et al., Cancer Res. 1991. 51: 5826-5836; Malykh, Y.N. et al, Biochimie. 2001. 83: 623-634 and Inoue,
S. et al., 2010. Glycobiology. 20(6): 752-762) and remarkably low in normal human tissues, which
had been overlooked for several decades (Diaz, S.L. et al., PLoS One. 2009. 4: e4241;
Tangvoranuntakul, P. et al., Proc Natl Acad Sci U S A. 2003. 100: 12045-12050; Varki, A. et al.,
Glycoconj J. 2009. 26: 231-245). The increased metabolic accumulation of diet-derived Neu5Gc in
cancer tissue compared to healthy human tissues is likely explained by at least three factors: rapid
growth with underproduction of competing endogenous Neu5Ac, enhanced macropinocytosis induced
by growth factors (Dharmawardhane, S. et al., Mol Biol Cell. 2000 Oct;11(10):3341-52; Simonsen, A.
et al., Curr Opin Cell Biol. 2001 Aug;13(4):485-92; Johannes, L. et al., Traffic. 2002 Jul;3(7):443-51;
Amyere, M. et al., Int ] Med Microbiol. 2002 Feb;291(6-7):487-94), and the upregulation of gene
expression of the lysosomal sialic acid transporter gene sialin by hypoxia (Yin, J. et al., Cancer Res.
2006 Mar 15;66(6):2937-45). In addition, all humans tested to date include a polyclonal antibody
reservoir against non-human Neu5Gc, which makes it the first example of a xeno-autoantigen (Padler-
Karavani, V. et al., Glycobiology. 2008 Oct;18(10):818-30; Varki, N.M. et al., Annu Rev Pathol.
2011;6:365-93). The accumulation of dietary Neu5Gc in malignant tumors in the face of an anti-
Neu5Gc response was shown to facilitate tumor progression by inducing a low-grade chronic
inflammation (Hedlund, M. et al., Proc Natl Acad Sci U S A. 2008 Dec 2;105(48):18936-41). Thus,
Neu5Gc containing glycan epitopes on human tumors represent a valuable possibility for drug
targeting. A recent study suggests the existence of antibodies against Neu5SGce-containing STn
(GcSTn), but not NeuSAc-STn (AcSTn), in cancer patients and explores their potential as a specific
biomarker for cancer detection (Padler-Karavani, V. et al., Cancer Res. 2011 May 1;71(9):3352-63).
[0006]  There remains a need in the art for therapeutic antibodies capable of binding glycans,
including glycans associated with disease and diseased cells and tissues. Further, there remains a need
for better methods to develop such antibodies and methods of using these antibodies to target diseased
cells and tissues. The present disclosure meets these needs by providing related compounds and

methods.
SUMMARY

[0007] In some examples, the present disclosure provides a method of treating cancer in a
subject by administering an antibody, wherein the antibody is administered at a dose of from
about 1 mg/kg to about 10 mg/kg, wherein the antibody has a terminal half-life of from about

50 hours to about 200 hours, and wherein the antibody binds sialyl Tn antigen (STn).



The antibody may include a heavy chain variable domain (VH) with an amino acid sequence
selected from the group consisting of SEQ ID NOs: 7 and 9; and a light chain variable
domain (VL) with an amino acid sequence selected from the group consisting of SEQ ID
NOs: 8 and 10. The antibody may be an antibody-drug conjugate. The antibody may be
conjugated with monomethyl auristatin E (MMAE). The antibody may be administered
intravenously.

[0007a] In a first aspect, there is provided use of an antibody in the manufacture of a
medicament for treating cancer in a subject, wherein said antibody is to be administered at a
dose of from about 1 mg/kg to about 10 mg/kg, wherein said antibody has a terminal half-life
of from about 50 hours to about 200 hours, and wherein said antibody binds sialyl Tn antigen
(STn), wherein said antibody comprises: a heavy chain variable domain (VH) comprising an
amino acid sequence selected from the group consisting of SEQ ID NOs: 7,9, and 11; and a
light chain variable domain (VL) comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs: 8, 10, and 12.

[0008] In some examples, the present disclosure provides a method of treating colorectal
cancer by administering an anti-STn antibody to a subject with colorectal cancer, wherein the
anti-STn antibody includes a heavy chain variable domain (VH) with an amino acid sequence
selected from the group consisting of SEQ ID NOs: 7, 9, and 11; and a light chain variable
domain (VL) with an amino acid sequence selected from the group consisting of SEQ ID
NOs: 8, 10, and 12. The colorectal cancer may be resistant to treatment with at least one of
cetuximab, panitumumab, bevacizumab, ramucirumab, trastuzumab, ponatinib, sorafenib, 5-
fluorouracil, cisplatin, docetaxel, gemcitabine, irinotecan, paclitaxel, and oxaliplatin. The
anti-STn antibody may include an antibody drug conjugate (ADC). The ADC may include at
least one conjugate, wherein the at least one conjugate is selected from one or more of an
auristatin, a maytansine, a tubulysin, a vinca alkaloid, a pyrrolobenzodiazepine dimer, a
camptothecin, a duocarmycin, an amanitin, a phosphoinositide 3-kinase (PI3K) inhibitor, and
a mitogen-activated protein kinase kinase (MEK) inhibitor. The ADC may include one or
more polymer, wherein the one or more polymer connects the anti-STn antibody and the at
least one conjugate. The one or more polymer may include one or more of a poly(ethylene
glycol) (PEG), a poly(N-(2-hydroxypropyl)methacrylamide) (polyHPMA), a poly(a-amino
acid), a carbohydrate polymer, a glycopolysaccharide, a glycolipid, a glycoconjugate, a
polyglycerol, a polyvinyl alcohol, a poly(acrylic acid), a polyketal, and a polyacetal. The one
or more polymer may include a poly(1-hydroxymethylethylene hydroxymethylformal)
(PHF). The anti-STn



antibody may kill cells expressing STn with a half maximal inhibitory concentration of from
about 0.1 nM to about 50 nM.

[0008a] In a second aspect, there is provided use of an anti-STn antibody in the manufacture
of a medicament for treating colorectal cancer in a subject with colorectal cancer, wherein
said anti-STn antibody comprises: a heavy chain variable domain (VH) comprising an amino
acid sequence selected from the group consisting of SEQ ID NOs: 7,9, and 11; and a light
chain variable domain (VL) comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs: 8, 10, and 12.

[0009] Administering the anti-STn antibody may be carried out in combination with at
least one other therapeutic treatment. The other therapeutic treatment may include a standard
of care therapeutic treatment. The other therapeutic treatment may be selected from one or
more of cetuximab, panitumumab, bevacizumab, ramucirumab, trastuzumab, ponatinib,
sorafenib, 5-fluorouracil, cisplatin, docetaxel, gemcitabine, irinotecan, paclitaxel, and
oxaliplatin. The other therapeutic treatment may also include administration of at least one

cell cycle inhibitor. The cell cycle inhibitor may be a cyclin-dependent kinase (CDK)

4a



inhibitor. The CDK inhibitor may inhibit CDK4 and/or CDK6. The CDK inhibitor may be
selected from palbociclib, ribociclib, and abemaciclib. The anti-STn antibody may be treated
concurrently with the other therapeutic treatment. The anti-STn antibody may be treated
sequentially with the other therapeutic treatment.

[0010] In some examples, the present disclosure provides a method of treating cancer, the
method comprising administering an anti-STn antibody to a subject with cancer, wherein the
anti-STn antibody includes a heavy chain variable domain (VH) with an amino acid sequence
selected from the group consisting of SEQ ID NOs: 7, 9, and 11; and a light chain variable
domain (VL) with an amino acid sequence selected from the group consisting of SEQ ID
NOs: 8, 10, and 12, wherein administering the anti-STn antibody is carried out in
combination with at least one cell cycle inhibitor. The cell cycle inhibitor may be a cyclin-
dependent kinase (CDK) inhibitor. The CDK inhibitor may inhibit CDK4 and/or CDK6. The
CDK inhibitor may be selected from palbociclib, ribociclib, and abemaciclib. The anti-STn
antibody may be administered concurrently with the cell cycle inhibitor. The anti-STn
antibody may be administered sequentially with the cell cycle inhibitor.

[0010a] In a third aspect, there is provided use of an anti-STn antibody in the manufacture of
a medicament for treating cancer in a subject with cancer, wherein said anti-STn antibody
comprises: a heavy chain variable domain (VH) comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 7, 9, and 11; and a light chain variable domain
(VL) comprising an amino acid sequence selected from the group consisting of SEQ ID NOs:
8, 10, and 12, wherein said anti-STn antibody is to be administered in combination with at
least one cell cycle inhibitor.

[0011] In some examples, the present disclosure provides an ADC that includes an anti-
STn antibody with a VH with an amino acid sequence selected from SEQ ID NOs: 7, 9, and
11; a VL with an amino acid sequence selected from SEQ ID NOs: 8, 10, and 12; and one or
more cytoxic agent. The cytotoxic agent may be selected from at least one of an auristatin, a
maytansine, a tubulysin, a vinca alkaloid, a pyrrolobenzodiazepine dimer, a camptothecin, a
duocarmycin, an amanitin, a PI3K inhibitor, and a MEK inhibitor. The anti-STn antibody
may be conjugated with the one or more cytotoxic agent via a linker. The ADC may include
one or more polymer connecting the anti-STn antibody and the one or more cytotoxic agent.
The one or more polymer may include one or more of a PEG, a polyHPMA, a poly(a-amino
acid), a carbohydrate polymer, a glycopolysaccharide, a glycolipid, a glycoconjugate, a
polyglycerol, a polyvinyl alcohol, a poly(acrylic acid), a polyketal, and a polyacetal. The one

or more polymer may include a PHF. The one or more polymer may be
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attached to the anti-STn antibody via a linker. The one or more cytotoxic agent may be
attached to the one or more polymer via a linker. The linker may be a cleavable linker.
[0011a] In a fourth aspect, there is provided an antibody-drug conjugate (ADC) comprising:
a. an anti-STn antibody, wherein said anti-STn antibody comprises:
a VH comprising an amino acid sequence selected from the group consisting
of SEQID NOs: 7,9, and 11; and
a VL comprising an amino acid sequence selected from the group consisting
of SEQ ID NOs: 8, 10, and 12; and
b. one or more cytotoxic agents, wherein said one or more cytotoxic agents is
selected from at least one of a pyrrolobenzodiazepine dimer, a camptothecin,
an amanitin, a PI3K inhibitor, and a MEK inhibitor.
[0012] In some examples, the present disclosure provides a method of treating cancer in a
subject, wherein the subject has at least one cancer cell expressing STn, the method including
administering an anti-STn antibody drug conjugate described herein. The at least one cancer
cell may be an ovarian cancer cell. The at least one cancer cell may be resistant to treatment

with at least one chemotherapeutic agent. The chemotherapeutic agent may be
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cisplatin. The anti-STn antibody drug conjugate may be administered at a dose of from about
0.1 mg/kg to about 25 mg/kg. Administration may be by intravenous injection. The anti-STn
antibody drug conjugate may be administered daily, weekly, or monthly.

[0012a] In a fifth aspect, there is provided use of the ADC of the fourth aspect in the
manufacture of a medicament for treating cancer in a subject, wherein the subject has at least
one cancer cell expressing STn.

[0013] Some methods of the present disclosure include methods of treating cancer by
administering an ADC to a subject, the ADC including: a VH including SEQ ID NO: 7; a VL
including SEQ ID NO: 8; at least one human IgG constant region; and a cytotoxic conjugate,
wherein the cytotoxic conjugate is conjugated to the at least one human IgG constant region

via a linker. The at least one human IgG constant region may be selected from one or more of
SEQ ID NOs: 15 and 16. The cytotoxic conjugate may include MMAE. The ADC may be
administered at a dose of from about 1 mg/kg to about 6 mg/kg. The ADC may be administered by
intravenous bolus injection. The ADC may be administered as part of a composition, wherein the
composition includes at least one excipient. The composition may be administered at a volume of
from about 0.1 ml/kg to about 10 ml/kg. The composition may be administered at a volume of about
1.2 ml/kg. The composition may include an ADC concentration of from about 0.5 mg/ml to about 10
mg/ml. The ADC may exhibit an apparent terminal elimination half-life of from about 2 days to about
8 days. The ADC may exhibit an apparent clearance rate of from about 10 ml/kg/day to about 20
ml/kg/day. The ADC may exhibit an apparent volume of distribution at steady state of from about 50
ml/kg to about 100 ml/kg. The ADC may exhibit a maximum observed concentration of from about
10 pg/ml to about 200 pg/ml. The ADC may exhibit an area under the concentration versus time
curve (AUC) from the start of administration to the last observed quantifiable concentration of from

about 50 days*ug/ml to about 500 days*pg/ml.

BRIEF DESCRIPTION OF THE FIGURES

[0014]  The foregoing and other objects, features and advantages will be apparent from the
following description of particular embodiments of the invention, as illustrated in the accompanying
drawings in which like reference characters refer to the same parts throughout the different views. The
drawings are not necessarily to scale; emphasis instead being placed upon illustrating the principles of
various embodiments of the invention.

[0015]  Fig. 1A is a schematic depicting 02,6-sialylated N-acetylgalactosamine (STn) with the
largest ellipse indicating the specific region of STn recognized by Group 1 antibodies.

[0016] Fig. 1B is a schematic depicting a2,6-sialylated N-acetylgalactosamine (STn) with the

largest ellipse indicating the specific region of STn recognized by Group 2 antibodies.



CLAIMS

What is claimed is:

1.

Use of an antibody in the manufacture of a medicament for treating cancer in a subject,
wherein said antibody is to be administered at a dose of from about 1 mg/kg to about 10
mg/kg, wherein said antibody has a terminal half-life of from about 50 hours to about 200
hours, and wherein said antibody binds sialyl Tn antigen (STn), wherein said antibody

comprises:

a heavy chain variable domain (VH) comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 7, 9, and 11; and

a light chain variable domain (VL) comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs: 8, 10, and 12.

Use of an anti-STn antibody in the manufacture of a medicament for treating colorectal

cancer in a subject with colorectal cancer, wherein said anti-STn antibody comprises:

a heavy chain variable domain (VH) comprising an amino acid sequence selected

from the group consisting of SEQ ID NOs: 7, 9, and 11; and

a light chain variable domain (VL) comprising an amino acid sequence selected from

the group consisting of SEQ ID NOs: 8, 10, and 12.

The use of claim 2, wherein said colorectal cancer is resistant to treatment with at least
one of cetuximab, panitumumab, bevacizumab, ramucirumab, trastuzumab, ponatinib,
sorafenib, 5-fluorouracil, cisplatin, docetaxel, gemcitabine, irinotecan, paclitaxel, and

oxaliplatin.

The use of any one of claims 1-3, wherein said anti-STn antibody is to be administered in

combination with at least one other therapeutic treatment.

The use of claim 4, wherein said at least one other therapeutic treatment comprises
administration of cetuximab, panitumumab, bevacizumab, ramucirumab, trastuzumab,
ponatinib, sorafenib, 5-fluorouracil, cisplatin, docetaxel, gemcitabine, irinotecan,

paclitaxel, oxaliplatin, or a combination thereof.

The use of claim 5, wherein said at least one other therapeutic treatment comprises

administration of at least one cell cycle inhibitor.
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The use of claim 6, wherein said at least one cell cycle inhibitor is a cyclin-dependent
kinase (CDK) inhibitor, optionally wherein said CDK inhibitor inhibits CDK4 and/or
CDKEe.

The use of claim 7, wherein said CDK inhibitor is selected from palbociclib, ribociclib,

and abemaciclib.

9. The use of any one of claims 4-8, wherein said anti-STn antibody is treated concurrently

10.

11.

or sequentially with said at least one other therapeutic treatment.

Use of an anti-STn antibody in the manufacture of a medicament for treating cancer in a

subject with cancer, wherein said anti-STn antibody comprises:

a heavy chain variable domain (VH) comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 7, 9, and 11; and

a light chain variable domain (VL) comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs: 8, 10, and 12,

wherein said anti-STn antibody is to be administered in combination with at least one cell

cycle inhibitor.

The use of claim 10, wherein said at least one cell cycle inhibitor is a cyclin-dependent
kinase (CDK) inhibitor, optionally wherein said CDK inhibitor inhibits CDK4 and/or
CDKGe.

12. The use of claim 11, wherein said CDK inhibitor is selected from palbociclib, ribociclib,

13.

14.

15.

16.

and abemaciclib.

The use of any one of claims 10-12, wherein said anti-STn antibody is to be administered

concurrently or sequentially with said at least one cell cycle inhibitor.

The use of any one of claims 1 to 13, wherein said anti-STn antibody is conjugated to a
cytotoxic agent to form an antibody-drug conjugate (ADC).

The use of claim 14, wherein said cytotoxic agent is selected from an auristatin, a
maytansine, a tubulysin, a vinca alkaloid, a pyrrolobenzodiazepine dimer, a
camptothecin, a duocarmycin, an amanitin, a phosphoinositide 3-kinase (PI3K) inhibitor,
and a mitogen-activated protein kinase kinase (MEK) inhibitor.

The use of claim 15, wherein said cytotoxic agent is monomethyl auristatin E (MMAE).
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26

The use of any one of claims 14 to 16, wherein said anti-STn antibody is conjugated to

said cytotoxic agent via a linker.
The use of claim 17, wherein said linker comprises one or more polymers.

The use of claim 18, wherein said one or more polymers comprises one or more of a
poly(ethylene glycol) (PEG), a poly(N-(2-hydroxypropyl)methacrylamide) (polyHPMA),
a poly(a-amino acid), a carbohydrate polymer, a glycopolysaccharide, a glycolipid, a
glycoconjugate, a polyglycerol, a polyvinyl alcohol, a poly(acrylic acid), a polyketal, and

a polyacetal.

The use of claim 18, wherein said one or more polymers comprises a poly(1-

hydroxymethylethylene hydroxymethylformal) (PHF).

The use of any one of claims 14 to 20, wherein said ADC Kills cells expressing STn with a

half maximal inhibitory concentration of from about 0.1 nM to about 50 nM.
An antibody-drug conjugate (ADC) comprising:

a. an anti-STn antibody, wherein said anti-STn antibody comprises:
a VH comprising an amino acid sequence selected from the group consisting
of SEQ ID NOs: 7,9, and 11; and
a VL comprising an amino acid sequence selected from the group consisting of
SEQ ID NOs: 8, 10, and 12; and

b. one or more cytotoxic agents, wherein said one or more cytotoxic agents is
selected from at least one of a pyrrolobenzodiazepine dimer, a camptothecin,
an amanitin, a PI3K inhibitor, and a MEK inhibitor.

The ADC of claim 22, wherein said anti-STn antibody is conjugated to said one or more

cytotoxic agents via a linker.
The ADC of claim 23, wherein said linker comprises one or more polymers.

The ADC of claim 24, wherein said one or more polymers is selected from one or more
of a PEG, a polyHPMA, a poly(a-amino acid), a carbohydrate polymer, a
glycopolysaccharide, a glycolipid, a glycoconjugate, a polyglycerol, a polyvinyl alcohol,
a poly(acrylic acid), a polyketal, a polyacetal, and poly(1-hydroxymethylethylene
hydroxymethylformal) (PHF).

. The ADC of claim 24, wherein said one or more polymers comprises PHF.
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217.

28.

29.

30.

31.

32.

33.

34.

35.

36

37.

The ADC of any one of claims 23 to 26, wherein said linker comprises a cleavable

linker.

Use of the ADC of any one of claims 22 to 27 in the manufacture of a medicament for
treating cancer in a subject, wherein the subject has at least one cancer cell expressing
STn.

The use of claim 28, wherein the at least one cancer cell is an ovarian cancer cell.

The use of claim 28 or 29, wherein the at least one cancer cell is resistant to treatment
with at least one chemotherapeutic agent.

The use of claim 30, wherein the at least one chemotherapeutic agent is cisplatin.

The use of any one of claims 28 to 31, wherein the ADC is to be (a) administered at a
dose of from about 0.1 mg/kg to about 25 mg/kg; (b) administered by intravenous
injection; and/or (c) administered daily, weekly, or monthly.

The use of any one of claims 14 to 21 or 28 to 32, wherein the anti-STn antibody
comprises a human IgG constant region and the one or more cytotoxic agents are

conjugated to the human IgG constant region via a linker.

The use of claim 33, wherein the human IgG constant region comprises an amino acid
sequence selected from SEQ ID NOs: 15 and 16.

The use of any one of claims 14 to 21 and 28 to 34, wherein the ADC is to be

administered at a dose of from about 1 mg/kg to about 6 mg/kg.

. The use of any one of claims 14 to 21 and 28 to 35, wherein the ADC is to be

administered by intravenous bolus injection.

The use of any one of claims 14 to 21 and 28 to 36, wherein (a) the ADC exhibits an
apparent terminal elimination half-life of from about 2 days to about 8 days; (b) the ADC
exhibits an apparent clearance rate of from about 10 ml/kg/day to about 20 ml/kg/day; (c)
the ADC exhibits an apparent volume of distribution at steady state of from about 50
ml/kg to about 100 ml/kg; (d) the ADC exhibits a maximum observed concentration of
from about 10 pg/ml to about 200 pg/ml; and/or (e) the ADC exhibits an area under the
concentration versus time curve (AUC) from the start of administration to the last
observed quantifiable concentration of from about 50 days*pg/ml to about 500

days*ug/mi.
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