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Treatment of B cell malignancies using afucosylated pro-apoptotic anti-CD19

antibodies in combination with anti CD20 antibodies or chemotherapeutics

[0001] FIELD OF THE INVENTION

[0002] The present invention relates to the field of combination therapies using

antibodies or antibodies and chemotherapeutic agents. In particular, the invention relates to

the use of a preferably afucosylated pro-apototic anti-CD19 antibody in the treatment of

CD19 positive B-cell malignancy, and more particularly Diffuse Large B Cell Lymphoma

(DLBCL) and Follicular Lymphoma (FL) expressing CD1 9 , preferably in a combination

therapy with another antibody and/or a chemotherapeutic agent.

[0003] BACKGROUND OF THE INVENTION

[0004] Surgery, chemotherapy, hormonal therapy and/or radiotherapy are the general

therapeutic approaches to fight cancer. In the last decades, the use of biological therapy or

immunotherapy has also been adopted. Still, many tumors respond only partially to the

existing therapies and cases of resistance also occur. Therefore, there is a strong need for

alternative cancer treatments.

[0005] The B-cell types of Non-Hodgkin's lymphoma (NHL) include small lymphocytic/B-

cell chronic leukemia (SLL/B-CLL), lymphomplasmacytoid lymphoma (LPL), mantle cell

lymphoma (MCL), follicular lymphoma (FL), diffuse large cell lymphoma (DLBCL) and

Burkitt's lymphoma (BL) (Armitage et al, 201 7 , pii: S01 40-6736(1 6)32407-2).

[0006] Follicular lymphoma (FL) is the second most common type of non-Hodkin

lymphoma (NHL) and accounts for 10%-20% of all lymphomas. FL typically affects

individuals 55-60 years of age. FL is characterized by painless swelling in several lymph

node sites, with bone marrow involvement in approximately 70% of cases. Rituximab as a

single agent or in combination with first-line chemotherapy is the standard of care for FL.

Although FL is frequently responsive to treatment, therapy is very rarely, if ever, curative.

[0007] In other attempts to improve the prognosis, MAb have also been tested in

combination with other molecules. For example, an anti-CD1 9 MAb has been assessed for

its synergistic activity when combined with a purine analog (Fludarabine), a bruton's tyrosine

kinase inhibitor (Ibrutinib) or a phosphoinositide 3-kinase inhibitor (Idelalisib) for the

treatment of non-Hodgkin's lymphoma (WO 2013024095, WO 20161 89014 and WO

201 7032679 respectively).

[0008] The treatment of DLBCL with anti-CD19 maytansinoid immunoconjugate

(SAR3419) combined with rituximab was investigated in a disseminating model of DLBCL

(patent family WO 2013017540). No statistical significance was obtained for the survival

improvement observed following treatment with SAR3419 and rituximab over the single

treatment subjects.



[0009] In another study (patent family WO201 2067981 ) , efficacy of an afucosylated anti-

CD19 MAb ( 16C4-afuc MAb), alone or in combination with an anti CD20 antibody, was

investigated. 164-afuc Ab was demonstrated to induce the death of CD19-expressing cells

via ADCC (antibody-dependent cell cytotoxicity) but not CDC (complement-dependent

cytotoxicity). The combinatory treatment with anti 16C4-afuc MAb and anti CD20 MAb to

treat B cell lymphoma was investigated. The longer duration of the antitumor activity

conferred by the combinatory treatment over either single treatment was pronounced in

some but not all Burkitt models, while it was more modest in the presented models of other

B-cell tumors (DLBCL and ALL). Also, experimental results do not demonstrate that the

combinatory treatment with MAb anti-CD19 and anti-CD20 was capable of inducing the

complete remission from the tumor.

[0010] Therefore, the identification of an anti-CD1 9 MAb 19 that could function well in

combination with an anti-CD20 Mab, for a combinatory treatment capable of inducing tumor

regression and remission in patients suffering of B-cell related tumors, would be helpful.

[001 1] Based on the analysis of gene expression profiling, two main subtypes of Diffuse

Large B cell lymphoma (DLBCL) can be identified: the germinal centre B-cell-like (GCB) and

the activated B-cell-like (ABC) subtypes. GCB-DLBCL correlates with an increased

expression of CD10, BCL6 and other markers of germinal centre differentiation. The

prognosis of GCB-DLBLC is better than that of ABC-DLBCL, but 30% of GCB-DLBCL cannot

be treated with the mainstays of therapy, the R-CHOP regimen (combination therapy with

rituximab, cyclophosphamide, doxorubicin, vincristine, prednisone). ABC DLBCL is

characterised by the constitutive activation of the NF-kB signalling pathway. Several clinical

trials suggest an improved prognosis in ABC DLBCL patients when the R-CHOP treatment is

combined either with bortezomib (proteasome inhibitor, which prevents NF-kB activation) or

lenalidomide (inducer of IFN-β production), (Khan N et al, 201 5 , Blood 126(1 6):1 869-70).

[0012] There is still a strong need of a combinatory treatment capable of inducing

tumour regression and/or remission in patients suffering of B-cell related tumours such as FL

and DLBCL.

[0013] SUMMARY OF THE INVENTION

[0014] The present invention relates to an anti-CD19 antibody for use in treating non-

Hodgkin's lymphoma expressing CD1 9 and possibly CD20, more particularly Diffuse Large B

Cell Lymphoma (DLBCL) expressing CD19 or Follicular Lymphoma (FL) expressing CD19, in

a patient in need thereof.

[0015] In an embodiment, the antibody comprises the CDRs of the murine antibodies

R005-1 or R005-2 whose VH and VL amino acid sequences are depicted on the following

table:



Amino acid sequence VH Amino acid sequence VL

R005-1 SEQ ID NO: 29 SEQ ID NO: 3 1

R005-2 SEQ ID NO: 33 SEQ ID NO: 35

[0016] In an embodiment, the antibody comprises the CDRs of the humanized antibody

IDD001 (results from humanization of R005-1 ) whose VH and VL amino acid sequences are

depicted on the following table. More precisely, the VL sequence per se is amino acids 1- 103

on SEQ ID NO: 37, and the VH sequence perse is amino acids 1-121 on SEQ ID NO: 39.

[0017] In an embodiment, the antibody comprises a variant human lgG1 Fc region.

[0018] This variant region comprises an amino acid substitution at each of the amino

acid positions 243, 292, 300, 305, 396, or 243, 292, 300, 305, 326, 396 or 243, 292, 300,

305, 326, 333, 396 of the human lgG1 Fc region. These amino acid residues in the Fc region

are numbered according to the numbering system of Kabat. This anti-CD19 antibody is for

use in treating DLBCL or FL. DLBCL and FL concerned by the present invention are those

whose cells express CD1 9 .

[0019] In an embodiment, the antibody is afucosylated.

[0020] In an embodiment, the antibody is pro-apoptotic.

[0021] In an embodiment, the antibody comprises the above-mentionned CDRs and one

of the above-mentionned variant human lgG1 Fc regions. Preferably the VH and VL

sequences are humanized, with human frame-work regions and possibly CDR changes. This

antibody may be afucosylated.

[0022] In a preferred embodiment, these antibodies comprise the CDRs of the antibody

R005-1 whose VH and VL amino acid sequences are SEQ ID NO: 29, respectively SEQ ID

NO: 3 1 .

[0023] In a preferred embodiment, the VH and VL sequences are humanized, in

particular they comprise the above mentioned CDRs and human frame-work regions or

humanized frame-work regions. In a still preferred embodiment, some of the CDRs may also

be humanized, especially as disclosed herein after for the CDR1 and CDR2 of the VL

sequence. In a typical embodiment having humanized frame-work regions and VL CDR1 and

CDR2, the antibody comprises the VH and VL sequences presented on SEQ ID NO: 39 (aas

1-1 23) and 37 (aas 1-1 03). In a preferred embodiment the antibody is IDD001 whose

sequence of the whole Heavy chain and of the whole Light chain is on Figure 10 and on

sequences SEQ ID NO: 39, respectively 37.

[0024] The present invention also relates to a pharmaceutical comprising an anti-CD1 9

antibody according to the present invention and a suitable pharmaceutical carrier, for its use



in treating non-Hodgkin's lymphoma expressing CD19 and possibly CD20, in particular for its

use in treating DLBCL or FL expressing CD1 9 and possibly CD20.

[0025] In an embodiment, this anti-CD1 9 antibody is for use in treating DLBCL, subtype

ABC, GCB and/or ABC/GCB. More particularly, this antibody is for use in combination

therapy with another agent such as a chemotherapeutic drug. Say chemotherapeutic drug

may be a vinca alkaloid, in particular vincristine.

[0026] In another embodiment, this anti-CD1 9 antibody is for use in treating FL. More

particularly, this antibody is for use in combination therapy with another agent such as a

monoclonal antibody. Say monoclonal antibody may be an anti-CD20 antibody, in particular

rituxan.

[0027] The present invention also relates to a kit or pharmaceutical composition

comprising a first composition comprising an anti-CD19 antibody according to the present

invention and a suitable pharmaceutical carrier and a second composition comprising

another antibody or chemotherapeutic drug as disclosed herein and a suitable

pharmaceutical carrier, in particular for its use in in treating non-Hodgkin's lymphoma

expressing CD1 9 and possibly CD20, in particular for its use in treating DLBCL or FL

expressing CD19 and possibly CD20, wherein the first and the second composition are for

simultaneous, separate or sequential administration to a patient in need thereof.

[0028] Another object of the invention is a humanized monoclonal anti-CD1 9 antibody,

having the CDRs of the IDD001 antibody as disclosed herein, and more particularly having

the VH sequence 1-121 on SEQ ID NO: 39 and the VL sequence 1- 103 on SEQ ID NO: 37.

In an embodiment, this humanized antibody comprises a variant human lgG1 Fc region,

wherein this variant region preferably comprises an amino acid substitution at each of the

amino acid positions 243, 292, 300, 305, 396, or 243, 292, 300, 305, 326, 396 or 243, 292,

300, 305, 326, 333, 396 of the human lgG1 Fc region, wherein the numbering of the amino

acid residues in the Fc region is the one of Kabat. Several embodiments will be presented

hereinafter. In an embodiment, the humanized monoclonal anti-CD1 9 antibody has a Heavy

Chain of SEQ ID NO: 39 and a Light Chain of SEQ ID NO: 37. These humanized antibodies

are for use in treating cancer, especially cancers expressing CD19.

[0029] The present invention also relates to a method for treating non-Hodgkin's

lymphoma expressing CD1 9 and possibly CD20, in particular for treating DLBCL or FL

expressing CD1 9 and possibly CD20, wherein a pharmaceutical composition or a kit as

disclosed herein is administered in sufficient amount to the patient.

[0030] The invention relates to a method for treating Diffuse Large B Cell Lymphoma

(DLBCL) in a patient in need thereof, comprising administering an efficient amount of a



pharmaceutical composition according to the invention, or a humanized anti-CD19

monoclonal antibody as disclosed herein.

[0031] The invention also relates to a method for treating Follicular Lymphoma (FL),

comprising administering an efficient amount of a pharmaceutical composition according to

the invention, and an efficient amount of an anti-CD20 monoclonal antibody.

[0032] The invention even further relates to a method for treating Follicular

Lymphoma (FL) in a patient in need thereof, comprising administering an efficient amount of

a humanized anti-CD1 9 monoclonal antibody as disclosed herein.

[0033] The invention also concerns a method for treating a cancer in a patient in need

thereof, comprising administering an efficient amount of an humanized monoclonal anti-

CD19 antibody, having the CDRs of the IDD001 antibody as disclosed herein, and more

particularly having the VH sequence 1-121 on SEQ ID NO: 39 and the VL sequence 1- 103

on SEQ ID NO: 37. In an embodiment, this humanized antibody comprises a variant human

lgG1 Fc region, wherein this variant region preferably comprises an amino acid substitution

at each of the amino acid positions 243, 292, 300, 305, 396, or 243, 292, 300, 305, 326, 396

or 243, 292, 300, 305, 326, 333, 396 of the human lgG1 Fc region, wherein the numbering of

the amino acid residues in the Fc region is the one of Kabat. Several embodiments will be

presented hereinafter. In an embodiment, the humanized monoclonal anti-CD19 antibody

has a Heavy Chain of SEQ ID NO: 39 and a Light Chain of SEQ ID NO: 37. In particular the

cancer is expressing CD1 9 .

[0034] DETAILED DESCRIPTION OF THE INVENTION

[0035] Anti-CD1 9 antibody

[0036] CD19 is a type I transmembrane glycoprotein of 95 kDA, expressed in B cells

and in follicular dendritic cells and not expressed in stem cells, in pre-B cells and in normal

myeloid cells. CD1 9 expression in B cells commences in the pre-B cell stage and is

preserved throughout their differentiation into plasma cells. As part of the B cell receptor

(BCR), CD1 9 participates to the regulation of B cell activation and to the induction of a

humoral immunity. Importantly, CD1 9 is expressed in the vast majority of cases of B-cell

related tumors and the expression is preserved throughout the tumor development. Anti-

CD19 monoclonal antibodies having modified human lgG1 Fc have been disclosed in

WO2012/1 999. This disclosure further provides chimeric, humanized and human anti-CD19

antibodies, anti-CD1 9 antibody fusion proteins, and fragments thereof.

[0037] More particularly, the invention relates to an anti-CD19 antibody comprising

(i) the CDRs of one of the antibodies R005-1 , R005-2 or IDD001 whose VH and VL amino

acid sequences are depicted on the following table,

Amino acid sequence VH Amino acid sequence VL



R005-1 SEQ ID NO: 29 SEQ ID NO: 3 1

R005-2 SEQ ID NO: 33 SEQ ID NO: 35

IDD001 1- 12 1 SEQ ID NO: 39 1- 103 SEQ ID NO: 37

(2i) a variant human lgG1 Fc region, wherein this variant region comprises an amino acid

substitution at each of the amino acid positions 243, 292, 300, 305, 396, or 243, 292, 300,

305, 326, 396 or 243, 292, 300, 305, 326, 333, 396 of the human lgG1 Fc region, wherein

the numbering of the amino acid residues in the Fc region is the one of Kabat,

for use in treating Diffuse Large B Cell Lymphoma (DLBCL) or Follicular Lymphoma (FL),

whose cells are expressing CD19.

[0038] In an embodiment, the Fc region is modified at each of the amino acid positions

Phe243, Arg292, Tyr300, Val305, Lys326 and Pro396 (Kabat) of the human lgG1 Fc region.

[0039] According to the invention, in the modified lgG1 Fc region, Phe243 is substituted

by Leu, Trp, Tyr, Arg, lie, Ala or Gin; Arg292 is substituted by Pro, Ala, or Gly; Tyr300 is

substituted by Leu, Lys, Phe, Ala or lie; Val305 is substituted by Leu, Ala or lie; Lys326 is

substituted by Ala, Val, Glu, Asp, Met, Ser, Asn or Trp; Pro396 is substituted by Leu, Ala or

e .

[0040] According to the invention, this Fc region has the amino acid sequence depicted

on SEQ ID NO: 1 (Fc34). A nucleic acid coding for this Fc region is depicted on SEQ ID NO:

2 .

[0041] In another embodiment, the Fc region is modified at each of the amino acid

positions Phe243, Arg292, Tyr300, Val305, Lys326, Glu333 and Pro396 (Kabat) of the

human lgG1 Fc region.

[0042] According to the invention, in the modified Fc lgG1 Fc region, Phe243 is

substituted by Leu, Trp, Tyr, Arg, lie, Ala or Gin; Arg292 is substituted by Pro, Ala, or Gly;

Tyr300 is substituted by Leu, Lys, Phe, Ala or lie; Val305 is substituted by Leu, Ala or lie;

Lys326 is substituted by Ala, Val, Glu, Asp, Met, Ser, Asn or Trp; Pro396 is substituted by

Leu, Ala or lie, and Glu333 is substituted by Val, Gly, Ala, Gin, Asp, Asn, Lys, Arg or Ser.

[0043] According to this invention, this Fc region has the amino acid sequence depicted

on SEQ ID NO: 3 (Fc24). A nucleic acid coding for this Fc region is depicted on SEQ ID NO:

4 . A variant is the herein-called Fc39 region, having one difference with respect to Fc24, say

Val305 is substituted by lie.

[0044] In an embodiment, the antibody comprises the VH and VL amino acid sequences

are depicted on the following table:

Amino acid sequence VH Amino acid sequence VL

mR005-1 SEQ ID NO: 29 SEQ ID NO: 3 1

mR005-2 SEQ ID NO: 33 SEQ ID NO: 35



IDD001 1- 12 1 on SEQ ID NO: 39 1- 103 on SEQ ID NO: 37

[0045] In a preferred embodiment, the antibody comprises the CDRs of the antibody

mR005-1 whose VH and VL amino acid sequences are SEQ ID NO: 29, respectively SEQ ID

NO: 3 1 , or it comprises the VH and VL amino acid sequences of SEQ ID NO: 29,

respectively SEQ ID NO: 3 1 . This antibody may comprise ) a variant human lgG1 Fc region,

wherein this variant region comprises an amino acid substitution at each of the amino acid

positions 243, 292, 300, 305, 396, or 243, 292, 300, 305, 326, 396 or 243, 292, 300, 305,

326, 333, 396 of the human lgG1 Fc region, as disclosed herein. Said antibody may be

afucosylated.

[0046] In a preferred embodiment, the VH and VL sequences are humanized, in

particular they comprise the above mentioned CDRs and human frame-work regions or

humanized frame-work regions. In a typical embodiment, the antibody comprises the VH and

VL sequences presented on Figure 10 and SEQ ID NO: 39 (VH) and 37 (VL).

[0047] The CDRs of the anti-CD1 9 antibody R005-1 of the invention are:

SEQ
Sequence SEQ ID Sequence SEQ ID Sequence (Common

ID
IMGT NO: Kabat NO: numbering system)

NO:

VHm R005-1

CDR1 5 GYAFSSYW 11 SYWVN 16 SSYW

CDR2 6 IYPG DGDT 12 QIYPGDG DTNYNGKFKG 6 IYPGDG DT

CDR3 7 ARSITTVVGCAMDY 13 SITTVVGCAMDY 13 SITTVVGCAMDY

VLm R005-1

CDR1 8 DHINNW 14 KASDHINNWLA 8 DHINNW

CDR2 9 GAT 15 GATTLET 9 GAT

CDR3 10 QQSWNTPWT 10 QQSWNTPWT 10 QQSWNTPWT

[0048] T e CDRs of the anti-CD19 antibody R005-2 of the invention are:



[0049] The CDRs of the anti-CD1 9 humanized antibody IDD001 of the invention are the

same as those of R005-1 , except for CDR1 and CDR2 of the VL chain:

[0050] By definition, these CDRs include variant CDRs, by deletion, substitution or

addition of one or more amino acid(s), which variant keeps the specificity of the original CDR.

The common numbering system provides for a CDR definition having the shortest amino acid

sequences or the minimal CDR definition.

[0051] In an embodiment, the antibody comprises the CDRs whose sequence is depicted

on SEQ ID NO: 16, 6 , 13 and/or 8 , 9 , 10. In an embodiment, the antibody comprises the

CDRs whose sequence is depicted on SEQ ID NO: 5 , 6 , 7 and/or 8 , 9 , 10. In an

embodiment, the antibody comprises the CDRs whose sequence is depicted on SEQ ID NO:

11, 12 , 13 and/or 14, 15, 10. In an embodiment, the antibody comprises the CDRs whose

sequence is depicted on SEQ ID NO: 28, 18, 25 and/or 20, 2 1 , 22. In an embodiment, the

antibody comprises the CDRs whose sequence is depicted on SEQ ID NO: 17 , 18, 19 and/or

20, 2 1, 22. In an embodiment, the antibody comprises the CDRs whose sequence is

depicted on SEQ ID NO: 23, 24, 25 and/or 26, 27, 22. . In an embodiment, the antibody

comprises the CDRs whose sequence is depicted on SEQ ID NO: 17, 18, 19 and/or 20, 2 1 ,

22. In an embodiment, the antibody comprises the CDRs whose sequence is depicted on

SEQ ID NO: 23, 24, 25 and/or 26, 27, 22.

[0052] In an embodiment, the antibody comprises the CDRs whose sequence is depicted

on SEQ ID NO: 5 , 6 , 7 and/or 4 1, 43, 10. In an embodiment, the antibody comprises the

CDRs whose sequence is depicted on SEQ ID NO: 11, 12, 13 and/or 42, 44, 10 . In an

embodiment, the antibody comprises the CDRs whose sequence is depicted on SEQ ID NO:

16, 6 , 13 and/or 4 1, 43, 10.

[0053] According to a feature, the anti-CD19 antibodies the invention have been

produced in mammal cells, which, along the mutated region of the invention, leads to a non-

fucosylated or afucosylated antibody according to the invention. The mammal cell may be a



wild-type cell. It may be a rodent cell, in particular a CHO cell. The rodent cell may be wild-

type, such as in particular a wild-type CHO. The antibodies have a glycosylation profile

resulting from their production in that cell. Wild-type is used in its usual meaning, say is

relates to the phenotype of the typical form of a species as it occurs in nature.

[0054] In particular, from the transfected cells, e.g. wild-type CHO, the invention allows

to express recombinant antibodies carrying a common N-linked oligosaccharide structure of

a biantennary-type that comprises long chains with terminal GlcNac that are galactosylated

and non-fucosylated. According to a preferred feature, the monoclonal antibody has a low

level of fucose, as described in WO201 2/01 0562.

[0055] In an embodiment, the anti-CD19 antibody is able to generate ADCC and no

CDC. As an example of antibody having this profile is one having a variant human lgG1 Fc

region comprising an amino acid substitution at each of the amino acid positions 243, 292,

300, 305, 396. Such antibody was described in US 9,1 20,856, incorporated herein by

reference.

[0056] In another embodiment, the anti-CD1 9 antibody is able to generate CDC and

ADCC activity. Aq examples of antibodies having this profile is one having a variant human

lgG1 Fc region comprising an amino acid substitution at each of the amino acid positions

243, 292, 300, 305, 326, 396 or 243, 292, 300, 305, 326, 333, 396. Such antiboidies ared

disclosed in WO 2012/010562.

[0057] In an embodiment, these antibodies having the variable regions as disclosed

herein trigger programmed cell death or apoptosis.

[0058] In an embodiment, these antibodies comprise one Fab comprising the CDRs, or

the VH and VL regions of R005-1 , R005-2 or IDD001 , and the like, and one Fab specific to

another tumor antigen, especially an antigen on cancer B cell, as disclosed infra, e.g. CD20.

[0059] Antl-CD20 Antibodies

[0060] The combination therapy described herein may further comprise anti-CD20

antibodies.

[0061] Any suitable anti-CD20 antibody may be used in accordance with the methods and

compositions described herein. Suitable anti-CD20 antibodies include, for example, known

anti-CD20 antibodies, commercially available anti-CD20 antibodies, or anti- CD20 antibodies

developed using methods well known in the art

[0062] Examples of antibodies which bind the CD20 antigen include: "C2B8" which is

now called "Rituximab" ("RITUXAN™"); the yttrium-[90]-labeled 2B8 murine antibody

designated 2Β8" or "Ibritumomab Tiuxetan" (ZEVALIN™) (U.S. Pat No. 5,736,1 37,

expressly incorporated herein by reference); murine lgG2a "Bl," also called "Tositumomab,"

(Beckman Coulter) optionally labeled with 131 1 to generate the Ί 3 1 Ι-Β1" antibody (iodine



11 3 1 tositumomab, BEXXAR™) (U.S. Pat No. 5,595,721 , expressly incorporated herein by

reference); murine monoclonal antibody " 1F5" (Press et al. Blood 69(2):584-591 ( 1987) and

variants thereof including "framework patched" or humanized 1F5 (WO03/002607, Leung,

S.); ATCC deposit HB-96450; murine 2H7 and chimeric 2H7 antibody (U.S. Pat No.

5,677,1 80, expressly incorporated herein by reference); humanized 2H7; huMax-CD20

(Genmab, Denmark); AME-1 33 (Applied Molecular Evolution); A20 antibody or variants

thereof such as chimeric or humanized A20 antibody (cA20, hA20, respectively) (US

2003/021 9433, Immunomedics); and monoclonal antibodies L27, G28-2, 93-1 B3, B-CI or

NU-B2 available from the International Leukocyte Typing Workshop (Valentine et al., In:

Leukocyte Typing H I (McMichael, Ed., p.440, Oxford University Press (1987)). In an

exemplary embodiment the methods and compositions of the disclosure utilize rituximab, or

an antigen binding fragment thereof, in combination with an anti-CD1 9 antibody, or fragment

thereof.

[0063] The complete nucleic acid and amino acid sequences for the light chain variable

region and the heavy chain variable region or rituximab are disclosed in U.S. Patent No.

5,736,1 37. In particular, the nucleic acid and amino acid sequences for the light chain

variable region of rituximab are disclosed in Fig.4 and SEQ ID NO: 6 of U.S. Patent No.

5,736,1 37. The nucleic acid and amino acid sequence for the heavy chain variable region of

rituximab are disclosed in Fig. 5 and SEQ ID NO: 9 of U.S. Patent No. 5,736,137. The

nucleic acid and amino acid sequences of SEQ ID NOs: 6 and 9 and Figs.4 and 5 of U.S.

Patent No.5,736,137 are expressly incorporated herein by reference. Rituximab may also be

made by a CHO cell transfectoma comprising the vector DNA present in the E. coli host cell

deposited with the American Type Culture Collection (ATCC) under accession

number.691 19 . Rituximab may also be produced from hybridoma 2B8, which is deposited

with the ATCC under accession number HB 11388.

[0064] A CD20 antibody may be also a monoclonal human, humanized or chimeric anti-

CD20 antibody. Anti-CD20 antibodies used in compositions and methods of the disclosure

can be naked antibodies, immunoconjugates or fusion proteins. In certain embodiments, an

anti-CD20 antibody of the disclosure may mediate human antibody-dependent cellular

cytotoxicity (ADCC), complement-dependent cell- mediated cytotoxicity (CDC), and/or

apoptosis in an amount sufficient to deplete circulating B cells. In exemplary embodiments,

an anti-CD20 antibody of the disclosure is an anti-CD20 antibody that has been engineered

to have enhanced ADCC activity relative to the parent antibody. Methods for creating

antibody variants having enhanced ADCC activity are described above. In certain

embodiments, an anti-CD20 antibody of the disclosure is an afucosylated antibody having

enhanced ADCC activity.

[0065] Chemotherapeutic agents



[0066] Other examples of agents employed for cancer therapy are agents for targeted

therapy. These agents interfere with tumor growth by impairing specific molecular

mechanisms that participate to tumor initiation and/or progression. Agents for targeted

therapy are small molecules or antibodies and are commonly classified according to the

molecular target. Examples of molecular targets of targeted therapy are proteins participating

to cell signalling, apoptosis, gene transcription, DNA repair, cell cycle progression and/or

checkpoint, angiogenesis, invasion and metastasis.

[0067] Targeting CD1 9 with the antibodies of the present invention in combination with

existing chemotherapeutic treatments will be more effective in killing the tumor cells than

chemotherapy alone. A wide variety of drugs have been employed in chemotherapy of

cancer.

[0068] Chemotherapeutic agents can be classified in groups according to their mode of

action. A non-exhausitve list of chemotherapy classes follows hereafter: alkylating agents

(e.g cyclophosphamide), anthracyclines (e.g. doxorubicin), cytoskeletal disruptors (e.g.

paclitaxel), epothilones (e.g. ibxabepilone), histone deacetylase inhibitors (e.g. vorinostat),

inhibitors of topoisomerase (e.g. irinotecan), kinase inhibitors (e.g. imatinib), nucleotide

analogs and precursor analogs (e.g. azacytidine), peptide antibiotics (e.g. bleomycin),

platinum-based agents (e.g. cisplatin), retinoids (e.g. tretinoin), vinca alkaloids and

derivatives (e.g. vincristine).

[0069] Other agents used for cancer therapy, commonly classified as agents for

hormonal therapy, include hormones, inhibitors of hormone synthesis, hormone receptor

antagonists.

[0070] In one approach, antibody treatment or regimen, including combination of at least

two antibodies, is added to a standard chemotherapy regimen, in treating a cancer patient. In

an embodiment, the additional monoclonal antibody is directed against an antigen of

cancerous B cell or lymphocyte, such as CD20.

[0071] For those combinations in which the antibody and additional anti-cancer agent(s)

exert a synergistic effect against cancer cells, the dosage of the additional agent(s) may be

reduced, compared to the standard dosage of the second agent when administered alone.

The antibody may be co-administered with an amount of an anti-cancer drug that is effective

in enhancing sensitivity of cancer cells.

[0072] In one method of the invention, targeting CD1 9 and CD20 with antibody

combination or bispecific antibody, is administered to the patient prior to administration of a

chemotherapeutic agent. One alternative method comprises administering the

chemotherapeutic agent prior to administering the antibody combination or the bispecific

antibody and chemotherapeutic agent on an alternative schedule. In another embodiment,



the antibody combination or bispecific antibody and chemotherapeutic agent are

administered simultaneously.

[0073] Thus the present invention encompasses the use of a bispecific or multivalent

monoclonal antibody directed to CD1 9 and another antigen expressed by cancer B cells,

especially CD20. This antibody comprises a Fab specific to CD19 and a Fab specific to the

other target. Especially, the Fab specific to CD1 9 comprises VH and VL regions as disclosed

herein, defined by the CDRs or the whole VH and VL regions of R005-1 , R005-2 or,

preferably, IDD001 . In case the bispecific antibody also targets CD20, it is possible to use in

addition to the Fab specific to CD19 as disclosed herein, a Fab from any anti-CD20

monoclonal antibody disclosed supra, e.g. from Rituxan. Preferably, the bispecific antibody

comprises a human lgG1 Fc, especially a Fc mutated as disclosed herein, such as Fc24,

Fc34 or Fc39. Such a bispecific antibody is also encompassed by the present invention on

the monoclonal antibodies and is also an object of the invention.

[0074] The method of the invention may provide for the inclusion in a therapeutic

regimen involving the use of at least one other treatment method, such as irradiation,

chemotherapy with small molecule or antibody. The method of the invention may directly

include the administration of a sufficient amount of at least one additional antibody directed

against another target and/or at least one chemotherapeutic drug (such as small molecule),

for a simultaneous, separate or sequential administration with antibody(ies) of the invention,

to a mammal, including man. This combination more generally is useful for cancers (in

particular aggressive cancers) which do not respond well to treatment with the drug alone or

the antibodies/antibody of the invention alone, and for which the combination leads to a

synergistic effect.

[0075] Modifications and changes to antibodies

[0076] Modifications and changes may be made in the structure of a polypeptide of the

present invention and still obtain a molecule having like characteristics. In other words, these

modifications and changes are within the skill of the skilled person. For example, certain

amino acids can be substituted for other amino acids in a sequence without appreciable loss

of activity. Because it is the interactive capacity and nature of a polypeptide that defines that

polypeptide's biological functional activity, certain amino acid sequence substitutions can be

made in a polypeptide sequence (or, of course, its underlying DNA coding sequence) and

nevertheless obtain a polypeptide with like properties.

[0077] Based on its general knowledge on the amino acids, the person skilled in the art

is able, including by trial-and-assay routine experimentation, to determine amino acids and

positions that may be deleted, added or substituted without significantly changing the



functionality of the Fc region or of any other part of the antibody, including the binding

domain.

[0078] The Phe243 substitution by Leu, Trp, Tyr, Arg, lie, Ala or Gin; Arg292 substitution

by Pro, Ala, or Gly; Tyr300 substitution by Leu, Lys, Phe, Ala or lie; Val305 substitution by

Leu, Ala or lie; Lys326 substitution by Ala, Val, Glu, Asp, Met, Ser, Asn or Trp; Pro396

substitution by Leu, Ala or lie, and Glu333 substitution by Val, Gly, Ala, Gin, Asp, Asn, Lys,

Arg, Ala or Ser, have all been assayed one by one in a chR005-1 Fc24 monoclonal antibody

and proved to be acceptable substitutions to provide for ADCC whole blood and CDC in

human serum.

[0079] The antibodies of the invention may be a monoclonal antibody, a chimeric

antibody, a humanized antibody, a full human antibody, a bispecific antibody (e.g. against

CD19 and CD20), an association MAb, multivalent antibody composition, an antibody drug

conjugate or an antibody fragment with one or two specities at least. A "humanized antibody"

or "chimeric humanized antibody" shall mean an antibody derived from a non human

antibody, typically a murine antibody, that retains or substantially retains the antigen-binding

properties of the parental antibody, but which is less immunogenic in humans.

[0080] Methods for producing the antibodies are known from the skilled person.

[0081] For producing the anti-CD1 9 antibody of the invention, the mammal cells,

preferably rodent cells such as CHO cells, preferably wild-type cells (e.g. wild-type CHO

cells) may be transfected with one or several expression vectors. Preferably, the cells may

be co-transfected with an expression vector for light chain and with an expression vector for

heavy chain. For the production of antibodies useful in the invention, the person skilled in the

art may refer to WO201 2/01 0562, which is incorporated herein by reference.

[0082] Combination therapy

[0083] As used herein the term "combination" is used in its broadest sense and means

that a subject is treated with at least two therapeutic regimens. As used herein, the term

"drugs" may encompass antibody and chemotherapeutic agent.

[0084] Thus, "combination antibody therapy" for treating FL is intended to mean a

subject is treated with at least two drug regimens, more particularly, with at least one anti-

CD20 antibody in combination with at least one anti-CD1 9 antibody, but the timing of

administration of the different antibody regimens can be varied so long as the beneficial

effects of the combination of these antibodies is achieved. Treatment with an anti-CD20

antibody in combination with an anti-CD19 antibody can be at the same time (e.g.

simultaneously or concurrently), or at different times (e.g. consecutively or sequentially), or a

combination thereof.



[0085] Also, "combination therapy" for treating DLBCL is intended to mean a subject is

treated with at least two drug regimens, more particularly, with at least one chemotherapeutic

agent, e.g. vincristine, in combination with at least one anti-CD1 9 antibody, but the timing of

administration of the different regimens can be varied so long as the beneficial effects of the

combination of these drugs is achieved. Treatment with a chemotherapeutic agent, e.g.

vincristine, in combination with an anti-CD19 antibody can be at the same time (e.g.

simultaneously or concurrently), or at different times (e.g. consecutively or sequentially), or a

combination thereof.

[0086] For the purposes of the present disclosure, administering at the same time (e.g.,

simultaneously) refers to administering the drugs together in same formulation or in separate

formulations wherein the administration may be a few minutes to a few hours apart, but no

more than one day. As used herein administering at different times (e.g., sequentially) refers

to administering the drugs of the combination therapy a few hours to days, weeks and even

months apart.

[0087] Therefore, in certain embodiments a subject undergoing combination therapy can

receive both drugs at the same time (e.g., simultaneously) or at different times (e.g.,

sequentially, in either order, on the same day, or on different days), so long as the

therapeutic effect of the combination of both drugs is caused in the subject undergoing

therapy. In some embodiments, the combination of drugs will be given simultaneously for

one dosing, but other dosings will include sequential administration, in either order, on the

same day, or on different days. Where the two drugs are administered simultaneously, they

can be administered as separate pharmaceutical compositions, each comprising either drug

of the combination, or can be administered as a single pharmaceutical composition

comprising both of these drugs.

[0088] Therapeutic activity

[0089] Tumor response can also be assessed for changes in tumor morphology (e.g.,

overall tumor burden, tumor size, and the like) or disappearance of tumor using the usual

techniques at the disposal of the clinicians and laboratories, such as screening techniques

such as magnetic resonance imaging (MBS) scan, x-radiographic imaging, computed

tomographic (CT) scan, flow cytometry or fluorescence-activated cell sorter (FACS) analysis,

bioluminescent imaging, for example, luciferase imaging, bone scan imaging, and tumor

biopsy sampling including bond marrow aspiration (BMA). The methods of the disclosure

comprise using combination therapy which confers a positive therapeutic response to a

subject in need of a treatment for B cell diseases such as FL and DLBCL. A positive

therapeutic response with respect to the combination treatment using an anti-CD20 antibody

and an anti-CD1 9 antibody (e.g. to treat FL) or using an anti-CD19 antibody and a



chemotherapeutic agent, such as vincristine (e.g. to treat DLBCL) is intended to mean an

improvement in the disease in association with the anti-tumor activity of these drugs, and/or

an improvement in the symptoms associated with the disease. That is, an antiproliferative

effect, the prevention of further tumor outgrowths, a reduction in tumor size, a reduction in

the number of cancer cells, and/or a decrease in one or more symptoms mediated by

neoplastic B cells can be observed. Thus, for example, an improvement in the disease may

be characterized as a complete response.

[0090] Combination therapy will preferably induce a regression or a remission of non-

Hogkin's lymphoma expressing CD19, in particular of FL or DLCBL expressing CD19.

Combination therapy may also induce therapeutic effect, including cell death or apoptosis, on

non-Hogkin's lymphoma expressing CD19 that are resistant to current treatments with

antibodies and/or chemotherapy, such as some DLBCLs, e.g. of the ABC subtype.

[0091] The term "Regression" means a reduction in the size of the tumor mass; a reduction

in metastatic invasiveness of the tumor; a reduction in the rate of tumor growth; an increased

patient survival rate; and/or an increase in observed clinical correlates of improved prognosis

such as increased tumor infiltrating lymphocytes and decreased tumor vascularization; and

the like. Regression may be regarded as a "partial response", say at least about a 50%

decrease in all measurable tumor burden (e.g., the number of tumor cells present in the

subject) in the absence of new lesions and persisting for at least one month.

[0092] The term "Remission" means that the tumor or the tumor cells are no longer

detectable. Remission may be regarded as a "complete response", say an absence of

clinically detectable disease with normalization of any previously abnormal radiographic

studies, bone marrow, and cerebrospinal fluid (CSF). Such a response must persist for at

least one month following treatment according to the methods of the disclosure.

[0093] A combination of the invention can be used as a "therapeutic composition" to inhibit

growth of mammalian, particulary human, cancer cells as a combination therapy, and/or in

further combination with radiation therapy. An effective amount of a therapeutic composition

is administered preferably to inhibit or reverse progression of cancers that are expressing

CD19, or otherwise result in a statistically significant increase in remission, or progression-

free survival (i.e., the length of time during and after treatment in which a patient is living with

said targeted cancer, i.e. DLBCL or FL, that does not get worse), or overall survival (also

called "survival rate"; i.e., the percentage of people in a study or treatment group who are

alive for a certain period of time after they were diagnosed with or treated for cancer) relative

to treatment with a control.

[0094] Pharmaceutical compositions



[0095] The drugs used in the present combination therapy are administered at a

therapeutically effective dose. The term "therapeutically effective dose," "therapeutically

effective amount," or "effective amount" is intended to be an amount of the anti-CD19

antibody that, when administered in combination with an amount of the anti-CD20 antibody

(e.g. in treating FL) or the chemotherapeutic agent (e.g. in treating DLBCL), brings about a

positive therapeutic response with respect to treatment of a subject for a cancer comprising

neoplastic B cells, such as FL and DLBCL. In some embodiments, a therapeutically effective

dose of either each drug is in the range from about 0.1 mg/kg to about 200 mg/kg, for

example from about 1 mg/kg to up to about 100 mg/kg. In some embodiments, the dosage

can be 1, 3 , 5 , 10 , 15, 20, 25, or 30 mg/kg. The inventions provides combination therapy or

regimen with at least two different antibodies or at least one antibody and ant least one

chemotherapeutic agent. By result of this, the therapeutic effective dose of one drug

(antibody or chemotherapeutic agent) required for a given therapeutic effect may be lower

than if used alone, so the low dosage values (e.g. equal or less than 60 mg/kg) given may be

sufficient amount, e.g. 1, 3 , 5 , 10 , 15 , 20, 25, or 30 mg/kg.

[0096] Such "therapeutically effective dose," "therapeutically effective amount," or

"effective amount" can be routinely determined by those of skilled in the art. The amount of

the compound actually administered will typically be determined by a physician, in the light of

the relevant circumstances, including the condition to be treated, the chosen route of

administration, the actual compound administered, the age, weight, and response of the

individual patient, the severity of the patient's symptoms, etc. It will also be appreciated by

those of stalled in the art that the dosage may be dependent on the stability of the

administered peptide.

[0097] The pharmaceutical compositions can be administered by injection, that is,

intravenously, intramuscularly, intracutaneously, subcutaneously, intraduodenally or

intraperitoneal^. Other pharmaceutical delivery systems can also be employed, for example,

liposomes.

[0098] An anti-CD19 monoclonal antibody of the present invention can be administered

prior to and/or subsequent to (collectively, "sequential treatment"), and/or simultaneously

with ("concurrent treatment") a specific second monoclonal antibody or a chemotherapeutic

agent according to the present invention. Sequential treatment (such as pretreatment, post-

treatment, or overlapping treatment) of the combination, also includes regimens in which the

drugs are alternated, or wherein one component is administered long-term and the other(s)

are administered intermittently. Components of the combination may be administered in the

same or in separate compositions, and by the same or different routes of administration.



[0099] A pharmaceutical composition comprising a therapeutic composition of the

present invention may contain formulation materials for modifying, maintaining or preserving,

for example, the pH, osmolarity, viscosity, clarity, color, isotonicity, odor, sterility, stability,

rate of dissolution or release, adsorption, or penetration of the composition. The primary

vehicle or carrier in a pharmaceutical composition may be either aqueous or non-aqueous in

nature. For example, a suitable vehicle or carrier may be water for injection or physiological

saline, possibly supplemented with other materials common in compositions for parenteral

administration. Neutral buffered saline or saline mixed with serum albumin are further

exemplary vehicles. Other exemplary pharmaceutical compositions comprise Tris buffer of

about pH 7.0-8.5, or acetate buffer of about pH 4.0-5.5, which may further include sorbitol or

a suitable substitute therefore. In one embodiment of the present invention, binding agent

compositions may be prepared for storage by mixing the selected composition having the

desired degree of purity with optional formulation agents (Remington's Pharmaceutical

Sciences, supra) in the form of a lyophilized cake or an aqueous solution. Further, the

binding agent product may be formulated as a lyophilizate using appropriate excipients such

as sucrose.

[00100] The formulation components are present in concentrations that are acceptable to

the site of administration. For example, buffers are used to maintain the composition at

physiological pH or at slightly lower pH, typically within a pH range of from about 5 to about

8 . A particularly suitable vehicle for parenteral administration is sterile distilled water in which

a binding agent is formulated as a sterile, isotonic solution, properly preserved. Yet another

preparation can involve the formulation of the desired molecule with an long-lasting agent

that provide for the controlled or sustained release of the product which may then be

delivered via a depot injection (such as injectable microspheres, bio-erodible particles,

polymeric compounds (polylactic acid, polyglycolic acid), beads, or liposomes).

[00101] In another aspect, pharmaceutical formulations suitable for parenteral

administration may be formulated in aqueous solutions, preferably in physiologically

compatible buffers such as Hanks' solution, Ringer's solution, or physiologically buffered

saline. Aqueous injection suspensions may contain substances that increase the viscosity of

the suspension, such as sodium carboxymethyl cellulose, sorbitol, or dextran. Additional

pharmaceutical compositions will be evident to those skilled in the art, including formulations

involving binding agent molecules in sustained- or controlled-delivery formulations.

[00102] Techniques for formulating a variety of other sustained- or controlled-delivery

means, such as liposome carriers, bio-erodible microparticles or porous beads and depot

injections, are also known to those skilled in the art. The pharmaceutical composition to be

used for in vivo administration typically must be sterile. This may be accomplished by

filtration through sterile filtration membranes. Where the composition is lyophilized,



sterilization using this method may be conducted either prior to or following lyophilization and

reconstitution. The composition for parenteral administration may be stored in lyophilized

form or in solution. In addition, parenteral compositions generally are placed into a container

having a sterile access port, for example, an intravenous solution bag or vial having a

stopper pierceable by a hypodermic injection needle.

[00103] Once the pharmaceutical composition has been formulated, it may be stored in

sterile vials as a solution, suspension, gel, emulsion, solid, or a dehydrated or lyophilized

powder. Such formulations may be stored either in a ready-to-use form or in a form (e.g.,

lyophilized) requiring reconstitution prior to administration.

[00104] For any compound, the therapeutically effective dose can be estimated initially

either in cell culture assays or in animal models such as mice, rats, rabbits, dogs, pigs, or

monkeys. An animal model may also be used to determine the appropriate concentration

range and route of administration. Such information can then be used to determine useful

doses and routes for administration in humans. The exact dosage will be determined in light

of factors related to the subject requiring treatment. Dosage and administration are adjusted

to provide sufficient levels of the active compound or to maintain the desired effect. Factors

that may be taken into account include the severity of the disease state, the general health of

the subject, the age, weight, and gender of the subject, time and frequency of administration,

drug combination(s), reaction sensitivities, and response to therapy. Long-acting

pharmaceutical compositions may be administered every 3 to 4 days, every week, or

biweekly depending on the half-life and clearance rate of the particular formulation. The

frequency of dosing will depend upon the pharmacokinetic parameters of the molecule in the

formulation used. Typically, a composition is administered until a dosage is reached that

achieves the desired effect. The composition may therefore be administered as a single

dose, or as multiple doses (at the same or different concentrations/dosages) over time, or as

a continuous infusion. Further refinement of the appropriate dosage is routinely made.

Appropriate dosages may be ascertained through use of appropriate dose-response data.

[00105] BRIEF DESCRIPTION OF THE DRAWINGS

[00106] Figure 1: The nucleotide and amino acids sequences of the murine MAbs R005-1

and R005-2 MAbs, (A): VH (B): VL. Amino acids are shown as one-letter codes.

[00107] Figure 2 : The amino acids and nucleic acid sequences of chimeric Fc24 (SEQ ID

NO: 3 and 4) or Fc34 (SEQ ID NO: 1 and 2) variant MAb. The sequenceof Fc39 is the same

as sequence of Fc24, with an lie at position 305. Amino acids are shown as one-letter codes.



According to the literature, the amino acid numbering of Fc region is based to the Kabat data

base, (CH1 : aa n°1 18 to 2 15 ; Hinge: aa n°216 to 230; CH2: aa n°231 to 340; CH3: aa n°341

to 447).

Variations between the various Fc used in the invention with respect to native Fc (FcO):

[00108] Figure 3 : In vivo inhibition of tumour growth of DLBCL subtype ABC with MAb

anti-CD19 / IDD001 . 3A: xenograft model LY0257; 3B: xenograft model LY2264; 3C:

xenograft model LY3604; 3D: xenograft model LY2264 with dose variations.

[00109] Figure 4 : In vivo inhibition of tumour growth of DLBCL subtype GCB with MAb

anti-CD19 / IDD001 . 4A: xenograft model LY2214; 4B: xenograft model LY2318 ; 4C:

xenograft model LY2214 with dose variations.

[001 10] Figure 5 : In vivo inhibition of tumour growth of DLBCL subtype ABC/G

CB with MAb anti- CD1 9 / IDD001 . 5A: xenograft model LY2345; 5B: xenograft model

LY2266; 5C: xenograft model LY2345 with dose variations.

[001 11] Figure 6 : In vivo inhibition of tumour growth of DLBCL ABC subtype with MAb

anti-CD19 / IDD001 in combination with vincristine.

[001 12] Figure 7 : In vivo inhibition of tumour growth of DLBCL ABC subtype with MAb

anti-CD19 / IDD001 in combination with doxorubicine.

[001 13] Figure 8 : In vivo inhibition of tumour growth of FL with MAb anti-CD1 9 / IDD001

in combination with MAb anti-CD20 (rituximab)

[001 14] Figure 9 : Co-targeting CD19 and CD20 increases the survival percentage with

lower MAb concentration.

[001 15] Figure 10: Light and Heavy humanized sequences, antibody IDD001 .

[001 16] Example 1: The anti-CD19 antibodies were produced as described in WO

2012/010562 or US 9,120,856.

[001 17] The murine MAb screening regarding the ability to trigger the highest level of

programmed cell death or apoptosis was performed. Two MAbs anti CD1 9 were selected

with the nucleotide and amino acids sequences of the murine MAbs R005-1 and R005-2

MAbs described in figure 1.

[001 18] To improve the cancer cell depleting, Fc engineering was performed to enhance

cytotoxicity potency dependent on ADCC and CDC. The amino acids and nucleic acid

sequences of optimised Fc codified Fc24 (SEQ ID NO: 3 and 4) or Fc34 (SEQ ID NO: 1 and

2) variant MAb were described as one-letter codes in figure 2. According to the literature, the



amino acid numbering of Fc region is based to the Kabat data base, (CH1 : aa n°1 18 to 215;

Hinge: aa n°216 to 230; CH2: aa n°231 to 340; CH3: aa n°341 to 447). Variations between

the various Fc used in the invention with respect to native Fc (FcO).

[001 19] The full sequence of the Fc optimised humanised MAb IDD001 is described in

Figure 10 .

[00120] Exemple 2 : Different amino acid substitutions in the Fc region:

[00121] In these experiments, several alternative monoclonal antibodies were generated

based on the chR005-1 Fc24 of example 1. This antibody has variable regions binding to

CD19 and an lgG1 Fc region comprising the mutations

F243IJ R292P/Y300L/V305L/K326A/E333A/P396L. Variants of this antibody have thus been

prepared wherein one substitution amino acid has been changed.

[00122] These variants were assayed for CDC in the presence of human serum and

ADCC in whole blood.

[001 23] The results obtained are presented in a January 11, 201 6 Declaration under Rule

132 in the File History of US application 13/81 1, 1 34, which Declaration is incorpoirated

herein by reference. The results show that the following variant substitutions are functional

on ADCC whole blood and CDC in human serum, with no significant impact being observed

with respect to the original substitution of IDD001 :

- F243: L could be subsituted by W , Y, R, Q, I, A

- R292: P could be subsituted by G or A

- V305: L (or I) could be subsituted by A

- P396: L could be subsituted by I or A

- Y300: L could be subsituted by K, F, I , A

- K326: A could be subsituted by V, E, D, M, S, N, W

- E333: A could be subsituted by V, G, D, K, S, N, R, Q.

[00124] Thus the person skilled in the art may appreciate that substitutions may be made

in the Fc region while keeping substantially the effector functions of the Fc or the antibody

comprising the Fc, and that these substitutions are encompassed by the present invention.

[00125] Exemple 3 : Rituxan® (rituximab) was purchased commercially by Roche.

[00126] Exemple 4 : Oncovin® (vincristine) was purchased commercially by Selleck

(Catalog number: S 1241)

[00127] Exemple 5 : Adriamycine® (doxorubicine) was purchased commercially by

Selleck (Catalog number: S1208)

[00128] Example 6 : In vivo investigation on PDX models for DLBCL: Each mouse was

inoculated subcutaneously at the right flank with one primary human tumor xenograft model

(LY0257, LY2214, LY2264, LY2266, LY231 8 , LY2345 orl_Y3604) tumor fragment (2-3 mm in



diameter) for tumour development. When average or individual tumor size reaches 100-250

mm3, mice was randomly (rolling enrollment will be involved if necessary) allocated into 3

groups. Each group contained 1 or 2 mice. The day of grouping and dosing initiation was

denoted as day 0 . The dosing volume was adjusted for body weight (Dosing volume = 5

J g). After tumor inoculation, the animals were checked daily for morbidity and mortality. At

the time of routine monitoring, the animals were checked for any effects of tumor growth and

treatments on normal behavior such as mobility, food and water consumption, body weight

gain/loss, eye/hair matting and any other abnormal effect. Death and observed clinical signs

were recorded on the basis of the numbers of animals within each subset. Two weeks of

dosing-free observation were applied after final treatment. The animals in vehicle group were

sacrificed before study termination because of tumor volume (TV) over 3000mm3. Tumor size

was measured by caliper twice weekly in two dimensions. The tumor volume was expressed

in mm3 using the formula: TV = 0.5 a χ b2 where a and b are the long and short diameters of

the tumor, respectively. Body weight was measured twice weekly. When individual mouse

has a body weight loss ≥15%, the mouse was given dosing holiday(s) until its body weight

recovers to body weight loss. Under following conditions, the in-life experiment of individual

animal or whole groups was terminated, by human euthanization, prior to death, or before

reaching a comatose state.

[00129] DLBCL in vivo proof of concept from patient derivates (PDX models): 7

HuPrime® lymphoma xenograft models (selected in CRO cell bank CD19+ for cDNA),

LY0257, LY2214, LY2264, LY2266, LY2318 , LY2345 and LY3604, were selected. The

cancer subtype of those models is listed in the table below.

Table 1: Study design of MAb impact regarding DLBCL subtype

[00130] Study design for MAb impact regarding DLBCL subtypes Seven HuPrime®

DLBCL lymphoma xenograft models as ABC (LY0257, LY2264, LY3604), GCB (LY2214,

LY2318) or ABC/GCB (LY2345, LY2266) were tested.

Dose level Dose
Group N Treatment Dosing Frequency

(mg/kg) Route



No treatment

1 1 or irrelevant NA NA BIW x4

human IgG

IDD001
2 2 10 i.v. BIW x4

MAb anti CD1 9

Table 2: Study design of MAb impact regarding DLBCL subtype

N: animal number per group

[00131] Study design for MAb dose effect according the DLBCL subtypes

Three HuPrime® DLBCL lymphoma xenograft models as ABC (LY2264), GCB (LY2214),

ABC/GCB (LY2345) were tested.

Table 3: Study design of MAb dosing efficacy study for ABC IL Y2264 and GCB / LY2214 in Nod

SCID mice

Table 4: Study design of of MAb dosing efficacy study for ABC/GCB L Y2345 in NPG mice

Note: N: animal number per group

[001 32] Study design for Combitherapy for DLBCL ABC subtype

The HuPrime® DLBCL lymphoma xenograft model ABC (LY0257) was tested.

Dose level
Group N Treatment Dose Route Dosing Frequency

(mg/kg)

1 3 BIW x4 - - BIWx4



IDD001

2 3 MAb anti CD1 9 10 i.v. BIWx4

3 3 Vincristine 0.2 i.p. QDx7

4 3 Doxorubicin 5 i. v. Q3Dx4

IDD001

MAb anti CD1 9 10 i.v. BIW.4

5 3

Vincristine 0.2 i.p. QDx7

IDD001

MAb anti CD1 9 10 i.v. BIWx4

6 3

Doxorubicin 5 i.v. Q3Dx4

Table 5: Study design of combitherapy for LY0257 in BALB/c nude mice

[00133] In vivo inhibition of tumor growth of DLBCL subtypes with MAb anti-CD19

[00134] Results show in figure 3 revealed that DLBCL- ABC lymphoma was reduced

partially as exemplified from three independent human tumors in PDX grafted mice

produced. 3A: xenograft model LY0257; 3B: xenograft model LY2264; 3C: xenograft model

LY3604. Following the dose-dependent manner, IDD001 mediated cytotoxicity of LY2264

PDX model was very sensitive at the highest MAb dose of 10 mg/kg. 3D: xenograft model

LY2264 with dose variations.

[00135] Results show in figure 4 revealed that IDD001 mediated cytotoxicity against two

DLBCL- GCB lymphoma at varying degrees of cell killing. The LY2214 PDX model was very

sensitive, whereas the LY2318 PDX model was moderately sensitive. 4A: xenograft model

LY2214; 4B: xenograft model LY2318. Following the dose-dependent manner, IDD001

mediated cytotoxicity of LY2214 PDX model was very sensitive at the highest MAb dose of

10 mg/kg. 4C: xenograft model LY2214 with dose variations.

[00136] Results show in figure 5 revealed that DLBCL-ABC/GCB lymphoma was reduced

partially 5A: xenograft model LY2345; 5B: xenograft model LY2266. Even at highest MAb

concentration (50 mg/ml), no complete tumor regression was observed. 5C: xenograft model

LY2345 with dose variations.

[00137] In vivo inhibition of tumor growth of Diffuse Large B cell lymphoma

(DLBCL) subtypes with combitherapy based on MAb anti-CD19 and chemodrugs

[00138] In order to enhance tumor regression, the cytotoxic effects of a combination of

IDD001 and Vincristine were presented in figure 6 . The combitherapy with IDD001 and



vincristine of LY0257 DLBCL - ABC model produced synergistic cell killing compared with

either single agent.

[00139] By contrast results show in figure 7 revealed that no similar stronger growth tumor

control was observed following the combitherapy with IDD001 and doxorubicine of LY0257

DLBCL - ABC model.

[00140] Example 7 : In vivo investigation on CDX models for FL

[00141] Human follicular cell line RL was subcutaneously injected in SCID mice, with a

concentration of 5 . 0 cells per injection (200 µ ) . Mice were randomized when the tumors

reached a mean volume of about 100 mm3 for the 9 groups (total 45 mice). All the mice were

observed in order to detect any toxic effects of the product. The endpoint was defined by

animal ethics as a tumor diameter of >18mm, significant weight loss or alteration of animal

well-being. In order to assess the effectiveness of the compounds on tumorigenesis, tumor

volume was measured two times a week.The sizes of the primary tumors were measured

using calipers and the tumor volume (TV) was extrapolated to a sphere using the formula

TV= 4/3 π x r3, by calculating the mean radius from the two measurements. The median and

standard deviation were also calculated for each group. Median is preferred to mean in order

to exclude the extreme values. MAb treatment was administered by intraperitoneal injection

twice a week during three weeks at 30, 10 or 1 mg/kg doses. The product was prepared in

accordance with the sponsor's guidelines, i.e. diluted in PBS. Mice were sacrificed when the

tumors reached a maximum volume of 1600 mm3. The endpoints were defined by clinical trial

ethics as a tumor diameter of >18mm or weight loss of > 10% of body weight, or when the

tumors are dangerous for mice (necrosis). Statistical analysis was performed with GraphPad

Prism software. GraphPad Prism combined scientific graphing, comprehensive curve fitting,

understandable statistics, and data organization. The t-test (two-tailed test) was performed

on the tumor volume values (mm3) measured on the day of sacrifice.

[00142] Results shown in Figure 8 that the combination treatment resulted in additive

cytotoxicity of tumour growth of FL with MAb anti-CD19 / IDD001 in combination with MAb

anti-CD20 (rituximab).

[00143] Co-targeting CD19 and CD20 increased the survival percentage. Whereas 33% of

mice treated with rituximab at 1 mg/kg are in complete remission, 50% mice treated with

rituximab and IDD001 are in complete remission at day 45. Detailed values of survival at day

55 are presented in the following table:



rituximab- 1mg/kg
+ IDD001 - 1mg/kg 50 50

[00144] The invention will now be described by the following numbered paragraphs:

1- A pharmaceutical composition comprising an anti-CD19 antibody which comprises

(i) the CDRs of one of the antibodies R005-1 , R005-2 or IDD001 whose VH and VL amino

acid sequences are depicted on the following table,

(2i) a variant human lgG1 Fc region, wherein this variant region comprises an amino acid

substitution at each of the amino acid positions 243, 292, 300, 305, 396, or 243, 292, 300,

305, 326, 396 or 243, 292, 300, 305, 326, 333, 396 of the human IgG Fc region, wherein the

numbering of the amino acid residues in the Fc region is the one of the Kabat,

for use in treating Diffuse Large B Cell Lymphoma (DLBCL) expressing CD1 9 or Follicular

Lymphoma (FL) expressing CD1 9 in a patient in need thereof.

2- A combination of ( 1) an anti-CD1 9 antibody comprising

(i) the CDRs of one of the antibodies R005-1 , R005-2 or IDD001 whose VH and VL amino

acid sequences are depicted on the following table,

(2i) a variant human lgG1 Fc region, wherein this variant region comprises an amino acid

substitution at each of the amino acid positions 243, 292, 300, 305, 396, or 243, 292, 300,

305, 326, 396 or 243, 292, 300, 305, 326, 333, 396 of the human IgG Fc region, wherein the

numbering of the amino acid residues in the Fc region is the one of the Kabat,

and (2) a chemotherapeutic drug of the vinca alcloid group, for use in treating Diffuse Large

B Cell Lymphoma (DLBCL) expressing CD19 in a patient in need thereof.

3- The combination for the use of paragraph 2 , wherein the chemotherapeutic

drug is vincristine.

4- The combination for the use of paragraph 2 or 3 , which is for use to treat

DLBCL subtype GCB, ABC or ABC / GCB.

5- The combination for the use of any one of paragraphs 2 to 4 , which is for use in

combination with vincristine to treat DLBCL subtype ABC or GCB or ABC/GCB, wherein the

combined use of the antibody and the chemotherapeutic drug is simultaneous, separate or

sequential.



6- The combination for the use of any one of paragraphs 2 to 5 , wherein the anti-

CD19 antibody in combination with vincristine leads to higher rate of regression compared

with either single agent.

7- A combination of ( 1) an anti-CD1 9 antibody comprising

(i) the CDRs of one of the antibodies R005-1 , R005-2 or IDD001 whose VH and VL amino

acid sequences are depicted on the following table,

(2i) a variant human lgG1 Fc region, wherein this variant region comprises an amino acid

substitution at each of the amino acid positions 243, 292, 300, 305, 396, or 243, 292, 300,

305, 326, 396 or 243, 292, 300, 305, 326, 333, 396 of the human IgG Fc region, wherein the

numbering of the amino acid residues in the Fc region is the one of the Kabat,

and (2) an anti-CD20 antibody for use in treating Follicular Lymphoma (FL) expressing CD19

and CD20 in a patient in need thereof.

8- The combination for the use of paragraph 8 , wherein the anti-CD20 antibody is

rituxan.

9- The combination for the use of paragraph 7 or, wherein the combination of both

antibodies leads to a higher rate of regression or remission compared with either single

agent.

10- The combination for the use of any one of paragraphs 2 to 9 , wherein the anti-

CD19 antibody comprises VH and VL amino acid sequences are depicted on the following

table,

11- The composition or combination for the use of any one of paragraphs 1 to 10,

wherein the antibody comprises an Fc region in which Phe243 is substituted by Leu, Arg292

is substituted by Pro, Tyr300 is substituted by Leu, Val305 is substituted by Leu or lie,

Lys326 is substituted by Ala and Pro396 is substituted by Leu.

12- The composition or combination for the use of any one of paragraphs 1 to 10,

wherein the antibody comprises an Fc region in which Phe243 is substituted by Leu, Arg292

is substituted by Pro, Tyr300 is substituted by Leu, Val305 is substituted by Leu or lie,

Lys326 is substituted by Ala and Pro396 is substituted by Leu, and Glu333 is substituted by

Ala.



13- Humanized monoclonal anti-CD19 antibody, having the VH sequence SEQ ID

and the VL sequence SEQ ID NO: 37.



CLAIMS

1- A pharmaceutical composition comprising an anti-CD1 9 antibody which comprises

(i) the CDRs of one of the antibodies R005-1 , R005-2 or IDD001 whose VH and VL amino

acid sequences are depicted on the following table,

(2i) a variant human lgG1 Fc region, wherein this variant region comprises an amino acid

substitution at each of the amino acid positions 243, 292, 300, 305, 396, or 243, 292, 300,

305, 326, 396 or 243, 292, 300, 305, 326, 333, 396 of the human IgG Fc region, wherein the

numbering of the amino acid residues in the Fc region is the one of the Kabat,

for use in treating Diffuse Large B Cell Lymphoma (DLBCL) expressing CD1 9 in a patient in

need thereof.

2- A combination of ( 1) an anti-CD1 9 antibody comprising

(i) the CDRs of one of the antibodies R005-1 , R005-2 or IDD001 whose VH and VL amino

acid sequences are depicted on the following table,

(2i) a variant human lgG1 Fc region, wherein this variant region comprises an amino acid

substitution at each of the amino acid positions 243, 292, 300, 305, 396, or 243, 292, 300,

305, 326, 396 or 243, 292, 300, 305, 326, 333, 396 of the human IgG Fc region, wherein the

numbering of the amino acid residues in the Fc region is the one of the Kabat,

and (2) a chemotherapeutic drug of the vinca alcloid group, for use in treating Diffuse Large

B Cell Lymphoma (DLBCL) expressing CD19 in a patient in need thereof.

3- The combination for the use of claim 2 , wherein the chemotherapeutic drug is

vincristine.

4- The combination for the use of claim 2 or 3 , which is for use to treat DLBCL

subtype GCB, ABC or ABC / GCB.

5- The combination for the use of any one of claims 2 to 4 , which is for use in

combination with vincristine to treat DLBCL subtype ABC or GCB or ABC/GCB, wherein the

combined use of the antibody and the chemotherapeutic drug is simultaneous, separate or

sequential.



6- The combination for the use of any one of claims 2 to 5 , wherein the anti-CD1 9

antibody in combination with vincristine leads to higher rate of regression compared with

either single agent.

7- A combination of ( 1) an anti-CD1 9 antibody comprising

(i) the CDRs of one of the antibodies R005-1 , R005-2 or IDD001 whose VH and VL amino

acid sequences are depicted on the following table,

(2i) a variant human lgG1 Fc region, wherein this variant region comprises an amino acid

substitution at each of the amino acid positions 243, 292, 300, 305, 396, or 243, 292, 300,

305, 326, 396 or 243, 292, 300, 305, 326, 333, 396 of the human IgG Fc region, wherein the

numbering of the amino acid residues in the Fc region is the one of the Kabat,

and (2) an anti-CD20 antibody for use in treating Follicular Lymphoma (FL) expressing CD19

and CD20 in a patient in need thereof.

8- The combination for the use of claim 8 , wherein the anti-CD20 antibody is

rituxan.

9- The combination for the use of claim 7 or, wherein the combination of both

antibodies leads to a higher rate of regression or remission compared with either single

agent.

10- The combination for the use of any one of claims 2 to 9 , wherein the anti-CD1 9

antibody comprises VH and VL amino acid sequences are depicted on the following table,

11- The composition or combination for the use of any one of claims 1 to 10,

wherein the antibody comprises an Fc region in which Phe243 is substituted by Leu, Arg292

is substituted by Pro, Tyr300 is substituted by Leu, Val305 is substituted by Leu or lie,

Lys326 is substituted by Ala and Pro396 is substituted by Leu.

12- The composition or combination for the use of any one of claims 1 to 10,

wherein the antibody comprises an Fc region in which Phe243 is substituted by Leu, Arg292

is substituted by Pro, Tyr300 is substituted by Leu, Val305 is substituted by Leu or lie,

Lys326 is substituted by Ala and Pro396 is substituted by Leu, and Glu333 is substituted by

Ala.

13- Humanized monoclonal anti-CD19 antibody, having the following CDRs:



Sequence
SEQ

Sequence SEQ ID Sequence SEQ (Common
ID

IMGT NO: Kabat ID NO: numbering
NO:

system)

VH IDD001

CDR1 5 GYAFSSYW 11 SYWVN 16 SSYW

CDR2 6 IYPGDGDT 12 QIYPGDGDTNYNGKFKG 6 IYPGDGDT

CDR3 7 ARSITTVVGCAMDY 13 SITTVVGCAMDY 13 SITTVVGCAMDY

VL IDD001

CDR1 4 1 QSINNW 42 KASQSINNWLA 4 1 QSINNW

CDR2 43 GAS 44 GASTLET 43 GAS

CDR3 10 QQSWNTPWT 10 QQSWNTPWT 10 QQSWNTPWT

14. The humanized monoclonal anti-CD1 9 antibody of claim 13 , having the VH

sequence 1- 12 1 of SEQ ID NO: 39 and the VL sequence 1- 103 of SEQ ID NO: 37.

15 . The humanized monoclonal anti-CD1 9 antibody of claim 13 , having a Heavy

5 Chain of SEQ ID NO: 39 and a Light Chain of SEQ ID NO: 37.

16 . A method for treating Diffuse Large B Cell Lymphoma (DLBCL) in a patient in

need thereof, comprising administering an efficient amount of a pharmaceutical composition

according to claim 1 or 2 , or a monoclonal antibody according to any one of claims 13 to 15.

17 . A method for treating Follicular Lymphoma (FL), comprising administering an

0 efficient amount of a pharmaceutical composition according to claim 7 , and an efficient

amount of an anti-CD20 monoclonal antibody.

18 . A method for treating Follicular Lymphoma (FL) in a patient in need thereof,

comprising administering an efficient amount of a monoclonal antibody according to any one

of claims 13 to 15.
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