DLL3 BINDING PROTEINS AND METHODS OF USE

CROSS-REFERENCE
[0001] This application claims the benefit of U.S. Provisional Application Nos. 62/736,368
filed on September 25, 2018; 62/736,358 filed on September 25, 2018; and 62/877,227 filed

July 22, 2019 each of which is incorporated by reference herein in its entirety.

SEQUENCE LISTING
[0002] The instant application contains a Sequence Listing which has been submitted
electronically in ASCII format and is hereby incorporated by reference in its entirety. Said
ASCII copy, created on September 25, 2019, is named 47517-733_601_SL.txt and is 951,519

bytes in size.

BACKGROUND OF THE INVENTION
The selective destruction of an individual cell or a specific cell type is often desirable in a
variety of clinical settings. For example, it is a primary goal of cancer therapy to specifically
destroy tumor cells, while leaving healthy cells and tissues intact and undamaged. One such
method is by inducing an immune response against the tumor, to make immune effector cells
such as natural killer (NK) cells or cytotoxic T lymphocytes (CTLs) attack and destroy tumor

cells.

SUMMARY-OFTFHEINVENTHON
[0003] There is still a need for having available further options for the treatment of tumorous
diseases related to the overexpression of DLL3, such as neuroendocrine tumors. The present
disclosure provides, in certain embodiments, single domain proteins which specifically bind
to DLL3 on the surface of tumor target cells and multispecific proteins, such as trispecific
proteins containing DLL3 binding domain as described herein. In some embodiments, the
present disclosure provides Delta Like Ligand 3 (DLL3) binding proteins, or multispecific
proteins as mentioned above, which can be used for diagnosing and treating indications
correlated to the expression of DLL3.

[0003a] In one aspect, the present disclosure provides a DLL3 targeting trispecific protein,

wherein said protein comprises (a) a first domain (A) which is a single chain variable

fragment that specifically binds to a human CD3: (b) a second domain (B) which is a single

domain antibody that specifically binds to a human serum albumin protein; and (¢) a third

domain (C) which is a single domain antibody that specifically binds to a DLL3 protein,
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wherein the third domain (C) comprises a CDR1 that has the amino acid sequence of SEQ ID
No. 874, a CDR2 that has the amino acid sequence of SEQ ID No. 1316, and a CDR3 that
has the amino acid sequence of SEQ ID No. 1758.

[0003b] In another aspect, the present disclosure provides a DLL3 targeting trispecific

protein, wherein said protein comprises (a) a first domain (A) which is a single chain variable

fragment that specifically binds to a human CD3; (b) a second domain (B) which is a single

domain antibody that specifically binds to a human serum albumin protein; and (¢) a third

domain (C) which is a single domain antibody that specifically binds to DLL3, wherein the

third domain (C) comprises a sequence selected from the group consisting of SEQ ID Nos.

408, 425, 432, 430, 431, and 1886.

[0003c¢] In another aspect, the present disclosure provides a DLL3 targeting trispecific

protein, comprising the sequence of SEQ ID No. 1890 or SEQ ID No. 1891.

[0003d] In another aspect, the present disclosure provides a DLL3 single domain antibody
comprising a CDR1 that has the amino acid sequence of SEQ ID No. 874, a CDR2 that has

the amino acid sequence of SEQ ID No. 1316, and a CDR3 that has the amino acid sequence
of SEQ ID No. 1758.

[0003¢] In another aspect, the present disclosure provides a use of the DLL3 targeting

trispecific protein disclosed herein in the manufacture of a medicament for treating a cancer

overexpressing DLL3 protein in a subject.

[0003f] In another aspect, the present disclosure provides the DLL3 targeting trispecific

protein disclosed herein for use in therapy.

[0004] One embodiment provides a DLL3 targeting trispecific protein, wherein said protein
comprises (a) a first domain (A) which is a single chain variable fragment that specifically
binds to a human CD3; (b) a second domain (B) which is a single domain antibody that
specifically binds to a human serum albumin protein; and (c) a third domain (C) which is a
single domain antibody that specifically binds to a DLL3 protein.

[0005] In some embodiments, the domains are linked in the order H2N-(A)-(B)-(C)-COOH,
H2N-(A)-(C)-(B)-COOH, H2N-(B)-(A)-(C)-COOH, H2N-(B)-(C)-(A)-COOH, H2N-(C)-(B)-
(A)-COOH, or H2N-(C)-(A)-(B)-COOH, or by linkers .1 and L2, in the order H2N-(A)-L1-(B)




CLAIMS
WHAT IS CLAIMED IS:

1. A DLL3 targeting trispecific protein, wherein said protein comprises

(a) a first domain (A) which is a single chain variable fragment that specifically binds to a
human CD3;

(b) a second domain (B) which is a hali-tife-extenstonsingle domain antibody that specifically

binds to a human serum albumin protein; and
(c) a third domain (C) which is a single domain antibody that specifically binds to a DLL3

protein, wherein the third domain (C) comprises a CDR1 that has the amino acid sequence of
SEQ ID No. 874, a CDR2 that has the amino acid sequence of SEQ ID No. 1316, and a
CDR3 that has the amino acid sequence of SEQ ID No. 1758.

2. The DLL3 targeting trispecific protein of claim 1, wherein the domains are linked
in the order H2N-(A)-(B)-(C)-COOH, H2N-(A)-(C)-(B)-COOH, H2N-(B)-(A)-(C)-COOH,
H2N-(B)-(C)-(A)-COOH, H2N-(C)-(B)-(A)-COOH, or H2N-(C)-(A)-(B)-COOH., or by
linkers L1 and L2, in the order H2N-(A)-L1-(B)-L2-(C)-COOH, H2N-(A)-L1-(C)-L2-(B)-
COOH, H2N-(B)-L1-(A)-L2-(C)-COOH, H2N-(B)-L1-(C)-L2-(A)-COOH, H2N-(C)-L1-(B)-
L2-(A)-COOH, or H2N-(C)-L1-(A)-L2-(B)-COOH.
3. The DLL3 targeting trispecific protein of claim 1-er2, wherein the third-demain
domains are linked in the order H2N-(A)-(B)-(C)-COOH or by linkers L1 and L2 in the order
of H2N-(A)-L1-(B)-L2-(C)-COOH-eemprises-an-atfinity-matured-binding-melecule.
4. The DLL3 targeting trispecific protein of claim 31, wherein the domains are
linked in the order H2N-(C)-(B)-(A)-COOH or by linkers L1 and L2 in the order of H2N-
(C)-L1-(B)-L2-(A)-COOHaffinity-matured-binding-meleeuleis-derived from-a-parental

lecule 1 Ficallv-bind he DLL3 -
5. The DLL3 targeting trispecific protein of claim 3-er41, wherein the third domain
(C) is an affinity matured binding molecule is-derivedobtained from the-a parental molecule

that specifically binds to the DLL3 protein;-after-areund-efatfinity maturation.
6. The DLL3 targeting trispecific protein of claim 5, wherein the reund-ef-affinity

maturatton-matured DLL3 binding molecule has a binding affinity toward the DLL3 protein

that is about 2-fold to about 50-fold greater than the binding affinity of the parental molecule
toward the DLL3 protein i ; : . . .

7. The DLL3 targeting trispecific protein of claim 62, wherein the linkers L1 and L2

are each independently selected from the group consisting of (GS), (SEQ ID No.1809),
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(GGS), (SEQ ID No.1810), (GGGS), (SEQ ID No.1811), (GGSG), (SEQ ID No.1812),

(GGSGG), (SEQ ID No.1813), and (GGGGS), (SEQ ID No.1814), whereinnis 1,2, 3.4, 5,
6,7, 8,9, or 10phage-¢i i i i i

8. The DLL3 targeting trispecific protein of claim 72, wherein the linkers L1 and L2
independently comprisesphage-displaylibrary-expresses-one-or-more-molecules-derivedfrom
the sequence of GGGGSGGGS (SEQ ID No. 1808)parental-melecule.

9. The DLL3 targeting trispecific protein of claim 81, wherein the second domain

(B) comprises an amino acid sequence selected from the group consisting of SEQ ID Nos.

10. The DLL3 targeting trispecific protein of any-ene-of-elaims3-9claim 1, wherein

the first domain (A) comprises an amino acid sequence selected from the group consisting of

SEQ ID Nos. 1793-1802 and 1897-1898-atfinitymatured DE-3-binding melecule hasa

11. The DLL3 targeting trispecific protein of claim 18, comprising the sequence of

SEQ ID No. 1890 or SEQ ID No. 189 1wherein-the-affinity-matured-binding DEL3 binding







3+12. A DLL3 targeting trispecific protein, wherein said protein comprises

(a) a first domain (A) which is a single chain variable fragment that specifically binds to a
human CD3;
(b) a second domain (B) which is a singlchalflife-extension domain antibody that specifically

binds to a human serum albumin protein; and

(c) a third domain (C) which is a single domain antibody that specifically binds to DLL3,
wherein the third domain (C) comprises the-a sequence selected from the group consisting of
SEQ ID Nos. 408, 425, 432, 430, 431, and 1886Ne-68-er-is-derived-fromSEQ D No-63.
32.13.  Fhe-A DLL3 targeting trispecific protein, comprising the sequence of SEQ ID No.

1890 or SEQ ID No. 1891-efelaim31;-whereinthe-third- demain(C)-is-derived-from-SEQID
Ne-638.

33.14. A DLL3 single domain antibody comprising a CDR1 that has the amino acid

sequence of SEQ ID No. 874, a CDR2 that has the amino acid sequence of SEQ ID No. 1316,
and a CDR3 that has the amino acid sequence of SEQ ID No. 1758Fhe DE-3targeting
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the-feHowing sequenee:-GX1XoXaXuXsNXeXzXs The DLL3 single domain antibody of claim

14, wherein the DLL3 single domain antibody comprises a sequence that is at least 80%

identical to the amino acid sequence of SEQ ID No. 432.

3516, The DLL3 . . o inrof elaim 33 or 34 wherein the CDR2
comprises-the fellowing sequenceGI St dudsdeddedodioST kI (SEQIHD Ne—1895)Use of

the DLL3 targeting trispecific protein of claim 1 in the manufacture of a medicament for

treating a cancer overexpressing DLL3 protein in a subject.

17. The DLL3 targeting trispecific protein of claim 1 for use in therapy.

B i} B

comprises-the foellowing sequence: £ Zofslulshelatslotrolr=
37 The DLL3 . . - o of ¢ elaims 34-36-wherei:




M%WH&%S%W%+X}X}X4X§X6X;SX3AT
3 The DLL3 . . G o of claim 4l 12 wherein the CDR2
comprises-thefellowing sequeneeGISII: 634353 ¥ I3 SVKGSEQID NO—1894):

sebersinthe Ul o he Lo llono e coaenen L D0 D 0 L DD
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each-independently selected from(GS)« (SEQID No-1809), (GGS)-(SEQID No-1810);
(GGGS)SEQID NI HGGSG)-(SEQID Ne 1812 {GGSGE)-(SEQID No1813);
or{GGGGS)(SEQID No 18 whereinnis 152,3: 456, 78950 H0-er GGGGSGGGS
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