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For the strongest agonist tested, CP-870,893, the most common side effect that has been
reported is cytokine release syndrome, manifesting as chills, fever, rigors, and other symptoms
soon after infusion. Also, several cases of thromboembolic events have been observed with CP-
870,893. With Dacetuzumab, noninfectious inflammatory eye disorders have been observed.

Therefore, there is a need to provide for agonistic CD40 mABs, that exhibit reduced cellular
toxicity, leading to fewer clinical side-effects while maintaining their potency and clinical
effectiveness. The agonistic CD40 mAbs of the present invention can fulfill this need, allowing for
the exploitation of the full immunomodulatory potential of agonistic CD40 antibodies.

Summary

The present disclosure provides for monoclonal antibodies or an antigen-binding fragment
thereof that specifically bind to human CD40 receptor and induce CD40 signaling independent of
Fcy mediated CD40 receptor crosslinking. More specifically, the antibodies of the present
disclosure bind to a CD40 epitope that overlaps with the epitope of the CD40 ligand and are
capable of activating human APCs. The present disclosure also provides for compositions
comprising said antibodies and uses for the antibodies and compositions in the treatment of a
condition or disease, in which the stimulation of the immune system is desired, e.g. in the
treatment of patients suffering from cancer.

In one aspect, the present disclosure refers to an agonistic monoclonal antibody, or an antigen-
binding fragment thereof, that specifically binds to the human CD40 receptor and is capable of
inducing CD40 signaling independent of Fcy mediated CD40 receptor crosslinking, wherein the
antibody comprises a) a VH region comprising a CDRH1 region of SEQ ID NO: 29, a CDR2H region
of SEQ ID NO: 43 and a CDR3H region of SEQ ID NO: 57, and b) a VL region comprising a CDR1L
region of SEQ ID NO: 71, a CDR2L region of SEQ ID NO: 85 and a CDR3L region of SEQ ID NO: 99.
In another aspect, the present disclosure refers to an antibody as disclosed herein for use in the
treatment of patients suffering from cancer.

In another aspect, the present disclosure refers to the use of the antibody as disclosed herein in
the manufacture of a medicament for treating cancer.

In yet another aspect, the present disclosure refers to a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a therapeutically effective amount of the antibody as
disclosed herein.

Definitions

The term "antibody" encompasses the various forms of antibody structures including, but not
being limited to, whole antibodies and antibody fragments as long as it shows the properties
according to the invention.

An "antibody fragment" refers to a molecule other than an intact antibody that comprises a
portion of an intact antibody that binds the antigen to which the intact antibody binds. Examples
of antibody fragments include but are not limited to Fv, Fab, Fab', Fab'-SH, F(ab')2; diabodies;
linear antibodies; single-chain antibody molecules (e.g. scFv); and multi-specific antibodies
formed from antibody fragments.



Claims

Agonistic monoclonal antibody, or an antigen-binding fragment thereof, that specifically binds

to the human CD40 receptor and is capable of inducing CD40 signaling independent of Fcy

mediated CD40 receptor crosslinking, wherein the antibody comprises

a) a VH region comprising a CDRH1 region of SEQ ID NO: 29, a CDR2H region of SEQ ID
NO: 43 and a CDR3H region of SEQ ID NO: 57, and

b) a VL region comprising a CDR1L region of SEQ ID NO: 71, a CDR2L region of SEQ ID
NO: 85 and a CDR3L region of SEQ ID NO: 99.

Antibody according to claim 1, wherein the antibody is a humanized IgG1LALA antibody

comprising at least amino acid substitutions at L234A and L235A of the human IgG1 Fc region.

Antibody according to claim 1, wherein the antibody comprises at least amino acid

substitutions at S228P and L235E of the human 1gG4 Fc region.

Antibody according to any of the preceding claims, wherein the antibody binds to an epitope

that is overlapping with the CD40L binding site.

Antibody according to any of the preceding claims, wherein the antibody activates human

antigen-presenting cells (APCs).

Antibody according to any of the preceding claims, wherein the antibody activates cells

selected from the group comprising dendritic cells (DCs), B-cells, monocytes, and myeloid cells.

Antibody according to any of the preceding claims, wherein said antibody has an indirect

immune cell-mediated cytotoxic effect on tumor cells.

Antibody according to any of the preceding claims, which has at least one of the further

characteristics

(a) no binding to the Fcy Receptor;

(b) having a CD40 cell binding affinity with a EC50 value of equal or less than 49,5 ng/ml;

(c) having KD values of equal or less than 15,7 nM;
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d) being cross reactive to cynomolgus monkey CD40 with a KD value equal or less than 10,3 nM;
e) inhibiting CD40L by binding to CD40;
f) prevent synergistic and additive effects of CD40L-mediated functions;

g) inducing maturation of antigen presenting cells as determined by IL12p70 release with an EC50

value of equal or less than 208 ng/ml

and/or as determined by the induction of CD86 on dendritic cells by at least 7,5-fold and with an

EC50 of equal or less than 148 ng/ml; and/or

(h) reducing the level of CD40 on the cell surface by less than 50%.

10.

11.

12.

13.

14.

15.

Antibody or antigen-binding fragment according to any of the previous claims, wherein the
antibody comprises a heavy chain variable (VH) region is at least 85 % identical to a VH region

of SEQID NO: 1.

Antibody according to any of the previous claims, wherein the antibody comprises a light

chain variable (VL) region that is at least 85 % identical to a VL of SEQ ID NO: 15.

Antibody according to any of the previous claims for use in the treatment of patients

suffering from cancer.

Use of the antibody according to any one of claims 1-10 in the manufacture of a medicament

for treating cancer.

The use according to claim 12, wherein the cancer is a solid tumor.

The use according to claim 12, wherein the cancer is selected from the group comprising
pancreas cancer, advanced pancreatic carcinoma lung cancer, non-small cell lung (NSCL)
cancer, bronchioloalviolar cell lung cancer, bone cancer, pancreatic cancer, skin cancer,
cancer of the head or neck, cutaneous or intraocular melanoma, ovarian cancer, rectal
cancer, cancer of the anal region, stomach cancer, gastric cancer, colon cancer, breast
cancer, kidney cancer, Hodgkin’s lymphoma, liver cancer, Gall bladder cancer, bladder

cancer, prostate cancer, Thyroid cancer, salivary gland cancer, or uterine cancer.

The use according to any of claims 12 to 14, wherein the antibody is used in combination

with cytotoxic or cytostatic agents, radiotherapy, targeted therapy, immunotherapy or

surgery.
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16. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a

therapeutically effective amount of the antibody according to any of claims 1-10.

39



