condition associated
with or characterized by the expression of B7-H3, or in a method of treating a disease or

condition characterized by the expression of B7-H3, particularly wherein the disease or

condition associated with or characterized by the expression of B7-H3 is cancer, and more
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particularly, wherein the cancer is selected from the group consisting of: an adrenal gland
tumor, an ATDS-associated cancer, an alveolar soft part sarcoma, an astrocytic tumor, an
adrenal cancer, a bladder cancer, a bone cancer, a brain and spinal cord cancer, a
metastatic brain tumor, a B-cell cancer, a breast cancer, a carotid body tumors, a cervical
cancer, a chondrosarcoma, a chordoma, a chromophobe renal cell carcinoma, a clear cell
carcinoma, a colon cancer, a colorectal cancer, a cutaneous benign fibrous histiocytoma, a
desmoplastic small round cell tumor, an ependymoma, a Ewing’s tumor, an extraskeletal
myxoid chondrosarcoma, a fibrogenesis imperfecta ossium, a fibrous dysplasia of the
bone, a gallbladder or bile duct cancer, a gastric cancer, a gestational trophoblastic disease,
a germ cell tumor, a head and neck cancer, a hepatocellular carcinoma, an islet cell tumor,
a Kaposi’s Sarcoma, a kidney cancer, a leukemia, a liposarcoma/malignant lipomatous
tumor, a liver cancer, a lymphoma, a lung cancer, a medulloblastoma, a melanoma, a
meningioma, a multiple endocrine neoplasia, a multiple myeloma, a myelodysplastic
syndrome, a neuroblastoma, a neuroendocrine tumors, an ovarian cancer, a pancreatic
cancer, a papillary thyroid carcinoma, a parathyroid tumor, a pediatric cancer, a peripheral
nerve sheath tumor, a phaeochromocytoma, a pituitary tumor, a prostate cancer, a
posterious uveal melanoma, a renal metastatic cancer, a rhabdoid tumor, a
rhabdomysarcoma, a sarcoma, a skin cancer, a soft-tissue sarcoma, a squamous cell
cancer, a stomach cancer, a synovial sarcoma, a testicular cancer, a thymic carcinoma, a

thymoma, a thyroid metastatic cancer, and a uterine cancer.

[0028] Disclosed is a molecule that comprises the human B7-H3 binding domain of
a humanized anti-human B7-H3 antibody conjugated to at least one drug moiety (a “B7-
H3-ADC”). The disclosure is also directed to pharmaceutical compositions that contain
such B7-H3-ADCs, and to methods involving the use of any of such B7-H3-ADCs in the

treatment of cancer and other diseases and conditions.

[0029] In detail, the disclosure provides an anti-B7-H3 antibody drug conjugate
(B7-H3-ADC) comprising the formula:
Ab-(LM)m-(D)n,

wherein:
Ab  is an antibody that binds to B7-H3 that comprises a humanized Variable
Heavy Chain (VH) Domain and a humanized Variable Light Chain (VL)

Domain, or is a B7-H3-binding fragment thereof, and;
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D is @ cytotoxic drug moiety;

LM  is a Linker Melecule that covalently links Ab and D;

m is an integer between 0 and n and denotes the number of Linker Molecules
of the B7-H3-ADC;

and

n is an integer between ! and 10 and denotes the number of cytotoxic drug
moieties covalently linked to the ADC,

[0029a] In another aspect, there is provided an anti-B7-H3 antibody drug conjugate (B7-

H3-ADC) that comprises the formula: Ab-(ILM)y-(D),, wherein:
Ab  is a humanized B7-H3 antibody or B7-H3 binding fragment thereof that binds to
B7-H3 and compriscs:
(i) the CDR.1 sequence RASESIYSYLA, the CDR 2 sequence NTKTLPE and the
CDRy.3 sequence QHHYGTPPWT in its Variable Light Chain (VL) domain, and
(i1) the CDRy! sequence SYGMS, the CDRy2 sequence TINSGGSNTYY PDSLKG
and the CDRy3 sequence HDGGAMDY in its Variable Heavy Chain (VH) domain;
D is a cytotoxic drug moiety;
LM comprises at least one bond or a Linker Molecule that covalently links Ab and D;

m is an integer between 0 and n and denotes the number of Linker Molecules of the
B7-H3-ADC; and
n is an integer between 1 and 10 and denotes the number of cytotoxic drug moieties

covalently linked to the B7-H3-ADC molecule.

[0030] The disclosure further provides such B7-H3-ADCs, wherein the Linker
Molecule LM is absent (i.e., m = 0), and B7-H3-ADCs that possess more than one Linker
Molecule LM (i.e., m is an integer from 2 through n), each of which Linker Molecule LM
covalently links a cytotoxic drug moiety D to the Ab of such B7-H3-ADCs. The
invention further provides such B7-H3-ADCs whose Ab are covalently linked to more
than one Linker Molecule LM, wherein all such Linker Molecules are identical. The
cytotoxic drug moieties D that are covalently linked to the Ab of such B7-H3-ADCs may
all be identical or may include 2, 3, 4, or more non-identical cytotoxic drug moieties D.
The invention further provides such B7-H3-ADCs whose Ab are covalently linked to
more than one Linker Molecule LM, wherein all such Linker Molecules are not identical.
The cytotoxic drug moicties D that are covalently linked to the Ab of such B7-H3-ADCs
may all be identical or may include 2, 3, 4, or more non-identical cytotoxic drug moieties
D.
[0031] The disclosure further provides such B7-H3-ADCs, wherein:
(Ay (@ the humanized VL Domain comprises the amino acid
sequence of SEQ ID NO:99, and
(i)  the humanized VH Domain comprises the amino acid
sequence of SEQ 1D NO:104;

or
B @ the humanized VL. Domain comprises the amino acid
sequence of SEQ ID NO:20, and
(i)  the humanized VH Domain comprises the amino acid
sequence of SEQ ID NO:21;
or
© W the humanized VL Domain comprises the amino acid

sequence of SEQ ID NO:30, and
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(ii)  the humanized VH Domain comprises the amino acid
sequence of SEQ ID NO:31.
[0032] The disclosure further provides such B7-H3-ADCs, wherein the humanized
VL Domain comprises the amino acid sequence of SEQ ID NO:99 and the humanized
VH Domain comprises the amino acid sequence of SEQ ID NO:104.

[0033] The disclosure further provides such B7-H3-ADCs, wherein the humanized
VL Domain comprises the amino acid sequence of SEQ ID NO:20 and the humanized

VIH Domain comprises the amino acid sequence of SEQ ID NO:21.

[0034] The disclosure further provides such B7-H3-ADCs, wherein the humanized
the humanized VL Domain comprises.the amino acid sequence of SEQ ID NO:30 and the

humanized VH Domain comprises the amino acid sequence of SEQ ID NO:31.

[0035] The disclosure further provides such B7-H3-ADCs, wherein the Ab is an

antibody or an antigen binding fragment of an antibody.

[0036] The disclosure further provides such B7-H3-ADCs, wherein the B7-H3-
ADC comprises an Fc Domain of a human IgG (especially a human IgG1, IgG2, 1gG3, or
IgG4).

[0037] The disclosure further provides such B7-H3-ADCs, wherein the B7-H3-
ADC comprises a variant Fe Domain that comprises:
(a) one or more amino acid modifications that reduces the affinity of
the variant Fc Domain for an FeyR: and/or
(b) one or more amino acid modifications that enhances the serum half-

life of the variant F¢c Domain.

[0038] The disclosure further provides such B7-H3-ADCs that comprise a variant
Fc Domain, wherein the modifications that reduces the affinity of the variant Fc Domain
for an FeyR comprise the substitution of 1.234A; L235A; or L234A and L.235A, wherein
the numbering is that of the EU index as in Kabat.

[0039] The disclosure further provides such B7-H3-ADCs that comprise a variant
Fc Domain, wherein the modifications that that enhances the serum half-life of the variant

Fc Domain comprise the substitution of M252Y; M252Y and S254T; M252Y and T256F;

12 -



M252Y, 82541 and T256E; or K288D and H435K, wherein the numbering is that of the
EU index as in Kabat.

[0040] The disclosure further provides such B7-H3-ADCs wherein at least one of
the LM is a Linker Molecule, and particularly wherein the LM Linker Molecule is a
peptidic linker and/or a cleavable linker.

[0041] The disclosure further provides such B7-H3-ADCs wherein the molecule

comprises the formula:
Ab ~ [V-(W)k-(X);-A] - D

wherein:

V is the cleavable LM Linker Molecule,

(W)i~(X)4-A is an elongated, self-eliminating spacer system, that self-
eliminates via a 1,(4+2n)-elimination,

W and X are each a 1,(4+2n) electronic cascade spacer, being the same or
different,

A is cither a spacer group of formula (Y)n,, wherein Y is a 1,(4+2n)
electronic cascade spacer, or a group of formula U, being a
cyclisation elimination spacer,

k. 1 and m are independently an integer of 0 (included) to 5 (included),

1 is an integer of 0 (included) to 10 (included),

with the provisos that:

when A is (Y)y: then k+1+m > 1, and
if k+l+m=l, then n>1;
when A is U: then k+1 > 1.

W, X, and Y are independently selected from compounds having the

formula:

O

oL

Q
—P~S Z—ia—F —(G)c—K
\/()()b()R3R4

R1 R.’Z

or the formula:
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R? R® RS RS
= O —
o< e
wherein:

a, b and ¢ are independently sclected to be an infeger of 0 or I;
provided thata+b + ¢ =2 or 3;

R’ and/or R? independently represent H, CI-6 alkyl, the alkyl being
optionally substituted with one or more of the following groups:
hydroxy (OH), ether (OR,), amino (NH;), mono-substituted amino
(NRH), disubstituted amino (NRXIRXZ), nitro (NO;), halogen, CF;,
CN, CONH,, SO;Me, CONHMe, cyclic Cy.5 alkylamino, imidazolyl,
Cis alkylpiperazinyl, morpholino, thiol (SH), thioether (SRy),
tetrazole, carboxy (COOH), -carboxylate (COORy), sulphoxy
(8(=0),0H), sulphonate (S(=0)%0Rx), sulphonyl (S(=0);R,),
sulphixy (S(=0)OH), sulphinate (S(=0)ORx), sulphinyl (S(=0)Rx),
phosphonooxy (OP(=0)(OH),), and phosphate (OP(=0)(OR,),),
where R,, R,' and R,? are selected from a Cp4 alkyl group, a Cs.a0
heterocyclyl group or a Cs.pp aryl group; and

R3, R4, RS, R6, R’ and R® independently represent H, C;4 alkyl, Cs.op

heterocyclyl, Csyp aryl, Ci alkoxy, hydroxy (OII), amino (NH,), mono-

substituted amino (NR,II), disubstituted amino (NR,'R,%), nitro (NOy),
halogen, CF;, CN, CONH,, SO;Me, CONHMe, cyclic Cy.; alkylamino,
imidazolyl, C. alkylpiperazinyl, morpholino, thiol (SH), thioether (SRy),
tetrazole, carboxy (COOH), carboxylate (COORy), sulphoxy (S(=0);OH),
sulphonate (S(=0);0Ryx), sulphonyl (S(=0);R,), sulphixy (S(=0)OH),
sulphinate  (S(=0)ORy), sulphinyl (S(=O)Ry),  phosphonooxy

(OP(=0)(0H),), and phosphate (OP(=0)OR,),), where R,, Ry and R, are

selected from a Cy.¢ alkyl group, a Cs.0 heterocyelyl group or a Cs.y aryl

group, and two or more of the substituents R', R?, R?>, R*, R°, R, R’, or R®
are optionally connected to one another to form one or more aliphatic or

aromatic cyclic structures.

[0042] The disclosure further provides such B7-H3-ADCs wherein the LM Linker

Molecule comprises:
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(24)  p-aminophenylpentadienyloxycarbonyl-p-aminocinnamyl;
(25)  p-aminophenylpentadienyloxycarbonyl-p-aminobenzyl;
or

(26)  p-amnophenylpentadienyloxycarbonyl-p-aminophenylpentadienyl.

[0043] The disclosure further provides such B7-H3-ADCs wherein the LM Linker
Molecule is conjugated to the side chain of an amino acid of a polypeptide chain of Ab
and binds the Ab to a molecule of the cytotoxic drug moiety D, and in particular, wherein
the cytotoxic drug moiety D comprises a cytotoxin, a radioisotope, an immunomodulator,
a cytokine, a lymphokine, a chemokine, a growth factor, a tumor necrosis factor, a
hormone, a hormone antagonist, an enzyme, an oligonucleotide, a DNA, an RNA, an
siRNA, an RNAi, a mictoRNA, a photoactive therapeutic agent, an anti-angiogenic agent,
a pro-apoptotic agent, a peptide, a lipid, a carbohydrate, a chelating agent, or a

combinations thereof,

[0044] The disclosure further provides such B7-H3-ADCs wherein the LM Linker
Molecule is conjugated to the side chain of an amino acid of a polypeptide chain of Ab
and binds the Ab to a molecule of the cytotoxic drug moiety D, and in particular, wherein
the cytotoxic drug moiety D comprises a cytotoxin selected from the group consisting of a
tubulysin (especially a tubulysin cytotoxin selected from the group consisting of tubulysin
A, tubulysin B, tubulysin C, and tubulysin D), an auristatin (especially an auristatin
cytotoxin seclected from the group consisting of MMAE (N-methylvaline-valine-
dolaisoleuine-dolaproine-norephedrine) and MMAF (N-methylvaline-valine-
dolaisoleuine-dolaproine-phenylalanine), a maytansinoid (especially a maytansinoid
cytotoxin selected from the group consisting of Mytansine, DM1 and DM4), a
calicheamicin (especially a calicheamicin cytotoxin selected from the group consisting of
calicheamicin +yl, calicheamicin B1Br, calicheamicin y1Br, -calicheamicin a2l,
calicheamicin «3l, calicheamicin B1I, calicheamicin ylI, and calicheamicin Al1l), a
pyrrolobenzodiazepine (especially a pyrrolobenzodiazepine cytotoxin selected from the
group consisting of vadastuximab talirine, SIG-136, SG2000, SG2285 and SG2274), and a
duocarmycin (especially a duocarmycin cytotoxin and is selected from the group
consisting of duocarmycin A, duocarmycin B1, doucarmycin B2, duocarmycin Cl,
duocarmycin C2, duocarmycin D, duocarmycin SA, CC-1065, adozelesin, bizelesin,

carzelesin (UJ-80244) and spiro-duocarmycin (DUBA)).
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[0045] The disclosure further provides pharmaceutical compositions comprising an
effective amount of any of the above-described B7-H3-ADCs and a pharmaceutically

acceptable carrier, excipient or diluent.

10046] The disclosure is additionally directed to the use of any of the above-
described B7-H3-ADCs in the treatment of a disease or condition associated with or
characterized by the expression of B7-H3, or in a method of treating a disease or condition
characterized by the expression of B7-H3, particularly wherein the disease or condition
associated with or characterized by the expression of B7-H3 is cancer, and more
particularly, wherein the cancer is selected from the group consisting of: an acute myeloid
leukemia, an adrenal gland tumor, an AIDS-associated cancer, an alveolar soft part
sarcoma, an astrocytic tumor, bladder cancer, bone cancer, a brain and spinal cord cancer,
a metastatic brain twmor, a breast cancer, a carotid body tumors, a cervical cancer, a
chondrosarcoma, a chordoma, a chromophobe renal cell carcinoma, a clear cell carcinoma,
a colon cancer, a colorectal cancer, a cutaneous benign fibrous histiocytoma, a
desmoplastic small round cell tumor, an ependymoma, a Ewing’s tumor, an extraskeletal
myxoid chondrosarcoma, a fibrogenesis imperfecta ossium, a fibrous dysplasia of the
bone, a gallbladder or bile duct cancer, gastric cancer, a gestational trophoblastic disease, a
germ cell tumor, a head and neck cancer, hepatocellular carcinoma, a glioblastoma, an
islet cell tumor, a Kaposi’s Sarcoma, a kidney cancer, a leukemia, a
liposarcoma/malignant lipomatous tumor, a liver cancer, a lymphoma, a lung cancer, a
medulloblastoma, a melanoma, a meningioma, a malignant mesothelioma, a multiple
endocrine neoplasia, a multiple myeloma, a myelodysplastic syndrome, a neuroblastoma, a
neuroendocrine tumors, a non-small cell lung cancer, an ovarian cancer, a pancreatic
cancer, a pharyngeal cancer, a papillary thyroid carcinoma, a parathyroid tumor, a
pediatric cancer, a peripheral nerve sheath tumor, a phaecochromocytoma, a pituitary
tumor, a prostate cancer, a posterious uveal melanoma, a renal cell carcinoma, a renal
metastatic cancer, a rhabdoid tumor, a rhabdomysarcoma, a sarcoma, a skin cancer, a soft-
tissue sarcoma, a squamous cell cancer, a stomach cancer, a synovial sarcoma, a testicular
cancer, a thymic carcinoma, a thymoma, a thyroid metastatic cancer, and a uterine cancer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] Figure 1 provides a schematic of a representative covalently bonded diabody
having two epitope-binding sites composed of two polypeptide chains, each having an E-

coil or K-coil Heterodimer-Promoting Domain (alternative Heterodimer-Promoting
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WHAT IS CLAIMED IS:

Claim 1.

Claim 2.

Claim 3.

An anti-B7-H3 antibody drug conjugate (B7-H3-ADC) that comprises the

formula:
Ab-(LM),~(D}y,
wherein:
Ab  is a humanized B7-H3 antibody or B7-H3 binding fragment thereof

LM

and

that binds to B7-H3 and comprises:

(1) the CDR1 sequence RASESIYSYLA, the CDR2 sequence
NTKTLPE and the CDR| 3 sequence QHHYGTPPWT in its
Variable Light Chain (VL) domain, and

(ii)) the CDRy! sequence SYGMS, the CDRy{2 sequence
TINSGGSNTYY PDSLKG and the CDRy3  sequence
HDGGAMDY in its Variable Heavy Chain (VH) domain;

1s a cytotoxic drug moiety;

comprises at least one bond or a Linker Molecule that covalently
links Ab and D;

is an integer between 0 and n and denotes the number of Linker

Molecules of the B7-H3-ADC;

is an integer between 1 and 10 and denotes the number of cytotoxic

drug moieties covalently linked to the B7-H3-ADC molecule.

The B7-H3-ADC of claim 1, wherein said Ab comprises:

(1) a humanized Variable Light Chain (VL) domain comprising
the amino acid sequence of SEQ 1D NO:20; and

(1)  ahumanized Variable Heavy Chain (VH) domain
comprising the amino acid sequence of SEQ ID NQO:21.

The B7-H3-ADC of claim 1 or claim 2, wherein said Ab further comprises

an Fc domain of a human IgG.
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Claim 4.

Claim 5.

Claim 6.

Claim 7,

Claim 8.

Claim 9.

Claim 10,

Claim 11.

Claim 12.

The B7-H3-ADC of claim 3, wherein said human IgG is a human IgG1,
IgG2, 1gG3, or [gG4.

The B7-H3-ADC of claim 3 or claim 4, wherein said F¢ Domain is a

variant Fe Domain that comprises:

(a) one or more amino acid modifications that reduces the affinity of
the variant Fc Domain for an FeyR; and/or

(b)  one or more amino acid modifications that enhances the serum half-

life of the variant Fc Domain.

The B7-H3-ADC of claim 5, wherein said modifications that reduce the
affinity of the variant Fc Domain for an FeyR comprise the substitution of
L234A; L235A; or L234A and L235A, wherein the numbering is that of
the EUJ index as in Kabat. '

The B7-H3-ADC of claim 5 or claim 6, wherein said modifications that
enhance the serum half-life of the varianit F¢ Domain comprise the
substitution of M252Y; M252Y and S254T; M252Y and T256E; M252Y,
S254T and T256E; or K288D and H435K, wherein the numbering is that of
the EU index as in Kabat.

The B7-H3-ADC of any one of claims 1-7, wherein at least one of said LM

moieties is a Linker Molecule.

The B7-H3-ADC of claim 8, wherein said LM Linker Molecule comprises

a-cleavable linker.

The B7-H3-ADC of claim 9, wherein said cleavable linker is a peptidic
linker.

The B7-H3-ADC of claim 10, wherein said peptidic linker is a valine-citrulline
dipeptide linker.

The B7-H3-ADC of any one of claims 9-11, wherein said LM Linker

Molecule further comprises a self-eliminating spacer between the cleavable

linker and D.
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Claim 13.

Claim 14.

Claim 15.

The B7-H3-ADC of claim 12, wherein said self-eliminating spacer

comprises a para-aminobenzyloxycarbonyl moiety.

The B7-H3-ADC of any one of claims 9-13, wherein said Linker Molecule
further comprises a maleimide linker moiety between the cleavable linker

and Ab.

The B7-H3-ADC of claim 8, wherein said conjugate comprises the

formula:

Ab - [V-(W)k-(X)1-A] — D, and LM comprises the formula:
[V-(W)i-(X)1-A],

wherein:

V is a cleavable linker,

(W)-(X)i-A is an elongated, self-eliminating spacer system, that self-
eliminates via a 1,(4+2n)-elimination,

W and X are each a 1,(4-+2n) electronic cascade spacer, being the same or
different,

A 1s either a spacer group of formula (Y)m, wherein Y is a 1,(4+2n)
electronic cascade spacer, or a group of formula U, being a
cyclisation elimination spacer,

k, 1 and m are independently an integer of 0 (included) to 5 (included),

n is an integer of 0 (included) to 10 (included),

with the provisos that:

when A is (Y),: then k+l+m > 1, and
if k+l1+m=l, then n>1;
when A is U: then k+1 > 1.
W, X, and Y are independently selected from compounds having the

formula:

O

0—L

Q
_P la“ F _GC
_j\ /\7_() (Fo—( )7<R3 R4

R1 R?

or the formula;
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Q
—Pva)a*(ﬂb—(e)cg( R4

R R?

wherein: Qis -R°C=CR®-, S, 0, NR®, -R°C=N-, or -N=CR®-
PisNR’, Oor$

a, b, and ¢ are independently an integer of 0 (included) to 5

(included);

I, F and G are independently selected from compounds having the.
formula:

R? RS RY

>=( or >=< or ——
RQ

wherein R', R%, R®, R*, RS, RS, R/, RS, and R’ independently
represent H, Cys alkyl, Csz0 heterocyclyl, Csa aryl, Ci alkoxy,
hydroxy (OII), amino (NH;), mono-substituted amino (NR,H), di-
substituted amino (NRlexz), nitro (NO,), halogen, CF;, CN,
CONHa, SO:Me, CONHMe, cyclic Cy_s alkylamino, imidazolyl, C;.
¢ alkylpiperazinyl, morpholino, thiol (SH), thioether (SR,),
tetrazole, carboxy (COOH), carboxylate (COOR,), sulphoxy
(S(=0),0H), sulphonate (S(=0)%0Ry), sulphonyl (S(=0)R),
sulphixy (S(=0)OH), sulphinate (S(=0)OR,), sulphinyl (S=O)R,),
phosphonooxy (OP(=0)(OH),), and phosphate (OP(=0)ORy)),
where Ry, R, and R are independently selected from a Cy.¢ alkyl
group, a Csg heterocyclyl group or a Cs.zp aryl group, two or more
of the substituents R', R?, R?, R*, R®>, R%, R7, R}, or R’ optionally
being connected to one another to form one or more aliphatic or
aromatic cyclic structures;

U is selected from compounds having the formula:

R RS R’ R2 RY s

R?N—(c:)a—(c:z)b—«::)c—r!l—{) or ~—-—]}l>=<—<o or

R* Rf R® R R2
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Claim 16.

R? R® RS R®
— 0 —
Ao e
wherein:

a, b and c are independently selected to be an integer of 0 or I;
provided thata + b + ¢ =2 or 3;

R! and/or R? independently represent H, C1-6 alkyl, the alkyl being
optionally substituted with one or more of the following groups:
hydroxy (OH), ether (ORy), amino (NH,), mono-substituted amino
(NRyH), disubstituted amino (NR,'R,%), nitro (NO,), halogen, CF;,
CN, CONHa, SO;Me, CONHMe, cyclic Ci.s alkylamino, imidazolyl,
Cis alkylpiperazinyl, morpholino, thiol (SH), thioether (SRy),
tetrazole, carboxy (COOH), carboxylate (COOR,), sulphoxy
(8(=0);0H), sulphonate (S(=0),0Rx), sulphonyl (S(=0)R,),
sulphixy (S(=0)OH), sulphinate (S(=0)ORx), sulphinyl (S(=0)Rx),
phosphonooxy (OP(=0)(OH);), and phosphate (OP(=0)OR,),),
where R,, RX1 and R, are selected from a Ci alkyl group, a Csa
heterocyclyl group or a Cs.p aryl group; and

R3, R4, R’ s R6, R’ and R? independently represent H, Cy alkyl, Csa9

heterocyclyl, Cs.g aryl, Ci alkox_y, hydroxy (OH), amino (NIL), mono-

substituted amino (NR.H), disubstituted amino (NR,'R,?), nitro (NO»),
halogen, CF3;, CN, CONH,, SO-Me, CONHMe, cyclic C,_; alkylamino,
imidazolyl, C,. alkylpiperazinyl, morpholino, thiol (SH), thioether (SR,),
tetrazole, carboxy (COOH), carboxylate (COORy), sulphoxy (S(=0),0H),
sulphonate (S(=0);0Ry), sulphonyl (S(=0):R,), sulphixy (S(=0)OH),
sulphinate (S(=0)OR,), sulphinyl (S(=O)Ry),  phosphonooxy

(OP(=0)(OH),), and phosphate (OP(=0)(OR,),), where Ry, R, and R, are

selected from a Cy alkyl group, a Csgg heterocyclyl group or a Cs.g aryl

group, and two or more of the substituents R', R*, R*>, R, R>, R®, R7, or R®
are optionally connected to one another to form one or more aliphatic or

aromatic cyclic structures.

The B7-H3-ADC of claim 15, wherein said LM linker molecule comprises:

(1) p-aminobenzyloxycarbonyl-p-aminobenzyloxycarbonyl;
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(2)

()
(4)
()
(6)
()
(®)

©)
(10)

(1D)

(12)

(13)

(14)

(15)

(16)

a7
(18)

(19)
(20)
2
(22)
(23)
(24)

p-aminobenzyloxycarbonyl-p-aminobenzyloxycarbonyl-p-
aminobenzyloxycarbonyl;
p-ammocinnamyloxycarbonyl;
p-aminocinnamyloxycarbonyl-p-aminobenzyloxycarbonyl;
p-amino-benzyloxycarbonyl-p-aminocinnamyloxycarbonyl;
p-aminocinnamyloxycarbonyl-p-aminocinnamyloxycarbonyl;
p-aminophenylpentadienyloxycarbonyl;
p-aminophenylpentadienyloxycarbonyl-p-
arninocinnamyloxycarbonyl;
p-aminophenylpentadienyloxycarbonyl-paminobenzyloxycarbonyl;
p-aminophenylpentadienyloxycarbonyl-p-
aminophenylpentadienyloxycarbonyl;
p-aminobenzyloxycarbonyl(methylamino)ethyl(methylamino)
carbonyl;
p-aminocinnamyloxycarbonyl(methylamino)ethyl(methylamino)
carbonyl;
p-aminobenzyloxycarbonyl-p-
aminobenzyloxycarbonyl{methylamino)
ethyl(methylamino)carbonyl;
p-aminocinnamyloxycarbonyl-p-aminobenzyloxycarbonyl
(methylamino)ethyl(methylamino)carbonyl;
p-aminobenzyloxycarbonyl-p-arninocinnamyloxycarbonyl
(methylamino)ethyl(methylamino)-carbonyl;
p-aminocinnamyloxycarbonyl-p-aminocinnamyloxycarbonyl
(methylamino)ethyl(methylamino)carbonyl;
p-aminobenzyloxycarbonyl-p-aminobenzyl,
p-aminobenzyloxycarbonyl-p-aminobenzyloxycarbonyl -p-
aminobenzyl;
p-aminocinnamyl;
p-aminocinnamyloxycarbonyl-p-aminobenzyl;
p-aminobenzyloxycarbonyl-p-aminocinnamyl;
p-amino-cinnamyloxycarbonyl-p-aminocinnamyl;
p-aminophenylpentadienyl;

p-aminophenylpentadienyloxycarbonyl-p-aminocinnamyl;
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Claim 17,

Claim 18.

Claim 19.

Claim 20.

Claim 21.

Claim 22,

(25)  p-aminophenylpentadienyloxycarbonyl-p-aminobenzyl;
or

(26)  p-aminophenylpentadienyloxycarbonyl-p-aminophenylpentadienyl.

The B7-H3-ADC of any one of claims 8-16, wherein said LM Linker
Molecule is conjugated to the side chain of an amino acid of a polypeptide

chain of Ab and binds the Ab to a molecule of the cytotoxic drug moiety
D.

The B7-H3-ADC of any one of claims 1-17, wherein said cytotoxic drug
moiety D comprises a cytotoxin, a radioisotope, an immunomodulator, a
cytokine, a lymphokine, a chemokine, a growth factor, a tumor necrosis
factor, a hormone, a hormone antagonist, an enzyme, an oligonucleotide, a
DNA, an RNA, an siRNA, an RNAi, a microRNA, a photoactive
therapeutic agent, an anti-angiogenic agent, a pro-apoptotic agent, a

peptide, a lipid, a carbohydrate, a chelating agent, or combinations thereof.

The B7-H3-ADC of claim 18, wherein said cytotoxic drug moiety D
comprises a cytotoxin and is selected from the group consisting of a
tubulysin, an auristatin, a maytansinoid, a calicheamicin, a

pyrrolobenzodiazepine, and a duocarmycin.

The B7-H3-ADC of claim 18, wherein said cytotoxic drug moiety D
comprises an auristatin cytotoxin and is selected from the group consisting
of MMAE (N-methylvaline-valine-dolaisoleuine-dolaproine-norephedrine)
and MMAF (N-methylvaline-valine-dolaisoleuine-dolaproine-

phenylalanine).

The B7-H3-ADC of claim 18, wherein said cytotoxic drug moiety D
comprises a maytansinoid cytotoxin and is selected from the group

consisting of Mytansine, DM1 and DM4.

The B7-H3-ADC of claim 18, wherein said cytotoxic drug moiety D
comprises a duocarmycin cytotoxin and is selected from the group
consisting of duocarmycin A, duocarmycin B1, duocarmycin B2,

duocarmycin C1, duocarmycin C2, duocarmycin D, duocarmycin SA, CC-
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Claim 23.

Claim 24.

Claim 25.

Claim 26.

Claim 27.

Claim 28.

Claim 29.

1065, adozelesin, bizelesin, carzelesin (U-80244), seco-duocarmycin and

spiro-duocarmycin (DUBA).

The B7-H3-ADC of claim 22, wherein the cytotoxic drug moicty D

comprises seco-duocarmycin.

The B7-H3-ADC of any of claims 1-23, wherein said LM Linker Molecule

is covalently linked to the Ab via reduced inter-chain disulfides.

A B7-H3 binding molecule, wherein said B7-H3 binding molecule is an
antibody, a diabody, or an epitope-binding fragment thereof, which is

capable of binding to B7-H3, wherein said B7-H3 binding molecule

comprises:

(1) a humanized Variable Light Chain (VL) domain comprising the
amino acid sequence of SEQ 1D NO:20; and
(i) a humanized Variable Heavy Chain (VH) domain comprising the

amino acid sequence of SEQ ID NO:21.

The B7-H3 binding molecule of claim 25, which further comprises an Fc

Domain of a human IgG.

The B7-H3 binding molecule of claim 26, wherein said human IgG is a

human IgG1, IgG2, 1gG3, or [gG4.

The B7-H3 binding molecule of claim 26 or claim 27, wherein said Fc

Domain is a variant Fc Domain that comprises:

(a) one or more amino acid modifications that reduces the affinity of
the variant Fc Domain for an FeyR; and/or

(b) one or more amino acid modifications that enhances the serum half-

life of the variant Fc Domain.

The B7-H3 binding molecule of claim 28, wherein said modifications that
reduce the affinity of the variant Fc Domain for an FeyR comprise the
substitution of L234A; L235A; or L234A and L235A, wherein the
numbering is that of the EU index as in Kabat.
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Claim 30.

Claim 31.

Claim 32.

Claim 33.

Claim 34.

The B7-H3 binding molecule of claim 28 or claim 29, wherein said
modifications that enhance the serum half-life of the variant Fc Domain
comprise the substitution of M252Y; M252Y and S254T; M252Y and
T256E; M252Y, S254T and T256E; or K288D and H435K, wherein the
numbering is that of the EU index as in Kabat.

A pharmaceutical composition that comprises an effective amount of the
B7-H3-ADC of any one of claims [-24, or the B7-H3 binding molecule of
any one of claims 25-30, and a pharmaceutically acceptable carrier,

excipient or diluent,

The B7-H3-ADC of any one of claims 1-24, the B7-H3 binding molecule
of any one of claims 25-30, or the pharmaceutical composition of claim 31
for use in the treatment of a disease or condition associated with or

characterized by the expression of B7-H3.

The B7-H3-ADC, the B7-H3 binding molecule, or the pharmaceutical
composition of claim 32, wherein said disease or condition associated with

or characterized by the expression of B7-H3 is cancer.

The B7-H3-ADC, the B7-H3 binding molecule, or the pharmaceutical
composition of claim 33, wherein said cancer is selected from the group
consisting of; an adrenal gland tumor, an AIDS-associated cancer; an
alveolar soft part sarcoma, an astrocytic tumor, an adrenal cancer, a bladder
cancer, a bone cancer, a brain and spinal cord cancer, a metastatic brain
tumor, a B-cell cancer, a breast cancer, a carotid body tumors, a cervical
cancer, a chondrosarcoma, a chordoma, a chromophobe renal cell
carcinoma, a clear cell carcinoma, a colon cancer, a colorectal cancer, a
cutaneous benign fibrous histiocytoma, a desmoplastic small round cell
tumor, an ependymoma, a Ewing’s tumor, an extraskeletal myxoid
chondrosarcoma, a fibrogenesis imperfecta ossium, a fibrous dysplasia of
the bone, a gallbladder or bile duct cancer, a gastric cancer, a gestational
trophoblastic disease, a germ cell tumor, a head and neck cancer, a
glioblastoma, a hematological malignancy, a hepatocellular carcinoma, an

islet cell tumor, a Kaposi’s Sarcoma, a kidney cancer, a leukemia (e.g., an
> P Y
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Claim 35.

acute myeloid leukemia), a liposarcoma/malignant lipomatous tumor, a
liver cancer, a lymphoma, a lung cancer (e.g., a non-small-cell lung cancer
(NSCLC)), a medulloblastoma, a melanoma, a meningioma, a
mesothelioma pharyngeal cancer, a multiple endocrine neoplasia, a
multiple myeloma, a myelodysplastic syndrome, a neuroblastoma, a
neuroendocrine tumors, an ovarian cancer, a pancreatic cancer, a papillary
thyroid carcinoma, a parathyroid tumor, a pediatric cancer, a peripheral
nerve sheath tumor, a phaecochromocytoma, a pituitary tumor, a prostate
cancer, a posterious uveal melanoma, a renal metastatic cancer, a rhabdoid
tumor, a rhabdomysarcoma, a sarcoma, a skin cancer, a small round blue
cell tumor of childhood (including neuroblastoma and rhabdomyosarcoma),
a soft-tissue sarcoma, a squamous cell cancer (e.g., a squamous cell cancer
of the head and neck (SCCHN), a stomach cancer, a synovial sarcoma, a
testicular cancer, a thymic carcinoma, a thymoma, a thyroid cancer (e.g., a

thyroid metastatic cancer), and a uterine cancer.

The B7-H3-ADC, the B7-H3 binding molecule, or the pharmaceuntical
composition of claim 33, wherein said cancer is selected from the group
consisting: of adrenal cancer, bladder cancer, breast cancer, colorectal
cancer, gastric cancer, glioblastoma, kidney cancer, non-small-cell lung
cancer (NSCLC), acuteé lymphocytic leukemia, acute myeloid leukemia,
chronic lymphocytic leukemia, chronic myeloid leukemia, hairy cell
leukemia, Burkett's lymphoma, diffuse large B cell lymphoma, follicular
lymphoma, mantle cell Iymphoma, marginal zone lymphoma,
mesothelioma pharyngeal cancer, non-Hodgkin’s lymphoma, small
lymphocytic lymphoma, multiple myeloma, melanoma, ovarian cancer,
pancreatic cancer, prostate cancer, skin cancer, renal cell carcinoma, small
round blue cell tumors of childhood (including neuroblastoma and
rhabdomyosarcoma), squamous cell cancer (e.g., squamous cell cancer of
the head and neck (SCCHN), testicular cancer, thyroid cancer {e.g., thyroid

metastatic cancer), and uterine cancer.
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