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ANTI-CXCR4 ANTIBODY WITH EFFECTOR FUNCTIONS AND ITS

USE FOR THE TREATMENT OF CANCER.

The présent application relates to a method of treatîng cancer by administering 

an anti-CXCR4 monoclonal antibody capable of inducing effector function(s).

Chemokines are small, secreted peptides that control the migration of leukocytes 

along a chemical gradient of ligand, known as chemokine gradient, especially during 

immune reactions (Zlotnick A. et al., 2000). They are divided into two major 

subfamilies, CC and CXC, based on the position of their NHj-terminal cysteine 

residues, and bind to G protein coupled receptors, whose two major sub families are 

designated CCR and CXCR. More than 50 human chemokines and 18 chemokine 

receptors hâve been discovered so far.

Many cancers hâve a complex chemokine network that influences the immune- 

cell infiltration of tumor, as well as tumor cell growth, survival, migration and 

angiogenesis. Immune cells, endothélial cells and tumor cells themselves express 

chemokine receptors and can respond to chemokine gradients. Studies of human cancer 

biopsy samples and mouse cancer models show that cancer cell chemokine-receptor 

expression is associated with increase metastatic capacity. Malignant cells from 

different cancer types hâve different profiles of chemokine-receptor expression, but 

Chemokine receptor 4 (CXCR4) is most commonly found. Cells from at least 23 

different types of human cancers of épithélial, mesenchymal and haematopoietic origin 

express CXCR4 receptor (Balkwill F. et al., 2004).

Chemokine receptor 4 (also known as fusin, CD184, LESTR or HUMSTR) 

exists as two isoforms comprising 352 or 360 amino acids. Residue Asn11 îs 

glycosylated, residue Tyr2l is modified by the addition of a sulfate group and Cys 109 

and 186 are bond with a dîsulfide bridge on the extracellular part of the receptor (Juarez 

J. et al., 2004).

This receptor is expressed by different kind of normal tissues, naïve, non-

memory T-cells, regulatory T cells, B-cells, neutrophils, endothélial cells, primary

monocytes, dendritic cells, Natural Killer (NK) cells, CD34+ hematopoietic stem cells

and at a low level in heart, colon, liver, kidneys and brain. CXCR4 plays a key rôle in

leukocytes trafficking, B cell lymphopoiesîs and myeiopoiesis.
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CXCR4 receptor is over-expressed in a large number of cancers including but 

not lîmited to lymphoma, leukemia, multiple myeloma, colon (Ottaiano A. et al., 2004), 

breast (Kato M. et al., 2003), prostate (Sun Y.X. et al., 2003), lung [small-cell- and non- 

small-cell- carcinoma (Phillips R.J. et al., 2003)], ovary (Scotton C.J. et al., 2002), 

pancréas (Koshiba T. et al., 2000), kidneys, brain (Barbero S et al., 2002), glioblastoma 
and lymphomas.

The unique ligand of CXCR4 receptor described so far is the Stromal-cell- 

Derived Factor-I (SDF-l) or CXCL12. SDF-l is secreted in large amount in lymph 

nodes, bone marrow, liver, lungs and to a less extent by kidneys, brain and skin. 

CXCR4 is also recognized by an antagonistic chemokine, the viral macrophage 

inflammatory protein II (vMJP-H) encoded by human herpesvirus type III.

CXCR4/SDF-1 axis plays a key rôle in cancer and is implicated directly in 

migration, invasion leading to métastasés. Indeed, cancer cells express CXCR4 

receptor, they migrate and enter the systemic circulation. Then cancer cells are arrested 

in vascular beds in organs that produce high levels of SDF-l where they proliferate, 

induce angiogenesis and form metastatic tumors (Murphy PM., 2001). This axis is also 

invoived in cell prolifération via activation of Extraceilular-signal-Reguiated Kinase 

(ERK) pathway (Barbero S. et al., 2003) and angiogenesis (Romagnani P., 2004). 

Indeed, CXCR4 receptor and its ligand SDF-l clearly promote angiogenesis by 

stimulating VEGF-A expression which in turns increases expression of CXCR4/SDF-1 

(Bachelder R.E. et al., 2002). It is also known that tumor associated macrophages 

(TAM) accumulated in hypoxie areas of tumors and are stimulated to co-operate with 

tumor cells and promote angiogenesis. It was observed that hypoxia up-regulated 

selectively expression of CXCR4 in various cell types including TAM (Mantovani A. et 

al., 2004). It has been recently demonstrated that CXCR4/SDF-1 axis régulâtes the 

trafïïcking/homing of CXCR4+ hematopoietic stem/progenitor cells (HSC) and could 

play a rôle in neovascularization. Evidence indicates that besides HSC, functional 

CXCR4 is also expressed on stem cells from other tissues (tissue-committed stem cells 

= TCSCs) so SDF-l may play a pivotai rôle in chemottracting CXCR4+ TCSCs 

necessary for organ/tissue régénération but these TCSC may also be a cellular origin of 

cancer development (cancer stem cells theory). A stem cell origin of cancer was 

demonstrated for human leukemia and recently for several solid tumors such as brain
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and breast. There are several examples of CXCR4+ tumors that may dérivé from the

normal CXCR4+ tissuc/organ-specific stem cells such as leukemias, braîn tumors, small

cell lung cancer, breast cancer, hepatoblastoma, ovarian and cervical cancers (Kucia M.

et al., 2005).

Targeting cancer métastasés by interfering with CXCR4 receptor was 

demonstrated in vivo using a monoclonal antibody directed against CXCR4 receptor 

(Muller A. et al., 2001). Briefly, it was shown that a monoclonal antibody directed 

against CXCR4 receptor (Mab 173 R&D Systems) decreased significantly the number 

of lymph node métastasés in an orthotopic breast cancer model (MDA-MB231) in SCID 

mice. Another study (Phillips R.J et al., 2003) also showed the critical rôle of SDF- 

1/CXCR4 axis in métastasés in an orthotopic lung carcinoma model (A549) using 

polyclonal antibodies against SDF-l but in this study there was no effect neither on 

tumor growth nor on angiogenesis. Several other studies described also the inhibition of 

either metastasis in vivo using siRNAs duplexes of CXCR4 (Liang Z. et al., 2005) 

biostable CXCR4 peptide antagonists (Tamamura H. et al., 2003) or tumor growth in 

vivo using small molécule antagonist of CXCR4 like AMD 3100 (Rubin J.B. et al., 

2003; De Falco V. et al., 2007) or Mab (patent W02004/059285 A2). Thus, CXCR4 is 

a validated therapeutic target for cancers.

Murine monoclonal antibodies capable of direct interaction with CXCR4, and 

thus of inhibiting CXCR4 activation, hâve also been described. Such an inhibition can 

occur by interfering with: i) the spécifie binding at cellular membranes of the ligand 

SDF-l to the receptor CXCR4, ii) the spécifie binding at cellular membranes of the 

GTPyS to the receptor CXCR4, iii) the CXCR4-mediated modulation of cAMP 

production, and iv) the CXCR4 receptor-mediated mobilization of intracellular calcium 

stores modulation (see WO 2010/037831).

However, none of these antibodies or siRNA lead to the kîlling of the CXCR4-

expressing cancerous cells. There is therefore still a risk of resumption of the cancer,

should the CXCR4-targeted treatment be stopped. There is thus a need for agents which

directly target CXCR4-expressing cells, and which are capable of killing said CXCR4-

expressing cells.

The présent invention relates to a novel property which has never been identified

in relation with an antibody targeting CXCR4.
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Indeed, the inventors hâve found that human or humanized antibodies directed

against CXCR4 are capable of inducing effector functions against a CXCR4-expressing

cell. thus leading to cytotoxîc effects against the said cells.

More particularly, the invention relates to a method for the induction of effector

5 functîon(s) against a CXCR4 expressing cancer cell.

As described in the prior art, treatment of metastatic CXCR4-expressing tumors 

involved inhibition of migration, invasion, prolifération or angiogenesis, but no direct 

killing of the CXCR4-expressing cells. In striking contrast, the présent invention relates 

to the induction of cytotoxîc effects which lead to the death of the CXCR4-expressing 

10 target cell. In partîcular, the invention provides a human or humanized monoclonal 

antibody which is capable of inducing one or more effector function(s) against a 

CXCR4 expressing cancer cell, thus achieving the killing of the said cell. Thus the 

invention provides a method of treatment of cancer through induction of one or more 

effector fiinction(s) against a CXCR4 expressing cancer cell by a human or humanized 

15 monoclonal antibody.

In a first aspect, the présent invention relates to a method of killing a CXCR4- 

expressing cancer cell with a human or humanized antibody binding to CXCR4, or a 

CH2-containing binding fragment thereof; said human or humanized antibody 

comprising a heavy chain variable domain comprising CDR régions CDR-H1, CDR-H2 

20 and CDR-H3 comprising sequences SEQ ID Nos. 1, 2 and 3, respectively; and a light 

chain variable domain comprising CDR régions CDR-L1, CDR-L2 and CDR-L3 

comprising sequences SEQ ID Nos.4, 5 and 6, respectively; wherein said method 

comprises the step of inducing at least one effector function of the said human or 

humanized antibody in the presence of effector cells or complément components.

25 In another aspect, the invention relates to the use of a human or humanized

antibody binding to CXCR4, or a CH2-containing binding fragment thereof; wherein

said human or humanized antibody comprises a heavy chain variable domain

comprising CDR régions CDR-H1, CDR-H2 and CDR-H3 comprising sequences SEQ

ID Nos. 1, 2 and 3, respectively; and a light chain variable domain comprising CDR

30 régions CDR-L1, CDR-L2 and CDR-L3 comprising sequences SEQ ID Nos.4, 5 and 6,

respectively; for preparing a composition for killing a CXCR4 expressing cancer cell by
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induction of at least one effector function, in the presence of effector cells or

complément components.

In still another aspect, the invention also relates to a human or humanized 

antibody binding to CXCR4, or a CH2-containing binding fragment thereof; said human 

or humanized antibody comprising a heavy chain variable domain comprising CDR 

régions CDR-Hl, CDR-H2 and CDR-H3 comprising sequences SEQ ID Nos. I, 2 and 

3, respectively; and a light chain variable domain comprising CDR régions CDR-Ll, 

CDR-L2 and CDR-L3 comprising sequences SEQ ID Nos.4, 5 and 6, respectively; for 

use in killing a CXCR4 expressing cancer cell by induction of at least one effector 

function, in the presence of effector cells or complément components.

More specifically, the présent invention relates to a method of treating cancer by 

killing a CXCR4-expressing cancer cell with a human or humanized antibody binding 

to CXCR4, or a CH2-containing binding fragment thereof; said human or humanized 

antibody comprising a heavy chain variable domain comprising CDR régions CDR-Hl, 

CDR-H2 and CDR-H3 comprising sequences SEQ ID Nos. I, 2 and 3, respectively; 

anda light chain variable domain comprising CDR régions CDR-Ll, CDR-L2 and 

CDR-L3 comprising sequences SEQ ID Nos.4, 5 and 6, respectively; wherein said 

method comprises the step of înducîng at least one effector function of the said human 

or humanized antibody in the presence of effector cells or complément components.

In another aspect, the invention relates to the use of a human or humanized 

antibody binding to CXCR4, or a CH2-containing binding fragment thereof; wherein 

said human or humanized antibody comprises a heavy chain variable domain 

comprising CDR régions CDR-Hl, CDR-H2 and CDR-H3 comprising sequences SEQ 

ID Nos. I, 2 and 3, respectively; and a light chain variable domain comprising CDR 

régions CDR-Ll, CDR-L2 and CDR-L3 comprising sequences SEQ ID Nos.4, 5 and 6, 

respectively; for preparing a composition for treating cancer by killing a CXCR4 

expressing cancer cell by induction of at least one effector function, in the presence of 

effector cells or complément components.

In still another aspect, the invention also relates to a human or humanized 

antibody binding to CXCR4, or a CH2-containing binding fragment thereof; said human 

or humanized antibody comprising a heavy chain variable domain comprising CDR 

régions CDR-Hl, CDR-H2 and CDR-H3 comprising sequences SEQ ID Nos. I, 2 and
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3, respectively; and a light chain variable domain comprising CDR régions CDR-Ll,

CDR-L2 and CDR-L3 comprising sequences SEQ ID Nos.4, 5 and 6, respectively; for

use in treating cancer by killing a CXCR4 expressing cancer cell by induction of at least

one effector function, in the presence of effector cells or complément components.

The term “antibody” is used herein in the broadest sense and specifïcally covers 

monoclonal antibodies (including full length monoclonal antibodies) of any isotype 

such as IgG, IgM, IgA, IgD, and IgE, polyclonal antibodies, multispecifîc antibodies, 

chimeric antibodies, and antibody fragments. An antibody reactive with a spécifie 

antigen can be generated by recombinant methods such as sélection of libraries of 

recombinant antibodies in phage or similar vectors, or by immunizing an animal with 

the antigen or an antigen-encoding nucleic acid.

A “polyclonal antibody” is an antibody which was produced among or in the 

presence of one or more other, non-identical antibodies. In general, polyclonal 

antibodies are produced from a B-lymphocyte in the presence of several other B- 

lymphocytes producing non-identical antibodies. Usually, polyclonal antibodies are 

obtained directly from an immunîzed animal.

A “monoclonal antibody”, as used herein, is an antibody obtained from a 

population of substantially homogeneous antibodies, i.e. the antibodies forming this 

population are essentially identical except for possible naturally occurring mutations 

which might be présent in minor amounts. In other words, a monoclonal antibody 
consists of a homogeneous antibody arising from the growth of a single cell clone (for 

example a hybridoma, a eukaryotic host cell transfected with a DNA molécule coding 

for the homogeneous antibody, a prokaryotic host cell transfected with a DNA molécule 

coding for the homogeneous antibody, etc.). These antibodies are directed against a 

single epitope and are therefore highly spécifie.

An “epitope” is the site on the antigen to which an antibody binds. It can be

formed by contiguous residues or by non-contiguous residues brought into close

proximity by the folding of an antigenic protein. Epitopes formed by contiguous amino

acids are typically retained on exposure to denaturing solvents, whereas epitopes formed

by non-contiguous amino acids are typically lost under said exposure,

Preferably, the antibody of the invention is a monoclonal antibody.
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A typical antibody is comprised of two identical heavy chains and two identical 

light chains that are joined by disulfide bonds. Each heavy and light chain contains a 

constant région and a variable région. Each variable région contains three segments 

called “complementarity-determining régions” (“CDRs”) or “hypervariable régions”, 

which are prîmarily responsible for binding an epitope of an antigen. They are usually 

referred to as CDRl, CDR2, and CDR3, numbered sequentially from the N-terminus 

(see Lefranc M.-P., Immunology Today 18, 509 (1997) / Lefranc M.-P., The 

Immunologist, 7, 132-136 (1999) ! Lefranc, M.-P., Pommîé, C., Ruiz, M., Giudicelli, 

V., Foulquier, E., Truong, L., Thouvenin-Contet, V. and Lefranc, Dev. Comp. 

Immunol., 27, 55-77 (2003)). The more highly conserved portions of the variable 

régions are called the “framework régions”.

As used herein, “VH” or “VH” refers to the variable région of an 

immunoglobulin heavy chain of an antibody, including the heavy chain of an Fv, scFv, 

dsFv, Fab, Fab’, or F(ab’)2 fragment. Reference to “VL” or “VL” refers to the variable 

région of the immunoglobulin light chain of an antibody, including the light chain of an 
Fv, scFv, dsFv, Fab, Fab’, or F(ab’)2 fragment.

Antibody constant domains are not involved directly in binding an antibody to 
an antigen, but exhibit various effector functions. The heavy chain constant régions that 

correspond to the different classes of immunoglobulins are called α, δ, ε, γ, and μ, 

respectively. Depending on the amino acid sequence of the constant région of their 

heavy chains, antibodies or immunoglobulins can be assigned to different classes, i.e., 

IgA, IgD, IgE, IgG, and IgM, and several of these may be further dîvîded into 

subclasses (Îsotypes), e.g., IgGl, IgG2, IgG3, and IgG4; IgAl and lgA2 (see, W. E. Paul, 

ed., 1993, Fundamental Immunology, Raven Press, New York, New York).

Papain digestion of antibodies produces two identical antigen binding fragments, 

called Fab fragments, each with a single antigen binding site, and a residual "Fc" 

fragment. Although the boundaries of the Fc domain of an immunoglobulin heavy chain 

might vary, the human IgG heavy chain Fc domain is usually defined to stretch from an 

amino acid residue at position, according to the EU index, Cys226 or Pro230 in the 

hinge région, to the carboxyl-terminus thereof containing the CH2 and CH3 domain of 

the heavy chain (Edelman et al., The covalent structure of an entire gammaG 

immunoglobulin moiecule, PNAS 1969; 63:78-85). For the sake of ciarity, it should be
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stated here that the Cys226/Pro230 residues according to the EU index correspond to

the Cys239/Pro243 residues in the Kabat numbering system and to the hinge residues

Cysl 1/Pro 15 according to IMGT.

The term "hinge région" is generally defined as stretching from Glu216 to 

Pro230 of human IgGl (Burton, Mol Immunol, 22: 161-206, 1985). Hinge régions of 

other IgG isotypes may be aligned with the IgGl sequence by placing the first and last 

cysteine residues forming inter-heavy chain S-S bonds in the same positions. The "CH2 

domain" of a human IgG Fc portion (also referred to as "Ογ2" domain) usually extends 

from about amino acid 231 to about amino acid 340. The CH2 domain is unique in that 

it is not closely paired with another domain. Rather, two N-)inked branched 

carbohydrate chains are interposed between the two CH2 domains of an intact native 

IgG molécule. It has been speculated that the carbohydrate may provide a substitute for 

the domain-domain pairing and help stabilize the CH2 domain (Burton, Mol Immunol, 

22: 161-206, 1985). The "CH3 domain" comprises the stretch of residues C- terminal to 

a CH2 domain in an Fc portion (i.e., from about amino acid residue 341 to about amino 
acid residue 447 of an IgG).

IgG immunoglobulins, including monoclonal antibodies hâve been shown to be 

N-glycosylated in the constant région of each heavy chain. They contain a single, N- 

linked glycan at Asn 297 in the CH2 domain on each of its two heavy chains. As used 

herein, the term "N-glycan" refers to an N-linked oligosaccharide, e.g., one that is 

attached by an asparagine-N-acetylglucosamine linkage to an asparagine residue of a 

polypeptide. N-glycans hâve a common pentasaccharide core of Man3GlcNAc3 ("Man" 

refers to mannose; "Glc" refers to glucose; and "NAc" refers to N-acetyl; GlcNAc refers 

to N-acetylglucosamine),

N-glycans dififer with respect to the number and the nature of branches 

(antennae) comprising peripheral sugars (e.g., GlcNAc, galactose, fucose, and sialic 

acid) that are attached to the Man3 core structure. N-glycans are classifled according to 

their branched constituents (e.g., high mannose, complex or hybrîd). A "complex, bi- 

antennary" type N-glycan typically has at least one GlcNAc attached to the 1,3 mannose 

branch and at least one GlcNAc attached to the 1,6 mannose branch of the trimannose 

core. Complex bi-antennary N-glycans may also hâve intrachain substitutions 

comprising "bisecting" GlcNAc and core fucose ("Fuc"). A "bisecting GlcNAc" is a
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GIcNAc residue attached to the β-1,4-mannose of the mature core carbohydrate

structure.

Complex bi-antennary N-glycans may also hâve galactose ("Gai") residues that 

are optionally modified with sialic acid. Sialic acid addition to the oligosaccharide chain 

5 is catalysed by a sialyltransferase, but requires previous attachment of one or more 

galactose residues by a galactosyltransférase to terminal N-acetylglucosamines. “Sialic 

acids” according to the invention encompass both 5-N-acetylneuraminic acid (NeuNAc) 

and 5-glycolylneuraminic acid (NeuNGc).

Oligosaccharides may contain zéro (GO), one (Gl) or two (G2) galactose 

10 residues, as well as one fucose attached to the first GlcNac or not. These forms are 

noted as G0/G0F, G2/G2F, G1/G1F, respectively (see Figure 1 of Theillaud, Expert 

Opin Biol Ther., Suppl 1: S15-S27, 2005). In other words, when both arms of the 

oligosaccharide chain comprise galactose residues, the maximum moles galactose per 

mole heavy chain is two and the structure is referred to as G2F when the core is 

15 fiicosylated and G2 when it is not. When one arm has terminal galactose, the structure is 

referred to as GIF or Gl, depending on whether it is fucosylated or not, while the 

structure is referred to as GOF or GO, respectively, when there is no terminal galactose.

A secreted IgG immunoglobulin is thus a heterogeneous mixture of glycoforms 

exhibiting variable addition of the sugar residues fucose, galactose, sialic acid, and 

20 bisecting N-acetylglucosamine,

The Fc domains are central in determining the biological functions of the 

immunoglobulin and these biological functions are termed “effector functions”. These 

Fc domain-mediated activities are mediated via immunological effector cells, such as 

klller cells, natural killer cells, and activated macrophages, or various complément 

25 components. These effector functions involve activation of receptors on the surface of 

said effector cells, through the binding of the Fc domain of an antibody to the said 

receptor or to complément component(s).

The expression "Antibody-dependent cell-mediated cytotoxicity", “Antibody-

dependent cellular cytotoxicity” or "ADCC" refers to a form of cytotoxicity in which Ig

30 bound onto Fc receptors (FcRs) présent on certain cytotoxic effector cells enables these

cytotoxic effector cells to bind specifically to an antigen-bearing target cell and
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subsequently kill the target cell with cytotoxins. Lysis of the target cell is extracellular,

requires direct cell-to-cell contact, and does not involve complément.

Cell destruction can occur, for example, by lysis or phagocytosis. "Cytotoxic 

effector cells" are leukocytes which express one or more FcRs and perform effector 

functions. Preferably, the cells express at least FcyRIII and perform ADCC effector 

function. Examples of human leukocytes which médiate ADCC include peripheral 

blood mononuclear cells (PBMC), natural killer (NK) cells, monocytes, cytotoxic T 

cells and neutrophils; with PBMCs and NK cells being preferred. The effector cells may 

be isolated from a native source thereof, e.g. from blood or PBMCs. Cytotoxic effector 

cells which are capable of cell destruction by lytîc means include for, example, natural 

killer (NK) cells, eosinophils, macrophages and neutrophils.

Of the various human immunoglobulin classes, human IgGl and IgG3 médiate 

ADCC more effectively than IgG2 and IgG4.

Advantageously, the human or humanized antibody of the invention, or the 

CH2-containing fragment thereof, is capable of killing a CXCR4-expressing cancer cell 

by inducing antibody-dependent cell cytotoxicity (ADCC).

Therefore, in a first preferred embodiment of the method of the invention, the 
said effector function consists of the antibody-dependent cell cytotoxicity (ADCC).

In other words, the use according the invention is characterized in that said 

effector function consists of the antibody-dependent cell cytotoxicity (ADCC).

Still in other words, the human or humanized antibody according to the 

invention is characterized in that said effector fiinction consists of the antibody- 

dependent cell cytotoxicity (ADCC).

As non limitative examples, the following methods for assessing or quantifying 

in vitro ADCC can be mentioned: Cytometry using propidium iodide (PI) or calcein, 
5lCr or fluorescent dyes such as calcein-AM, carboxyfluorescein succinimidyl ester 

(CFSE), 2’,7’-bis-(2carboxyethyl)-5-(and-6)-carboxyfluorescein (BCECF) or 

Europium, or by measuring the release of cytosolic enzymes such as lactate 

dehydrogenase (LDH) or ATP. These methods are well-known to the person of skills in 

the art [see e;g. Jiang et al., “Advances in the assessment and control of the effector 

functions of therapeutic antibodies”, Nat Rev Drug Discov., 10: 101-110, 2011, and 
references therein] and need not be further detailed here.
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By “complement-dependent cytotoxicîty” or "CDC", it is herein refered a 

mechanism whereby complément activation triggered by spécifie antibody binding to an 

antigen on a cell surface causes the lysis of the target cell, through a sériés of cascades 

(complément activation pathways) containing complement-reiated protein groups in 

blood. In addition, protein fragments generated by the activation of a complément can 

induce the migration and activation of immune cells. The first step of complement- 

dependent cytotoxicity (CDC) activation consists in the binding of Clq protein to at 

least two Fc domains of the antibody. "Clq" is a polypeptide that includes a binding site 

for the Fc région of an immunoglobulin. Clq together with two serine proteases, Clr 

and Cl s, forms the complex Cl, the first component of the complement-dependent 

cytotoxicity (CDC) pathway.

In another advantageous embodiment of the invention, the human or humanized 

antibody, or the CH2-containing fragment thereof, is capable of killing a CXCR4- 

expressing cancer cell by inducing complément dépendent cytotoxicity (CDC).

Therefore, the présent invention also relates to a method as described above, 

wherein the effector function consists of the complément dépendent cytotoxicity (CDC).

In other words, the use according to the invention is characterized in that said 

effector function consists of the complément dépendent cytotoxicity (CDC).

Still in other words, the human or humanized antibody according to the 

invention is characterized in that said effector function consists of the complément 
dépendent cytotoxicity (CDC).

The cytotoxicity of nucleated cells by CDC can be quantitated in vitro by several 

methods, such as: Trypan blue exclusion, flow cytometry using propidium iodide (Pl), 
5lCr release, réduction of tétrazolium sait MTT, redox dye Alamar blue, loss of 

intracellular ATP, CellTiter-GIo, LDH release or calcein-AM release. These methods 

are well know to the person of skills in the art [see e;g. Jiang et al., “Advances in the 

assessment and control of the effector functions od therapeutic antibodies”, Nat Rev 

Drug Discov., 10: 101-110, 2011, and references therein] and need not be further 

detailed here.

In a further advantageous embodiment of the invention, both antîbody- 

dependent cell cytotoxicity (ADCC) and the complément dépendent cytotoxicity (CDC) 

are induced, i.e. the human or humanized antibody, or the CH2-containing fragment
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thereof, is capable of killing a CXCR4-expressîng cancer cell by inducing both

antibody-dependent cell cytotoxicity (ADCC) and the complément dépendent

cytotoxicity (CDC).

In a preferred embodiment, the effector functions of the method of the invention 

consist of the antibody-dependent cell cytotoxicity (ADCC) and the complément 

dépendent cytotoxicity (CDC).

In other words, the use according to the invention is characterized in that said 

effector functions consist of the antibody-dependent cell cytotoxicity (ADCC) and the 

complément dépendent cytotoxicity (CDC).

Still in other words, the human or humanized antibody according to the 

invention is characterized in that said effector functions consist of the antibody- 

dependent cell cytotoxicity (ADCC) and the antibody-dependent cell cytotoxicity 

(ADCC).

These two effector functions of an antibody are directly associated with the 

binding ofthe antibody Fc portion to spécifie receptors on the surface of immune cells - 

essentially FcyRIIIa (also referred as FcyRIIIA) and FcyRIIa (also referred as FcyRIIA) 

expressed on NK cells, macrophages, monocytes for ADCC and the complément 
cascade protein Clq for CDC.

The précisé interactions between the Fc portion of an antibody and FcyRs and 

Clq hâve been mapped precisely and the major Fc domain involved in this interaction 

corresponds to the CH2 domain. The affinity between the Fc portion and the Fc 

receptors is directly linked to the extent of immune responses that are triggered.

As described above, the human or humanized antibodies directed against 

CXCR4 are capable of inducing effector functions against a CXCR4-expressing cell, 

thus leading to cytotoxic effects against the said cells. It is clear that the higher the 

effector function induction, the greater the cytotoxic effects against the CXCR4- 

expressing cells. Although some antibodies may display naturally elevated ADCC 

and/or CDC activity, it may be necessary in other cases to engîneer a human or 

humanized antibody directed against CXCR4 în order to enhance the antibody immune 

responses and, more particularly, ADCC and/or CDC. Such engineered antibodies are 

also encompassed by the scope of the présent invention.
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There are several ways to engineer and to enhance antibody immune responses 

and, more particularly, ADCC and/or CDC, most of them being based on the direct 

increase of binding of the Fc portion to the cognate FcyR for ADCC. The major goal is 

to increase binding to human FcyRa and human FcyRIIa and decrease binding to human 

FcyRIlb (an inhibitory receptor decreasing immune responses). This can be achieved 

either by mutating individual amino acid residues within the Fc portion or by modifying 

the glycan moiety linked to asparagine 297 of the CH2 domain to increase the 

afucosylated glycan portion. Glycoengineering can be achieved, for example, either by 

shutting-down (siRNA, KO, etc; Toyohîde Shinkawa et al., The absence of fiicose but 

not the presence of galactose or bisecting N-acetylglucosamine of human IgGl 

complex-type oligosaccharides shows the critical rôle of enhancing antibody-dependent 

cellular cytotoxicity. J. Biol. Chem 2003; 278: 3466-3473) the FUT8 gene in the host 

cell producing the antibody, or overexpressing a GlcNAc III transferase in the antibody- 

producing cell (see e.g. Pablo Umana et al. Engineered glycoforms of an 

antineuroblastoma IgGl with optimized antibody-dependent cellular cytotoxicity 

activity. Nat Biotechnol 1999; 17:176-180).

Such antibodies may be obtained by making single or multiple substitutions in 

the constant domain of the antibody, thus increasing its interaction with the Fc 

receptors, Methods for designîng such mutants can be found for example in Lazar et al. 

(2006, PNAS, 103(11): 4005-4010) and Okazaki et al. (2004, J. Mol. Biol. 336(5): 

1239-49).

It is also possible to use cell lines specifically engineered for production of 

improved antibodies. In particular, these lines hâve altered régulation of the 

glycosylation pathway, resulting in antibodies which are poorly fucosylated or even 

totally defucosylated. Such cell lines and methods for engineering them are disclosed in 

e.g. Shinkawa et al. (2003, J. Biol. Chem. 278(5): 3466-3473), Ferrara et al. 
(Biotechnol. Bioeng. 93(5): 851-61).

Other methods of increasing ADCC hâve also been described by Li et al. (2006,
Nat Biotechnol. 24(2):210-5), Stavenhagen et al. (2008, Advan. Enzyme Regul. 48:152-

164), Shields et al. (2001, J. Biol. Chem., 276(9):6591-6604); and WO 2008/006554.

Methods of increasing CDC hâve been described by Idusogie et al. (2001, J

Immunol. 166(4):2571-5), Dall'Acqua et al. (2006, J Immunol, 177(2):1129-38),
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Michaelsen et al. (1990, Scand J Immunol, 32(5):517-28), Brekke et al. (1993, Mol

Immunol, 30(16) :1419-25), Tan et al. (1990, Proc ; Natl. Acad. Sci. USA, 87:162-166)

and Norderhaug et al. (1991, Eur J Immunol, 21(10):2379-84).

A well described technology is the Complément technology developed by 

Kyowa which consists in making a chimeric human lgGl/IgG3 Fc portion with 

enhanced CDC (see e.g. WO 2007/011041).

References describing methods of increasing ADCC and CDC include Natsume 

et al. (2008, Cancer Res. 68(10): 3863-3872). The disclosure of each of these references 

is included herein by cross reference.

It will be clear for the man skilled in the art that, enhancing ADCC and/or CDC 

is of a particular interest in the field of the treatment of cancers as it will lead to the 

killing of the CXCR4-expressing cancerous cells and, as such, will clearly limit the risk 

of resumption ofthe cancer, should the CXCR4-targeted treatment be stopped.

By the expression “CH2-containing binding fragment”, it must be understood 

any fragment or part of an antibody comprising the 6 CDRs of the parental antibody and 

at least the CH2 domain, which is known as being responsible of inducing an efïèctor 

function. In a most preferred embodiment, the C1I2 must be dimeric, that is to say that it 
comprises two copies of the CH2.

In another embodiment, the CH2-containing binding fragment comprises the 6 

CDRs of the parental antibody and at least the CH2 and the hinge domains.

In another embodiment, the CH2-containing binding fragment comprises the 6 

CDRs of the parental antibody and at least the CH1, the hinge and the CH2 domains.

In another embodiment, the CH2-containing binding fragment comprises the 6 

CDRs of the parental antibody and at least the CH1 and the CH2 domains.

In another embodiment, the CH2-containing binding fragment comprises the 6

CDRs of the parental antibody and at least the CH 1, the CH2 and the CH3 domains.

In still another embodiment, the CH2-containing binding fragment comprises the

6 CDRs of the parental antibody and at least the CH1, the hinge, the CH2 and the CII3

domains, i.e. the full length Fc.

More preferably, the invention comprises the humanized antibodies, their CH2-

containing binding fragments, obtained by genetic recombination or chemical synthesis.
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According to a preferred embodiment, the human or humanized antibody

according to the invention is characterized in that it consists of a monoclonal antibody.

In other words, the method of the invention comprises the use of a human or 

humanized antibodies, or a CH2-containing binding fragment, which comprises, 

according to IMGT, a heavy chain comprising the following three CDRs, respectively 

CDR-Hl, CDR-H2 and CDR-H3, wherein:

- CDR-Hl comprises the sequence SEQ ID No. I, or a sequence with at least 80%, 

preferably 85%, 90%, 95% and 98%, identity after optimal alignment with sequence 

SEQ ID No. I ;

- CDR-H2 comprises the sequence SEQ ID No. 2, or a sequence with at least 80%, 

preferably 85%, 90%, 95% and 98%, identity after optimal alignment with sequence 

SEQ ID No. 2; and

- CDR-H3 comprises the sequence SEQ ID No. 3, or a sequence with at least 80%, 

preferably 85%, 90%, 95% and 98%, identity after optimal alignment with sequence 

SEQ ID No. 3.

Even more preferably, the method of the invention comprises the use of a human 

or humanized antibodies, or a CH2-containîng binding fragment, which comprises, 

according to IMGT, a light chain comprising the following three CDRs, respectively 

CDR-Ll, CDR-L2 and CDR-L3, wherein:

- CDR-Ll comprises the sequence SEQ ID No. 4, or a sequence with at least 80%, 

preferably 85%, 90%, 95% and 98%, identity after optimal alignment with sequence 
SEQ ID No. 4;

- CDR-L2 comprises the sequence SEQ ID No. 5, or a sequence with at least 80%, 

preferably 85%, 90%, 95% and 98%, identity after optimal alignment with sequence 

SEQ ID No. 5; and

- CDR-L3 comprises the sequence SEQ ID No. 6, or a sequence with at least 80%, 

preferably 85%, 90%, 95% and 98%, identity after optimal alignment with sequence 

SEQ ID No. 6.

In the présent description, the terms “polypeptides”, “polypeptide sequences”, 
“peptides” are interchangeable.

The IMGT unique numbering has been defined to compare the variable domains 

whatever the antigen receptor, the chain type, or the species [Lefranc M.-P.,
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Immunology Today 18, 509 (1997) / Lefranc M.-P., The Immunologist, 7, 132-136 

(1999) / Lefranc, M.-P,, Pommié, C., Ruiz, M., Giudicelli, V., Foulquier, E., Truong, L., 

Thouvenin-Contet, V. and Lefranc, Dev. Comp. Immunol., 27, 55-77 (2003)]. In the 

IMGT unique numbering, the conserved amino acids always hâve the same position, for 

instance cystein 23 (lst-CYS), tryptophan 41 (CONSERVED-TRP), hydrophobie 

amino acid 89, cystein 104 (2nd-CYS), phenylalanine or tryptophan 118 (J-PHE or J- 

TRP). The IMGT unique numbering provides a standardized délimitation of the 

framework régions (FR1-IMGT: positions 1 to 26, FR2-IMGT: 39 to 55, FR3-IMGT: 

66 to 104 and FR4-IMGT: 118 to 128) and of the complementarity determining régions: 

CDR 1-IMGT: 27 to 38, CDR2-IMGT: 56 to 65 and CDR3-1MGT: 105 to 117. As gaps 

represent unoccupied positions, the CDR-IMGT lengths (shown between brackets and 

separated by dots, e.g. [8.8.13]) become crucial information. The IMGT unique 

numbering is used in 2D graphical représentations, designated as IMGT Colliers de 

Perles [Ruiz, M. and Lefranc, M.-P., Immunogenetics, 53, 857-883 (2002) / Kaas, Q. 

and Lefranc, M.-P., Current Bioinformatics, 2, 21-30 (2007)], and in 3D structures in 

IMGT/3Dstructure-DB [Kaas, Q., Ruiz, M. and Lefranc, M.-P., T cell receptor and 

MHC structural data. Nucl. Acids. Res., 32, D208-D210 (2004)].

In the sense of the présent invention, the “percentage ïdentity” between two 

sequences of nucleic acids or amino acids means the percentage of identical nucléotides 

or amino acid residues between the two sequences to be compared, obtained after 

optimal alignment, this percentage being purely statistical and the différences between 

the two sequences being distributed randomly along their length. The comparison of 

two nucleic acid or amino acid sequences is traditîonally carried out by comparing the 

sequences after having optimally aligned them, said comparison being able to be 

conducted by segment or by using an “alignment window”. Optimal alignment of the 

sequences for comparison can be carried out, in addition to comparison by hand, by 

means ofthe local homology algorithm of Smith and Waterman (1981) [Ad. App. Math. 

2:482], by means of the local homology algorithm of Neddleman and Wunsch (1970) [J. 

Mol. Biol. 48:443], by means of the simiiarity search method of Pearson and Lipman 

(1988) [Proc. Natl. Acad. Sci. USA 85:2444] or by means of computer software using 

these algorithms (GAP, BESTF1T, FASTA and TFASTA in the Wisconsin Genetics
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Software Package, Genetics Computer Group, 575 Science Dr., Madison, Wl, or by the

comparison software BLAST NR or BLAST P).

The percentage identity between two nucleic acid or amino acid sequences is 

determined by comparing the two optimally-aligned sequences in which the nucleic acid 

5 or amino acid sequence to compare can hâve additions or délétions compared to the 

reference sequence for optimal alignment between the two sequences. Percentage 

identity is calculated by determining the number of positions at which the amino acid 

nucléotide or residue is îdentical between the two sequences, preferably between the 

two complété sequences, dividing the number of îdentical positions by the total number 

10 of positions in the alignment window and multiplying the resuit by 100 to obtain the 

percentage identity between the two sequences.

For example, the BLAST program, “BLAST 2 sequences” (Tatusova et al., 

“Blast 2 sequences - a new tool for comparing protein and nucléotide sequences”, 

FEMS Mîcrobiol., 1999, Lett. 174:247-250) available on lhe site

15 http://www.ncbi.nlm.nih.gov/gorf/bl2.html , can be used with the default parameters 

(notably for the parameters “open gap penalty”: 5, and “extension gap penalty”: 2; the 

selected matrix being for example the “BLOSUM 62” matrix proposed by the program); 

the percentage identity between the two sequences to compare is calculated directly by 

the program.

2 0 For the amino acid sequence exhibiting at least 80%, preferably 85%, 90%, 95%

and 98% identity with a reference amino acid sequence, preferred examples include 

those containing the reference sequence, certain modifications, notably a délétion, 

addition or substitution of at least one amino acid, truncation or extension. In the case of 

substitution of one or more consecutive or non-consecutive amino acids, substitutions

25 are preferred in which the substituted amino acids are replaced by “équivalent” amino 

acids. Here, the expression “équivalent amino acids” is meant to indicate any amino 

acids likely to be substituted for one of the structural amino acids without however 

modifying the biological activities of the corresponding antibodies and of those spécifie 

examples defined below.

30 Equivalent amino acids can be determined either on their structural homology

with the amino acids for which they are substituted or on the results of comparative tests 

of biological activity between the various antibodies likely to be generated.

http://www.ncbi.nlm.nih.gov/gorf/bl2.html
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As a non-limiting example, table l below summarizes the possible substitutions

likely to be carried out without resulting in a significant modification of the biological

activity of the corresponding modified antibody; inverse substitutions are natural ly

possible under the same conditions.

Table 1

Original residue Substitution(s)

Ala (A) Val, Gly, Pro

Arg (R) Lys, His

Asn (N) Gin

Asp (D) Glu

Cys(C) Ser

Gln(Q) Asn

Glu (E) Asp

Gly (G) Ala

His (H) Arg

Ile (I) Leu

Leu (L) lie, Val, Met

Lys (K) Arg

Met (M) Leu

Phe (F) Tyr

Pro (P) Ala

Ser(S) Thr, Cys

Thr (T) Ser

Trp (W) Tyr

Tyr (Y) Phe, Trp

Val (V) Leu, Ala

It is known by those skilled in the art that in the current state of the art the

10 greatest variability (length and composition) between the six CDRs is found at the three 

heavy-chain CDRs and, more particularly, at CDR-H3 of this heavy chain.
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Consequently, it will be évident that the preferred characteristic CDRs of the antibodies

of the invention, or of one of their derived compounds or functional fragments, will be

the three CDRs of the heavy chain.

Another embodiment of the invention discloses the use of a human or humanîsed

antibody, or a CH2-containing binding fragment, which comprises:

a heavy chain comprising the following three CDRs:

CDR-H1 of the sequence SEQ ID No. 1 or of a sequence with at least 80%, preferably 

85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID No. 1 ; 

CDR-H2 of the sequence SEQ ID No. 2 or of a sequence with at least 80%, preferably 

85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID No, 2; 

CDR-H3 of the sequence SEQ ID No. 3 or of a sequence with at least 80%, preferably 

85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID No 3; 
and a light chain comprising the following three CDRs:

CDR-L1 of the sequence SEQ ID No. 4 or of a sequence with at least 80%, preferably 

85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID No. 4; 

CDR-L2 of the sequence SEQ ID No. 5 or of a sequence with at least 80%, preferably 

85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID No. 5; 

CDR-L3 of the sequence SEQ ID No. 6 or of a sequence with at least 80%, preferably 

85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID No. 6.

For more clarity, table 2a below summarizes the various amino acid sequences 

corresponding to the CDRs of the antibody hz515H7 of the invention; whereas table 2b 

summarizes the various amino acid sequences corresponding to the variable domains 

and the full length sequences of the various variants of the humanized antibody of the 
invention.

Table 2a

Antibody

Hz515H7
Heavy chain Light chain SEQ ID NO.

CDR(s)

CDR-H1 - 1

CDR-H2 - 2

CDR-II3 - 3

- CDR-L1 4
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- CDR-L2 5

- CDR-L3 6

Table 2b

Antibody

Hz515H7
Heavy chain Light chain SEQ ID NO.

Variable Domains

VHl - 7

VHl D76N - 8

VII l V48L D76N - 9

VH2 - 10

- VLl 11

- VLl T59AE61D 12

- VL2 13

- VL2.1 14

- VL2.2 15

- VL2.3 16

- VL3 17

Complété Sequences
(without signal peptide)

VHl - 18

VHl D76N - 19

VHl V48LD76N - 20

VH2 - 21

VLl 22

VLl T59A E61D 23

VL2 24

VL2.1 25

VL2.2 26

VL2.3 27

VL3 28

5
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As an example, for the avoidance of doubt, the expression “VHl” is similar to

the expressions “VH Variant l”, “VH variant l”, “VH Var 1” or “VH var 1 ).

It can be mentioned here that the antibody used for the invention was obtained 

from the humanizatîon of the murine antibody produced by the murine hybridoma filed 

with the French collection for microorganism cultures (CNCM, Institut Pasteur, Paris, 

France) on June 25, 2008, under number 1-4019. Said hybridoma was obtained by the 

fusion of Balb/C immunized mice splénocytes and cells of the myeloma Sp 2/O-Ag 14 

lines.

The murine monoclonal antibody, here referred to as 515H7 is secreted by the 

hybridoma filed with the CNCM on June 25,2008, under number 1-4019.

In a preferred embodiment, the antibody used in the method of the invention is a 

humanized antibody.

As used herein, the term “humanized antibody” refers to a chimeric antibody 

which contain minimal sequence derived from non-human immunoglobulin. A 

“chimeric antibody”, as used herein, is an antibody in which the constant région, or a 

portion thereof, is altered, replaced, or exchanged, so that the variable région is linked to 

a constant région of a different species, or belonging to another antibody class or 

subclass. “Chimeric antibody” also refers to an antibody in which the variable région, or 

a portion thereof, is altered, replaced, or exchanged, so that the constant région is linked 

to a variable région of a different species, or belonging to another antibody class or 

subclass.

In certain embodiments both the variable and constant régions of the antibodies, 

or antigen-binding fragments, variants, or dérivatives thereof are fully human. Fully 

human antibodies can be made using techniques that are known in the art. For example, 

fully human antibodies against a spécifie antigen can be prepared by administering the 

antigen to a transgenic animal which has been modified to produce such antibodies in 

response to antigenic challenge, but whose endogenous locî hâve been disabled. 

Exemplary techniques that can be used to make such antibodies are described in US 

patents: 6,150,584; 6,458,592; 6,420,140. Other techniques are known in the art. Fully 

human antibodies can likewise be produced by various display technologies, e.g., phage 

display or other viral display Systems. See also U.S. Pat. Nos. 4,444,887, 4,716,111, 

5,545,806, and 5,814,318; and international patent application publication numbers WO
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98/46645, WO 98/50433, WO 98/24893, WO 98/16654, WO 96/34096, WO 96/33735,

and WO 91/10741 (said référencés incorporated by référencé in their entireties).

A “humanized antibody” as used herein refers to an antibody that contains CDR 

régions derived from an antibody of nonhuman origin, the other parts of the antibody 

molécule being derived from one (or several) human antibodies. In addition, some of 

the skeleton segment residues (called FR) can be modified to préserve binding affinity 

(Jones et al., Nature, 321:522-525, 1986; Verhoeyen et al., Science, 239:1534-1536, 

1988; Riechmann et al., Nature, 332:323-327,1988).

The goal of humanization is a réduction in the immunogenicity of a xenogenic 

antibody, such as a murine antibody, for introduction into a human, while maintaining 

the full antigen binding affinity and specificity of the antibody. The humanized 

antibodies of the invention or fragments of same can be prepared by techniques known 

to a person skilled in the art (such as, for example, those described in Singer et al., J. 

Immun., 150:2844-2857, 1992; Mountain et al., Biotechnol. Genet. Eng. Rev., 10:1- 

142, 1992; and Bebbington et al., Bio/Technology, 10:169-175, 1992). Such humanized 

antibodies are preferred for their use in methods involving in vitro diagnoses or 

préventive and/or therapeutic treatment in vivo. Other humanization techniques, also 

known to a person skilled in the art, such as, for example, the “CDR grafting” technique 

described by PDL in patents EP 0 451 261, EP 0 682 040, EP 0 939 127, EP 0 566 647 

or US 5,530,101, US 6,180,370, US 5,585,089 and US 5,693,761. US patents 5,639,641 

or 6,054,297, 5,886,152 and 5,877,293 can also be cited.

By extension, in the case of this présent spécification, the chimeric antibody 

cl51H7 will be comprised in the expression “humanized antibody”. More particularly, 

the c515H7 is characterized in that it comprises a heavy chain of sequence SEQ ID No. 

70 (corresponding to the nucléotide SEQ ID No. 72) and a light chain of sequence SEQ 

ID No. 71 (corresponding to the nucléotide SEQ ID No. 73).

The invention relates to the humanized antibodies arising from the murine

antibody 515H7 described above, said antibodies being defined by the sequences of

their heavy and/or light chains variable domains. Indeed, ail the humanized antibodies

described herein can be used in the methods of the invention, i.e. they can be used for

killing CXCR4-expressing cancer cells by induction of at least one effector function, in

the presence of effector cells or complément components, or they can be used for
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treating cancer by killing CXCR4-expressing cancer cells by induction of at least one

effector function, in the presence of effector cells or complément components.

In a preferred embodiment of the methods of the invention, the human or 

humanized antibody consists of a humanized antibody comprising a heavy chain 

variable domain selected firom the sequences SEQ ID No. 7 to 10 and a light chain 

variable domain selected from the sequences SEQ ID No. 11 to 17.

In other words, the use according to the invention is characterized in that said 

human or humanized antibody consists of a humanized antibody comprising a heavy 

chain variable domain selected from the sequences SEQ ID No. 7 to 10 and a light chain 

variable domain selected from the sequences SEQ ID No. Il to 17.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that it consists of a humanized antibody comprising a 

heavy chain variable domain selected from the sequences SEQ ID No. 7 to 10 and a 

light chain variable domain selected from the sequences SEQ ID No. 11 to 17.

A preferred humanized antibody according to the invention consists of a 

humanized antibody comprising a heavy chain variable domain of sequence SEQ ID 

No. 8 and a light chain variable domain selected from the sequences SEQ ID No. 11 to
17.

Still a preferred humanized antibody according to the invention consists of a 

humanized antibody comprising a heavy chain variable domain selected from the 

sequences SEQ ID No. 7 to 10 and a light chain variable domain of sequence SEQ ID 

No. 13.

The invention also relates to the humanized antibodies arising from the murine 

antibody 515H7 described above, said antibodies being defined by the sequences of 
their full length heavy and/or light chains.

In a preferred embodiment of the method of the invention, the human or

humanized antibody consists of a humanized antibody comprising a heavy chain

selected from the sequences SEQ ID No. 18 to 21 and a light chain selected from the

sequences SEQ ID No. 22 to 28.

In other words, the use according to the invention is characterized in that said

human or humanized antibody consists of a humanized antibody comprising a heavy
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chain selected from the sequences SEQ ID No. 18 to 2I and a light chain selected from

the sequences SEQ ID No. 22 to 28.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that it consists of a humanized antibody comprising a 

heavy chain selected from the sequences SEQ ID No. 18 to 21 and a light chain selected 

from the sequences SEQ ID No. 22 to 28.

A preferred humanized antibody according to the invention consists of a 

humanized antibody comprising a heavy chain of sequence SEQ ID No. 19 and/or a 

light chain selected from the sequences SEQ ID No. 22 to 28.

Another preferred humanized antibody according to the invention consists of a 

humanized antibody comprising a heavy chain selected from the sequences SEQ ID No. 

18 to 21 and/or a light chain of sequence SEQ ID No. 24.

In a preferred embodiment, the invention relates to the humanized antibody 

Hz5l5H7VHl D76N VL2, or a derived compound or functional fragment of same, 

comprising a heavy chain variable région of sequence SEQ ID No. 8, and a light chain 

variable région of sequence SEQ ID No. I3.

In another preferred embodiment, the invention relates to the humanized 

antibody Hz5l5H7 VHl D76N VL2, or a derived compound or functional fragment of 

same, comprising a heavy chain of sequence SEQ ID No. 19, and a light chain of 

sequence SEQ ID No. 24.

In another preferred embodiment, the invention relates to the humanized 

antibody Hz515H7 VHl D76N VL2.1, or a derived compound or functional fragment 

of same, comprising a heavy chain variable région of sequence SEQ ID No. 8, and a 

light chain variable région of sequence SEQ ID No. 14.

In another preferred embodiment, the invention relates to the humanized 

antibody Hz5l5H7 VHl D76N VL2.1, or a derived compound or functional fragment 

of same, comprising a heavy chain of sequence SEQ ID No. 19, and a light chain of 

sequence SEQ ID No. 25.

In another preferred embodiment, the invention relates to the humanized 

antibody Hz5l5H7 VHl D76N VL2.2, or a derived compound or functional fragment 

of same, comprising a heavy chain variable région of sequence SEQ ID No. 8, and a 

light chain variable région of sequence SEQ ID No. 15.



16794

5

10

15

20

25

30

25

In another preferred embodiment, the invention relates to the humanized

antibody Hz5l5H7 VHl D76N VL2.2, or a derived compound or functional fragment

of same, comprising a heavy chain of sequence SEQ ID No. 19, and a light chain of

sequence SEQ ID No. 26.

In another preferred embodiment, the invention relates to the humanized 

antibody Hz5l5H7 VHl D76N VL2.3, or a derived compound or functional fragment 

of same, comprising a heavy chain variable région of sequence SEQ ID No. 8, and a 

light chain variable région of sequence SEQ ID No. 16.

In another preferred embodiment, the invention relates to the humanized 

antibody Hz5l5H7VHl D76N VL2.3, or a derived compound or functional fragment 

of same, comprising a heavy chain of sequence SEQ ID No. 19, and a light chain of 

sequence SEQ ID No. 27.

In another prefened embodiment, the invention relates to the humanized 

antibody Hz515H7 VHl V48L D76N VL1, or a derived compound or functional 

fragment of same, comprising a heavy chain variable région of sequence SEQ ID No. 9, 

and a light chain variable région of sequence SEQ ID No. 11.

In another preferred embodiment, the invention relates to the humanized 

antibody Hz515H7 VHl V48L D76N VL1, or a derived compound or functional 

fragment of same, comprising a heavy chain of sequence SEQ ID No. 20, and a light 

chain of sequence SEQ ID No. 22.

In another preferred embodiment, the invention relates to the humanized 

antibody Hz515H7 VHl V48L D76N VL1 T59A E61D, or a derived compound or 

functional fragment of same, comprising a heavy chain variable région of sequence 

SEQ ID No. 9, and a light chain variable région of sequence SEQ ID No. 12.

In another preferred embodiment, the invention relates to the humanized 

antibody Hz515H7 VHl V48L D76N VL1 T59A E61D, or a derived compound or 

functional fragment of same, comprising a heavy chain of sequence SEQ ID No. 20, and 

a light chain of sequence SEQ ID No. 23.

In another preferred embodiment, the invention relates to the humanized 

antibody Hz515H7 VHl VL1, or a derived compound or functional fragment of same, 

comprising a heavy chain variable région of sequence SEQ ID No. 7, and a light chain 

variable région of sequence SEQ ID No. 11.
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In another preferred embodiment, the invention relates to the humanized

antibody Hz5l5H7 VHl VLl, or a derived compound or functional fragment of same,

comprising a heavy chain of sequence SEQ ID No. 18, and a light chain of sequence
SEQ ID No. 22.

It must be understood that the above exemplified VH / VL combinations are not 

limitative. The man skilled in the art could of course, without undue burden and without 

applying inventive skill, rearrange all the VH and VL disclosed in the présent 
spécification.

In a more preferred embodiment of the method of the invention, said human or 

humanized antibody consists of a humanized antibody comprising a heavy chain 

variable domain of sequence SEQ ID No. 8 and a light chain variable domain of 

sequence SEQ IDNo. 13.

In other words, the use according to the invention is characterized in that said 

human or humanized antibody consists of a humanized antibody comprising a heavy 

chain variable domain of sequence SEQ ID No. 8 and a light chain variable domain of 

sequence SEQ ID No. 13.

Still in other words, the human or humanized antibody according to the 
invention is characterized in that Ît consists of a humanized antibody comprising a 

heavy chain variable domain of sequence SEQ ID No. 8 and a light chain variable 

domain of sequence SEQ ID No. 13.

As for the different sequences above described, the preferred antibody (but not 

exclusive one) will also be described by the sequences of its full length heavy and light 

chain sequences.

In a more preferred embodiment of the method of the invention, the human or 

humanized antibody consists of a humanized antibody comprising a heavy chain of 

sequence SEQ ID No. 19 and a light chain of sequence SEQ ID No. 24.

In other words, the use according to the invention is characterized in that said

human or humanized antibody consists of a humanized antibody comprising a heavy

chain of sequence SEQ ID No. 19 and a light chain of sequence SEQ ID No. 24.

Still ΐη other words, the human or humanized antibody according to the

invention is, characterized în that it consists of a humanized antibody comprising a

heavy chain of sequence SEQ ID No. 19 and a light chain of sequence SEQ ID No. 24.
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It will be obvious for the man skilled in the art that the antibody of the invention 

must présent structural éléments necessary for presenting effector functions. More 

particularly, the antibody must be of a suitable isotype to allow ADCC and/or CDC. For 

example, it is known that, of the various human immunoglobulin classes, human IgGI 

and IgG3 médiate ADCC more effectively than IgG2 and IgG4. On the other hand, the 

order of potency for CDC is IgG3 > IgGI » IgG2 ~ IgG4 (Niwa et al., J Immunol 

Methods, 306: 15 l-l 60,2005).

In a preferred embodiment of the method of the invention, the said human or 

humanized antibody is of the IgGI isotype.

In other words, the use according to the invention is characterized in that said 

human or humanized antibody is of the IgGI isotype.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that it is of the IgGI isotype.

In a particular embodiment, the invention relates to a CH2-containing binding 

fragment of a preferred antibody of the invention consisting of the IgGI 
Hz515H7 VHl D76N VL2.

More particularly, a preferred CH2-containing binding fragment consists of a 

fragment comprising i) a heavy chain variable domain comprising CDR régions CDR- 

III, CDR-H2 and CDR-H3 comprising sequences SEQ ID Nos. 1, 2 and 3, respectîvely; 

ii) a light chain variable domain comprising CDR régions CDR-L1, CDR-L2 and CDR- 

L3 comprising sequences SEQ ID Nos. 4, 5 and 6, respectîvely; and iii) a CH2 domain 

comprising at least the sequence SEQ ID No. 60.

In a preferred embodiment of the method of the invention, the CH2-containing 

binding fragment consists of a fragment comprising the 3 heavy chain CDR-H1, CDR- 

H2 and CDR-H3 comprising SEQ ID Nos. 1, 2 and 3, respectîvely; the 3 light chain 

CDR-L1, CDR-L2 and CDR-L3 comprising SEQ ID Nos.4, 5 and 6, respectîvely; and 

at least the CH2 domain comprising SEQ ID No. 60.

In other words, the use according to the invention is characterized in that said

CH2-containing binding fragment consists of a fragment comprising the 3 heavy chain

CDR-H1, CDR-H2 and CDR-H3 comprising SEQ ID Nos. 1, 2 and 3, respectîvely; the

3 light chain CDR-L1, CDR-L2 and CDR-L3 comprising SEQ ID Nos.4, 5 and 6,

respectîvely; and at least the CH2 domain comprising SEQ ID No. 60.
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Still in other words, the human or humanized antibody according to the 

invention is characterized în that said CH2-containing binding fragment consists of a 

fragment comprising the 3 heavy chain CDR-H1, CDR-H2 and CDR-H3 comprising 

SEQ ID Nos. I, 2 and 3, respectively; the 3 light chain CDR-L1, CDR-L2 and CDR-L3 

comprising SEQ ID Nos.4, 5 and 6, respectively; and at least the CH2 domain 

comprising SEQ ID No. 60.

Another preferred CH2-containing binding fragment consists of a fragment 

comprising i) a heavy chain variable domain comprising CDR régions CDR-H1, CDR- 

H2 and CDR-H3 comprising sequences SEQ ID Nos. 1,2 and 3, respectively; ii) a light 

chain variable domain comprising CDR régions CDR-L1, CDR-L2 and CDR-L3 

comprising sequences SEQ ID Nos. 4, 5 and 6, respectively; iii) a CH2 domain 

comprising at least the sequence SEQ ID No. 60; and iv) a hinge domain comprising at 

least the sequence SEQ ID No. 61.

Still another preferred CH2-containing binding fragment consists of a fragment 

comprising i) a heavy chain variable domain comprising CDR régions CDR-H1, CDR- 

H2 and CDR-H3 comprising sequences SEQ ID Nos. 1, 2 and 3, respectively; ii) a light 

chain variable domain comprising CDR régions CDR-L1, CDR-L2 and CDR-L3 

comprising sequences SEQ ID Nos. 4, 5 and 6, respectively; iii) a CH2 domain 

comprising at least the sequence SEQ ID No. 60; iv) a hinge domain comprising at least 

the sequence SEQ ID No. 61; and v) a CH1 domain comprising at least the sequence 

SEQ ID No. 62.

Still another preferred CH2-containing binding fragment consists of a fragment 

comprising i) a heavy chain variable domain comprising CDR régions CDR-H1, CDR- 

H2 and CDR-H3 comprising sequences SEQ ID Nos. 1, 2 and 3, respectively; ii) a light 

chain variable domain comprising CDR régions CDR-L1, CDR-L2 and CDR-L3 

comprising sequences SEQ ID Nos. 4, 5 and 6, respectively; iii) a CH2 domain 

comprising at least the sequence SEQ ID No. 60; iv) a hinge domain comprising at least 

the sequence SEQ ID No. 61; v) a CHI domain comprising at least the sequence SEQ 

ID No. 62; and vi) a CH3 domain comprising at least the sequence SEQ ID No. 63.

In still another preferred embodiment of the invention, a preferred CH2- 

containing binding fragment consists of a fragment comprising i) a heavy chain variable 

domain comprising CDR régions CDR-H1, CDR-H2 and CDR-H3 comprising
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sequences SEQ ID Nos. 1, 2 and 3, respectively; ii) a light chain variable domain

comprising CDR régions CDR-L1, CDR-L2 and CDR-L3 comprising sequences SEQ

ID Nos. 4, 5 and 6, respectively; and iii) a full length Fc domain comprising at least the

sequence SEQ ID No. 64.

For more clarity, the following table 3 illustrâtes the sequences for each domain 

for the antibody Hz515H7 VH1 D76N VL2.

5
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Table 3

“domains” SEQ ID No.

Amino acids nucléotides

CH2 60 65

Hinge 61 66

CH1 62 67

CH3 63 68

Full Fc 64 69

Based on these éléments, it will be clear for the man skilled in the art to generate 

any CH2-containing binding fragment, derived from any sequence described in the 

présent application, without any undue experiment. As a conséquence, any other CH2- 

containing binding fragment must be considered as part of the scope of the présent 

application.

Table 4a below summarizes the optimized nucléotide sequences corresponding 

to the CDRs of the antibody hz515H7 of the invention; whereas table 4b summarizes 

the various optimized nucléotide sequences corresponding to the variable domains and 

the full length sequences of the various variants of the humanized antibody of the 
invention.

Table 4a

Antibody

Hz515H7
Heavy chain Light chain SEQ ID NO.

optimized CDR-H1 - 29
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CDR(s) CDR-H2 - 30

CDR-H3 - 31

- CDR-Ll 32

CDR-Li (bis) 57

- CDR-L2 33

CDR-L2 (bis) 58

- CDR-L3 34

CDR-L3 (bis) 59

Table 4b

Antibody

Hz515H7
Heavy chain Light chain SEQ ID NO.

Variable

Domains

VII1 - 35

VH1 D76N - 36

VH1 V48LD76N - 37

VH2 - 38

VL1 39

VL1 T59A E61D 40

VL2 41

VL2.1 42

VL2.2 43

VL2.3 44

VL3 45

Complété

Sequences 
(without signal 

peptide)

VH1 - 46

VIII D76N - 47

VH1 V48L D76N - 48

VH2 - 49

- VL1 50

- VL1 T59A E61D 51

- VL2 52

- VL2.1 53
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- VL2.2 54

- VL2.3 55

- VL3 56
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The expression “optimized sequence” means that the codons encoding the amino 

acids constitutive of the protein of interest (herein the antibody variable domains) hâve 

been modified for a better récognition by the translation machinery in a dedicated cell 

type, herewith mammalian cells. Indeed, it is known to the person of skills in the art 

that, depending on the source of the gene and of the cell used for expression, a codon 

optimization may be helpful to increase tlie expression of the encoded polypeptides of 

the invention. By “codon optimization”, it is referred to the alterations to the coding 

sequences for the polypeptides of the invention which improve the sequences for codon 

usage in the host cell. Codon usage tables are known in the art for mamalian cells, such 

as e.g. CHO cells, as well as for a variety of other organisms. In addition, optimization 

can also be achieved by alterations of the polynucleotide sequences which include G/C 

content adaptation and prévention of stable RNA secondary structure (see as example 

Kim et al., 1997 Gene 199(1-2):293-301).

The terms “nucleic acid”, “nucleic sequence”, “nucleic acid sequence”, 

“polynucleotide”, “polynucleotide sequence” and “nucléotide sequence”, used 

interchangeably in the présent description, mean a précisé sequence of nucléotides, 

modified or not, defining a fragment or a région of a nucleic acid, containing unnatural 

nucléotides or not, and being either a double-strand DNA, a sîngle-strand DNA or 

transcription products of said DNAs.

The nucleic sequences of the présent invention hâve ail been isolated and/or 

purified, i.e., they were sampled directly or indirectly, for example by a copy, their 

environment having been at least partially modified. “Nucleic sequences exhibiting a 

percentage identity of at least 80%, preferably 85%, 90%, 95% and 98%, after optimal 

alignment with a preferred sequence” means nucleic sequences exhibiting, with respect 
to the reference nucleic sequence, certain modifications such as, in particular, a délétion, 

a truncation, an extension, a chimeric fusion and/or a substitution, notably punctual. 

Preferably, these are sequences which code for the same amino acid sequences as the 

reference sequence, this being related to the degeneration of the genetic code, or
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complementarity sequences that are likely to hybridize specifically with the reference

sequences, preferably under highly stringent conditions, notably those defined below.

Hybridization under highly stringent conditions means that conditions related to 

température and ionic strength are selected in such a way that they allow hybridization 

to be maintained between two complementarity DNA fragments. On a pure!y 

illustrative basis, the highly stringent conditions of the hybridization step for the 

purpose of defining the polynucleotide fragments described above are advantageously 

as follows.

DNA-DNA or DNA-RNA hybridization is carried out in two steps: (!) 

prehybridization at 42°C for three hours in phosphate buffer (20 mM, pH 7.5) 

containing 5X SSC (IX SSC corresponds to a solution of 0.15 M NaCl + 0.015 M 

sodium citrate), 50% formamide, 7% sodium dodecyl sulfate (SDS), 10X Denhardt’s, 

5% dextran sulfate and l% salmon sperm DNA; (2) primary hybridization for 20 hours 

at a température depending on the length of the probe (i.e.: 42°C for a probe >100 

nucléotides in length) followed by two 20-minute washings at 20°C in 2X SSC + 2% 

SDS, one 20-minute washing at 20°C in 0.1X SSC + 0.1% SDS. The last washing is 

carried out in 0.1X SSC + 0.1% SDS for 30 minutes at 60°C for a probe >100 

nucléotides in length. The highly stringent hybridization conditions described above for 

a polynucleotide of defined size can be adapted by a person skilled in the art for longer 

or shorter oligonucleotides, according to the procedures described in Sambrook, et al. 

(Molecular cloning: a Iaboratory manual, Cold Spring Harbor Laboratory; 3rd édition, 

2001).

In order to express the heavy and/or light chain of the human or humanized 

antibody, or CH2-containing binding fragment thereof, of the invention, the 

polynucleotides encoding said heavy and/or light chains are inserted into expression 

vectors such that the genes are operatively linked to transcriptional and translational 

control sequences.

"Operably linked" sequences include both expression control sequences that are

contiguous with the gene of interest and expression control sequences that act in trans or

at a distance to control the gene of interest. The term "expression control sequence" as

used herein refers to polynucleotide sequences which are necessary to effect the

expression and processing of coding sequences to which they are ligated. Expression
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control sequences include appropriate transcription initiation, termination, promoter and 

enhancer sequences; efficient RNA processing signais such as splicing and 

polyadenylation signais; sequences that stabilize cytoplasmic mRNA ; sequences that 

enhance translation efficiency (i. e., Kozak consensus sequence); sequences that 

enhance protein stability; and when desired, sequences that enhance protein sécrétion. 

The nature of such control sequences differs depending upon the host organism; in 

prokaryotes, such control sequences generally include promoter, ribosomal binding site, 

and transcription termination sequence; in eukaryotes, generally, such control sequences 

include promoters and transcription termination sequence. The term "control sequences" 

is intended to include, at a minimum, ail components whose presence is essential for 

expression and processing, and can also include additional components whose presence 

is advantageous, for example, leader sequences and fusion partner sequences.

The term "vector", as used herein, is intended to refer to a nucleic acid molécule 

capable of transporting another nucleic acid to which it has been linked. One type of 

vector is a "plasmid", which refers to a circular double stranded DNA loop into which 

additional DNA segments may be ligated. Another type of vector is a viral vector, 

wherein additional DNA segments may be ligated into the viral genome. Certain vectors 

are capable of autonomous réplication in a host cell into which they are introduced (e. 

g., bacterial vectors having a bacterial origin of réplication and episomal mammalian 

vectors). Other vectors (e. g., non- episomal mammalian vectors) can be integrated into 

the genome of a host cell upon introduction into the host cell, and thereby are replicated 

along with the host genome.

Certain vectors are capable of directing the expression of genes to which they 

are operatively linked. Such vectors are referred to herein as "recombinant expression 

vectors" (or simply, "expression vectors"). In general, expression vectors of utîlity in 

recombinant DNA techniques are in the form of plasmids. In the présent spécification, 

"plasmid" and "vector" may be used interchangeably as the plasmid is the most 

commonly used form of vector. However, the invention is intended to include such 

forms of expression vectors, such as bacterial plasmids, YACs, cosmids, retrovirus, 

EBV-derived episomes, and ail the other vectors that the skilled man will know to be 

convenient for ensuring the expression of the heavy and/or light chains of the antibodies 

of the invention. The skilled man will realize that the polynucleotides encoding the
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heavy and the light chains can be cloned into different vectors or in the same vector. in

a preferred embodiment, said polynucleotides are cloned in the same vector.

In addition to the antibody chain genes and regulatory sequences, the 

recombinant expression vectors of the invention may carry additional sequences, such 

as sequences that regulate réplication of the vector in host cells (e.g., origins of 

réplication) and selectable marker genes. The selectable marker gene facilitâtes 

sélection of host cells into which the vector has been introduced (see e.g., U.S. Patents 

Nos. 4,399,216, 4,634.665 and 5,179,017). For example, typically the selectable marker 

gene conféra résistance to drugs, such as G418, hygromycin or methotrexate, on a host 

cell into which the vector has been introduced. Preferred selectable marker genes 

include the dihydrofolate reductase (DHFR) gene (for use in dhfr- host cells with 

methotrexate selection/amplification) and the neo gene (for G4 18 sélection). A number 

of sélection Systems may be used according to the invention, including but not limited 

to the Ilerpes simplex virus thymidine kinase (Wigler et al., Cell 11:223, 1977), 

hypoxanthine-guanine phosphoribosyltransferase (Szybalska et al., Proc Natl Acad Sci 

USA 48: 202, 1992), glutamate synthase sélection in the presence of méthionine 

sulfoximide (Adv Drug Del Rev, 58: 671, 2006, and website or literature of Lonza 

Group Ltd.) and adenîne phosphoribosyltransferase (Lowy et al., Cell 22: 817, 1980) 

genes in tk, hgprt or aprt cells, respectively. Also, antimetabolite résistance can be used 

as the basis of sélection for the following genes: dhfr, which confers résistance to 

methotrexate (Wigler et al., Proc Natl Acad Sci USA 77: 357, 1980); gpt, which confers 

résistance to mycophenolic acid (Mulligan et al., Proc Natl Acad Sci USA 78: 2072, 

1981); neo, which confers résistance to the aminoglycoside, G-418 (Wu et al., 

Biotherapy 3: 87, 1991); and hygro, which confers résistance to hygromycin (Santerre 

et al., Gene 30: 147, 1984). Methods known in the art of recombinant DNA technology 

may be routinely applied to select the desired recombinant clone, and such methods are 

described, for example, in Ausubel et al., eds., Current Protocols in Molecular Bîology, 

John Wiley & Sons (1993). The expression levels of an antibody can be increased by 

vector amplification. When a marker in the vector system expressing an antibody is 

amplifîable, an increase in the level of inhibitor présent in the culture will increase the 

number of copies of the marker gene. Since the amplified région is associated with the
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gene encoding the IgG antibody of the invention, production of said antibody will also

increase (Crouse et al., Mol Cell Biol 3: 257, 1983).

Polynucleotides of the invention and vectors comprising these molécules can be 

used for the transformation of a suitable mammalian host cell, or any other type of host 

cell known to the skilled person. The term "recombinant host cell" (or simply "host 

cell"), as used herein, is intended to refer to a cell into which a recombinant expression 

vector has been introduced. It should be understood that such terms are intended to refer 

not only to the particular subject cell but also to the progeny of such a cell. Because 

certain modifications may occur in succeeding générations due to either mutation or 

environmental influences, such progeny may not, in fact, be identical to the parent cell, 

but are still included within the scope of the term "host cell" as used herein.

Transformation can be by any known method for introducing polynucleotides 

into a host cell. Such methods are well known of the man skilled in the art and include 

dextran-mediated transformation, calcium phosphate précipitation, polybrene-mediated 

transfection, protoplast fusion, electroporation, encapsulation of the polynucleotide into 

liposomes, bîolistic injection and direct microinjection of DNA into nuclei. Preferred 

mammalian host cells for expressing the recombinant antibodies of the invention 

include Chinese Hamster Ovary (CHO cells), NSO myeloma cells, COS cells and SP2 

cells. When recombinant expression vectors encoding antibody genes are introduced 

into mammalian host cells, the antibodies are produced by culturing the host cells for a 

period of time sufficient to allow for expression of the antibody in the host cells or, 

more preferably, sécrétion of the antibody into the culture medium in which the host 

cells are grown.

Antibodies can be recovered from the culture medium using standard protein 

purification methods. Soluble forms of the antibody of the invention can be recovered 

from the culture supematant. It may then be purified by any method known in the art for 

purification of an immunoglobulin molecuie, for example, by chromatography (e.g., ion 

exchange, affinity, particularly by Protein A affinity for Fc, and so on), centrifugation, 

differential solubiiity or by any other standard technique for the purification of proteins. 

Suitable methods of purification will be apparent to a person of ordinary skills in the art.



16794

5

10

15

20

25

30

36

The présent inventors have shown that a human or humanized antibody directed

against CXCR4 is capable of killing a CXCR4-expressing cancer cell through induction

of at Ieast one effector function of the said antibody.

By “CXCR4-expressing cancer cell”, it is herein referred to a cell of a cancer 

showing high CXCR4 expression, relative to the CXCR 4 expression level on a normal 

adult cell. Such cancers include (but are not limited to) the following: carcinomas and 

adenocarcinomas, including that of the biadder, breast, colon, head-and-neck, prostate, 

kidney, liver, lung, ovary, pancréas, stomach, cervix, thyroid and skin, and including 

squamous cell carcinoma ; hematopoietîc tumors of lymphoid lineage, including 

multiple myeloma, leukemia, acute and chronic lymphocytic (or lymphoid) leukemia, 

acute and chronic lymphoblastic leukemia, B-cell lymphoma, T-cell lymphoma, non- 

Hodgkin lymphoma (e.g. Burkitt's lymphoma) ; hematopoietîc tumors of myeloid 

lineage, including acute and chronic myelogenous (myeloid or myelocytic) leukemias, 

and promyelocytic leukemia; tumors of mesenchymal origin, including fibrosarcoma, 

osteosarcoma and rhabdomyosarcoma; tumors of the central and peripheral nervous 

system, including astrocytoma, neuroblastoma, glîoma, and schwannomas; and other 

tumors, including melanoma, teratocarcinoma, xeroderma pigmentosum, 

keratoacanthoma, and seminoma, and other cancers yet to be determined in which 

CXCR4 is expressed.

In a preferred embodiment of the method of claim the invention, said CXCR4 

expressing cancer cell consists of a malignant hematological cell.

In other words, the use according to the invention is characterized in that said 

CXCR4 expressing cancer cell consists of a malignant hematological cell.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that said CXCR4 expressing cancer cell consists of a 

malignant hematological cell.

More particularly, said CXCR4 malignant hematological cell is selected from

the group comprising lymphoma cell, leukemia cell or multiple myeloma cell.

In other words, the use according to the invention is characterized in that said

CXCR4 malignant hematological cell is selected from the group comprising lymphoma

cell, leukemia cell or multiple myeloma cell.
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Still in other words, the human or humanized antibody according to the

invention is characterized in that said CXCR4 malignant hematological cell is selected

from the group comprising lymphoma cell, leukemia cell or multiple myeloma cell.

In anther preferred embodiment, said malignant hematological cell consists of a

lymphoma cell.

In other word, the use according to the invention is characterized in that said 

malignant hematological cell consists of a lymphoma cell.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that said malignant hematological cell consists of a 

lymphoma cell.

As above mentioned, effector cells and/or complément components are of 

particular interest for the invention.

In a more preferred embodiment of the method of the invention, said effector 

cells comprise NK cells, macrophages, monocytes, neutrophils or eosinophils.

In other words, the use according to the invention is characterized in that said 

effector cells comprise NK cells, macrophages, monocytes, neutrophils or eosinophils.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that said effector cells comprise NK cells, macrophages, 

monocytes, neutrophils or eosinophils.

Based on the following examples, particular interesting properties of the 

antibodies used in the inventions are described.

In a preferred embodiment of the method of the invention, the induced ADCC 

level on RAMOS lymphoma cells, after an incubation period of 4 hours, is at least 40%.

In other words, the use according to the invention is characterized in that the 

induced ADCC level on RAMOS lymphoma cells, after an incubation period of 4 hours, 

is at least 40%.

Still in other words, the human or humanized antibody according to the

invention is characterized in that the induced ADCC level on RAMOS lymphoma cells,

after an incubation period of 4 hours, is at least 40%.
In a preferred embodiment of the method of the invention, the induced ADCC

level on DAUDI lymphoma cells, after an incubation period of 4 hours, is at least 30%,

preferably at least 40%.
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In other words, the use according to the invention is characterized in that the

induced ADCC level on DAUDI lymphoma cells, after an incubation period of 4 hours,

is at least 30%; preferably at least 40%.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that the induced ADCC level on DAUDI lymphoma cells, 

after an incubation period of 4 hours, is at least 30%, preferably at least 40%.

In a preferred embodiment of the method of the invention, the induced ADCC 

level on HeLa cervix cancer cells, after an incubation period of 4 hours, is at least 30%, 

preferably at least 40%.

In other words, the use according to the invention is characterized in that the 

induced ADCC level on HaLa cervix cancer cells, after an incubation period of 4 hours, 

is at least 30%, preferably at least 40%.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that the induced ADCC level on HeLa cervix cancer cells, 

after an incubation period of 4 hours, is at least 30%, preferably at least 40%.

Another particular important aspect of the invention relies on the specificity of 

induced the ADCC and CDC.

In another preferred embodiment of the method of the invention, no significant 

ADCC is induced on NK cells.

In other words, the use according to the invention is characterized in that no 

significant ADCC is induced on NK cells.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that no significant ADCC is induced on NK cells.

The complément components comprise at least the Clq.
I

In other words, the use according to the invention is characterized in that said 

complément components comprise at least the Clq.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that said complément components comprise at least the 

Clq.

In another preferred embodiment of the method of the invention, the induced 

CDC level on RAMOS lymphoma cells, after an incubation period of l hour, is at least 

30%, preferentially at least 50% and most preferably at least 70%.



16794

5

10

15

20

25

30

39

In other words, the use according to the invention is characterized in that the

induced CDC level on RAMOS Iymphoma cells, after an incubation period of l hour, is

at least 30%, preferentially at least 50% and most preferably at least 70%.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that the induced CDC level on RAMOS Iymphoma cells, 

after an incubation period of 1 hour, is at least 30%, preferentially at least 50% and most 

preferably at least 70%.

Still another preferred embodiment of the method of the invention, the induced 

CDC level on NIH3T3 CXCR4 cells, after an incubation period of 1 hour, is at least 

30%, preferentially at least 50% and most preferably at least 70%.

In other words, the use according to the invention is characterized in that the 

induced CDC level on NIH3T3 CXCR4 cells, after an incubation period of 1 hour, is at 

least 30%, preferentially at least 50% and most preferably at least 70%.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that the induced CDC level on NIH3T3 CXCR4 cells, after 

an incubation period of 1 hour, is at least 30%, preferentially at least 50% and most 

preferably at least 70%.

Still another preferred embodiment of the method of the invention, the induced 

CDC level on DAUDI Iymphoma cells, after an incubation period of I hour, is at least 

30%, preferentially at least 40%.

In other words, the use according to the invention is characterized in that the 

induced CDC level on DAUDI Iymphoma cells, after an incubation period of 1 hour, is 

at least 30%, preferentially at least 40%.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that the induced CDC level on DAUDI Iymphoma cells, 

after an incubation period of 1 hour, is at least 30%, preferentially at least 40%.

In the sense of the ADCC properties of the antibody of the inventions, results

hâve been generated regarding the binding of said antibody with Fcy R.

Another particular aspect of the invention relates on that the antibody of the

invention, or one of its CH2-containing binding fragment, is capable of binding at least

one FcyRs.
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In a preferred embodiment of the method of the invention, said at least one

FcyRs is FcyRI.

In other words, the use according to the invention is characterized in that said at

least one FcyRs is FcyRI.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that said at least one FcyRs is FcyRI.

In another prefened embodiment of the method of the invention, the constant of 

dissociation (Kd) characterizing the binding of the antibody of the invention with the 

human Fc[gamma]Rl, according to the Langmuïr model, is between l and 10 nM.

In other words, the use according to the invention is characterized in that the 

constant of dissociation (KD) characterizing the binding of the antibody of the invention 

with the human FcyRI, according to the Langmuïr model, is between l and 10 nM.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that the constant of dissociation (KD) characterizing the 

binding of the antibody of the invention with the human FcyRI. according to the 

Langmuïr model, is between I and 10 nM.

In another preferred embodiment of the method of the invention, said at least 

one FcyRs is human FcyRIIIa.

In other words, the use according to the invention is characterized in that said at 

least one FcyRs is human FcyRIIIa.

Still in other words, the human or humanized antibody according to the 

invention is characterized in that said at least one FcyRs is human FcyRIIIa.

In a more preferred embodiment of the method of the invention, the constant of 

dissociation (Kd) characterizing the binding of lhe antibody of the invention with the 

human FcyRIIIa, according to the heterogeneous ligand model, is between 200 and 1000 

nM.

In other words, the use according to the invention is characterized in that the

constant of dissociation (Kd) characterizing the binding of the antibody of the invention

with the human FcyRIIIa, according to the heterogeneous ligand model, is between 200

and 1000 nM.
Still in other words, the human or humanized antibody according to the

invention is characterized in that the constant of dissociation (Kd) characterizing the
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heterogeneous ligand model, is between 200 and I000 nM.

As used herein, the term “Ko” refers to the dissociation constant of a particular 

antibody/antigen interaction. "Binding affinity" generally refers to the strength of the 

sum total of non-covalent interactions between a single binding site of a molécule {e.g., 

an antibody) and its binding partner (e.g., an antigen). Unless indicated otherwise, as 

used herein, "binding affinity" refers to intrinsic binding affinity that reflects a l : l 

interaction between members of a binding pair (e.g., antibody and antigen). The affinity 

of a molécule X for its partner Y can generally be represented by the Ko- Affinity can 

be measured by common methods known in the art, including those described herein. 

Low-affinity antibodies generally bind antigen slowly and tend to dissociate readily, 

whereas high- affinity antibodies generally bind antigen faster and tend to remain bound 

longer. A variety of methods of measuring binding affinity are known in the art, any of 

which can be used for purposes of the présent invention.

Preferably, the constant of dissociation is calculated according to the Langmuïr 

model.
The Langmuïr model is classically described as:

ka 
A + AB

kd

Where A is the analyte, B is the ligand, AB is the non covalent complex between 

the analyte and the ligand and ka and ka are the association and dissociation rates, 

respectively of thîs interaction.

In the same way the heterogeneous ligand model where the ligand is considered 

as a mixture of two components is described by the next two équation Systems:

kai
A + B1 <=*  AB1

kd1 and
ka2

kd2
AB2

where A is the analyte, Bi is the first component of the ligand, AB1 is the non 

covalent complex between the analyte and the first component of the ligand, k0| and kji 

are the association and dissociation rates, respectively of this interaction, B2 is the
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second component of the ligand, AB2 is the non covalent complex between the analyte

and the second component of the ligand, ka2 and kj2 are the association and dissociation

rates respectively, of this interaction.

The BIAevaluation version 3.1 (Biacore AB) has been used for the treatment of 

BIACORE data.

At last, the invention concems also a method of treating or preventing a 

pathological condition associated with the presence of CXCR4 expressing cancer cells 

comprising the step of administering an effective amount of a human or humanized 

antibody, or CH2-containing binding fragment thereof; said human or humanized 

antibody comprising a heavy chain variable domain having the 3 CDRs sequences SEQ 

ID Nos. 1, 2 and 3 and a light chain variable domain having the 3 CDRs sequences SEQ 

ID Nos.4, 5 and 6; wherein at least one effector function of the said human or 

humanized antibody is induced, in the presence of effector cells or complément 

components.

In other words, the invention relates to the use of a human or humanized 

antibody, or a CH2-containing binding fragment thereof, for preparing a composition 

for the treatment of a pathological condition associated with the presence of CXCR4 

expressing cancer cells; wherein said human or humanized antibody comprises a heavy 

chain variable domain comprising CDR régions CDR-H1, CDR-H2 and CDR-H3 

comprising sequences SEQ ID Nos. 1, 2 and 3, respectively; and a light chain variable 

domain comprising CDR régions CDR-L1, CDR-L2 and CDR-L3 comprising 

sequences SEQ ID Nos.4, 5 and 6, respectively; wherein at least one effector function of 

the said human or humanized antibody is induced, in the presence of effector cells or 

complément components.

Still in other words, the invention relates to a human or humanized antibody

specifically recognizing CXCR4, CH2-containing binding fragment, for use in treating

a pathological condition associated with the presence of CXCR4 ex pressing cancer

cells; said human or humanized antibody comprising a heavy chain variable domain

comprising CDR régions CDR-H1, CDR-H2 and CDR-H3 comprising sequences SEQ

ID Nos. 1, 2 and 3, respectively; and a light chain variable domain comprising CDR

régions CDR-L1, CDR-L2 and CDR-L3 comprising sequences SEQ ID Nos.4, 5 and 6,
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respectively; wherein at least one effector function of the said human or humanized

antibody is induced, in the presence of effector cells or complément components.

Preferably, the invention concems also a method of treating or preventing a 

pathological condition associated with the presence of CXCR.4 expressing cancer cells 

comprising the step of administering an effective amount of a human or humanized 

antibody, or CH2-containing binding fragment thereof; said human or humanized 

antibody comprising a heavy chain variable domain selected from the sequences SEQ 

ID No. 7 to 10 and a light chain variable domain selected from the sequences SEQ ID 

No. Il to 17; wherein at least one effector function of the said human or humanized 

antibody is induced, in the presence of effector cells or complément components.

In other words, the invention relates to the use of a human or humanized 

antibody, or a CH2-containing binding fragment thereof, for preparing a composition 

for the treatment of a pathological condition associated with the presence of CXCR4 

expressing cancer cells; said human or humanized antibody comprising a heavy chain 

variable domain selected from the sequences SEQ ID No. 7 to 10 and a light chain 

variable domain selected from the sequences SEQ ID No. Il to 17; wherein at least one 

effector function of the said human or humanized antibody is induced, in the presence 

of effector cells or complément components.

Still in other words, the invention relates to a human or humanized antibody 

specifically recognizing CXCR4, CH2-containing binding fragment, for use in treating 

a pathological condition associated with the presence of CXCR4 expressing cancer 

cells; said human or humanized antibody comprising a heavy chain variable domain 

selected from the sequences SEQ ID No. 7 to 10 and a light chain variable domain 

selected from the sequences SEQ ID No. 11 to 17; wherein at least one effector function 

of the said human or humanized antibody is induced, in the presence of effector cells or 

complément components.

Monoclonal antibodies are known to be N-glycosylated in the constant région of

each heavy chain. Spécifie glycosylation variants hâve been shown to affect ADCC. For

example, lower fucosylation of IgGls correlates with increased ADCC (Shields et al., J

Biol Chem., 277(30): 26733-2640, 2002; Shinkawa et al., J Biol Chem., 278(5): 3466-

3473, 2003).
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A signifie ant corrélation between level of galactose and CDC activity was

observed. For example, the CDC activity of rituximab is decreasing with decreasing

galactose content (Hodoniczky et al, Biolechnol Prog. , 21(6): 1644-1652, 2005)

A représentative glycosylation profile of hz515H7 Mab used for ADCC and

5 CDC experiments is shown in the following Table 5.

Table 5

Glycosylation profile (HPLC) Hz515H7 Mab

% GO or GOFDGIcNac 5.0

GOF 82.5

GIF 9.1

G2F 0.5

Man5 1.8

10 Surprisingly, the Hz515H7 Mab according to the invention induces a high

percentage of ADCC and CDC on cells expressing CXCR4, even though around 92 % 

of its carbohydrate chains comprise a fucose residue.

Thus, the présent invention also relates to a method of treating cancer by killing 

15 CXCR4 expressing cancer cells, comprising the step of administering an effective 

amount of a human or humanized antibody, or CH2-containing binding fragment 

thereof; said human or humanized antibody comprising a glycan profile as follows:

Glycosylation profile (HPLC) Hz515H7 Mab

% GO or GOFDGIcNac 5.0

GOF 82.5

GIF 9.1

G2F 0.5

Man5 1.8
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wherein at least one effector fonction of the said human or humanized antibody

is induced, in the presence of effector cells or complément components.

The invention also relates to a humanized antibody binding CXCR4, or a CH2- 

containing binding fragment thereof, for use in a method of treatment of cancer by 

killing CXCR4 expressing cancer cells, said human or humanized antibody comprising 

a glycan profile as follows:

Glycosylation profile (HPLC) Hz515H7 Mab

% GO or GOFDGIcNac 5.0

GOF 82.5

GIF 9.1

G2F 0.5

Man5 1.8

wherein at least one effector fonction of the said human or humanized antibody is 

induced, in the presence of effector cells or complément components.

The invention also relates to the use of a humanized antibody binding CXCR4, 

or a CH2-containing binding fragment thereof, said human or humanized antibody 

comprising a glycan profile as follows:

Glycosylation profile (HPLC) Hz5l5H7 Mab

% GO or GOFDGIcNac 5.0

GOF 82.5

GIF 9.1

G2F 0.5

Man5 1.8

for preparing a médicament for treating cancer by killing CXCR4 expressing cancer 

cells, wherein at least one effector fonction of the said human or humanized antibody is 

induced, in the presence of effector cells or complément components.

As shown in the Examples herein, the human or humanized antibody, or CFI2- 

containing binding fragment thereof, of the présent invention hâve anti-tumoral activity,
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at least through induction of ADCC and/or CDC responses, and are thus useful in the

treatment of metastatic tumors and diseases such as cancer.

The terms "treating" or “treatment” refer to administering or the administration 

of a composition described herein in an amount, manner, and/or mode effective to 

improve a condition, symptom, or parameter assocîated with a disorder or to prevent 

progression or exacerbation of the disorder (including secondary damage caused by the 

disorder) to either a statistically significant degree or to a degree détectable to one 

skilled in the art.

Another aspect of the invention relates to pharmaceutical compositions of the 

human or humanized antibody, or CH2-containing binding fragment thereof.

The pharmaceutical composition of the invention may contain, in addition to the 

carrier and the human or humanized antibody, or CH2-containing binding fragment 

thereof, various diluents, fïllers, salts, buffers, stabilizers, solubilizers, and other 

materials well known in the art.

As used herein, "pharmaceutically acceptable carrier" includes any and ail 

solvents, buffers, sait solutions, dispersion media, coatings, antibacterial and antifungal 

agents, isotonie and absorption delaying agents, and the like that are physiologically 

compatible. The type of carrier can be selected based upon the intended route of 

administration. In various embodiments, the carrier is suitable for intravenous, 

intraperitoneal, subeutaneous, intramuscular, topical, transdermal or oral administration. 

Pharmaceutically acceptable carriers include stérile aqueous solutions or dispersions 

and stérile powders for the extemporaneous préparation of stérile injectable solutions or 

dispersion. The use of media and agents for pharmaceutically active substances is well 

known in the art. As detailed herebelow, additional active compounds can also be 

incorporated into the compositions, such as anti-cancer and/or anti-angiogenesis agents; 

in particular, the additional active compound can be an anti-angîogenic agent, a 

chemotherapeutic agent, or a low-molecular weight agent. A typical pharmaceutical 

composition for intravenous infusion could be made up to contain 250 ml of stérile 

Ringer's solution, and 100 mg of the combination. Actual methods for preparing 

parenterally administrable compounds will be known or apparent to those skilled in the 

art and are described in more detail in for example, Remington's Pharmaceutical
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Science, I7th ed., Mack Publishing Company, Easton, Pa. (1985), and the 18th and 19lh

éditions thereof, which are incorporated herein by reference.

The human or humanized antibody, or CH2-containing binding fragment thereof 

in the composition preferably is formulated in an effective amount. An "effective 

amount" refers to an amount effective, at dosages and for periods of time necessary, to 

achieve the desired resuit, such as induction of apoptosis in tumor cells. A 

“therapeutically effective amount” means an amount sufficient to influence the 

therapeutic course of a particular disease state. A therapeutically effective amount is 

also one in which any toxic or detrimental effects of the agent are outweighed by the 

therapeutically bénéficiai effects.

For therapeutic applications, the human or humanized antibody, or CH2- 

containing binding fragment thereof, of the invention is administered to a mammal, 

preferably a human, in a pharmaceutically acceptable dosage form such as those 

discussed above, including those that may be administered to a human intravenously as 

a bolus or by continuous infusion over a period of time, by intramuscular, 

intraperitoneal, intracerebrospinal, subcutaneous, intraartîcular, intrasynovial, 

intrathecal, oral, topical, or inhalation routes. The said human or humanized antibody, 

or CH2-containing binding fragment thereof, is also suitably administered by 

intratumoral, péritumoral, intralesional, or perilesional routes, to exert local as well as 

systemic therapeutic effects. The intraperitoneal route îs expected to be particularly 

useful, for example, in the treatment of ovarian tumors.

Dosage regimens may be adjusted to provide the optimum response. For 

example, a single bolus may be administered, several divided doses may be 

administered over time, or the dose may be proportionally reduced or increased. The 

compositions of the invention can be administered to a subject to effect cell growth 

activity in a subject. As used herein, the term "subject" is intended to include living 

organisms in which apoptosis can be induced, and specifically includes mammals, such 

as rabbits, dogs, cats, mice, rats, monkey transgenic species thereof, and preferably 

humans.

The human or humanized antibody of the invention, or CH2-containing binding 

fragment thereof, and the pharmaceutical compositions of the invention are especially 

useful in the treatment or prévention of several types of cancers including (but not
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limited to) the following: carcinomas and adenocarcinomas, including that of the 

bladder, breast, colon, head-and-neck, prostate, kidney, liver, lung, ovary, pancréas, 

stomach, cervix, thyroid and skin, and including squamous cell carcinoma ; 

hematopoîetic tumors of lymphoid lineage, including multiple myeloma, leukemia, 

acute and chronic lymphocytic (or lymphoid) leukemia, acute and chronic 

lymphoblastic leukemia, B-cell lymphoma, T-cell lymphoma, non-Hodgkin lymphoma 

(e.g. Burkitt's lymphoma) ; hematopoîetic tumors of myeloîd lineage, including acute 

and chronic myelogenous (myeloid or myelocytîc) leukemias, and promyelocytic 

leukemia; tumors of mesenchymal origin, including fibrosarcoma, osteosarcoma and 

rhabdomyosarcoma; tumors of the central and peripheral nervous system, including 

astrocytoma, neuroblastoma, glioma, and schwannomas; and other tumors, including 

melanoma, teratocarcinoma, xeroderma pigmentosum, keratoacanthoma, and 

seminoma, and other cancers yet to be determined in which CXCR4 is expressed. By 

cancers having CXCR4 expression, it is herein referred to cancers displaying high 

CXCR4 expression, relative to the CXCR 4 expression level on a normal adult cell.

The human or humanized antibody of the invention, or CH2-containing binding 

fragment thereof, and the pharmaceutical compositions of the invention are mainly 

useful for treating leukemia, lymphoma and cancers résistant to the commonly used 

anticancer agents as the anti-CXCR4 antîbodies of the invention hâve a unique 

mechanism of action.

In a preferred embodiment of the method of the invention, said pathological 

condition associated with the presence of CXCR4 expressing cancer cells consists of 

lymphoma, leukemia or multiple myeloma, preferentially lymphoma.

In other words, the use according to the invention is characterized in that said 

pathological condition associated with the presence of CXCR4 expressing cancer cells 

consists of lymphoma, leukemia or multiple myeloma, preferentially lymphoma.

Still in other words, the human or humanized antibody according to the

invention is characterized in that said pathological condition associated with the

presence of CXCR4 expressing cancer cells consists of lymphoma, leukemia or multiple

myeloma, preferentially lymphoma.

As a non limitative example, a process of detecting in vitro the presence and/or

the location of a CXCR4 expressing tumor in a subject, comprises the steps of:
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(a) contacting a sample from the subject with a humanized antibody heavy chain and/or 

a humanized antibody light chain and/or a humanized antibody, or a derived compound 

or functional fragment of same, according capable of binding specifically with CXCR4; 

and

(b) detecting the binding of said antibody with the sample.

Particularly, a process of determining in vitro or ex vivo the expression level of 

CXCR4 in a CXCR4 expressing tumor from a subject comprises the steps of:

(a’) contacting a sample from the subject with a humanized antibody heavy chain and/or 

a humanized antibody light chain and/or a humanized antibody, or a derived compound 

or functional fragment of same, capable of binding specifically to CXCR4; and 

(b’) quantifying the level of antibody binding to CXCR4 in said sample.

In a preferred embodiment, the CXCR4 expression level can be measured by 

immunohistochemistry (IHC) or FACS analysis.

As used herein, the term "an oncogenic disorder associated with expression of 

CXCR4” or “CXCR4-expressing cancer cell” is intended to include diseases and other 

disorders in which the presence of high levels or abnormally low levels of CXCR4 

(aberrant) in a subject suffering from the disorder has been shown to be or is suspected 

of being either responsible for the pathophysiology of the disorder or a factor that 

contributes to a worsening of the disorder. Alternatively, such disorders may be 

evidenced, for example, by an increase in the levels of CXCR4 on the cell surface in the 

affected cells or tissues of a subject suffering from the disorder. The increase in CXCR4 

levels may be detected, for example, using the antibody 515H7 or hz5l5H7 of the 

invention. More, it refers to cells which exhibit relatively autonomous growth, so that 

they exhibit an aberrant growth phenotype characterized by a significant loss of control 

of cell prolifération. Alternatively, the cells may express normal levels of CXCR4 but 

are marked by abnormal prolifération.

The invention also describes a method for the screening of humanized antibodies

binding CXCR4, or CH2-containing binding fragments thereof, for use in killing a

CXCR4 expressing cancer cell by induction of at least one effector function, in the

presence of effector cells or complément components, wherein said method comprises

at least one sélection step selected from:
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- selecting antibodies inducing an ADCC level on RAMOS lymphoma cells, 

after an incubation period of 4 hours, of at least 40%;

- selecting antibodies inducing a CDC level on RAMOS lymphoma cells, after 

an incubation period of l hour, of at least 30%, preferentially of at least 50% and most 

preferably of at least 70%;

- selecting antibodies inducing a CDC level on N1H3T3 CXCR4 cells, after an 

incubation period of l hour, of at least 30%, preferentially of at least 50% and most 

preferably of at least 70%;

- selecting antibodies binding FcyRJ with a constant of dissociation (KD), 

according to the Langmuïr model, between l and 10 nM;

- selecting antibodies binding FcyRIIIA with a constant of dissociation (KD), 

according to the heterogeneous ligand model, between 200 and 1000 nM.

The practice of the invention employs, unless other otherwise indicated, 

conventîonal techniques or protein chemistry, molecular virology, microbiology, 

recombinant DNA technology, and pharmacology, which are within the skill of the art. 

Such techniques are explained fully in the literature. (See Ausubel et al., Current 

Protocols in Molecular Biology, Eds., John Wiley & Sons, Inc. New York, 1995; 

Remington’s Pharmaceutical Sciences, I7th ed., Mack Publishing Co., Easton, Pa., 

1985; and Sambrook et al., Molecular cloning: A laboratory manual 2nd édition, Cold 

Spring Harbor Laboratory Press - Cold Spring Harbor, NY, USA, 1989; Introduction to 

Glycobiology, Maureen E. Taylor, Kurt Drickamer, Oxford Univ. Press (2003); 

Worthington Enzyme Manual, Worthington Biochemîcal Corp. Freehold, NJ; 

Handbook of Biochemistry: Section A Proteins, Vol I 1976 CRC Press; Handbook of 

Biochemistry: Section A Proteins, Vol II 1976 CRC Press; Essentials of Glycobiology, 

Cold Spring Harbor Laboratory Press (l 999)). The nomenclatures used in connection 

with, and the laboratory procedures and techniques of, molecular and cellular biology, 

protein biochemistry, enzymology and médicinal and pharmaceutical chemistry 

described herein are those well known and commonly used in the art.

Unless defined otherwise, ail technical and scientific ternis used herein hâve the 

same meaning as is commonly understood by one of the skill in the art to which this 

invention belongs.
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Other characteristics and advantages of the invention appear further in the

description with the examples and figures whose legends are presented below.

FIGURE LEGENDS

Figure l shows the amino acid sequences alignment of 515H7 heavy chain 

variable domain with the human germline IGHV3-49*04  and IGHJ4*0l.  The 515H7 

VH amino acid sequence is aligned with the selected human acceptor framework 

sequences. VHl and VH2 (VH3 is not represented) sequences correspond to 

implemented humanized variants of the 515H7 VH domain, with back mutated residues 

in bold. Variant l VHl carries no back mutated residue and represents a fully human 

variant. Variant VH2 has 8 back mutations and is the most murine variant. Variant VH3 

carries 5 back mutations (not represented).

Figure 2 shows the amino acid sequences alignment of 5I5H7 light chain with 

the human germline 1GKV4-1*OI  and IGKJl*01.  The 515H7 VL amino acid sequence 

is aligned with the selected human acceptor framework sequences. VL1 to VL3 

sequences correspond to implemented humanized variants of the 515H7 VL domain, 

with back mutated residues in bold. Variant VL1 carries no back mutated residue and 

represents the most human variant. Variant VL2 has 13 back mutations and is the most 

murine variant. Variant VL3 carries 5 back mutations.

Figures 3A-3F show cross blocking of the biotinylated murine antibody 515H7 

by the chimeric 515117 and different variants of the humanized 515H7. The activity of 

the humanized variants of 515H7 (hz515H7) to cross block the parental murine 

antibody 515H7 was evaluated by flow cytometry using CXCR4 transfected NIH3T3 

cells. The activity of the humanized variants was compared to the chimeric 515H7. The 

cross blocking activity of the three different variants of VH (VHl - VH3) combined 

with the chimeric VL (cVL) were very similar (Figure 3A - Figure 3C). No réduction in 

the activity of VH variant 1 (VHl, the variant with no back mutations) was determined 

when combined with variant 1 and 2 of VL. A significant réduction of the activity was 

detected for the construct hz515H7 VHl VL3 (Figures 3D - 3F).

Figure 4 shows the BRET assay for testing the activity of the humanized 

antibody 515H7 variant VHl VL1. The activity of the humanized variant 515II7 VH
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variant l VL variant l (hz5l5H7 VHl VLl) was evaluated by its capacity to inhibit

SDF-l mediated signal transduction. This variant showed only a minor inhibition of the

SDF-l mediated signal transduction as determined by BRET. SDF-l was used at a

concentration of lOOnM.

Figures 5A-5D show comparisons of different mutants of the VHl with single or 

double back mutations and combinations of different VL variants with hz5l5H7 

VH1D76N. Single and double back mutations were made in the VHl and combined 

with the VLl. These constructs were evaluated in BRET assays (Figures 5A-5C). Of 

these single back mutants only the construct with the back mutation D76N showed an 

increased inhibition of the SDF-l mediated signal transduction. None of the double 

back mutant in VH had strong inhîbitory activity (Figure 5C). The single back mutant 

D76N of the VHl was combined with different variants of VL. The SDF-l 

concentration was lOOnM,

Figure 6 shows ranking of different mutants of the VHl and VLl with single or 

double back mutations in comparison to the construct VHl D76N VL2. Single and 

double back mutations were made in the VHl and combined with the VLl. Ail 

constructs were evaluated in BRET assays and their percent inhibition calculated. The 

SDF-l concentration was lOOnM.

Figures 7A-7B show inhibition of SDF-l binding by different constructs of the 

humanized 515H7 and corrélation between resuit obtained by FACS and BRET. The 

different variants of the humanized antibody 515H7 with a strong activity in blocking 

the recruitment of β-arrestin were tested in their capacity to inhibit the binding of 

biotinylated SDF-l in flow cytometry (FACS) (A). These were compared with VHl and 

VLl. Results from the FACS-based assay are correlated with the results obtained by 

BRET (B).
Figure 8 shows the amino acid sequences alignment of hz5l5H7 VL2 and

further humanized versions 515H7 VL2.1, 515H7 VL2.2 and 515H7 VL2.3. The 515I-I7

VL amino acid sequence is aligned with the selected human acceptor framework

sequences. VL2.1, VL2.2 and VL2.3 sequences correspond to implemented humanized

variants of the humanized 515H7 VL2, with mutated residues in bold. VL2.1 and VL2.2

carry 4 more humanized residues whereas VL2.3 contains 5 more human residues.
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Figures 9A-9C show the 515H7 humanized Mabs (hz5l5H7 VHl D76N VL2,

hz5l5H7 VHl D76N VL2.1, hz5l5H7 VHl D76N VL2.2 and hz5l5H7 VHl D76N

VL2.3) spécifie binding to CXCR4 on NIH3T3-CXCR4 (Figure 9A) U937 (Figure 9B)

and Ramos cells (Figure 9C).

Figures 10 show antibody dépendent cellular cytotoxicity (ADCC) effect of 

hz5l5H7VHlD76NVL2 Mab on cells expressing CXCR4, Ramos cells (Figure ÎOA) 

and Natural killer cells (NK) (Figure ÎOB)

Figures U show antibody dépendent cellular cytotoxicity (ADCC) effect of 

c515H7 Mab on cells expressing CXCR4, Ramos cells (Figure 11A) and Natural killer 

cells (NK) (Figure 1 IB)

Figure 12 shows complément dépendent cytotoxicity (CDC) effect of 

hz515H7VHlD76NVL2 Mab on N1H3T3-CXCR4 cell line and Ramos cells expressing 

CXCR4

Figure 13 shows complément dépendent cytotoxicity (CDC) effect of c515H7 

Mab on Ramos cells expressing CXCR4

Figures 14 show complément dépendent cytotoxicity (CDC) dose effect of 

hz515H7VHlD76NVL2 (Figure 14A) and c515H7 (Figure 14B) Mabs on Ramos cells 

expressing CXCR4

Figure 15: Binding of the recombinant human FcyRI with 

hz515H7VHlD76NVL2 Mab immobilized on a CM4 sensorchip. 6 different 

concentrations of h-FcyRI were tested (200, 100, 50, 25, 12.5 and 6.25 nM).

Figure 16: Binding of the recombinant human FcyRIIIA with 

hz515H7VHlD76NVL2 Mab immobilized on a CM4 sensorchip. 5 different 

concentrations of h-FcyRUIA were tested (1000, 500, 250, 125 and 62.5 nM).

Figure 17: Constant of Dissociation détermination of the h-

FcyRIIIA/hz515H7VHlD76NVL2 complex by steady-state analysis using the response

at the end of the association phase versus the human FcyRIIIA concentrations (1000,

500, 250, 125 and 62.5 nM) plot.

Figure 18: Binding of the recombinant mouse FcyRI with

hz515H7VHlD76NVL2 Mab immobilized on a CM4 sensorchip. 5 different

concentrations of m-FcyRI were tested (400,200, 100,50 and 25nM).
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Figure 19: Constant of Dissociation détermination of the m-

FcyRI/hz5l5H7VHlD76NVL2 complex by steady-state analysis using the response at

the end of the association phase versus the mouse FcyRI concentrations (400, 200, 100,

50 and 25nM) plot.

Figure 20: Binding of the recombinant mouse FcyRIII with 

hz5l5H7VHlD76NVL2 Mab immobilized on a CM4 sensorchip. 5 different 

concentrations of m-FcyRHI were tested (400, 200, 100, 50 and 25nM).

Figure 21: Rancking of the four Fc gamma receptors binding with hz- 

515H7VH1D76NVL2 Mab (one component with h-FcyRI and m-FcyRIII and two 

components with h-FcyRIIIA and m-FcyRI) on a constant of dissociation (in nMolar) 

plot in function of the half-life (in minute) of the hz5!5H7VHID76NVL2 Mab/Fc 

gamma receptor complexes.

Figure 22: Binding of the recombinant human FcyRI with c5l5H7 Mab 

immobilized on a CM4 sensorchip. 6 different concentrations of h-FcyRI were tested 

(200, 100, 50, 25, 12.5 and 6.25 nM).

Figure 23: Binding of the recombinant human FcyRIIIA with c5l5H7 Mab 

immobilized on a CM4 sensorchip. 5 different concentrations of h-FcyRIIIA were tested 

(1000, 500, 250, 125 and 62.5 nM).

Figure 24: Constant of Dissociation détermination of the h-FcyRIIIA/c5l5H7 

complex by steady-state analysis using the response at the end of the association phase 

versus the human FcyRIIIA concentrations (1000, 500,250, 125 and 62.5 nM) plot.

Figure 25: Binding of the recombinant mouse FcyRI with c5l5H7 Mab 

immobilized on a CM4 sensorchip. 5 different concentrations of m-FcyRI were tested 

(400, 200, 100, 50 and 25nM).
Figure 26: Constant of Dissociation détermination of the m- 

FcyRI/c5l5H7complex by steady-state analysis using the response at the end of the 

association phase versus the mouse FcyRI concentrations (400, 200, I00, 50 and 25nM) 

plot.
Figure 27: Binding of the recombinant mouse FcyRlll with c5l5H7 Mab 

immobilized on a CM4 sensorchip. 5 different concentrations of m-FcyRIIl were tested 

(400, 200, 100, 50 and 25nM).
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Figure 28: Rancking of the four Fc gamma receptors binding with c5l5H7 Mab

(one component with h-FcyRI and m-FcyRIII and two components with h-FcyRIIIA and

m-FcyRI) on a constant of dissociation (in nMolar) plot in function of the half-life (in

minute) of the c515H7 Mab/Fc gamma receptor complexes.

Figure 29 shows antibody dépendant cellular cytotoxicity (ADCC) effect of 

hz5l5H7VHlD76NVL2 (hz5!5H7) Mab on cells expressing CXCR4: RAMOS, 

DAUDI and HeLa cells.

Figure 30 shows complément dépendant cytotoxicity (CDC) effect of 

hz5l5H7VHlD76NVL2 (hz5l5H7) Mab on cells expressing CXCR4: DAUDI and 

RAMOS cells.

EXAMPLES

Example I: Génération of monoclonal antibodies (Mabs) against human 

CXCR4

To generate monoclonal antibodies to CXCR4, Balb/c mice were immunized 

with recombinant NIH3T3-CXCR4 cells and/or peptides corresponding to CXCR4 

extracellular N-term and loops. The mice 6-16 weeks of âge upon the first 

immunization, were immunized once with the antigen in complété Freund’s adjuvant 

subcutaneously (s.c.) followed by 2 to 6 îmmunizations with antigen in incomplète 

Freund’s adjuvant s.c. The immune response was monitored by retroorbital bleeds. The 

sérum was screened by ELISA (as described bellow) and mice with the higher titers of 

anti-CXCR4 antibodies were used for fusions. Mice were boost intravenously with 

antigen two days before sacrifice and removai of the spleen.

- ELISA

To select the mice producing anti-CXCR4 antibodies, sera from immunized

mice was tested by ELISA. Briefly, microtiter plates were coated with purified [l-4l]

N-terminal peptide conjugated to BSA at 5gg équivalent peptide/mL, lOOpL/well

incubated at 4°C overnight, then blocked with 250pL/well of 0.5% gelatin in PBS.

Dilutions of plasma from CXCR4-immunized mice were added to each well and

incubated 2 hours at 37°C. The plates were washed with PBS and then incubated with a

goat anti-mouse IgG antibody conjugated to HRP (Jackson Laboratories) for l hour at
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37°C. After washing, plates were developed with TMB substrate, the reaction was

stopped 5 min later by addition of 100 pL/well IM H2SO4. Mice that developed the

highest titers of anti-CXCR4 antibodies were used for antibody génération.

- Génération of hybridomas producing Mabs to CXCR4

The mouse splénocytes, isolated from a Balb/c mice that developed the highest 

titers of anti-CXCR4 antibodies were fused with PEG to a mouse myeloma cell line 
Sp2/O. Cells were plated at approximately lx ÎO5 /well in microtiter plates followed by 

two weeks incubation in sélective medium containing ultra culture medium + 2 mM L- 

glutamine + l mM sodium pyruvate + lx HAT. Wells were then screened by ELISA for 

anti-CXCR4 monoclonal IgG antibodies. The antibody secreting hybridomas were then 

subcloned at Ieast twice by limiting dilution, cultured in vitro to generate antibody for 

further analysis.

Example 2: Characterization by FACS analysis of anti-CXCR4 Mab 515H7 

binding specificity and cancer cell lines récognition

In this experiment, spécifie binding to human CXCR4 of anti-CXCR4 Mab 

515H7 was examined by FACS analysis.
NIH3T3, NIH3T3-hCXCR4 transfected cells, MDA-MB-231, Hela and U937 

cancer cell lines were incubated with ÎO pg/mL of monoclonal antibody 515H7. The 

cells were then washed with l%BSA/PBS/0.0l% NaN3. Next, Alexa-labeled secondary 

antibodies were added to the cells and were allowed to incubate at 4°C for 20 min. The 
cells were then washed again two times. Following the second wash, FACS analysis 

was performed. Results of these binding studies are provided in the following Table 6 

which shows [Mean Fluorescence Intensity (MFl) obtained by FACS] that anti-CXCR4 

Mab 515H7 bound specifically to human CXCR4-NIH3T3 transfected cell line whereas 

there was no récognition on the parent NIH3T3 cells. This Mab was also able to 

recognize human cancer cell lines, for examples MDA-MB-231 breast cancer cells, 

U937 promyelocytic cancer cells and Hela cervix cancer cells.

Anti-CXCR4 Mab 515H7 recognized NIH3T3-11CXCR4 transfectant while there 

was no récognition of the parent NIH3T3 wild type cells. Mab 515H7 was also able to 

recognize cancer cell lines.
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Table 6

Clone 

(lOpg/ml)

MFI on cell lines

NIH3T3 N1H3T3-CXCR4 MDA-MB-231 I-Iela U937

515117 16 2752 239 1851 645
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Example 3: Humanization of 515H7 anti-CXCR4 murine antibody

General procedure

Humanization of 515H7 anti-CXCR4 antibody was performed by applying the 

global rules of CDR-grafting. Immunogenetic analysis and définition of CDR and 

framework (FR) régions were performed by applying the IMGT unique numbering 

scheme as well as the IMGT libraries and tools (Lefranc, 1997 - www.imgt.org).

The effïciency of the humanization process was evaluated by testing the 

functionai activity of the engineered antibodies for their ability to inhibit the SDF-l- 

mediated recruitment of β-arrestin by a Bioluminescence Résonance Energy Transfer 

(BRET) assay. In this assay CXCR4 was tagged with luciferase and β-arrestin with 

YFP. The SDF-l mediated recruitment of β-arrestin to CXCR4 is an important step in 

the signal transduction of CXCR4. Binding of humanized variants of 515H7 was also 

determined on a NIH3T3 cell line stably transfected with human CXCR4. The binding 

activity was evaluated by a compétition assay with the biotinylated mouse antibody. In 

a second attempt, humanized antibodies were evaluated for their ability to inhibit 

binding of biotinylated SDF-l to RAMOS cells. RAMOS cells were chosen because of 

their high expression of CXCR4 and low expression of CXCR7 and SDF-l.

These assays were used to characterize the recombinant humanized versions of

anti-CXCR4 antibodies. Variable domains were formatted with human IgGl/k constant

domains and cloned into the mammalian expression vector pCEP. Recombinant IgGi/κ-

derived antibodies were transiently expressed in HEK293 cells. Expression culture

supematants were filtered and antibodies were purified using protein A sepharose.

Purified antibodies were re-buffored in PBS and antibodies concentrations determined

by ELISA.

http://www.imgt.org
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Humanization of 515H7 variable domains

In order to select an appropriate human germline for the CDR grafting, the 

human germline gene with the highest homology to the 515H7 VH murine sequence 

was identified. With the help of IMGT databases and tools, the human IGHV3-49*04  

germline gene and human IGHJ4*0l  J germline gene were selected as human acceptor 

sequences for the murine 515H7 VH CDRs. The human V-gene IGHV3-49*04  has a 

homology of 80.27% to the V-gene of the variable domain ofthe mouse 515H7 heavy 

chain. The homology for the human J-gene IGHJ4*0l  J is 87.50%. Nineteen residues 

are different between the chosen human germline genes and the VH domain of the 

mouse antibody 515H7. The alignment between the VH domain of the parental antibody 

and the germline sequences is depicted in Figure l.

Conceming the variable domain of the light chain, the human germline genes 

IGKV4-l*0l  and IGKJl*0l  were selected (Figure 2). The homology with human V- 

gene IGKV4-l*0l  is 79.12%. The 515H7 J-gene of the light chain has a homology of 

84.85% to the human J-gene IGKJ 1*01.

The amino acid sequence of the translated human germline genes 1GHV3-49*O4  

and 1GKV4-1*O1  was used to identify homologous antibodies that have been 

crystallized. For the heavy chain the antibody with the accession number IMAM at the 

RCSB Protein Data Bank was chosen as a model, while for the light chain the antibody 

1SBS was chosen. The two domains were assembled using the computer program DS 

visual and used as a model for the humanized antibody 515H7.

Based on the position of each residue that is different between the parental 

antibody and the corresponding human germline sequence, a priorîty rank order was 

given for each residue differing between the human and mouse sequences (Figures 1 

and 2). These priorities were used to croate three different variants of each humanized 

variable domain named VH1, VH2 and VH3, respectively.

In a first sériés of experiments, we constructed and analysed the anti-CXCR4

binding activities of lhe three first humanized variants. The VH variant 1 (VH1) was

combined with the murine VL and these constructs were evaluated in their capacity to

inhibit the binding of a biotinylated murine 515H7 parental antibody. Ail constructs

showed similar capacity to compete with the murine antibody (Figure 3A-C). This
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indicates that the most human VH variant has the same binding capacity as the lesser 

human variants. Therefore, VHl was combined with the three different variants of VL 

(Figure 3D-F). Only the combination of VHl and VL3 showed a reduced capacity to 

compete with the biotinylated murine antibody, while the most human variant VHl VLl 

that carries no back mutations in the frameworks showed the same cross blocking 

activity as the chimeric antibody.

This variant VHl VLl was further tested for its capacity to inhibit SDF-l 

mediated recruitment of β-arrestin in BRET assays (Figure 4). Despite désirable binding 

activity to the receptor as determined by cross blocking of the parental antibody, the 

construct VHl VLl showed only a weak inhibition of the recruitment of β-arrestin. This 

lack of strong inhibitory activity makes substitution of human framework residues with 

murine residues necessary. Single back mutations were constructed for the VH l. The 

following residues were substituted: V48L, E61D, D76N and A81L (numbering 

according to the primary amino acid sequence). These single back mutants of the variant 

VHl were combined with the variant VLl. Of these only the back mutation D76N led 

to an increased inhibition of the signal transduction as evaluated by BRET assay (Figure 

5B).
To increase the activity of this construct and further evaluate the importance of 

other residues different double back mutants were constructed for the VH l. The 

inhibitory activity of these constructs was slightly improved (average inhibition of about 

45-50 %), but not satisfactory (Figure 5C). The single back mutant D76N was then 

combined with the three different VL variants (Figure 5D). The construct hz5l5H7 VH 

D76N VL2 showed an activity of 88.2 % on average which is in the same range as the 

chimeric antibody.
Single and double back mutations were constructed in the variant VLl domain 

and compared to the activity of the construct hz5l5H7 VHl D76N VL2 (Figure 6). 

None of the tested combinations had a similar or better activity as this construct.

The percentage of human residues in the framework was calculated for hz5l5H7

VHl D76N VL2: it contains 14 non-human residues out of 180 residues, which equals a

« germinaiity index » of 92.2 %. By way of comparison, the humanized and marketed

antibodies bevacizumab and trastuzumab contain respectively 30 and 14 non-human

residues in their variable domains.
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The four best humanized forms, showing the strongest efficacy to inhibit SDF-l- 

mediated β-arrestin recruitment were also tested for their capacity to inhibit the binding 

of biotinylated SDF-l (Figure 7A). A close corrélation of inhibition of SDF-l binding 

and β-arrestin recruitment was determined. This corrélation indicates that the inhibition 

of SDF-l binding is most likely the main mechanism of the inhibition of the signal 

transduction.

In order to further humanize the hz5l5H7 VL2 variant, three additional variants 

were designed, by using the information gained with the double and triple mutants 

evaluated in Figure 6. Four and five additional residues were humanized in respectively 

variant VL2.1, VL2.2 and VL2.3 (also referred as VL2-1, VL2-2 and VL2-3). They 

correspond to the residues D9, P49, D66, S69, S83, L84; V89. An alignment of these 

three variants in comparison with VL2 is shown Figure 8.

The capacity of these VL2 variants to inhibit the SDF-l mediated recruitment of 

β-arrestin was evaluated. The humanized hz5l5H7 VH D76N VL2, VL2.1, VL2.2 and 

VL2.3 variants showed an activity similar to the chimeric antibody c5l5H7 (Figure 6).

Example 4: Characterization by FACS analysis of antî-CXCR4 humanized 

Mabs 515117 binding specificity and cancer cell line récognition

In this experiment, spécifie binding to human CXCR4 of anti-CXCR4 

humanized Mabs 515H7 was examined by FACS analysis.
NIH3T3, NlH3T3-hCXCR4 transfected cells and Ramos, U937 cancer cell lines 

were incubated with 0 to 10 pg/mL of humanized Mabs 515H7 (hz515H7 VH1 D76N 

VL2, hz515H7 VH1 D76N VL2.1, hz515H7 VH1 D76N VL2.2 and hz515H7 VH1 

D76N VL2.3) for 20 min at 4°C in the dark in 100 μΐ Facs buffer. After 3 washing in 

Facs buffer, cells were incubated with the secondary antibody, a goat anti-human Alexa 

488 (dilution 1/500), for 20 minutes at 4°C in the dark. After 3 washing in Facs buffer, 

propidium iodide was added in each well and only viable cells were analyzed by Facs. 

At least 5000 viable cells were assessed to evaluate the mean value of fluorescence 

intensity for each condition.

Results of these binding studies are provided in Figures 9A-9C which show 

[Mean Fluorescence Intensity (MFI) obtained by FACS] that anti-CXCR4 humanized 

Mabs hz515H7 bound specifïcally to human CXCR4-NIH3T3 transfected cell line
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(Figure 9A) (MFI= 2.2 with NIH3T3 parent cells) and also recognize human cancer cell

lines, for example U937 (Figure 9B) and Ramos (Figure 9C).

Example 5: Antibody dépendent cellular cytotoxicity (ADCC) effect of 

hz515H7VHlD76NVL2 Mab on cells expressing CXCR4

ADCC was measured by a lactate dehydrogenase (LDH) releasing assay using 
the Cytotoxicity Détection KîtPLUS (Roche Applied Science, Indianapolis, IN, USA) 

according to the manu facturer’s instructions. Lactate dehydrogenase is a soluble 

cytosolic enzyme that is released into the culture medium following loss of membrane 

integrity resulting from either apoptosis or necrosis. LDH activity, therefore, can be 

used as an indicator of cell membrane integrity and serves as a general means to assess 

cytotoxicity, including ADCC.

Peripheral blood mononuclear cells (PBMC) were isolated from human buffy 

coats obtained from healthy donors, using a Ficoll density gradient (Ficoll-Paque PLUS, 

GE Healthcare, Amersham, UK). Natural Killer (NK) cells were separated from the 

PBMC fraction according to the RoboSep® Human NK Cell Enrichment Kit 

manufacturer’s protocol (StemCell Technologies). NK cells were plated in 96-well fiat 

bottom plates at an effector-to-target ratio of 50: l at 50 pL per well. 10000 Target cells 

(Ramos), pre-incubated with antibodies at room température for 10 min, were added on 

effector cells at 50 pL/well. After incubation for 4 h at 37°C, the cytotoxicity was 

determined by measuring the amount of LDH released. Percent of cytotoxicity was 

calculated as follows: % lysis = [experimental release — effector and target spontaneous 

release] / [target maximum release - target spontaneous release] x 100.

Figure 10 shows ADCC on Ramos cells expressing high level of CXCR4 and on 

NK cells alone [CXCR4 levels (MFI): Ramos > NK cells]. Black columns: 

Hz5l5H7VHlD76NVL2 (hz5l5H7VL2) (10 pg/mL), white columns: isotype control 

hlgGl (10 pg/mL). No effect was observed when cells were incubated with the hlgGl 

isotype control (Figures 10A and 10B). In contrast, hz5l5H7VHlD76NVL2 Mab was 

able to induce significant ADCC (47.9 % +/- 8.9) on Ramos cells (Figure 10A) whereas 

there was no significant ADCC (3 % +/- 3) on NK cells expressing low level of CXCR4 

(Figure 10B).
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Example 6: Antibody dépendent cellular cytotoxicity (ADCC) effect of

c515H7 Mab on cells expressing CXCR4

ADCC was measured by a laetate dehydrogenase (LDH) releasing assay using 
the Cytotoxicity Détection KitPLUS (Roche Applied Science, Indianapolis, IN, USA) 

according to the manufacturer’s instructions.

Peripheral blood mononuciear cells (PBMC) were isolated from human buffy 

coats obtained from healthy donors, using a Ficoll density gradient (Ficoll-Paque PLUS, 

GE Healthcare, Amersham, UK). Natural Killer (NK) cells were separated from the 

PBMC fraction according to the RoboSep® Human NK Cell Enrichment Kit 

manufacturées protocol (StemCell Technologies). NK cells were plaled in 96-well fiat 

bottom plates at an effector-to-target ratio of 50:1 at 50 pL per well. 10000 Target cells 

(Ramos), pre-incubated with antibodies at room température for 10 min, were added on 

effector cells at 50 pL/well. After incubation for 4 h at 37°C, the cytotoxicity was 

determined by measuring the amount of LDH released. Percent of cytotoxicity was 

calculated as foltows: % lysis = [experimental release - effector and target spontaneous 

release] / [target maximum release - target spontaneous release] x 100.

Figure 11 shows ADCC on Ramos cells expressing high level of CXCR4 and on 

NK cells alone [CXCR4 levels (MFI): Ramos > NK cells]. Black columns: c515H7 (10 

pg/mL), white columns: isotype control hlgGl (10 pg/mL). No effect was observed 

when cells were incubated with the hlgGl isotype control (Figures 11A and 11 B). In 

contrast, c515H7 Mab was able to induce significant ADCC (61.4 % +/- 8.1) on Ramos 

cells (Figure 11A) whereas there was no significant ADCC (5.4 % +/- 4.6) on NK cells 

expressing low level of CXCR4 (Figure 11 B).

Examplc 7: Complément dépendent cytotoxicity (CDC) effect of 

hz515H7VHlD76NVL2 Mab on cells expressing CXCR4

CDC assay was based on ATP measurement using CelITiter Glo reagent

(Promega, Madison, WI, USA).

Briefly, 10000 target cells were plated in 96-well fiat bottom plates in presence

of hz515H7VHlD76NVL2. Following incubation at room température for 10 minutes,

pooled human sérum from healthy donors was added at a final concentration of 10%.
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After lh at 37°C, viability was determined by measuring the amount of ATP. Percent of

cytotoxicity was calculated as follows: % Cytotoxicity = I00 - [[experimental / target
cell without antibody] x 100].

Figure 12 shows CDC on Ramos and NIH3T3-CXCR4 cell lines expressing high 

levels of CXCR4. Black columns: Hz5l5H7VHlD76NVL2 (hz5!5H7VL2) (10 

pg/mL), white columns: isotype control hlgGl (10 pg/mL). No effect was observed 

when cells were incubated with the hlgGl isotype control (Figure 12). In contrast, 

hz5l5H7V]-llD76NVL2 Mab was able to induce significant CDC (around 80 %) on 

both NIH/3T3CXCR4 and RAMOS cell lines (Figure 12).

Example 8: Complément dépendent cytotoxicity (CDC) effect of c515H7 

Mab on Ramos cells expressing high level of CXCR4

CDC assay was based on ATP measurement using CellTiter Glo reagent 
(Promega, Madison, WI, USA).

Briefly, 10 000 Ramos cells were plated in 96-well fiat bottom plates in presence 

of Mabs. Following incubation at room température for 10 minutes, pooled human 

sérum from healthy donors was added at a final concentration of 10%. After lh at 37°C, 

viability was determined by measuring the amount of ATP. Percent of cytotoxicity was 

calculated as follows: % Cytotoxicity = 100 - [[experimental / target cell without 

antibody] x 100].
Figure 13 shows CDC on Ramos cell line expressing high level of CXCR4. 

Black columns: c5l5H7 (10 pg/mL), white columns: isotype control hlgGl (10 pg/mL). 

No effect was observed when cells were incubated with the hlgGl isotype control 

(Figure 13). In contrast, c5l5H7 Mab was able to induce significant CDC (34%) on 

RAMOS cells (Figure 13)

Example 9: Complément dépendent cytotoxicity (CDC) dose effect of 

hz515H7VHll)76NVL2 and c515H7 Mabs on Ramos cells expressing high level of 

CXCR4

CDC assay was based on ATP measurement using CellTiter Glo reagent 

(Promega, Madison, WI, USA).
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Briefly, ΙΟ 000 Ramos cells were plated in 96-well fiat bottom plates in presence 

of Mabs. Following incubation at room température for 10 minutes, pooled human 

sérum from healthy donors was added at a final concentration of 10%. After lh at 37°C, 

viability was determined by measuring the amount of ATP. Percent of cytotoxicity was 

calculated as follows: % Cytotoxicity = 100 - [[experimental / target cell without 
antibody] x 100].

Figures 14 show CDC on Ramos cell line expressing high level of CXCR4. 

Black columns: either hz5l5H7VHlD76NVL2 (hz5l5H7VL2) (Figure 14A) or c5l5H7 

(Figure 14B) (10 pg/mL), white columns: isotype control hlgGl (10 pg/mL). No effect 

was observed when cells were incubated with the hlgGl isotype control (Figures 14A 

and 14B). In contrast, hz5l5H7VHlD76NVL2 (Figure 14A) and c5l5H7 (Figure 14B) 

Mabs were able to induce significant CDC on Ramos cells with CDC max of 74% and 

34%, respectively, with ECso of 0.033 pg/mL and 0.04 pg/mL, respectively.

Example 10: Study of the interaction between hz515H7VHlD76NVL2 Mab 

and h-FcyRI, h-FcyRIIIA, m-FcyRI and m-FcyRIII by real time Surface Plasmon 

Résonance.

The experiments were carried out using a Biacore X device. The soluble forms 

of the four Fc □ gamma receptors used in this study were purchased from R&D 

Systems:
1- Recombinant human FcyRl [CD64] corresponds to the Glnl6-Pro288 

fragment with a C-terminal 6-His tag [catalog number: 1257-FC]. The molecular weight 

of 50 kDa (specified by the supplier) used in this study corresponds to the mean of the 

molecular weight defined by SDS-PAGE in reducing condition.

2- Recombinant human FcyRIIIA variant V [CD 16a] corresponds to the Gin 17- 

Gln208 fragment with a C-terminal 6-His tag [catalog number: 4325-FC]. The 

molecular weight of 45 kDa (specified by the supplier) used in this study corresponds to 

the mean of the molecular weight defined by SDS-PAGE in reducing condition.

3- Recombinant mouse FcyRl [CD64] corresponds to the Gln25-Pro297 

fragment with a C-terminal 6-His tag [catalog number: 2074-FC]. The molecular weight 

of 55 kDa (specified by the supplier) used in this study corresponds to the mean of the 

molecular weight defined by SDS-PAGE in reducing condition.
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4- Recombinant mouse FcyRIII [CD16] corresponds to the Ala3l-Thr2l5

fragment with a C-terminal 10-Hîs tag [catalog number: 1960-FC). The molecular

weight of 37.5 kDa (specified by the supplier) used in this study corresponds to the

mean of the molecular weight defined by SDS-PAGE in reducing condition.

The other reagents were supplied by Biacore (GE Healthcare).

1964 RU of hz5l5H7VHlD76NVL2 Mab were immobilized using the amine 

coupling kit chemistry on the second flowcell (FC2) of a CM4 sensorchip. The first 

llowcell (FCl) activated by NHS and EDC mixture and des-activated by ethanolamine 

served as the reference surface to check and subtract the non spécifie interaction 

between the analyte (Fc gamma receptors) and the sensorchip matrix.

The kinetic experiments were carried out at 25° Celsius at a flow rate of 

30pl/min. The HBS-EP buffer was used either as the running buffer or for the 

préparation of analyte solutions. The analyte solutions were injected during 90 seconds 

(association phase) with a 90 seconds delay (dissociation phase). An injection of 

running buffer as analyte was used as a double reference. Ail the sensorgrams were 

corrected by this double reference sensorgram.

After each injection of the analyte, the sensorchip was regenerated by injection 

of either 20 mM NaOH solution after h-FcyRI and m-FcyRIII or 10 mM NaOH after h- 

FcyRIIIA and m-FcyRI.
Two mathematical models were used to analyze the sensorgrams: the 

“Langmuïr” and the “heterogeneous ligand” models.
Sensorgrams obtained with h-FcyRI [Figure 15] were not perfectly titted by the 

Langmuïr model (5% < Chi2/Rmax < 20%) but the “heterogeneous ligand” model did 

not improve the quality of the fitting. Using the Langmuïr model, the constant of 

dissociation was in the nanomolar range (0.9 ± 0.1 nM).

Sensorgrams obtained with h-FcyRIIIA [Figure 16] were clearly not fitted by the

Langmuïr model (Chi2/Rmax > 20%). The “heterogeneous ligand” model improved

significantly the quality of the fitting (Chi2/Rmax < 5%). According to this model, the

hz515H7VH!D76NVL2 Mab Fc domain may be regarded as a mixture of two

components. The major one representing 79% of the total amount showed a constant of
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dissociation between 300 and 350nM, the minor one (21%) showed a constant of

dissociation between 27 and 32nM. According to the literature, the heterogeneîty

observed with h-FcyRIHA was probably linked to the glycosylation heterogeneîty on

the Mab Fc domain.

A plot representing a mean of the response in RU (close to Req) at the end of the 

association phase versus the h-FcyRUIA concentration (C) can be fitted with the 

mathematical model:

Req = (KA.C.RmBX)/KA.C.n+l), with η = I [Figure 17]. The constant of 

dissociation Kd corresponding to l/KA is the equal to 176 nM.

Sensorgrams obtained with m-FcyRI [Figure 18] may be fitted by the Langmuïr 

model (5% < Chi2/Rmax < 10%) but the “heterogeneous ligand” model improved 

signifîcantly the quality of the fitting (Chi2/Rmax < l%). According to this model, the 

hz5l5H7VHlD76NVL2 Mab Fc domain may be regarded as a mixture of two 

components. The major one representing 82% of the total amount showed a constant of 

dissociation between 75 and 80 nM, the minor one (18%) showed a constant of 

dissociation around 90 nM. Even if the constant of dissociation were close, the kinetics 

rates were signifîcantly different (the association rate was 5.7 time better for the major 

component but its dissociation rate was 4.8 time quicker).

A plot representing a mean of the response in RU (close to Req) at the end of the 

association phase versus the m-FcyRl concentration (C) can be fitted with the 

mathematical model:

Req = (KA.C.Rmax)/(KA.C.n+l) with η = l [Figure 19]. The constant of 

dissociation Kd corresponding to l/KA is the equal to 95 nM.
Sensorgrams obtained with m-FcyRIII [Figure 20] were not perfectly fitted by 

the Langmuïr model (5% < Chi2/Rmax < 20%) but the “heterogeneous ligand” model 

did not improve the quality of the fitting. Using the Langmuïr model the constant of 

dissociation was around 17 and 18 nM.

A ranking of the four Fc gamma receptors is presented in Figure 21 representing 

Kd plot in function of the half-lîfe of the complex. In accordance with the literature, h- 

FcyRI binds with high affinity and h-FcyRIIIA with a lower affinity to the Fc part of a 

human IgGl isotype antibody. m-FcyRIil binds with an intermediate affinity between



16794

5

10

15

20

25

30

67

the affinity of the major component of hz-5l5H7VHlD76NVL2 Mab for h-FcyRIIIA

and the affinity of h-FcyRI. Both components of the hz5l5H7VHlD76NVL2 Mab

interact with m-FcyRI with an intermediate affinity between the affinities of both

components ofhz515H7VHlD76NVL2 for h-FcyRIIIA.

These experiments clearly showed that the hz5l5H7VHlD76NVL2 Mab Fc 

domain interacts significantly with the four FcyR tested.

Example 11: Study of the interaction between c515H7 Mab and h-FcyRI, h- 

FcyRIlIA, m-FcyRI and m-FcyRIII by real time Surface Plasmon Résonance.

The experiments were carried out using a Biacore X device. The soluble forms 

of the four Fc ügamma receptors used in this study were purchased from R&D 

Systems:

1- Recombinant human FcyRI [CD64] corresponds to the Glnl6-Pro288 

fragment with a C-terminal 6-His tag [catalog number: 1257-FCJ. The molecular weight 

of 50 kDa (specified by the supplier) used in this study corresponds to the mean of the 

molecular weight defined by SDS-PAGE in reducing condition.

2- Recombinant human FcyRIlIA variant V [CD16a] corresponds to the Glnl7- 

Gln208 fragment with a C-terminal 6-His tag [catalog number: 4325-FCJ. The 

molecular weight of 45 kDa (specified by the supplier) used in this study corresponds to 

the mean of the molecular weight defined by SDS-PAGE in reducing condition.

3- Recombinant mouse FcyRI [CD64] corresponds to the Gln25-Pro297 

fragment with a C-terminal 6-His tag [catalog number: 2074-FC], The molecular weight 

of 55 kDa (specified by the supplier) used in this study corresponds to the mean of the 

molecular weight defined by SDS-PAGE în reducing condition.

4- Recombinant mouse FcyRIll [CD 16] corresponds to the Ala31-Thr215 

fragment with a C-terminal 10-His tag [catalog number: 1960-FC]. The molecular 

weight of 37.5 kDa (specified by the supplier) used in this study corresponds to the 

mean of the molecular weight defined by SDS-PAGE în reducing condition.

The other reagents were supplied by Biacore (GE Healthcare).

2017 RU of c515H7 Mab were immobilized using the amine coupling kit 

chemistry on the second flowcell (FC2) of a CM4 sensorchip. The first flowcell (FC1 )
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activated by NHS and EDC mixture and des-actîvated by ethanolamine served as the

reference surface to check and subtract the non spécifie interaction between the analyte

(Fc gamma receptors) and the sensorchip matrix.

The kinetic experiments were carried out at 25° Celsius at a flow rate of 

30gl/min. The HBS-EP buffer was used either as the running buffer or for the 

préparation of analyte solutions. The analyte solutions were injected during 90 seconds 

(association phase) with a 90 seconds delay (dissociation phase). An injection of 

running buffer as analyte was used as a double reference. Ail the sensorgrams were 

corrected by this double reference sensorgram.

After each injection of the analyte, the sensorchip was regenerated by injection 

of 20 mM NaOH, 75mM NaCI solution.

Two mathematical models were used to analyze the sensorgrams: the 

“Langmuïr” and the “heterogeneous ligand” models.

Sensorgrams obtained with h-FcyRl [Figure 22] were not perfectly fitted by a 

Langmuïr model (Chî2/Rmax > 10%) but the “heterogeneous ligand” model did not 

improve the quality of the fitting. Using the Langmuïr model, the constant of 

dissociation was close to the nanomolar range (1.2 ± 0.1 nM).

Sensorgrams obtained with h-FcyRIIlA [Figure 23] were clearly not fitted by a 

Langmuïr model (Chi2/Rmax > 20%). The “heterogeneous ligand” model improved 

significantly the quality of the fitting (Chi2/Rmax < 5%). According to this model the 

c5l5H7 Mab Fc domain may be regarded as a mixture of two components. The major 

one representing 81% of the total amount shows a constant of dissociation between 380 

and 450nM, the minor one (19%) showed a constant of dissociation between 32 and 

37nM. According to the literature the heterogeneity observed with h-FcyRlllA was 

probably linked to the glycosylation heterogeneity on the Mab Fc domain. The end of 

the association phase was close to reach the steady-state. A plot representing a mean of 

the response in RU (close to Req) at the end of the association phase versus the h- 

FcyRlllA concentration (C) can be fitted with the mathematical model:

Req= (KA C.Rmiut)/KA-C.n+l) with n=l [Figure 24], The constant of dissociation 

K-d corresponding to I/Ka was 160 nM.

Sensorgrams obtained with m-FcyRI [Figure 25] may be fitted by a Langmuïr 

model (5% < Chi2/Rmax < 10%) but the “heterogeneous ligand” model improved
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significantly the quality of the fitting (Chi2/Rmax < 2%). According to this model, the 

c5l5H7 Mab Fc domain may be regarded as a mixture of two components. The major 

one representing 8I% of the total amount showed a constant of dissociation around 380 

and 450 nM, the minor one (19%) showed a constant of dissociation between 32 and 37 

nM.

The end of the association phase was close to reach the steady-state. A plot 

representing a inean of the response in RU (close to Req) at the end of the association 

phase versus the the m-FcyRI concentration (C) can be fitted with the mathematîcal 

model:

Req = (KA.C.Rmax)/KA-C.n+l) with n=l [Figure 26]. The dissociation constant 

Kn corresponding to I/Ka is the equal to 107nM.

Sensorgrams obtained with m-FcyRIII [Figure 27] were not perfectly fitted by a 

Langmuïr model (10% < Chi2/Rmax < 20%) but the “heterogeneous ligand” model did 

not improve the quality of the fitting. Using the Langmuïr model the constant of 

dissociation was around 20 nM.

A ranking of the four Fc gamma receptors is prescnted in Figure 28 representing 

Kd plot in function of the half-life of the complex. In accordance with the literature, h- 

FcyRI binds with high affinity and h-FcyRIIIA with a lower affinity to the Fc part of a 

human IgGl isotype antibody. m-FcyRUI binds with an intermediate affinity between 

the affinity of the major component of c5!5H7 Mab for h-FcyRUlA and the affinity for 

h-FcyRl. Both components of the c515H7 Mab interact with m-FcyRI in a similar way 

than with h-FcyRIIIA.

Example 12: Antibody dépendant cellular cytotoxicity (ADCC) effect of 

hz515H7VHlD76NVL2 (hz515H7) Mab on cells expressing CXCR4 

ADCC was measured using the lactate dehydrogenase (LDH) release assay

described above (see example 5).

Briefly, human PBMCs were isolated from volunteer healthy donors’ blood

using a Ficoll densîty gradient. NK cells were purified from the PBMCs fraction

according to the Human NK Cell Enrichment Kit manufacturées protocol. NK cells,

used as effector cells (E), were mixed with RAMOS (lymphoma), DAUDI (lymphoma)

or HeLa (cervix cancer) tumor target cells (T) at an E: T ratio of 50: 1, said tartget cells
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having been previously pre-incubated for 10 minutes at room température with the 

hz5l5H7VHlD76NVL2 (hz5l5H7) antibody (10 pg/ml). After 4 hours incubation at 

37°C, spécifie cell lysis was determined by measuring the amount of LDH released with 
the Cytotoxicity Détection KitPLUS according to the manufacturées instructions.). 

Percent of cytotoxicity was calculated as follows: % lysis = [experimental release - 

effector and target spontaneous release] ! [target maximum release - target spontaneous 

release] x 100.

Figure 29 shows ADCC on cells expressing CXCR4: RAMOS, DAUDI and 

HeLa cells. No effect was observed when cells were incubated with the hlgGl isotype 

control (10 pg/ml). In contrast, hz5l5H7 Mab (10 pg/ml) was capable of inducing 

significant ADCC (around 40%) on RAMOS, DAUDI and HeLa cells.

Exemple 13: Complément dépendant cytotoxicity (CDC) effect of 

hz515H7VH!D76NVL2 (hz515H7) Mab on cells expressing CXCR4

CDC assay was based on ATP measurement using CellTiter Glo reagent 

(Promega, Madison, Wl, USA), as described in example 7.

Briefly, 10000 target cells were plated in 96-well fiat bottom plates in presence 

of hz515H7VHlD76NVL2 (hz515H7) Mab. Following incubation at room température 

for 10 minutes, pooled human sérum from healthy donors was added at a final 

concentration of 10%. After lh at 37°C, viability was determined by measuring the 

amount of ATP. Percent of cytotoxicity was calculated as follows: % Cytotoxicity = 

100 - [[experimental / target cell without antibody] x 100],

Figure 30 shows CDC on cell lines expressing CXCR4: RAMOS and DAUDI 

cells. No effect was observed when cells were incubated with the hlgGl isotype control 

(10pg/mL). In contrast, hz515H7VHlD76NVL2 (hz515H7-l) Mab (10 pg/mL) was 

able to induce significant CDC: around 58% for RAMOS cells and 36% for DAUDI 

cells.
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CLAIMS

1. A humanized antibody binding to CXCR4, or a CH2-containing binding 

fragment thereof, said humanized antibody comprising a heavy chain variable domain 

selected from the sequences SEQ ID No. 7 to I0 and a light chain variable domain 

selected from the sequences SEQ ID No. Il to 17; for use in a method of treatment of 

cancer by killîng a CXCR4 expressing cancer cell by induction of at least one effector 

function, in the presence of effector cells or complément components.

2. A humanized antibody according to claim l, characterized in that said effector 

function consists of the antibody-dependent cell cytotoxicity (ADCC).

3. A humanized antibody according to claim l, characterized in that said effector 

function consists ofthe complément dépendent cytotoxicity (CDC).

4. A humanized antibody according to claim l, characterized in that said effector 

functions consist of the antibody-dependent cell cytotoxicity (ADCC) and the 

complément dépendent cytotoxicity (CDC).

5. A humanized antibody according to any one of claims l to 4, wherein the said 

humanized antibody is selected in the group constiting of:
a humanized antibody comprising a heavy chain variable domain of sequence 

SEQ ID No. 8 and a light chain variable domain selected from the sequences SEQ ID 

No. Il to 17;

a humanized antibody comprising a heavy chain variable domain selected from 

the sequences SEQ ID No. 7 to 10 and a light chain variable domain of sequence SEQ 

IDNo. 13;

a humanized antibody comprising a heavy chain variable domain of sequence

SEQ ID No. 8 and a light chain variable domain of sequence SEQ ID No. 13;

a humanized antibody comprising a heavy chain selected from the sequences

SEQ ID No. I8 to 21 and/or a light chain selected from the sequences SEQ ID No. 22 to

28;
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a humanized antibody comprising a heavy chain of sequence SEQ ID No. 19

and/or a light chain selected from the sequences SEQ ID No. 22 to 28;

a humanized antibody comprising a heavy chain selected from the sequences

SEQ ID No. 18 to 21 and/or a light chain of sequence SEQ ID No. 24; and

a humanized antibody comprising a heavy chain of sequence SEQ ID No. 19 
and/or a light chain of sequence SEQ ID No. 24.

6. A humanized antibody according to one of claims l to 7, characterized in that 

said antibody is an IgGl.

7. A humanized antibody according to one of the claims 1 to 6, characterized in 

that said CXCR4 expressing cancer cell consists of a malignant hematological cell.

8. A humanized antibody according to claim 7, characterized in that said 

CXCR4 malignant hematological cell is selected from the group comprising lymphoma 

cell, leukemia cell or multiple myeloma cell.

9. A humanized antibody according to one of claims 1 to 8, characterized in that 

said effector cells comprise NK. cells, macrophages, monocytes, neutrophils or 

eosinophils.

10. A humanized antibody according to one of the claims 1 to 9, characterized in 

that it induces ADCC level on RAMOS lymphoma cells, after an incubation period of 4 

hours, of at least 40%.

11. A humanized antibody according to one of the claims 1 to 10, characterized 

in that no significant ADCC is induced on NK cells.

12. A humanized antibody according to one of the claims 1 to 11, characterized 

in that said complément components comprise at least the Clq.
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13. A humanized antibody according to one of the claims 1 to 12, characterized 

in that it induces CDC level on RAMOS lymphoma cells, after an incubation period of 

1 hour, of at least 30%, preferentially of at least 50% and most preferably of at least 
70%.

14. A humanized antibody according to one of the claims 1 to 13, characterized 

in that it induces CDC level on NIH3T3 CXCR4 cells, after an incubation period of 1 

hour, of at least 30%, preferentially of at least 50% and most preferably of at least 70%.

15. A humanized antibody according to one of the claims 1 to 14, characterized 

in that the humanized antibody, or CH2-containing binding fragment thereof binds at 

least one human FcyRs.

16. A humanized antibody according to the claim 15, characterized in that said at 

least one FcyRs is human FcyRI.

17. A humanized antibody according to the claim 16, characterized in that it 

binds said FcyRI with a constant of dissociation (KD), according to the Langmuïr 

model, between 1 and 10 nM.

18. A humanized antibody according to the claim 17, characterized in that said at 

least one FcyRs is human FcyRI II A.

19. A humanized antibody according to the claim 18, characterized in that it 

binds said FcyRIJIA with a constant of dissociation (KD), according to the 

heterogeneous ligand model, between 200 and 1000 nM.

20. A humanized antibody binding to CXCR4, or a CH2-containing binding 

fragment thereof, for use in a method of treatment of cancer by killing CXCR4 

expressing cancer cells; said human or humanized antibody comprising a heavy chain 

variable domain selected from the sequences SEQ ID No. 7 to 10 and a light chain 

variable domain selected from the sequences SEQ ID No. Il to 17; wherein at least one
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effector fonction of the said human or humanized antibody is induced, in the presence
of effector cells or complément components,

21. A humanized antibody according to claim 20, characterized in that said 
cancer consists of lymphoma.

22. A method for the screening of humanized antibodies binding to CXCR4, or 

CH2-containing binding fragments thereof, for use in killing a CXCR4 expressing 

cancer cell by induction of at least one effector fonction, in the presence of effector cells 

or complément components, wherein said method comprises at least one sélection step 

selected from:

- selecting antibodies inducing an ADCC level on RAMOS lymphoma cells, 

after an incubation period of 4 hours, of at least 40%;

- selecting antibodies inducing a CDC level on RAMOS lymphoma cells, after 

an incubation period of 1 hour, of at least 30%, préférantially of at least 50% and most 

preferably of at least 70%;

- selecting antibodies inducing a CDC level on NIH3T3 CXCR4 cells, after an 

incubation period of 1 hour, of at least 30%, préférantially of at least 50% and most 

preferably of at least 70%;

- selecting antibodies binding FcyRI with a constant of dissociation (KD), 

according to the Langmuïr model, between 1 and 10 nM;

- selecting antibodies binding FcyRIIIA with a constant of dissociation (KD), 

according to the heterogeneous ligand model, between 200 and 1000 nM.
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SEQUENCE LISTING

<110> PIERRE FABRE MEDICAMENT 
KLInguer-hamour, Christine

<120> Anti-CXCR4 antibody with effector functions and its use for the 
treatment of cancer

<130> 361O39D29882

<150> EP 11305773.1
<151> 2011-06-20

<150> US 61/499,004
<151> 2011-06-20

<160> 73

<170> Patentln version 3.3

<210> 1
<211> 8
<212> PRT
<213> mus musculus

<400> 1

Gly Phe Thr Phe Thr Asp Asn Tyr
1 5

<210> 2
<211> 10
<212> PRT
<213> mus musculus

<400> 2

Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr
1 5 10

<210> 3
<211> 11
<212> PRT
<213> mus musculus

<400> 3

Ala Arg Asp val Gly Ser Asn Tyr Phe Asp Tyr
1 5 10

<210> 4
<211> 12
<212> PRT
<213> mus musculus k

<400> 4

Gin ser■ Leu Phe Asn ser Arg Thr Arg Lys Asn Tyr
1 5 10

<210> 5
<211> 3
<212> PRT
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<213> mus musculus

<400> 5

Trp Ala ser
1

<210> 6
<211> 8
<212> PRT
<213> mus musculus

<400> 6

Met Gin Ser Phe Asn Leu Arg Thr
1 5

<210> 7
<211> 120
<212> PRT
<213> artificial sequence

<220>
<223> humanized antibody

<400> 7

Glu val
1

Gin Leu val
5

Glu Ser Gly Gly Gly Leu
10

val Gin Pro Gly
15

Arg

Ser Leu Arg Leu Ser cys Thr Ala Ser Gly phe Thr Phe Thr ASp Asn
20 25 30

Tyr Met Ser Trp Val Arg Gin Ala pro Gly Lys Gly Leu Glu Trp val
35 40 45

Gly phe Tle Arg Açn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ala Ala
50 55 60

Ser Val Lys Gly Arg phe Thr Ile Ser Arg Asp ASp ser Lys Ser Ile
65 70 75 80

Ala Tyr Leu Gin Met Asn ser Leu Lys Thr Glu Asp Thr Ala val Tyr
85 90 95

Tyr cys Ala Arg ASp Val Gly Ser Asn Tyr Phe Asp Tyr Trp Gly Gin
100 105 110

Gly Thr Leu val Thr val Ser Ser t
115 120

<210> 8
<211> 120
<212> PRT
<213> arti fi ci al sequence

<220>
<223> humanized anti body
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<400> 8

Glu val Gin Leu val Glu ser Gly Gly Gly
10

Leu val Gin Pro Gly
15

Arg
1 5

ser Leu Arg Leu Ser cys Thr Al a Ser Gly Phe Thr Phe Thr Asp Asn
20 25 30

Tyr Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Gly Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ala Ala
50 55 60

Ser val Lys Gly Arg Phe Thr île Ser Arg ASp Asn Ser Lys Ser Ile
65 70 75 80

Ala Tyr Leu Gin Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr
85 90 95

Tyr cys Ala Arg Asp val Gly Ser Asn Tyr Phe ASp Tyr Trp Gly Gin
100 105 110

Gly Thr Leu val Thr val Ser Ser
115 120

<210> 9
<211> 120
<212> PRT
<213> artificial sequence

<220>
<22 3> humanized antibody

<400> 9

Glu val Gin Leu val Glu ser Gly Gly Gly Leu Val Gin Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser cys Thr Ala Ser Gly Phe Thr Phe Thr ASp Asn
20 25 30

Tyr Met ser Trp Val Arg Gin Ala pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ala Ala
50 55 60

ser val Lys Gly Arg Phe Thr île Ser Arg Asp Asn ser Lys Ser île
65 70 75 80

Ala Tyr Leu Gin Met Asn ser Leu Lys Thr Glu Asp Thr Ala val Tyr
85 90 95



4/43 16794

d29882 sequence listing.txt

Tyr Cys Ala Arg Asp Val Gly Ser Asn Tyr Phe Asp Tyr Trp Gly Gin 
100 105 110

Gly Thr Leu val Thr val Ser ser
115 120

<210> 10
<211> 120
<212> PRT
<213> artificial sequence

<22O>
<223> humanized antibody

<400> 10

Glu val
1

Asn Leu val
5

Glu ser Gly Gly Gly Leu
10

val Gin Pro Gly
15

Arg

Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly Phe Thr Phe Thr ASp Asn
20 25 30

Tyr Met Ser Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Asp Tyr Ala Ala
50 55 60

Ser Val Arg Gly Arg Phe Thr Ile Ser Arg ASp Asn Ser Lys Ser île
65 70 75 80

Leu Tyr Leu Gin Met Asn Ala Leu Arg Thr Glu Asp Thr Ala val Tyr
85 90 95

Tyr Cys Ala Arg ASp val Gly ser Asn Tyr Phe Asp Tyr Trp Gly Gin
100 105 110

Gly Thr Leu Val Thr val Ser Ser
115 120

<210> 11
<211> 112
<212> PRT
<213> artificial sequence

<220>
<223> humanized antibody

<400> 11

ASp Ile Val Met Thr Gin Ser Pro ASp Ser Leu Ala val ser Leu Gly
1 5 10 15

Glu Arg Ala Thr île Asn cys Lys ser ser Gin ser Leu Phe Asn Ser
20 25 30
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Arg Thr Arg Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys
45

Pro Gly Gin
35 40

ΡΓΟ Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu ser Gly val
50 55 60

ΡΓΟ Asp Arg Phe ser Gly ser Gly ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser ser Leu Gin Ala Glu Asp val Ala Val Tyr Tyr cys Met Gin
85 90 95

Ser Phe Asn Leu Arg Thr Phe Gly Gin Gly Thr Lys val Glu Ile Lys
100 105 110

<210> 12
<211> 112
<212> PRT
<213> artificial sequence

<220>
<223> humanized antibody

<400> 12

Asp Ile Val Met Thr Gin Ser Pro Asp Ser Leu Ala val ser Leu Gly
1 5 10 15

Glu Arg Ala Thr île Asn cys Lys Ser ser Gin Ser Leu phe Asn Ser
20 25 30

Arg Thr Arg Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin
35 40 45

Pro Pro Lys Leu Leu île Tyr Trp Ala Ser Ala Arg Asp Ser Gly val
50 55 60

Pro Asp Arg Phe Ser Gly ser Gly ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

île Ser ser Leu Gin Ala Glu Asp val Ala Val Tyr Tyr Cys Met Gin
85 90 95

Ser Phe Asn Leu Arg Thr Phe Gly Gin Gly Thr Lys Val Glu île Lys
100 105 110

<210>
<211>
<212>
<213>

13
112
PRT
artificial sequence

<220>
<22 3> humanized antibody

<400> 13
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100 105 110

Asp
1

île val Met Thr
5

Gin ser Pro ser Ser Leu
10

Ala val Ser Leu
15

Gly

Glu Arg Ala Thr Met ser cys Lys Ser Ser Gin Ser Leu Phe Asn Ser
20 25 30

Arg Thr Arg Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin
35 40 45

Ser Pro Lys Leu Leu île Tyr Trp Ala ser Ala Arg ASp Ser Gly val
50 55 60

Pro Ala Arg Phe Thr Gly Ser Gly Ser Glu Thr Tyr Phe Thr Leu Thr
65 70 75 80

île Ser Arg val Gin Ala Glu Asp Leu Ala Val Tyr Tyr cys Met Gin
85 90 95

Ser Phe Asn Leu Arg Thr Phe Gly Gin Gly Thr Lys val Glu Ile Lys

<210> 14
<211> 112
<212> PRT
<213> artificial sequence

<210> 15

<220> 
<223> humanized antibody

<400> 14

Asp Ile val Met Thr Gin Ser Pro Asp Ser Leu Ala val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Met Ser Cys Lys Ser Ser Gin Ser Leu phe Asn Ser
20 25 30

Arg Thr Arg Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys pro Gly Gin
35 40 45

pro Pro Lys Leu Leu île Tyr Trp Ala Ser Ala Arg Asp Ser Gly val
50 55 60

pro Asp Arg Phe Ser Gly Ser Gly ser Glu Thr Tyr Phe Thr Leu Thr
65 70 75 80

île Ser Arg val Gin Ala Glu Asp Leu Ala Val Tyr Tyr cys Met Gin
85 90 95

ser Phe Asn Leu Arg Thr Phe Gly Gin Gly Thr Lys val Glu île Lys
100 105 110
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<211> 112
<212> PRT
<213> artificial sequence

<220>
<223> humanized antibody

<400> 15

100 105 110

ASp 
1

île val Met Thr
5

Gin ser Pro Asp Ser Leu
10

Ala val Ser Leu
15

Gly

Glu Arg Ala Thr Met Ser cys Lys Ser Ser Gin Ser Leu Phe Asn Ser
20 25 30

Arg Thr Arg Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin
35 40 45

Pro Pro Lys Leu Leu île Tyr Trp Ala Ser Ala Arg ASp Ser Gly Val
50 55 60

Pro ASp Arg Phe Thr Gly Ser Gly Ser Glu Thr Tyr Phe Thr Leu Thr
65 70 75 80

île Ser Arg val Gin Ala Glu Asp val Ala Val Tyr Tyr cys Met Gin
85 90 95

Ser Phe Asn Leu Arg Thr phe Gly Gin Gly Thr Lys val Glu Ile Lys

<210> 16
<211> 112
<212> PRT
<213> artificial sequence

<220>
<223> humanized antibody

<400> 16

île Ser Ser Leu Gin Ala Glu Asp Leu Ala Val Tyr Tyr Cys Met Gin

ASp
1

île val Met Thr
5

Gin ser Pro Asp ser
10

Leu Ala val Ser Leu
15

Gly

G1U Arg Ala Thr Met Ser cys Lys Ser Ser Gin ser Leu Phe Asn Ser
20 25 30

Arg Thr Arg Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin
35 40 45

pro ΡΓΟ Lys Leu Leu île Tyr Trp Ala Ser Ala Arg ASp Ser Gly Val
50 55 60

Pro ASp Arg Phe Thr Gly Ser Gly ser Glu Thr Tyr Phe Thr Leu Thr
65 70 75 80
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85 90 95

Ser Phe Asn Leu Arg Thr Phe Gly Gin Gly Thr Lys val Glu île Lys
100 105 110

<210> 17
<211> 112
<212> PRT
<213> artificial sequence 

<220>
<223> humanized antibody

<400> :17

ASp Ile Val Met Thr Gin Ser Pro Asp Ser Leu Ala val ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn cys Lys Ser Ser Gin Ser Leu Phe Asn Ser
20 25 30

Arg Thr Arg
35

Lys Asn Tyr 1 pu Ala
40

Trp Tyr Gin Gin Lys
45

Pro Gly Gin

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Ala Arg Asp Ser Gly val
50 55 60

Pro ASp Arg Phe Thr Gly Ser Gly Ser Glu Thr Tyr Phe Thr Leu Thr
65 70 75 80

île ser Ser Leu Gin Ala Glu ASp val Ala val Tyr Tyr cys Met Gin
85 90 95

Ser Phe Asn Leu Arg Thr Phe Gly Gin Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 18
<211> 449
<212> PRT
<213> artificial sequence

<220>
<223> humanized antibody

<400> 18

Gly Phe île Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ala Ala

Glu val Gin Leu val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly Phe Thr Phe Thr Asp Asn
20 25 30

Tyr Met Ser Trp val Arg Gin Ala pro Gly Lys Gly Leu Glu Trp val
35 40 45
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Glu Tyr Lys Cys Lys val ser Asn Lys Ala Leu Pro Ala Pro île Glu

50 55 60

ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp ser Lys ser Ile
65 70 75 80

Ala Tyr Leu Gin Met Asn Ser Leu Lys Thr Glu Asp Thr Ala val Tyr
85 90 95

Tyr cys Ala Arg Asp val Gly Ser Asn Tyr Phe ASP Tyr Trp Gly Gin
100 105 110

Gly Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115 120 125

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser
145 150 155 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala val
165 170 175

Leu Gin ser ser Gly Leu Tyr Ser Leu ser Ser val val Thr Val Pro
180 185 190

ser Ser Ser Leu Gly Thr Gin Thr Tyr Ile cys Asn val Asn lli s Lys
195 200 205

pro ser Asn Thr Lys val Asp Lys Arg val G1 u Pro Lys Ser Cys ASp
210 215 220

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240

Pro ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255

Ser Arg Thr Pro Glu val Thr cys val val val Asp val ser His Glu
260 265 270

Asp Pro Glu val Lys Phe Asn Trp Tyr val ASp Gly val Glu val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg
290 295 300

val val Ser val Leu Thr val Leu His Gin Asp Trp Leu Asn Gly Lys
305 310 315 320



10/43 16794

d29882 sequence listing.txt

435 440 445

325 330 335

Lys Thr île ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin val Tyr
340 345 350

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gin val Ser Leu
355 360 365

Thr cys Leu val Lys Gly Phe Tyr Pro Ser ASp île Ala val Glu Trp
370 375 380

Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr ser Lys Leu i hr val ASp
405 410 415

Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser cys Ser val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu ser Leu Ser Pro

Gly

<210> 19
<211> 449
<212> PRT
<213> artificial sequence

<220>
<22:1> humanized antibody

<400> 19

Glu val Gin Leu val Glu Ser Gly Gly Gly Leu val Gin Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser cys Thr Ala Ser Gly Phe Thr Phe Thr ASp Asn
20 25 30

Tyr Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Gly Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ala Ala
50 55 60

Ser val Lys Gly Arg Phe Thr île ser Arg Asp Asn Ser Lys Ser Ile
65 70 75 80

Ala Tyr Leu Gin Met Asn Ser Leu Lys Thr Glu Asp Thr Ala val Tyr
85 90 95



I
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Tyr cys Ala Arg
100

Asp val Gly Ser Asn Tyr Phe Asp Tyr Trp Gly Gin
105 110

Gly Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115 120 125

Phe ΡΓΟ Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140

Leu Gly cys Leu val Lys ASp Tyr phe Pro Glu Pro Val Thr Val ser
145 150 155 160

Trp Asn ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val
165 170 175

Leu Gin Ser Ser Gly Leu Tyr Ser Leu ser Ser val Val Thr val Pro
180 185 190

Ser Ser Ser Leu Gly Thr Gin Thr Tyr île cys Asn val Asn His Lys
195 200 205

Pro Ser Asn Thr Lys val Asp Lys Arg val Glu Pro Lys Ser cys ASp
210 215 220

Lys Thr His Thr Cys Pro Pro cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240

Pro Ser val Phe Leu Phe Pro pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255

ser Arg Thr Pro Glu val Thr cys val val Val ASp val Ser His Glu
260 > 265 270

Asp ΡΓΟ Glu val Lys Phe Asn Trp Tyr val ASp Gly val Glu val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg
290 295 300

Val val ser val Leu Thr Val Leu His Gin ASp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335

Lys Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr
340 345 350

Thr Leu Pro Pro ser Arg Glu Glu Met Thr Lys Asn Gin val ser Leu 
355 360 365
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Gly

Thr cys Leu val Lys Gly phe Tyr Pro Ser
375

Asp île
380

Ala val Glu Trp
370

Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr ser Lys Leu Thr val Asp
405 410 415

Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu ser Pro
435 440 445

<210> 20
<211> 449
<212> PRT
<213> artificial sequence 

<220>
<223> humanized antibody

Phe Pro Leu Ala Pro Ser ser Lys ser Thr ser Gly Gly Thr Ala Ala

<400>

Glu val
1

20

val
5

Glu Ser Gly Gly Gly Leu
10

Val Gin Pro Gly
15

ArgGin Leu

ser Leu Arg Leu Ser cys Thr Ala Ser Gly Phe Thr Phe Thr Asp Asn
20 25 30

Tyr Met Ser Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ala Ala
50 55 60

Ser Val Lys Gly Arg Phe Thr île ser Arg Asp Asn ser Lys Ser île
65 70 75 80

Ala Tyr Leu Gin Met Asn Ser Leu Lys Thr Glu Asp Thr Ala val Tyr
85 90 95

Tyr Cys Ala Arg Asp Val Gly ser Asn Tyr Phe Asp Tyr Trp Gly Gin
100 105 110

Gly Thr Leu Val Thr Val Ser Ser Ala ser Thr Lys Gly Pro Ser Val
115 120 125
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Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp

130 135 140

Leu Gly cys Leu val Lys ASp Tyr Phe Pro Glu Pro val Thr Val Ser
145 150 155 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val
165 170 175

Leu Gin ser Ser Gly Leu Tyr Ser Leu ser ser val val Thr Val Pro
180 185 190

Ser Ser Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn val Asn His Lys
195 200 205

Pro Ser Asn Thr Lys val Asp Lys Arg val Glu Pro Lys Ser cys Asp
210 215 220

Lys Thr His Thr cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240

Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys ASp Thr Leu Met île
245 250 255

Ser Arg Thr Pro Glu val Thr cys val Val val ASp val Ser His Glu
260 265 270

Asp Pro Glu Val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg
290 295 300

val val ser val Leu Thr val Leu His Gin Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys cys Lys val ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335

Lys Thr île Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr
340 345 350

Thr Leu pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gin val Ser Leu
355 360 365

Thr Cys Leu val Lys Gly Phe Tyr Pro ser ASp Ile Ala val Glu Trp
370 375 380

Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400
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Gly

d298812 seiquenice listing.t:xt
405 410 415

t-ys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu ser Leu Ser pro
435 440 445

<210> 21
<211> 449
<212> PRT
<213> artificial sequence

<220>
<223> humanized antibody

<400> 21

Glu val Asn Leu val Glu Ser Gly Gly Gly Leu val Gin pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser cys Thr Ala Ser Gly Phe Thr Phe Thr Asp Asn
20 25 30

Tyr Met Ser Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Asp Tyr Ala Ala
50 55 60

Ser val Arg Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Ser Ile
65 70 75 80

Leu Tyr Leu Gin Met Asn Ala Leu Arg Thr Glu Asp Thr Ala val Tyr
85 90 95

Tyr cys Ala Arg Asp Val Gly Ser Asn Tyr Phe Asp Tyr Trp Gly Gin
100 105 110

Gly Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Gly Pro ser val
115 120 125

Phe pro Leu Ala Pro Ser Ser Lys Ser Thr ser Gly Gly Thr Ala Ala
130 135 140

Leu Gly Cys Leu val Lys ASp Tyr Phe Pro Glu Pro val Thr val Ser
145 150 155 160

Trp Asn Ser Gly Ala Leu Thr ser Gly val His Thr Phe Pro Ala Val
165 170 175
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Leu Gin Ser Ser
180

Gly Leu Tyr Ser Leu
185

Ser Ser val val Thr
190

val Pro

Ser ser Ser Leu Gly Thr Gin Thr Tyr île Cys Asn val Asn His Lys
195 200 205

Pro Ser Asn Thr Lys val Asp Lys Arg val Glu Pro Lys Ser Cys Asp
210 215 220

Lys Thr His Thr Cys Pro Pro cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240

Pro ser val Phe Leu Phe pro pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255

Ser Arg Thr pro Glu val Thr Cys val val Val Asp val Ser His Glu
260 265 270

Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg
290 295 300

val val ser val Leu Thr val Leu His Gin Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335

Lys Thr île ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin val Tyr
340 345 350

Thr Leu Pro Pro ser Arg Glu Glu Met Thr Lys Asn Gin val Ser Leu
355 360 365

Thr cys Leu val Lys Gly Phe Tyr Pro Ser ASp île Ala val Glu Trp
370 375 380

Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val
385 390 395 400

Leu Asp ser Asp Gly ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp
405 410 415

Lys Ser Arg Trp Gin Gin Gly Asn val Phe ser cys Ser Val Met His
420 425 430

Glu Ala Leu Hi s Asn His Tyr Thr Gin Lys ser Leu Ser Leu Ser Pro
435 440 445
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Gly

<210> 22
<211> 219
<212> PRT
<213> artificial sequence

<220>
<223> humanized antibody

<400> 22

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu cys

Asp Ile
1

Val Met Thr
5

Gin Ser Pro Asp Ser Leu Ala
10

val Ser Leu
15

Gly

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gin Ser Leu Phe Asn ser
20 25 30

Arg Thr Arg Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin
35 40 45

Pro pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu ser Gly Val
50 55 60

Pro Asp Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

île ser Ser Leu Gin Ala Glu ASp val Ala Val Tyr Tyr cys Met Gin
85 90 95

Ser Phe Asn Leu Arg Thr Phe Gly Gin Gly Thr Lys val Glu île Lys
100 105 110

Arg Thr val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro ser Asp Glu
115 120 125

Gin Leu Lys Ser Gly Thr Ala Ser val Val Cys Leu Leu Asn Asn Phe
130 135 140

Tyr ΡΓΟ Arg Glu Ala Lys val Gin Trp Lys val Asp Asn Ala Leu Gin
145 150 155 160

ser Gly Asn Ser Gin Glu Ser val Thr Glu Gin ASp Ser Lys Asp Ser
165 170 175

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
180 185 190

Lys His Lys val Tyr Ala cys Glu Val Thr His Gin Gly Leu Ser Ser
195 200 205
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210 215

<210> 23
<211> 219
<212> PRT
<213> artificial sequence

<220>
<223> humanized antibody

<400> 23

Asp Ile
1

Val Met Thr
5

Gin Ser Pro Asp Ser Leu Ala
10

val ser Leu Gly
15

Glu Arg Ala Thr île Asn Cys Lys Ser Ser Gin ser Leu Phe Asn ser
20 25 30

Arg Thr Arg Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin
35 40 45

Pro pro Lys Leu Leu Ile Tyr Trp Ala ser Ala Arg Asp ser Gly val
50 55 60

Pro ASp Arg Phe Ser Gly Ser Gly Ser Gly Thr ASp Phe Thr Leu Thr
65 70 75 80

Ile ser ser Leu Gin Ala Glu Asp val Ala val Tyr Tyr cys Met Gin
85 90 95

Ser phe Asn Leu Arg Thr Phe Gly Gin Gly Thr Lys val Glu Ile Lys
100 105 110

Arg Thr val Ala Ala Pro ser val Phe île Phe Pro Pro Ser Asp Glu
115 120 125

Gin Leu Lys Ser Gly Thr Ala Ser val val cys Leu Leu Asn Asn Phe
130 135 140

Tyr Pro Arg Glu Ala Lys val Gin Trp Lys val ASp Asn Ala Leu Gin
145 150 155 160

ser Gly Asn ser Gin Glu Ser val Thr Glu Gin ASp Ser Lys Asp Ser
165 170 175

Thr Tyr Ser Leu ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
180 185 190

Lys HIS Lys Val Tyr Ala cys Glu Val Thr His Gin Gly Leu ser ser
195 200 205

Pro val Thr Lys Ser Phe Asn Arg Gly Glu cys 
210 215 
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<210> 24
<211> 219
<212> PRT
<213> artificial sequence

<22O>
<223> humanized antibody

<400> 24

Asp île
1

val Met Thr Gin
5

ser Pro ser ser
10

Leu Ala Val Ser Leu
15

Gly

Glu Arg Ala Thr Met Ser Cys Lys ser ser Gin Ser Leu Phe Asn Ser
20 25 30

Arg Thr Arg Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin
35 40 45

Ser Pro Lys Leu Leu Ile Tyr Trp Ala ser Ala Arg Asp Ser Gly val
50 55 60

Pro Ala Arg Phe Thr Gly Ser Gly Ser Glu Thr Tyr Phe Thr Leu Thr
65 70 75 80

Ile Ser Arg val Gin Ala Glu Asp Leu Ala Val Tyr Tyr cys Met Gin
85 90 95

Ser Phe Asn Leu Arg Thr Phe Gly Gin Gly Thr Lys val Glu île Lys
100 105 110

Arg Thr val Ala Ala Pro Ser Val phe île Phe Pro Pro Ser ASp Glu
115 120 125

Gin Leu Lys Ser Gly Thr Ala ser val val cys Leu Leu Asn Asn Phe
130 135 140

Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys val Asp Asn Ala Leu Gin
145 150 155 160

ser Gly Asn Ser Gin Glu Ser val Thr Glu Gin Asp Ser Lys Asp ser
165 170 175

Thr Tyr Ser Leu Ser ser Thr Leu Thr Leu ser Lys Ala ASp Tyr Glu
180 185 190

Lys His Lys val Tyr Ala cys Glu val Thr His Gin Gly Leu Ser Ser
195 200 205

pro val Thr Lys ser phe Asn Arg Gly Glu cys
210 215

<210> 25
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<211> 219
<212> PRT
<213> artificial sequence

<220>
<223> humanized antibody

<400> 25

Asp île
1

val Met Thr Gin ser
5

Pro Asp Ser Leu Ala
10

val Ser Leu
15

Gly

Glu Arg Ala Thr Met Ser Cys Lys Ser Ser Gin Ser Leu Phe Asn ser
20 25 30

Arg Thr Arg
35

Lys Asn Tyr Leu Ala
40

Trp Tyr Gin Gin Lys
45

Pro Gly Gin

ΡΓΟ Pro Lys Leu Leu Ile Tyr Trp Ala Ser Ala Arg ASp Ser Gly val
50 55 60

Pro ASp Arg Phe Ser Gly ser Gly ser Glu Thr Tyr Phe Thr Leu Thr
65 70 75 80

Ile ser Arg val Gin Ala Glu Asp Leu Ala val Tyr Tyr Cys Met Gin
85 90 95

Ser Phe Asn Leu Arg Thr Phe Gly Gin Gly Thr Lys val Glu Ile Lys
100 105 110

Arg Thr Val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu
115 120 125

Gin Leu Lys Ser Gly Thr Ala Ser val Val Cys Leu Leu Asn Asn Phe
130 135 140

Tyr Pro Arg Glu Ala Lys val Gin Trp Lys val Asp Asn Ala Leu Gin
145 150 155 160

Ser Gly Asn ser Gin Glu Ser val Thr Glu Gin ASp Ser Lys Asp Ser
165 170 175

Thr Tyr ser Leu Ser ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
180 185 190

Lys His Lys val Tyr Ala cys Glu Val Thr His Gin Gly Leu Ser ser
195 200 205

Pro val Thr Lys ser Phe Asn Arg Gly Glu Cys
210 215

<210> 26 
<211> 219
<212> PRT
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<213> artificial sequence

<220>
<223> humanized antibody

<400> 26

Asp île val
1

Met Thr
5

Gin Ser Pro Asp Ser Leu Ala
10

val Ser Leu
15

Gly

Glu Arg Ala Thr Met Ser Cys Lys Ser Ser Gin Ser Leu Phe Asn Ser
20 25 30

Arg Thr Arg Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin
35 40 45

Pro pro Lys Leu Leu île Tyr Trp Ala Ser Ala Arg ASp Ser Gly val
50 55 60

Pro ASp Arg Phe Thr Gly Ser Gly Ser Glu Thr Tyr Phe Thr Leu Thr
65 70 75 80

Ile Ser Arg val Gin Ala Glu Asp Val Ala val Tyr Tyr cys Met Gin
85 90 95

ser Phe Asn Leu Arg Thr Phe Gly Gin Gly Thr Lys val Glu Ile Lys
100 105 110

Arg Thr val Ala Ala ΡΓΟ Ser val Phe île Phe Pro Pro Ser ASp Glu
115 120 125

Gin Leu Lys Ser Gly Thr Ala Ser val val cys Leu Leu Asn Asn Phe
130 135 140

Tyr Pro Arg Glu Ala Lys val Gin Trp Lys val Asp Asn Ala Leu Gin
145 150 155 160

Ser Gly Asn Ser Gin Glu ser val Thr Glu Gin ASp Ser Lys Asp Ser
165 170 175

Thr Tyr ser Leu Ser Ser Thr Leu Thr Leu ser Lys Ala Asp Tyr Glu
180 185 190

Lys His Lys val Tyr Ala cys Glu Val Thr His Gin Gly Leu Ser Ser
195 200 205

Pro val Thr Lys Ser Phe Asn Arg Gly Glu cys
210 215

<210> 27
<211> 219
<212> PRT
<213> artificial sequence
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<220>
<223> humanized antibody

<400> 27

Asp Ile
1

val Met Thr Gin Ser
5

Pro Asp Ser Leu Ala
10

Val Ser Leu
15

Gly

Glu Arg Ala Thr Met Ser cys Lys Ser Ser Gin ser Leu Phe Asn Ser
20 25 30

Arg Thr Arg Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin
35 40 45

Pro Pro Lys Leu Leu île Tyr Trp Ala ser Ala Arg Asp Ser Gly Val
50 55 60

Pro ASp Arg Phe Thr Gly Ser Gly ser Glu Thr Tyr Phe Thr Leu Thr
65 70 75 80

Ile Ser Ser Leu Gin Ala Glu Asp Leu Ala Val Tyr Tyr cys Met Gin
85 90 95

Ser Phe Asn Leu Arg Thr Phe Gly Gin Gly Thr Lys val Glu Ile Lys
100 105 110

Arg Thr Val Ala Ala Pro ser val Phe Ile Phe Pro Pro Ser Asp Glu
115 120 125

Gin Leu Lys ser Gly Thr Ala Ser Val val Cys Leu Leu Asn Asn Phe
130 135 140

Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys val Asp Asn Ala Leu Gin
145 150 155 160

ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp ser
165 170 175

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala ASp Tyr Glu
180 185 190

Lys HIS Lys
195

val Tyr Ala Cys Glu
200

val Thr His Gin Gly
205

Leu Ser Ser

Pro val Thr Lys Ser Phe Asn Arg Gly Glu cys
210 215

<210> 28
<211> 219
<212> PRT
<213> artificial sequence

<22O> 
<223> humanizd antibody
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<400> 28

Asp Ile Val
1

Met Thr Gin Ser Pro Asp Ser Leu Ala val Ser Leu
15

Gly
5 10

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gin Ser Leu Phe Asn Ser
20 25 30

Arg Thr Arg Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin
35 40 45

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Ala Arg Asp ser Gly val
50 55 60

Pro Asp Arg phe Thr Gly Ser Gly ser Glu Thr Tyr Phe Thr Leu Thr
65 70 75 80

île Ser ser Leu Gin Ala Glu Asp Val Ala val Tyr Tyr cys Met Gin
85 90 95

ser Phe Asn Leu Arg Thr Phe Gly Gin Gly Thr Lys val Glu Ile Lys
100 105 110

Arg Thr val Ala Ala Pro Ser Val Phe île Phe Pro Pro ser ASp Glu
115 120 125

Gin Leu Lys Ser Gly Thr Ala Ser val Val Cys Leu Leu Asn Asn Phe
130 135 140

Tyr pro Arg Glu Ala Lys val G1 n Trp Lys val ASp Asn Ala Leu G1 n
145 150 155 160

1

ser Gly Asn ser Gin Glu Ser Val Thr Glu Gin ASp Ser Lys Asp Ser
165 170 175

Thr Tyr Ser Leu ser Ser Thr Leu Thr Leu ser Lys Ala ASp Tyr Glu
180 185 190

Lys His Lys Val Tyr Ala Cys Glu val Thr His Gin Gly Leu Ser ser
195 200 205

Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 29
<211> 24
<212> DNA
<213> mus musculus

<400> 29
gggttcacct tcactgataa ctac 24
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<210> 30
<211> 30
<212> DNA
<213> mus musculus

d29882 sequence listing,txt

<400> 30
attagaaaca aagctaatgg ttacacaaca 30

<210> 31
<211> 33
<212> DNA
<213> mus musculus

<400> 31
gcaagagatg tcggttccaa ctactttgac

<210> 32
<211> 36
<212> DNA
<213> mus musculus

<400> 32
cagagtctgt tcaacagtcg aacccgaaag aactac

<210> 33
<211> 9
<212> DNA
<213> mus musculus

<400> 33
tgggcatcc 9

<210> 34
<211> 24
<212> DNA
<213> mus musculus

<400> 34
atgcaatctt ttaatcttcg gacg 24

<210> 35
<211> 360
<212> DNA
<213> artificial sequence

<22O>
<223> humanized antibody

<400> 35
gaggtgcagc tggtggagtc tggcggagga ctggtgcagc ccggcagaag cctgagactg 60

agctgcaccg ccagcggctt caccttcacc gacaactaca tgtcctgggt gcgccaggcc 120

cctggaaagg gcctggaatg ggtgggcttc atccggaaca aggccaacgg ctacaccaca 180

gagtacgccg ccagcgtgaa gggccggttc accatcagcc gggacgacag caagagcatt 240

gcctacctgc agatgaacag cctgaaaacc gaggacaccg ccgtgtacta ctgcgccagg 300

gacgtgggca gcaactactt cgactactgg ggccagggca cactggtgac cgtgtctagc 360

<210> 36
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<εζζ> 
<ozz>

<ετζ> 
<ζτζ> 
<ττζ> 
<οτζ>

B3665153B6

16133B1336

63353B16b5

65bbb66133

633Β36136Ε

36B36155e6 
ζε <00f>

XpoqLiuB pazLUEiunq

siuanbas (epLjLiJE
VNO
098 
ζε

5613Β13Ε63

33BBBB6133

3115633666

3113666166

33E31133B3

b66b66366i

113Β13ΕΒ36

5b3Ee61b6b

EB61636E33

61BB661336

1136636B33

316b66i56i

<£ZZ>
<ozz>

<ετζ> 
<ζτζ> 
<ττζ> 
<οτζ>

Ε3666163Β6

35133Ε1336

63353E16b6

66bbb66133

633B36136B

35b35i65b6 
9ε <00f>

<£ZZ> 
<0ZZ>

<ετζ> 
<ζτζ> 
<ττζ>

09

XpoqLiuB pazLUBwnq

33uanbas p î-J- lue
’ VNG
098

1X1 Ou lis 14 aiusnbss Z886ZP

εν/νζ
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I

asuanbas leliljlue <£TZ>
vno <ztz>
9Œ <ττζ>

zv <οτζ>

ggg 6ee31B 6e66i66ee3 3E3666b336 631133Β663

OOE 6133EB311S 6e6e36ie36 iibi3E16i6 3363133e66 e63366B361 666336B31B

OfrZ 33EÔ1333E3 H3E133B6e 636B36636e D66D3B311D 6313633361 636636eib6

08T b6E33636E3 366613E131 e6136136eB 3333316E33 663336be6e 36E31E1661

OZI 3366133E13 BE6EB66333 b66336E3EE 31161316e6 E336E36b6b B36136b61E

09 33E3366636 Β616661313 163.6336513 36E36E3333 6b6E333E61 b61631E3E6
Th <00V>

XpoqiiUE pazLUEiunq <£ZZ> 
<ozz>

aiuanbas lbl3lj.lije <£iz> 
VNO <ZTZ> 
9£E <ττζ> 
τρ <οτζ>

ggg 6EB31B 6b66166eE3 3E3666E336 631133E663

00E 6133EE3113 6e6B361B36 13E13E1616 3366163E66 b63366E361 333136E31E

OÿZ 33B61333E3 H3E633E36 636E35636b 3661311113 633E633361 636636B3E6

O8T e6e33636B3 366613E131 b6136136eE 3333336E33 663336ee6e 36B31B1661

OZT 3366133E13 BB6ee66333 e66336B3BE 31161336e6 E336B36e6e E3613EE31E

09 33B3366636 B636661313 1616336613 36b1E63333 6b6E333E61 E61631E3E6
Ofr <00V>

XpoqLiiiE pEZLUEiunq <£ZZ> 
<ozz>

1 aiuanbas lel3lj.lije <etz>
I ■ ‘ *VNO <ZTZ>

9EE <ττζ> 
ον <οτζ>

9gg 6bE31E 6e66166BB3 3E3666E336 631133E663

OOE 6133EE3113 6e6E361B36 13Ε13Β1616 3366163E66 e63366B361 333136E31E
OVZ 33E61333E3 113E633B36 636E36636E 3661311113 633E633361 636636BBE6

08T b6BE3E36E3 366613Ε131 b6136136bE 3333336E33 663336EE6E 36E31E1661

OZT 33Ô6133E13 EB6ee66333 b66336E3EE 31161336e6 E336E36b6b B3613EB31E

09 33E3366636 E636661313 1616336613 36e1B63333 6e6B333E61 b61631E3E6
6E <00V>

XpoquuE pazLUEiunq <£ZZ>

<OZZ>

aiuanbas lbl3LJ.lijb <£tz>
1X1■6ulisll aiuanbas Z896ZP

cv/cz
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d29882 sequence listing.txt
<220>
<22 3> humanized antibody

<400> 42
gacatcgtga tgacccagtc ccccgactcc ctggccgtgt ctctgggcga gcgggccacc 60

atgtcctgca agtcctccca gtccctgttc aactcccgga cccggaagaa ctacctggcc 120

tggtatcagc agaagcccgg ccagcccccc aagctgctga tctactgggc ctctgctaga 180

gactctggcg tgcccgacag attctccggc tccggcagcg agacatactt caccctgacc 240

atctcccggg tgcaggccga ggatctggcc gtgtactact gcatgcagtc cttcaacctg 300

cggaccttcg gccagggcac caaggtggaa atcaag 336

<210> 43
<211> 336
<212> DNA
<213> artificial sequence

<220>
<223> humanized antibody

<400> 43
gacatcgtga tgacccagtc ccccgactcc ctggccgtgt ctctgggcga gcgggccacc 60

atgtcctgca agtcctccca gtccctgttc aactcccgga cccggaagaa ctacctggcc 120

tggtatcagc agaagcccgg ccagcccccc aagctgctga tctactgggc ctctgctaga 180

gactctggcg tgcccgacag attcaccggc tccggcagcg agacatactt caccctgacc 240

atctcccggg tgcaggccga ggatgtggcc gtgtactact gcatgcagtc cttcaacctg 300

cggaccttcg gccagggcac caaggtggaa atcaag 336

<210> 44
<211> 336
<212> DNA
<213> artificial sequence

<220>
<223> humanized antibody

<400> 44
gacatcgtga tgacccagtc ccccgactcc ctggccgtgt ctctgggcga gcgggccacc 60

atgtcctgca agtcctccca gtccctgttc aactcccgga cccggaagaa ctacctggcc 120

tggtatcagc agaagcccgg ccagcccccc aagctgctga tctactgggc ctctgctaga 180

gactctggcg tgcccgacag attcaccggc tccggcagcg agacatactt caccctgacc 240

atctccagcc tgcaggccga ggatctggcc gtgtactact gcatgcagtc cttcaacctg 300

cggaccttcg gccagggcac caaggtggaa atcaag 336

<210> 45
<211> 336
<212> DNA
<213> artificial sequence

<220>
<223> humanized antibody
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XpoquuE pazLUEwnq <£ZZ> 
<OZZ> 

aouanbas LEj.DL4L4.JE <£ΤΖ> 
VNG <ZTZ> 

zm <ττζ> 
9k <οτζ>

οζετ DDEDE43EDD ebded64DDD 66e6dbo54E 6463213643 6ED44616DE ed666ed6ed

09ZT 664e6ed6e6 eede6646dd b64o6eed6e OE464OO443 1436bd66db 6d6bde6643

οοζτ 646EDDDDDD deddeBbede 43EEDEb6b6 ddd6edd66d ebd6b6e666 46E6646DD6

OkIT D4B3B6o6BB DDDB4D44D6 66EE646643 464.3DE61D3 D46466EDDE b6bE33E64E

080T 6e66e666ed 6EDDDEDD64 DDDEDE164.6 6edddd6e6e 6eedd6bdo6 66bEDD66bE

OZOT dBedieddbS EEEE6D4EED ddd5edd6id DD66EE3EE3 316166EE16 46bE3E46e6

096 6eed66deb6 4d664De66b DDED64D646 D3E6436463 □464664666 EDE4DDED6b

006 3EE3E46b36 e66e5e6edd d5eeddb6ee d36deeded6 466E6646D6 6db6646db4

0k8 66ideeo446
I

be6466e6ed DDB66e6DBD 334.6163Ε66 4664664646 433b6466b5

08Z D33D3ee6eo 5ed4b61v61 dddbde66ee DDD6bEDDDD 3DD44&43D4 4646d6eD33

OZZ e66d666436 4d6e6ddddd 5Β33364333 DDDD6133E3 BD33E6BB3B 646436Β6ΕΕ

099 ddd6e6Ô46e 6e6eede664 66bEDDEDEE d6bddd6eed BDDEE646DE E46434.BDE4

009 dde6eddded 66643d6ed6 ed5eddd646 d3e646646d 6ed6e643d6 EDE4643366

OkS d6e36e6e36 4364633603 3D4433EDED 6463660343 3E643336e6 6o6eoee664

08k D3464633E6 1633D6e6od DD44DE4.DE6 6EE63664DD 64D666iD33 5dd6eded66

OZk d66d6bdded 6e6eed6bo6 BDDDDD6E4D 6DDD44646D 6beddd666e eeded6ed35

09 £ d6e131616d DB645É>4DBD ed666edd66 664DE4Db6d 443E43EED6 ed66646de6

00 E 66ed36o6id B4DB161633 6D3EDE66b6 D3EEBE61DD 6E3EE64b6e D643DE43D6

OkZ 44E36e6eed 6ede6de666 dd6ed4bddb 3446600666 eb646d6edd 6dd6de46e6

08T bded3edbid 66debdd66b edbe66dd4E 0440666466 64Ee6643d6 66eeb663DD

OZT dd66edd6o6 46664DD164 EDE43EEDE6 DDED413DED 44366d6eD3 6dded64o6b

09 64.de6e64.dd 6bb6ed66od D6ED64.664D e66e66d664 D46E664664 d6ed6466e6
9k <00k>

9££ 6EED4E 6e66466ee3 3ed666bdd6 6D4433E66d

00£ 6400ΕΕ0443 6e6ed64B36 4DE4DE4646 dd6646ob66 e6dd66bd64 DDD436b34E

OkZ D3E64333E3 4-43Β4.33Β6Β 6d6ed66d6e d66ddei443 6dde6ddd64 6d66d6b4e6

08Î e6edd6d6bd D66643E434 e64D64d6eE ddddddBedo 66dod6eb6e 36ED4E4664

OZT DD661DDE43 eb6be66d3d e66dd6boee 34464336E6 EDD6ED6e6b Ε3543ΕΒ34Ε

09 ddedd666d6 e6d6664343 4646006643 D6e4e6333D 6e6bddde64 e646D4E3E6
Sk <00k>

4Xl'6uj.4S L L aouanbas Z886ZP

£V/ZZ
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8# <00#>
XpoqLlUE paz.LUEiunq <£ZZ> 

<ozz>

aouanbas [E LD LJ. L1JE <ετζ>
' VNO

<ζτζ>
ζ#ετ <ττζ>

8# <OTZ>

XpoqLius pazLUEwnq <ΐΖΐ> 
<OZZ>

ζ#ετ 366b33D 316idd6eB1 dd6e6be6b3

OZ£T 3DE3E13E33 eb3E361333 66e6ded6ie 6163313613 6b3116i6db E3666b36bd

09ZT 66ie6e36e6 eede65i6d3 e6id6eed6e 3E16id3U3 ud6e366de 6d6ede6613

OOZT 6i6e333333 3ED3e6ee3B idee3Bb6e6 33d6bd3663 bb36b6e666 i6e6616dd6

om die3e636be 333EUU36 66ee6i6613 i6133b6133 316i66edde eBeeddeBie

οδοτ 6e66e666ed 6edddedd6i ddde3ei6i5 6e33336b6b 6bedd6edd6 66eedd6Bee

οζοτ 36edibddb6 beeb6dieed d336edd6id dd66bedebd di6i66bei6 i6ee3ei6e6

096 Beed66dbe6 id6613e66e dded6id6i6 ddeBuBiBd 3161661666 bdbi33E36e

006 3EE3E15b36 e66e6e6bdd 36ee33e6eb dd6dee3Ed6 i66e66i5d6 BdeBBiôdei

0#8 fifiURP'n'lfi peBjBBbBed ddb66e6de3 3di6i6de66 166166164.6 1dde6i66e6

08Z iddddeeBed 6eiie6ie6i dddedeBÔee dddBeedddd ddduBiddi i6i6d6bddd

ozz e66d666u6 idBbBddddd 6b33361333 dddd6udbd bdddeôbbdb 6i6id6e6ee

099 33d6e66i6b 5e6eb3e66i 66ee3DB3ee 36e33D6eed eueb6i6de pj6uiedei

009 dde6eddded 666idd6bd6 E36e33d6i6 dde6i66i6d 6ed6e6idd6 edei6idd66

0#S d6ed6e6ed6 id6i6dd6dd 3D113DE3B3 6163663313 de6udd6e6 6d6bdeb66i

08# ddi6j6dde6 i6ddd6b5dd ddudbideB 6be6i66idd 6136661333 6dd6edbd66

OZ# d66d6edibd 6e6bed6ed6 B333336eio 6333116163 6eb333666e ee3B36e336

09 £ 36E1316163 3E61661DBD E3666eDD66 661DB1DE6d 11DE13EED6 B3666163E6

00£ 66edd6d613 Ε13Ε161633 6d3B3e66e6 33EEEE6133 6e3eb6ie6b d6133E13D6

0#Z 11E36b6EE3 6E3EB3E666 336E31B33E 3116633666 Eb61636e33 63363E16e6

08T E3E33B3B13 663BBDD66e E3BE66D31B 3113666166 61EE661336 66eee66133

OZT 3366B336s6 1666133161 E3E13EE3E6 33E31133E3 1U65D6E33 6D3ED61D6b

09 6idb6e6133 6ee6e36633 d6b36i6613 b66e66d66i 316e66i66i d6ed6i66e6
Z# <00#>

a3uanbas lel3LJ.lije <£TZ> 
vno <?TZ> 

ζ#ετ <ττζ> 
z# <οτζ>

Z#£T 366E333 3161336b61 336e6bb6E3
1x1'6ulisll 93uanbas Z896ZP

£#/8Z
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09£ 36eisi6i63 3e6i6613E3 E3666b3366 6613E13b63 hdeiopeoB ei666163b6

008 66^3363643 bi3E16i633 633B3e66e5 33e6636iod d6dee6ie6e D6133E1613

OfrZ 11B36e6EB3 6B3BB3E666 336E31E33E 343663366e 6e61636E33 633Û3E43E6

081 E3E33E3B43 663EE3366E E3BB66331E 34.4.3666136 61EE651336 66eee66133

OZT 3366E3363Ô 1666133161 E3B13EE3E6 33E31133E3 1136536Ε33 633E36136E

09 613e6e6133 6eb6e36633 3ÔE3616613 e66b663661 316e661661 33Ee6166e6
6k <00k> 

XpoquuE pazLUEiunq <£??> 
<ozz> 

93U3nbas lel3lj.lijb <£TZ> 
'vno <ziz> 
zk£i <ττζ> 

et- <oiz>

zvei 366Ε333 3161316ε61 336ε6εε6Β3

ΟΖΕΙ 33E3E13B33 ΕΕ3Ε3&1333 66e5jBJ61B 6163313613 6Β3116163Ε E3b6bB36E3

09ΖΙ 661Ε6Β36β6 ΒΒ3Ε661633 ε6136εΒ36ε 3Ε16133113 1136Β3663Ε 636ε3ε6613

οοζτ 616Ε333333 3Ε33Ε6βΕ3Ε 13ΕΕ3ΕΕ6β6 3336Ε33663 ΕΕ36β6ε666 16ε6616316

okii 31Ε3Β636εΕ 333Ε13113& 66εε616613 16133E6133 316166Ε33Ε ε6εΒ33Β61Ε

0801 6e66b666C3 6Ε333Ε3361 333Ε3Ε1616 6Β33336ε6ε 5ΕΕ336Β3ο6 66εΒ3366ΕΕ

οζοτ 36ε31Β33Β6 ΕΕΕΕ631ΒΕ3 333&Ε33613 3366ΕΕ3ΒΕ3 316166βΕ16 ί6ΕΕ3Ε16β6

096 6βΕ3663ΕΕ6 136613Β56ε 33Ε361ο616 33E6136163 3161661666 Ε3Ε133Ε36Ε

006 3ΕΕ3Ε15Ε36 ε66β6β6Ε33 36ΕΕ33Ε6ΕΕ 3363ΕΕ3Ε36 166Ε661636 63Ε65163Ε1

0k8 6613ΕΕ3116 εε6ι66ε6ε3 33ε66ε63Β3 3316163Ε66 1661661616 133ε6ι66ε6

08Ζ 33333ΕΕ6Ε3 6Ε31Ε61Ε61 333Β3Β66εΕ 3336εΒ3333 3331161331 161616E333

οζζ Β663666136 136ε633333 6Ε33361333 33336133Ε3 Ε333Ε6ΕΕ3Β 616136ε6εΒ

099 3336ε6616ε 6ε6εΒ3ε661 66εΒ33Β3ΕΕ 36Ε3336βΕ3 B33EE6163E Ε16131Ε3Ε1

009 33Ε6Ε333Ε3 6661336Β36 Ε36Ε333616 33Ε6166163 6Ε36β61335 Ε3Β1613356

OkS 36Ε36ε6Β36 1361633633 331133Ε3Β3 6163663313 3Ε613336β6 636Β3ΕΕ661

08k 33161633Β6 163336β633 33113Ε13Β6 6εε6166133 6136661333 6336Ε3Ε366

OZk 36636Ε33Β3 6ε6ΒΒ36ε36 Β333336ε13 6333116163 6ΒΕ333666ε ΕΕ3Ε36Ε336

09 £ 36Ε1316163 3Ε616613Ε3 E3666B3165 6613Ε13Ε63 113Ε13ΕΕ36 Ε3666163Ε6

οοε 66Β3363613 Ε13Β161633 633Ε3Ε66β6 33ΕΕΒΕ6133 6Ε3ΕΕ61Ε6β 35133Ε1336

OkZ 11Β36β6ΕΕ3 6e3EB3E666 336Ε31Ε33Ε 3116633066 ΕΕ616ο6Ε33 63363Ε16β6

081 Β3Ε33Ε3Ε13 663ΕΕ336&Ε Ε3ΕΕ66331Ε 3113666136 61ΒΕ661336 66βΕΕ66133

οζτ 3ο66Β336ο6 1666133161 E3E13BE3E6 33E31133E3 1136636Β33 633Β3613&Ε

09 613β6ε6ιοο 6εβ6β36633 36β36ι6613 ε66β66366ι 316β66ι66ι 36ε36ι66ε6 
1X1-6UL1SLL 93uanbas Ζ886ΖΡ

ε^/6ζ
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ts <οτζ>

ZS9 3646ε63 6666B3BB31 136e6eE33E 646333D5E3 346133666e 3JE333E616

009 6^64643363 E16166EE3E 36bE6e63E1 3E63d66eE3 6e61333E61 333E3ÔE36e

OVS 61336E3B13 3E3313E66b E36B3E66B3 6e533E3163 6e6e66B3D6 EDEEDÔBdÔE

08V 5E36433363 EE3E66166b E6646E3646 6eE3366e66 6b3333B134 13EE3EE613

ozt- 6131616166 1636E33613 B36636b6eB 6136B36b61 b636bE3333 331131B311

09 £ 616d6B3331 3633661663 E1636EE31E 6b66i66eb3 3Bd666e336 631133e66d

008 6133ΕΒ3113 6b6E361E36 13B13B1616 3166163B65 B63366B361 333136B31B

Ot-Z □3B61333B3 H3B633B3Ô 636b36616b 3664311113 633E633361 616636bBB6

08T e6BB3E36B3 366613B131 b6136136bE 3333336B33 6Ô3336bb6e 36E31B1661

οζτ 3166133E13 BE6ee66333 b66336B3EE 31161336e6 E336E36b6b E3613EE31E

09 33E3366636 E536661313 1616336613 36b1E63333 6e6B333B61 E61631E3E6 
OS <oov>

XpoqLiuB pazLUEiunq <£ZZ> 
<OZZ>

aiuanbas lbl3LJ.lue <ETZ>
*VNG <ZTZ> 

ZS9 <[TZ> 
i OS <OTZ>

ZkET □56E333 3161336e61 336e6ee6B3

οζετ 33B3E13E33 EE3E361333 66b63E361E 6163313613 6E3116163E B3666B36eD

09 ZT 661b6ed6b6 EB3E661633 e6136BB36e 3B16133113 1136B1663E 636E3E6513

οοζτ 616E333333 3E33b6bE3B 13EB3EE6b6 3336Β33661 BB36e6e666 16b661633&

ονττ 31B3B636ee 333E131136 66ee616613 16133B6133 316166E33E e6eB33E61B

οδοτ 6b66b666E3 6B333B3361 333B3B1616 6b33336b6b 6bE336E336 66BB3366eE

οζοτ 36ü31E33E6 EBEE631EB3 3336e33613 3366eB3BE3 316166EE16 16EE3E16v6

096 6BB3663EE6 136613B66e 33B3613616 33E6136163 3161661666 B3B133B36B

006 3BB3B16B36 B66e6e6B33 36bE33E6eE 3363EB3E36 166b661636 63E66163E1

0V8 6613BB3116 ee6166e6e3 33e66e63B3 331616de66 1661661616 133e6166e6

08Ζ 33333Be6B3 6B31B61e61 333B3E66BB 3336EB3333 3331161331 I64636E333

οζζ B663666136 13ÔB633333 6B33361333 33336133E3 B33DE6bE3E 616136e6eB

099 3336e6616e 6b6bE3E661 66bE33B3EE 36B3336bB3 B33BE6163E B16131B3B1

009 33B6B333B3 6661336B36 B36E333616 33E6166163 6e16e61336 B3B1613366

OVS 36b16b6E36 1361633633 331133E3B3 6163663313 3B613336e6 636B3EE661

08k 33164&33B6 163336E633 33113B13B6 6be6166133 6136661333 6336E3B366

OZk 36636B33B3 6b6bE36B3Ô E333336B10 6333116103 6bE333666b BB3E36B335 
4X1'6ulisll aouanbas Z886ZP

εν/οε
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d29882 sequence listing.txt 
<211> 657
<212> DNA
<213> artificial sequence

<22O>
<223> humanized antibody

<400> 51
gacatcgtga tgacccagag ccccgatagc ctggccgtgt ctctgggcga gcgggccacc 60

atcaactgca agagcagcca gagcctgttc aacagccgga cccggaagaa ctacctggcc 120

tggtatcagc agaagcccgg ccagcccccc aagctgctga tctactgggc cagcgccaga 180

gacagcggcg tgcccgaccg cttttctggc agcggcagcg gcaccgactt caccctgacc 240

atcagctccc tgcaggccga ggacgtggcc gtgtactact gcatgcagag cttcaacctg 300

cggaccttcg gccagggcac caaggtggag atcaagcgta cggtggccgc tcccagcgtg 360

ttcatcttcc ccccaagcga cgagcagctg aagagcggca ccgccagcgt ggtgtgtctg 420

ctgaacaact tctaccccag ggaggccaag gtgcagtgga aggtggacaa cgccctgcag 480

agcggcaaca gccaggagag cgtcaccgag caggacagca aggactccac ctacagcctg 540

agcagcaccc tgaccctgag caaggccgac tacgagaagc acaaggtgta cgcctgtgag 600

gtgacccacc agggcctgtc cagccccgtg accaagagct tcaacagggg cgagtgc 657

<210> 52
<211> 657
<212> DNA
<213> artifici al sequence

<220>
<223> humanized antibody

<400> 52
gacatcgtga tgacccagag ccccagcagc ctggccgtgt ctctgggcga gcgggccacc 60

atgagctgca agagcagcca gagcctgttc aacagccgga cccggaagaa ctacctggcc 120

tggtatcagc agaagcccgg ccagtccccc aagctgctga tctactgggc cagcgccaga 180

gatagcggcg tgcccgctcg ctttaccggc agcggcagcg agacctactt caccctgacc 240

atcagccggg tgcaggccga ggacctcgcc gtgtactact gcatgcagag cttcaacctg 300

cggaccttcg gccagggcac caaggtggag atcaagcgta cggtggccgc tcccagcgtg 360

ttcatcttcc ccccaagcga cgagcagctg aagagcggca ccgccagcgt ggtgtgtctg 420

ctgaacaact tctaccccag ggaggccaag gtgcagtgga aggtggacaa cgccctgcag 480

agcggcaaca gccaggagag cgtcaccgag caggacagca aggactccac ctacagcctg 540

agcagcaccc tgaccctgag caaggccgac tacgagaagc acaaggtgta cgcctgtgag 600

gtgacccacc agggcctgtc cagccccgtg accaagagct tcaacagggg cgagtgc 657

<210> 53
<211> 657
<212> DNA
<213> artificial sequence 
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d29882 sequence listing.txt
<22O>
<223> humanized antibody

<400> 53
gacatcgtga tgacccagtc ccccgactcc ctggccgtgt ctctgggcga gcgggccacc 60

atgtcctgca agtcctccca gtccctgttc aactcccgga cccggaagaa ctacctggcc 120

tggtatcagc agaagcccgg ccagcccccc aagctgctga tctactgggc ctctgctaga 180

gactctggcg tgcccgacag attctccggc tccggcagcg agacatactt caccctgacc 240

atctcccggg tgcaggccga ggatctggcc gtgtactact gcatgcagtc cttcaacctg 300

cggaccttcg gccagggcac caaggtggaa atcaagcgta cggtggccgc tcccagcgtg 360

ttcatcttcc ccccaagcga cgagcagctg aagagcggca ccgccagcgt ggtgtgÎctg 420

ctgaacaact tctaccccag ggaggccaag gtgcagtgga aggtggacaa cgccctgcag 480

agcggcaaca gccaggagag cgtcaccgag caggacagca aggactccac ctacagcctg 540

agcagcaccc tgaccctgag caaggccgac tacgagaagc acaaggtgta cgcctgtgag 600

gtgacccacc agggcctgtc cagccccgtg accaagagct tcaacagggg cgagtgc 657 

<210> 54
<211> 657
<212> DNA
<213> artificial sequence

<220>
<22 3> humanized antibody

<400> 54
gacatcgtga tgacccagtc ccccgactcc ctggccgtgt ctctgggcga gcgggccacc 60 

atgtcctgca agtcctccca gtccctgttc aactcccgga cccggaagaa ctacctggcc 120 

tggtatcagc agaagcccgg ccagcccccc aagctgctga tctactgggc ctctgctaga 180 

gactctggcg tgcccgacag attcaccggc tccggcagcg agacatactt caccctgacc 240 

atctcccggg tgcaggccga ggatgtggcc gtgtactact gcatgcagtc cttcaacctg 300 

cggaccttcg gccagggcac caaggtggaa atcaagcgta cggtggccgc tcccagcgtg 360 

ttcatcttcc ccccaagcga cgagcagctg aagagcggca ccgccagcgt ggtgtgtctg 420 

ctgaacaact tctaccccag ggaggccaag gtgcagtgga aggtggacaa cgccctgcag 480 

agcggcaaca gccaggagag cgtcaccgag caggacagca aggactccac ctacagcctg 540 

agcagcaccc tgaccctgag caaggccgac tacgagaagc acaaggtgta cgcctgtgag 600 

gtgacccacc agggcctgtc cagccccgtg accaagagct tcaacagggg cgagtgc 657

<210>
<211>
<212>
<213>

55
657
DNA
artificial sequence

<220>
<223> humanized antibody

<400> 55
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gacatcgtga
d29882 sequence listing.txt 

tgacccagtc ccccgactcc ctggccgtgt ctctgggcga gcgggccacc 60

atgtcctgca agtcctccca gtccctgttc aactcccgga cccggaagaa ctacctggcc 120

tggtatcagc agaagcccgg ccagcccccc aagctgctga tctactgggc ctctgctaga 180

gactctggcg tgcccgacag attcaccggc tccggcagcg agacatactt caccctgacc 240

atctccagcc tgcaggccga ggatctggcc gtgtactact gcatgcagtc cttcaacctg 300

cggaccttcg gccagggcac caaggtggaa atcaagcgta cggtggccgc tcccagcgtg 360

ttcatcttcc ccccaagcga cgagcagctg aagagcggca ccgccagcgt ggtgtgtctg 420

ctgaacaact tctaccccag ggaggccaag gtgcagtgga aggtggacaa cgccctgcag 480

agcggcaaca gccaggagag cgtcaccgag caggacagca aggactccac ctacagcctg 540

agcagcaccc tgaccctgag caaggccgac tacgagaagc acaaggtgta cgcctgtgag 600

gtgacccacc agggcctgtc cagccccgtg accaagagct tcaacagggg cgagtgc 657

<210> 56
<211> 657
<212> DNA
<213> artificial sequence

<220>
<223> humanized antibody

<400> 56
gacatcgtga tgacccagag ccccgatagc ctggccgtgt ctctgggcga gcgggccacc 60

aLcaacLgca agagcagcca gagcctgttc aacagccgga cccggaagaa ctacctggcc 120

tggtatcagc agaagcccgg ccagcccccc aagctgctga tctactgggc cagcgccaga 180

gatagcggcg tgcccgaccg ctttaccggc agcggcagcg agacctactt caccctgacc 240

atcagctccc tgcaggccga ggacgtggcc gtgtactact gcatgcagag cttcaacctg 300

cggaccttcg gccagggcac caaggtggag atcaagcgta cggtggccgc tcccagcgtg 360

ttcatcttcc ccccaagcga cgagcagctg aagagcggca ccgccagcgt ggtgtgtctg 420

ctgaacaact tctaccccag ggaggccaag gtgcagtgga aggtggacaa cgccctgcag 480

agcggcaaca gccaggagag cgtcaccgag caggacagca agyactccac ctacagcctg 540

agcagcaccc tgaccctgag caaggccgac tacgagaagc acaaggtgta cgcctgtgag 600

gtgacccacc agggcctgtc cagccccgtg accaagagct tcaacagggg cgagtgc 657

<210> 58

<210> 57
<211> 36
<212> DNA
<213> artificial sequence

<22O>
<223> optimized codons

<400> 57
cagtccctgt tcaactcccg gacccggaag aactac 36
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<211>
<212>
<213>

9
DNA 
artificial

d29882 sequence listing.txt

sequence

<22O>
<223> optimized codons

<400> 58
tgggcctct 9

<210> 59
<211> 24
<212> DNA
<213> artificial sequence

<220>
<223> humanized antibody

<400> 59
atgcagtcct tcaacctgcg gacc 24

<210> 60 
<211> 110
<212> PRT 
<213> human

<400> 60

100 105 110

Ala
1

Pro Glu Leu Leu
5

Gly Gly Pro Ser val
10

Phe Leu Phe Pro Pro
15

L^S

Pro Lys Asp Ί hr Leu Met Ile Ser Arg Thr Pro Glu val Thr cys
1

val
20 25 30

val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr
35 40 45

val Asp Gly val Glu Val His Asn Ala Lys Thr Lys pro Arg Glu Glu
50 55 60

Gin Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His
65 70 75 80

1

Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys185 90 95

Ala Leu Pro Ala Pro Ile Glu Lys Thr île Ser Lys Ala Lys

<210> 61
<211> 15
<212> PRT
<213> human

<400> 61

Glu Pro Lys Ser Cys Asp Lys Thr His Thr cys Pro Pro Cys 
15 10

Pro
15
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d29882 sequence listing.txt

<210> 62
<211> 98
<212> PRT
<213> human

Arg val

<400> 162
1

Ala Ser Thr Lys Gly Pro Ser val Phe pro Leu Ala Pro Ser ser Lys
1 5 10 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly cys Leu val Lys ASP Tyr
20 25 30

Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly val His Thr Phe Pro Ala val Leu Gin Ser Ser Gly Leu Tyr ser
50 55 60

Leu Ser Ser Val val Thr val Pro Ser Ser ser Leu Gly Thr Gin Thr
65 70 75 80

Tyr Ile Cys Asn val Asn His Lys Pro ser Asn Thr Lys Val ASp Lÿs
85 90 95

<210> 63
<211> 106
<212> PRT 
<213> human

<400> 63

85 90 95

Gly
1

Gin Pro Arg Glu
5

Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Glu
10 15

Glu Met Thr Lys Asn Gin val ser Leu Thr Cys Leu Val Lys Gly Phe
20 25 30

iyr pro ser ASp Ile Ala val Glu Trp Glu Ser Α5Π Gly Gin pro Glu
35 40 45 1

Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp ser ASp Gly ser phe
50 55 60

Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gin Gin Gly
65 70 75 80

Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr

Thr Gin Lys Ser Leu ser Leu Ser Pro Gly
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d29882 sequence listing.txt
100 105

<210> 64
<211> 329
<212> PRT
<213> human

<400>

Ala Ser
1

64

Phe Pro
10

Leu Ala Pro Ser ser
15

LysThr Lys Gly Pro
5

Ser val

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr
20 25 30

Phe pro Glu Pro val Thr val Ser Trp Asn ser Gly Ala Leu Thr Ser
35 40 45

Gly val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser
50 55 60

Leu ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gin Thr
65 70 75 80

Tyr Ile cys Asn val
85

Asn His Lys Pro Ser
90

Asn Thr Lys Val Asp
95

Lys

Arg val Glu Pro Lys ser cys ASp Lys Thr His Thr cys Pro Pro Cys
100 105 110

Pro Ala Pro Glu Leu Leu Gly Gly pro Ser Val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile ser Arg Thr Pro Glu val Thr cys
130 135 140

Val val val ASp Val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp
145 150 155 160

Tyr Val ASp Gly val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu Gin Tyr Asn Ser Thr Tyr Arg val Val ser val Leu Thr val Leu
180 185 190

His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys cys Lys val Ser Asn
195 200 205

Lys Ala Leu Pro Ala Pro île Glu Lys Thr île ser Lys Ala Lys Gly
210 215 220

Gin Pro Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
225 230 235 240
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d29882 sequence listing.txt

Met Thr Lys Asn Gin
245

val ser Leu Thr Cys
250

Leu val Lys Gly Phe
255

Tyr
1

Pro Ser Asp Ile
260

Ala Val Glu Trp Glu
265

Ser Asn Gly Gin Pro
270

Glu Asn

Α5Π Tyr Lys
275

Thr Thr Pro pro Val
280

Leu Asp ser Asp Gly
285

Ser Phe Phe

Leu Tyr
290

Ser Lys Leu Thr Val
295

ASp Lys Ser Arg Trp
300

Gin Gin Gly Asn

Val
305

Phe Ser Cys ser val
310

Met His Glu Ala Leu
315

His Asn His Tyr Thr
320

Gin Lys ser Leu Ser
325

Leu Ser pro Gly

<210> 65
<211> 330
<212> DNA
<213> human

<400> 65
gcccccgagc tgctgggcgg acccagcgtg ttcctgttcc cccccaagcc caaggacacc 60

ctgatgatca gcagaacccc cgaggtgacc tgtgtggtgg tggacgtgtc ccacgaggac 120

ccagaggtga agttcaactg gtacgtggac ggcgtggagg tgcacaacgc caagaccaag 180

cccagagagg agcagtacaa cagcacctac agggtggtgt ccgtgctgac cgtgctgcac 240

caggactggc tgaacggcaa ggagtacaag tgtaaggtgt ccaacaaggc cctgccagcc 300 

ccaatcgaaa agaccatcag caaggccaag 330 

<210> 66
<211> 45
<212> DNA
<213> human

<400> 66
gagcccaaga gctgtgacaa gacccacacc tgccccccct gccca 45

<210> 67
<211> 294
<212> DNA
<213> human

<400> 67
gccagcacca agggcccaag cgtgttcccc ctggccccca gcagcaagag caccagcggc 60

ggcacagccg ccctgggctg cctggtgaag gactacttcc ccgagcccgt gaccgtgtcc 120

tggaacagcg gagccctgac ctccggcgtg cacaccttcc ccgccgtgct gcagagcagc 180

ggcctgtaca gcctgagcag cgtggtgacc gtgcccagca gcagcctggg cacccagacc 240
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asuanbas [je ιο 14 ιαje <£TZ>
’±8d <ZK>
69k <ττζ>

oz <οτζ>

Z86 dBBpddd d151335e6i 336e6bb6e3

096 33Ε3Ε13Ε33 ΕΕ3Β361333 66b63E361E 6163313613 6E3116163E E3666E36E3

006 661E6E36e6 EE3E661633 e5136eE36e 3E16133113 1136E3663E 636e3E6613

0V8 616E333333 3E33E&EE3E 13EE3EE6e6 3336E33663 EE36e6e666 16e6616336

08Z 31E3E536BE 333E131136 66ee615613 16133E6133 316166Ε33Ε e6EE33E61B

OZZ 6e66e665E3 6B333B3361 333B3B1616 6E33336b6b 6EE336E335 66eB3365BB

099 36B31B33E6 EBBE631EB3 3336Ε33613 3366EB3BE3 316166EE16 16BB3B16e6

009 6BB3663EB6 136613B66e 33Ε3613616 33B6136163 3161661666 Ε3Ε133Β36Ε

OizS 3EB3B16E35 e66b6b6E33 36eB33B6eB 3363EB3E36 166b661Ô36 63E66163B1

08V 6613EB3116 ee6i66e6e3 33b66e63B3 3316163E66 1561661615 133b6i66b6

OZV 33333BB6e3 6e31E61B51 333E3E66bE 3336bE3333 3331161331 161616E333

09É Ε653566136 136e633333 6E33361333 33335133E3 B333B5eB3E 515135e6EB

00E 3336b6616b 6e6bE3E661 66BB33B3BB 36E3336bE3 E33EE6163E Β16131Ε3Ε1

OVZ 33E6E333E3 5661336b35 Ε36Ε333616 33B6166163 6B36e61336 Ε3Ε1613366

08T 36E36b6E36 1361633633 331133E3E3 6163663313 3e613336b6 635E3BE661

οζτ 33161633E6 163336e633 33113E13E6 6be5165133 6136661533 6335Β3Ε366

09 □6636Ε33Ε3 6e6eB36bd6 B333336613 3333116163 6BE333666b B33ED6B336 
69 <00V>

u euj η μ <ETZ> 
VNG <ZTZ> 
Z86 <ττζ> 

69 <οτζ>

8TE 366Ε3333 161D36b613

OOE 36β6εε6Ε33 3E3E13E33E B3E3613336 6b63E361b6 1633136136 B3116163EB

OVZ 3656E36E36 61E6b36b6e E3E661633B 6136BB36B3 B16133H31 136e3663B6

08T 36B3B66136 16E3333333 B33E6BE3E1 3BE3EE6b63 336E33663E E36b6e6661

OZT 6b66163363 1E3B636bE3 33B1311365 6bb5166131 6133Ε61333 16166E33EB

09 6eB33B61B6 B66e666B36 E333BD3613 33B3E16156 E33336b6b6 BE336B3366 
89 <00V>

uEuinq <£IZ> 
VNCJ <ZTZ> 
8te <ττζ> 

89 <οτζ>

V6Z 616e 6e5BB3E661 66BE33E3EE 36E3336eB3 E33EE6163E E16131B3B1 
1x3*611  lis LL B3uanbas Z886ZP

C7/8£
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d29882 sequence listing.txt 
<22O>
<223> chimeric antibody

<400> 70

Met
1

Lys Met Trp Leu
5

Asn Trp val Phe Leu val Thr
10

Leu Leu Asn
15

Gly

île Gin Cys Glu val Asn Leu Val Glu Ser Gly Gly Gly Leu val Gin
20 25 30

ΡΓΟ Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe
35 40 45

Thr Asp Asn Tyr Met ser Trp val Arg Gin Pro Pro Gly Lys Ala Leu
50 55 60

Glu Trp Leu Gly phe île Arg Asn Lys Ala Asn Gly Tyr Thr Thr Asp
65 70 75 80

Tyr Ser Ala Ser Val Arg Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
85 90 95

Gin Ser Ile Leu Tyr Leu Gin Met Asn Ala Leu Arg Ala Glu ASp Ser
100 105 110

Ala Thr Tyr Tyr Cys Ala Arg Asp Val Gly Ser Asn Tyr Phe ASp Tyr
115 120 125

Trp Gly Gin Gly Thr Thr Leu Thr val Ser Ser Ala Ser Thr Lys Gly
130 135 140

Pro ser val Phe Pro Leu Ala Pro Ser Ser Lys ser Thr ser Gly Gly
145 150 155 160

Thr Ala Ala Leu Gly cys Leu val Lys Asp Tyr Phe pro Glu Pro val
165 170 175

Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe
180 185 190

Pro Ala Val Leu Gin Ser ser Gly Leu Tyr Ser Leu Ser Ser Val val
195 200 205

Thr val ΡΓΟ Ser Ser Ser Leu Gly Thr Gin Thr Tyr Ile cys Asn Val
210 215 220

Asn His Lys Pro ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
225 230 235 240

ser Cys Asp Lys Thr His Thr cys Pro Pro Cys Pro Ala Pro Glu Leu
245 250 255
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Leu Gly Gly Pro Ser val Phe Leu Phe
265

Pro Pro Lys pro Lys
270

Asp Thr
260

Leu Met Ile Ser Arg Thr Pro Glu Val Thr cys val val val Asp val
275 280 285

Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr Val ASp Gly val
290 295 300

Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser
305 310 315 320

Thr Tyr Arg val val ser val Leu Thr val Leu His Gin ASp Trp Leu
325 330 335

Asn Gly Lys Glu Tyr Lys cys Lys val ser Asn Lys Ala Leu ΡΓΟ Ala
340 345 350

Pro île Glu Lys Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu ^ro
355 360 365 1

Gin val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gin
370 375 380

val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser ASp Ile Ala
385 390 395 400

val Glu Trp G1U Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr
405 410 415

Pro Pro val leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr ser Lys Leu
420 425 430

Thr val Asp Lys ser Arg Trp Gin Gin Gly Asn val phe Ser Cys Ser
435 440 445

val Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser
450 455 460 1

Leu Ser Pro Gly Lys
465

<210> 71
<211> 239
<212> PRT
<213> artificial sequence

<220>
<223> chimeric antibody

<400> 71

Met Glu ser Gin Thr Leu val Phe Ile Ser Ile Leu Leu Trp Leu Tyr
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d29882 sequence 1listirig.txt
1 5 10 15

Gly' Thr Cys Gly Asp île val Met Ser Gin Ser Pro Ser Ser Leu Ala
20 25 30

val Ser Ala Gly Glu Lys val Thr Met Ser cys Lys Ser Ser Gin ser
35 40 45

Leu phe Asn ser Arg Thr Arg Lys Asn Tyr Leu Ala Trp Tyr Gin Gin
50 55 60

Lys Pro Gly Gin Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Ala Arg
65 70 75 80

ASP Ser Gly val ΡΓΟ Ala Arg Phe Thr Gly Ser Gly Ser Glu Thr Tyr
85 90 95

Phe Thr Leu Thr île Ser Arg val Gin Ala Glu Asp Leu Ala val Tyr
1100 105 110

Tyr Cys Met Gin ser Phe Asn Leu Arg Thr Phe Gly Gly Gly Thr Lys
115 120 125

Leu Glu Ile Lys Arg Thr val Ala Ala Pro Ser val Phe île Phe Pro
130 135 140

Pro Ser Asp Glu Gin Leu Lys Ser Gly Thr Ala Ser val val Cys Leu
145 150 155 160

Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys val Gin Trp Lys val Asp
165 170 175

Asn Ala Leu Gin Ser Gly Asn ser Gin Glu ser val Thr Glu Gin ASp
180 185 190

ser Lys Asp Ser Thr Tyr ser Leu ser ser Thr Leu Thr Leu Ser Lys
195 200 205

Ala Asp Tyr Glu Lys His Lys Val Tyr Ala cys Glu Val Thr His Gin
210 215 220

Gly Leu Ser Ser pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235

<210> 72
<211> 1404
<212> DNA
<213> artificial sequence 

<220>
<223> chimeric antibody

<400> 72
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οοε 33E3H13E3 111Ε1Ε3Ε6β 6131E6616b 366e3B3113 6313613331 66661311^6

ονζ 66Β116131Ε 366613Ε131 Ε613613ΕΕΒ 1331316Ε16 66B336ee6e 36E33B1661

οδτ 1366113Ε13 ee6eee6331 ee6316e3BB 31161316e6 Ε316Ε331ΕΕ B36136e61B

οζτ 13E3166EE6 e6e66E36B3 1616136613 331331E331 316E3E3161 E61611E3E6

09 66616133E1 661E1E1166 1313613E1E 331E1E3113 1661313B6e 3B316e661E 
£Z <00V>

Xpoquue 3LJ9lULq3 <£ZZ> 
<OZZ>

33Uanb9S LEL3LJ_L1JE <£iz> 
vnû <ζτζ> 
ζτζ <ττζ> 
εζ <οτζ>

νοντ 366e 3333161316 e6ih6e6ee

08£Τ 6E333E3E13 E33BE3E361 33366b63E3 61B6161313 6116E31161 63EE1666E3

ΟΖΕΤ 6e1661e6e3 6e6BB3e661 633B6136eB 36e3B16133 1131136E16 63e536eie6

09 ζτ 613616E333 3333E33E6E E3E13EE3EE 6e63316E33 661EE16e6E 66616e6615

οοζτ 31631E3E63 6ΕΕ333Β131 13666ee616 61316133E6 133316166e 33EB6EE33B

ονττ 61B6e66e66 6E36e133E3 361333E3E1 6166E33336 b6e6bE336e 33666ΕΕ336

οδοτ 6eB16E31B3 lEÔEEBEÔll EE33336B33 6133166bE3 BE3316166e E1616bE3E1

OZOT 6e66eB3663 ΒΕ6136613Β 66E33E1613 61633Ε6116 1613161661 666E3E133B

096 16E3EB3E16 B36e66e6e6 E3336EE33E 6BB3163EB3 B36166e661 61661E6616

006 3E16613EE3 116ee6166e 6B331e66e6 3B33116161 B661661661 616111E616

0t?8 6e633333EE 6B36E31e61 e61333B3B6 6bE3336eE3 3333331161 331161636e

08Ζ 333E66s666 136136e633 3336Β33361 3333331613 3E3B333E6e E3E616136b

οζζ 6e,E3336b66 16e6b6EE3E 66166EE33E 3EB36E3336 ΕΒ3Β33ΕΕ61 63EE16131E

099 3E133E6e13 3E36661336 B16B36E333 61613E6j66 1616e16b61 336Ε3Β1613

009 36616e16b6 E36h61633 633331111B 3E16163661 3133E61333 6e6636E3BE

OfrS 6613316163 3E6163316E 61333113Β1 3B66ee6166 1316116661 3335336Β3Ε

08V 36636616E3 3E16e6bE36 E36e333336 E116333116 1633133316 66eB33B16e

OZV 33636E33J6 1633Β613Ε3 Ε33Ε3666Β3 1666613E13 E63113E13E Ε16Ε366616

09 £ 3BÔ6633161 613E13E133 E33616E3E6 6b63166616 133163EE61 e6B36133B1

οοε 61331B36e6 Ε316Ε3ΕΒ3Ε 666336b11E 33B311P6B3 6666161616 Β31636Β3Ε1

OkZ 3Ε613Ε33Ε3 Β13661ΕΒ33 66eE3BB663 31Β3111666 13661ΒΕ661 33366ΒΒ366

08ΐ 1333336E33 6361666135 Ε61Ε3Β13ΒΒ 3Β613Β3113 3Β31116633 133E336361

οζτ 36b613e6e6 1336ei6666 61ii6b3616 6i3e66366i 661316e66i 66133ee6i6

09 be6i6i6e33 iei66ieb6i i61331e6i6 6111116166 613Be61366 i6ie6be6ie 
1X1* 6ulisll aiuanbas Z886ZP

C7/ZV
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d29882 sequence listing.txt '
atcagccgtg tgcaggctga agacctggca gtttattact gcatgcaatc ttttaatctt 360 

cggacgttcg gtggaggcac caagctggaa atcaaacgta cggtggccgc tcccagcgtg 420 

ttcatcttcc ccccaagcga cgagcagctg aagagcggca ccgccagcgt ggtgtgtctg 480 

ctgaacaact tctaccccag ggaggccaag gtgcagtgga aggtggacaa cgccctgcag 540 

agcggcaaca gccaggagag cgtcaccgag caggacagca aggactccac ctacagcctg 600 

agcagcaccc tgaccctgag caaggccgac tacgagaagc acaaggtgta cgcctgtgag 660 

gtgacccacc agggcctgtc cagccccgtg accaagagct tcaacagggg cgagtgc 717
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FR2-IMGT CDR2-1MGT
139-55) (56-65)

1/30

FR1-IMGT 
(1-26)

CDR1-IMGT 
(27-30)

515H7 VH 
IGHV3-49‘04

Priority

► VH1
VH2

1 10 20 30
........ I........ I.......... I . 
EVNLVESGG.GLVQPGGSLRLSCATS GFTF. 
EVQLVESGG.GLVQPGRSLRLSCTAS GFTF.

N G AT
2 3 33

EVQLVESGG.GLVQPGRSLRLSCTAS GFTF. 
EVNLVESGG.GLVQPGRSLRLSCTAS GFTF.

40 50 60

.TONY MSWVRQPPGKALEWLGF IRNKANGYTT 

.GDYA MSWVRQAPGKGLEWVGF IRSKAYGGTT
P A I L
3 3 1

TDNY MSWVRQAPGKGLEWVGF IRNKANGYTT 
TDNY MSWVRQAPGKGLEWLGF IRNKANGYTT

FR3-IMGT 
(66-104)

CDR3-IMGT FR4-IMGT
(105-115) (116-125)

70 00 90 100

515H7 VH 
IGHV3-49*O4  
IGHJ4*01

Priority

VH1
VH2

DYSASVR.GRFTISRDNSQSILYLQMNALRAEDSATYYC ARDVGSNYFDYW GQGTTLTVSS
EYAASVK.GRFTISRDDSKSIAYLQMNSLKTEDTAVYYC TR

DSR N Q L A RA S T
131 131 2 23 3 3

YFDYW GQGTLVTVSS
T
3

EYAASVK.GRFTISRDDSKSIAYLQMNSLKTEDTAVYYC ARDVGSNYFDYW GQGTLVTVSS 
DYAASVR.GRFTISRDNSKSILYLQMNALRTEDTAVYYC ARDVGSNYFDYW GQGTLVTVSS

FIGURE 1

T7t? 3 T » |·Γ'·τ>t H J. — h*A3  Λ CDR1-IMGT FR2-IMGT ^DRS-IMGT
(1-26) {27-30) (39-55) (56-65)

515H7 VL 
IGKV4-l*01

Priority

VL1
VL3
VL2

1 10
........ 1 . .

20
....... 1 ......

30
. , , |.......

40 50
, 1....... I......

60
1... 1____

DIVMSQS PSS LAVSAGEKVTMSCKS S QSLFNSRTRKNY LAW YQQK PGQS PKLLIY iWA.... . .S
DIVMTQS PDSLAVSLGERATINCKSS QSVLYSSNNKNY LAWYQQKPGQPPKLLIY IWA.... . .S

S S A KV MS S
3 2 3 33 22 2

DIVMTQSPDSLAVSLGERATINCKSS QSLFNSRTRKNY LAWYQQKPGQPPKLLIY WA...... S 
DIVMTQSPDSLAVSLGERATINCKSS QSLFNSRTRKNY LAWYQQKPGQPPKLLIY WA...... S 
DIVMTQSPSSLAVSLGERATMSCKSS QSLFNSRTRKNY LAWYQQKPGQSPKLLIY WA...... S

FR3-IMGT 
(66-104)

CDR3-IMGT FR4-IMGT
(106-113) (114-123)

70 80 90 100

515H7 VL 
IGKV4-l*01  
IGKJl‘01

Priority

VL1
VL3
VL2

ARDSGVP.ARFTGSG..SETYFrLTISRVQAEDLAVYYC MQSFNLRT FGQGTKVEIK 
TRESGVP.DRFSGSG..SGTDFTLTISSLQAEDVAVYYC

WT FGQGTKVEIK
AD AT EY RVL
11 21 11 22 2

TRESGVP. DRFSGSG.. SGTDFTLTISSLQAEDVAVYYC MQSFNLRT FGQGTKVEIK
ARDSGVP.DRFTGSG..SETYFTLTISSLQAEDVAVYYC MQSFNLRT FGQGTKVEIK
ARDSGVP.ARFTGSG..SETÏFTLTISRVQAEDLAVYYC MQSFNLRT FGQGTKVEIK

FIGURE 2
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FIGURE 6
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FR1-IMGT 
(1-26)

CDR1-IMGT FR2-IMGT CDR2-IMGT
(27-38) (39-55) (56-65)

1 10 20 30 <10 50 60 
........ I......... I.......... I.......... I......... I.......... I.....

515H7 VL DIVMSQSPSSLAVSAGEKVTMSCKSS QSLFNSRTRKNY LAWYQQKPGQSPKLLIY WA...... S 
IGKV4-1»O1 DIVMTQSPDSLAVSLGERATINCKSS QSVLYSSNNKNY LAWYQQKPGQPPKLLIY WA...... S 
VL2 DIVMTQSPSSLAVSLGERATMSCKSS QSLFNSRTRKNY LAWYQQKPGQSPKLLIY1 WA...... S 
VL2.1 DIVMTQSPDSLAVSLGERATMSCKSS QSLFNSRTRKNY LAWYQQKPGQPPKLLIY WA S 
VL2.2 DIVMTQSPDSLAVSLGERATMSCKSS QSLFNSRTRKNY LAWYQQKPGQPPKLLIY WA S 
VL2.3 DIVMTQSPDSLAVSLGERATMSCKSS QSLFNSRTRKNY LAWYQQKPGQPPKLLIY WA S

FR3-IMGT 
(66-104)

CDR3-IMGT FR4-IMGT 
(106-113) (114-123)

515H7 VL 
IGKV4-l*01  
IGKJ1*O1
VL2
VL2.1
VL2.2
VL2.3

70 80 90 100.
.... I........ I......... 1.......... I . . . .
ARDSGVP.ARFTGSG..SETYFTLTISRVQAEDLAVYYC MQSFNLRT FGQGTKVEIK
TRESGVP.DRFSGSG..SGTDFTLTISSLQAEDVAVYYC

WT FGQGTKVEIK
ARDSGVP.ARFTGSG..SETYFTLTISRVQAEDLAVYYC MQSFNLRT FGQGTKVEIK
ARDSGVP DRFSGSG 
ARDSGVP DRFTGSG 
ARDSGVP DRFTGSG

SETYFTLTISRVQAEDLAVYYC MQSFNLRT FGQGTKVEIK 
SETYFTLTISRVQAEDVAVYYC MQSFNLRT FGQGTKVEIK 
SETYFTLTISSLQAEDLAVYYC MQSFNLRT FGQGTKVEIK

FIGURE 8
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time [s]
♦ h-FcgRI200nM ■ 100nM
* 50nM o 25nM
o 12.5nM δ 6.25nM

------- Langmuïr ..........Heterogeneous ligand

FIGURE 15

Lang- 
muïr.

H.L
Major

H.L.
minor

Lang­
muïr .

H.L
Major

H.L. 
minor

Rmax 416 RU 410 RU(99%) 3.5 RU d%) RI minmax -9.4 RU9.3 RU -9.012.4 RURUka[M''.s ■'] (5.78 ±0.03)xl0s (5.79 ±O.O3)xlO5 (0.72 ±0.21)xl0s [sJ] (5.40 ±0.46)xl04 (4.00±0.01)xl0’4 (2.00 ±0.13)x)0‘sKD [nM] 0.93 i0.09 0.69 ±0.01 0.28 ±0.10 t|/2[min.] 21.4 28.9 578
Chi2 73.9 73.0 Chi2/ 17.8% 17.7 %
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♦ h-FcgRIIIa ΊΟΟΟηΜ ■ 500nM
* 250ηΜ ο 125ηΜ
ο 62.5ηΜ ........ Langmuïr
---- Heterogeneous ligand

Lang­
muïr.

H.L
Major

H.L.
minor

Lang­
muïr.

H.L
Major

H.L.
minor

Rinnx 105 RU 169 RU 45.3 RU RI min 24 RU 13.6 RU(79%) (21%) max 112 RU .38.7 RUk„ (4.67 ± (5.75 ± (5.29 ± k.i (3.51 ± (18.7± (1.55 ±
[M'Ls'1] 0.19)xl05 0.20)xi0s 0.18)x 105 [s'1] 0.07)xl0’2 0.5)xl0‘2 0.04)xl0"2

Kd[nM] 75.2 ± 4.6 325 ± 19 29.3 ± 1.7 t|/2[min.] 0.33 0.06 0.75
Chi2 38.5 4.97 Chi2/2 R inox 36.7 % 2.3 %

FIGURE 16
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[h-FcyRIIIa] nM

x h-FcgRIIIa

y=(5,680653E-3*C*243,1 957)/(5,680653E-3*C+1  )
RA2 = 0,9965210
KD = 176 nM

I

FIGURE 17
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♦ m-FcgRI400nl\/l ■ 200nM
* 100nM o 50nM
□ 25nM .........Langmuïr

------- Heterogeneous ligand
Lang­
muïr .

H. L
Major

H. L. 
minor

Lang­
muïr.

H. L
Major

H.L. 
minor

R1IWX 262 RU 254 RU 56.8 RU RI min 7.5RU -6.6 RU(82%) (18%) max 41.8 RU 4.2 RUk» (8.42 ± (13.8 ± (2.42 ± kj (6.48 ± (10.6 ± (2.20 ±[M'is·1] O.14)xlOs 0.2)xl05 0.08)xl05 [s1] 0.06)xl0‘2 0.1)xl0'2 0.01)xl0'2
Kd [iiM] 77.0 ±2.0 76.8 ± 2.0 90.9 ± 5.4 0/2 

[min.] 0.18 0.11 0.53
Chi2 16.0 1.97 Chi2/ 

SR,™
6.1 % 0.63 %

FIGURE 18
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y=(1,054841 E-2*C*326, 0068)/(1,054841 E-2*C+1  )
RA2 = 0,9993418

KD = 95 nM

FIGURE 19
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-50
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time [s]
♦ mFcgRIII 400nM ■ 200nM
a 1OOnM o 50 nM
□ 25nM -------Langmuïr

..........Heterogeneous ligand

Lang­
muïr.

H.L 
Ma j or

H.L. 
minor

Lang­
muïr .

H.L
Major

H.L. 
minor

267 RU 190 RU 97.7 RU RI min -5.9 RU -11.6 RU(66%) (34%) max 71.4 RU 53.2 RUka (2.09 ± (1.78 ± (4.87 ± k<j (3.64 ± (3.7 ± (2.99 ±
[M'.s1] 0.02)xl0s 0.2)x10s 0.17)xl05 [s'1 0.08)xl0'3 9.9)x,10s 0.09)xl0zKD [nM] 17.4 ±0.5 0.2 ± 0.6 61.4 ±3.8 t|/2[min.] 3.17 313 0.39

Chi2 52.4 35.7 Chi2/ SR»™ 19.6% 12.4 %

FIGURE 20
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Kd
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4 h-FcgRl
■ h-FcgRIUa (81%)
□ h-FcgRIIIa (19%) 
Am-FcgRI (81%)
Δ m-FcgRI (19%)
• m-FcgRIII

FIGURE 21
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time [s]
• h-FcgRI 200nM ■ 100nM
* 50nM o 25nM
□ 12.5nM δ 6.25nM

•-------Langmuïr ..........Heterogeneous ligand

Lang­
muïr.

H.L
Major

H.L. 
minor

Lang­
muïr.

H.L1, 1Major
H.L. 

minor
Rmax 449 RU 449 RU 0.03 RU RI min -9.7 RU -9.7 RU(100%) (0%) max -4.4 RU -4.4 RUka (4.93 ± (4.93 ± (11.4 ± k<f (5.99 ± (5.99 ± (7.3 ±0.02)xl05 0.02)xl05 3.0)xl05 [s-1]. 0.38^10-4 0.26)xl0’*' 5.4)xl0'sKD [nM] 1.22 ±0.08 1.22 ±0.06 0.06 ±0.06 t|/2[min.] 19.3 19.3Î 158
Chi2 48.8 49.0 Chi2/ER™, 10.9% 10.9%

FIGURE 22
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♦ hFcgRIlla 1000πΜ ■ SOOnM
* 250nM ο 125nM
α 62.5nM ........ Langmuïr

Heterogeneous ligand

Lang- H.L H.L. Lang- H.L H.L.muïr. Major minor muïr. Major minor
Rinax 129 RU 276 RU 66.1 RU RI min 17.6 RU -44.2 RU(81%) (19%) max 96.9 RU 1 1.6 RU
ke (4.12 ± (4.68 ± (3.57 ± kd (2.63 ± (18.5 ± (1.24 ±[M’is-'l 0.16)x I05 0.13)xl0s O.OSjxlO5 [s1] 0.05)xl0’2 0.4)xl0'2 0.03)xl0’2KD [nM] 63.8 ±3.7 395 ± 19 34.7 ± 1.5 11/2

[min.] 0.44 0.06 0.93
Chi2 64.9 6.01 Chi2/ 

SRiiui,
50.3 % 1.8 %

FIGURE 23
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RA2 =0,9962720

KD = 160 nM

FIGURE 24
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300

-60 -30 0 30 60 90 120 150 180
time [s]

-60 -30 0 30 60 90 120 150 180
time [s]

Heterogeneous ligand

♦ m-FcgRI 400nM ■ 200nM
a 100nM o 50nM
□ 25nM ........ Langmuïr

Lang­
muïr.

H.L
Major

H.L. 
minor

Lang­
muïr .

H.L
Major

H.L. 
minor

Rinax 313 RU 431 RU 103 RU RI min 4.3 RU -49.9 RU(81%) (19%) max 7.8 RU -1.5 RUkn (6.22 ± (3.32 ± (11.2 ± kj (6.61 ± (13.8 ± (3.87 ±[Μ'Υ1] 0.12)xl05 0.16)x L0s 0.4)xl05 [»■'] 0.07)xl0’2 0.4)xl0'2 0.1 l)xl02KD [nM] 106 ±3 416 ± 34 34.6 ±2.1 t|/2 (min.) 0.17 0.0β 0.30
Chi2 25.1 8.3 Chi2/ ERmnx 8.0 % 1.6%

FIGURE 25
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[m-FcgRll ηΜ

x [mFcgRI] ηΜ

Req=9,384041 E-3*C*327, 5797/(9,384041 E-3*C+1  )
RA2 = 0,9994523
KD = 107 nM

FIGURE 26
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-50 I----------1----- ---- r----
0

ι ι I
30 60 90

----- !---------- !------- 1
120 150 180-60 -30

time [s]
♦ m-FcgRIII 400nM ■ 200nM
à 100nM o 50nM
a 25nM -------Langmuïr

..........Heterogeneous ligand
Lang­
muïr.

H.L 
Major

H.L. 
minor

Lang­
muïr .

H.L 
Major

H. L. 
minor

Kitiax 248 RU 248 RU 1.3 RU RI min -7.9 RU -8.2 RU(99%) (1%) max 60.1 RU -59.7 RUka (2.11 ± (2.13 ± (0.4 ± kd (4.42 ± (4.46 ± (2.4 ±[M-'.s''] 0.02)xl05 0.02)xl0s O.8)xlO5 [s1] 0.08)xl0'3 0.07)xl0’3 1.9)xI0'3KD [nM] 20.9 ± 0.5 20.9 ± 0.5 67 ± 200 <1/2[min.] 2.61 2.59 4.85
Chi2 37.4 37.5 Chi2/ 2RmM 15.1 % 15.0%

FIGURE 27
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■«Λ-··»*

♦ h-FcgRI

■ h-FcgRHIa (81%) 
O h-FcgRIlia (19%) 
A m-FcgRI (81%) 
Δ m-FcgRI (19%)
• m-FcgRIII

FIGURE 28
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