
WO 2006/125202 1 PCTJUS2006/019627 ANTI- MCP-1 ANTIBODIES, COMPOSITIONS,
METHODS AND USES  BACKGROUND OF THE INVENTION Cross Reference To Related
Application The present application claims priority to U.S. provisional
patent applications Serial Nos.  5 60/682654 and 60/682620, filed May 19,
2005, the contents of which are completely  



incorporated by reference. Field of the Invention The present invention
relates to antibodies, including specified portions or variants, specific
for  at least one human monocyte chemoattractant protein-1 (MCP- 1) protein
or fragment thereof,  10 as well as anti-idiotype antibodies, and nucleic
acids encoding such anti-MCP-1 antibodies, complementary nucleic acids,
vectors, host cells, and methods of making and using thereof,  



including therapeutic formulations, administration and devices. RELATED ART
The Human Monocyte Chemoattractant Protein-1 (MCP-1) (also called CCL-2), a
8.6 kDa 15 protein containing 76 amino acid residues, is a member of the
chemokine-beta (or C-C) family  of cytokines. Chemokines are low molecular
weight (8-10 kDa), inducible, secreted, pro- inflammatory, chemotactic
cytokines that have been shown to play a central role in the peri- 



vascular transmigration and accumulation of specific subsets of leukocytes
at sites of tissue  damage. Two major families have been defined depending
on the positioning of four conserved 20 cysteines. The CXC or a-chemokines
predominantly attract neutrophils, whereas the CC or (3- chemokines
predominantly attract monocytes and other leukocytes but not neutrophils
(Leonard and Xoshimura et.al., _199a). Members of the Monocyte Chemotactic
Protein-l  (MCP-1) family form a major component of the C-C family of
chemokines and are considered  



the principal chemokines involved in the recruitment of monocytes,
macrophages, and 25 activated lymphocytes. Looking at the homology of MCP-1
from different species, the human  and the monkey MCP-1 differ in 2 amino
acids only, revealing a sequence identity of 97%, WO 2006/12:5202 2
PCT/US2006/019627  while murine MCP-1, a 13.8 kDa protein containing 125
amino acid residues, differs from  human MCP-1 in molecular size and extent
of glycosylation. 



Chemokine receptors belong to the large family of G protein-coupled, seven
transmembrane (7  TM) domain receptors (GPCRs, also called serpentine
receptors). Based on the receptor 5 nomenclature established at the 1996
Gordon Research Conference on chemotactic cytokines,  the chemokine
receptors that bind CXC chemokines are designated CXCRs and the receptors
that bind CC chemokines are designated CCRs. MCP-1 is known to bind and
signal through the chemokine receptor CCR2. CCR2 is a seven  



trans-membrane-spanning G-protein-coupled receptor expressed on many cells
including 10 monocytes, T-cells, B-cells, and basophils. Two MCP-1 specific
receptors, CCR2A and  CCR2B, have been cloned which signal in response to
nanomolar (nM) concentrations of  MCP-1. CCR2A (CC-CKR2A) and CCR2B
(CC-CKR2A) represent two cDNAs that encode  two MCP-1-specific receptors
with alternatively spliced carboxyl tails. MCP-1 binds to both  isoforms
with high affinity MCP-l induces calcium flux in cells expressing CCR2B but
not 



15 in cells expressing CCR2A. 5-fold less MCP-1 induces chemotaxis in cells
expressing  CCR2B compared to cells expressing CCR2A. Other proteins with
certain functional and sequence homology to human MCP-1 are known.
Especially similar to MCP-1 (GenBank NP_002973) are MCP-2 (GenBank
NP_005614) and  eotaxin (GenBank P_51671); MCP-2 having 61.8 percent and
eotaxin-1 having 63.2 percent 20 sequence identity to MCP-1. The range of
activities and spectrum of involvement of these  



proteins in human homeostatic mechanisms and pathology is not as well
understood for the  homologs of MCP-1. For example, MCP-2 (renamed CCL8) is
related closely to MCP-1 and  MCP-3 (renamed CCL7, Genbank NP 006264) and
uses both CCR1 as well as CCR2B as its  functional receptors. MCP-3 binds to
a receptor designated D6. MCP-3 also binds to CCR10 25 and CCR1. The MCP-3
protein (97 amino acids) sequence shows 74 percent identity with  MCP-1 and
58 percent homology with MCP-2. Secreted MCP-3 differs from MCP-1 in being  



N-glycosylated. MCP-4 (renamed CCL13, GenbankNP_005399) shares 56-61 percent
sequence identity with the three known monocyte chemotactic proteins and is
60 percent  identical with Eotaxin-1. The functions of MCP-4 appear to be
highly similar to those of MCP WO 2006/125202 3 PCT/US2006/019627  3 and
Botaxin. Like MCP-3, MCP-4 is a potent chemoattractant for monocytes and T-
lymphocytes. It is inactive on neutrophils. On monocytes, MCP-4 binds to
receptors that  



recognize MCP-1, MCP-3, RANTES (CCL5), and eotaxin (the CCR1 and CCR3
receptors)  and shows full cross-desensitization with eotaxin-1. MCP-5 is
murine CC-chemokine and 5 related most closely to human MCP-1 (66 % amino
acid identity). The gene symbol for MCP-5  is SCYA12 (renamed CCL12). Cells
transfected with the chemokine receptor CCR2 have been  shown to respond to
MCP-5. For general information on cytokines and chemokines see
http://www.copewithcytokines.de/cope.cgi and for the current classification
system, Zlotnik A.,  



Yoshie O. 2000. Chemokines: a new classification system and their role in
immunity. 10 Immunity 12:121-127. 1251-MCP-1 binds to monocytes and
Scatchard plot analysis indicated that monocytes had a  minimum of - 1700
binding sites per cell with a Kd of - 2 nM (Yoshimura arid.Leonard~  ;1990).
Later equilibrium binding experiments with human monocytes reveal the
presence of  approximately 3000 binding sites per cell with a Kd of 0.77 nM
(Ernstetyal:_L9. 125I 



15 MCP-1 also demonstrated high-affinity binding to dEoL-3 cells expressing
CCR2 receptor with  a Kd value of 0.4 nM ( arau et 1;;'i99 confirming the
sub-nanomolar affinity of MCP-1 to  its receptor. To identify the regions of
MCP- I that contact its receptor, CCR2, all surface- exposed residues were
substituted with alanine. Some residues were also mutated to other  amino
acids to identify the importance of charge, hydrophobicity, or aromaticity
at specific 20 positions. Two clusters of primarily basic residues (R24,
K35, K38, K49, and Y13), separated  



by a 35 A hydrophobic groove, reduced the level of binding by 15-100-fold.
Data suggest a  model in which a large surface area of MCP-1 contacts the
receptor, and the accumulation of a  number of weak interactions results in
the 35 pM affinity observed for the wild-type (WT)  protein (Hemerich
etal.1999). The range of affinities from 2 nM down to 35 pM in the 25
literature might be due to the assays used and the respective assay
limitations. Other proteins with certain functional and sequence homology to
human MCP-1 are known.  



Especially similar to MCP-1 (GenBank NP_002973) are MCP-2 (GenBank
NP_005614) and  eotaxin (GenBank P_51671); MCP-2 having 61.8 percent and
eotaxin-1 having 63.2 percent  sequence identity to MCP-1. The range of
activities and spectrum of involvement of these WO 2006/125202 4
PCT/17S2006/019627  proteins in human homeostatic mechanisms and pathology
is not as well understood for the  homologs of MCP-1. For example; MCP-2 is
related closely to MCP-l and MCP-3 (Genbank  



NP_006264) and uses both CCRI as well as CCR2B as its functional receptors.
MCP-3 binds  to a receptor designated D6. MCP-3 also binds to CCR10. The
MCP-3 protein (97 amino 5 acids) sequence shows 74 percent identity with
MCP-1 and 58 percent homology with MCP-2.  Secreted MCP-3 differs from MCP-1
in being N-glycosylated. MCP-4 (Genbank NP_005399)  shares 56-61 percent
sequence identity with the three known monocyte chemotactic proteins  and is
60 percent identical with Eotaxin-1. The functions of MCP-4 appear to be
highly similar  



to those of MCP-3 and Eotaxin. Like MCP-3, :MCP-4 is a potent
chemoattractant for 10 monocytes and T-lymphocytes. It is inactive on
neutrophils. On monocytes MCP-4 binds to  receptors that recognize MCP-1,
MCP-3, and RANTES (CCR2). On eosinophils MCP-4 has  similar efficacy and
potency as MCP-3, RANTES, and Eotaxin. MCP-4 shares receptors with  eotaxin
(CCRI and CCR3) and shows full cross-desensitization with eotaxin-1. Other
antibodies capable of binding MCP-1 have been reported: JP9067399 discloses
an 



15 antibody obtained from isolated blood cells and JP05276986 discloses a
hybridoma secreting  an IgM anti-human MCP-1. More recently, antibodies
capable of binding a plurality of beta- chemokines including MCP-1 were
disclosed (WO03048083) and an MCP-1 binding antibody  which also binds
eotaxin (US20040047860). Accordingly, there is a need to provide human
antibodies specific for human MCP-1 for use in  20 therapy to diminish or
eliminate symptoms of MCP-1-dependent diseases, as well as  



improvements over known antibodies or fragments thereof. SUMMARY OF THE
INVENTION The present invention provides isolated human, primate, rodent,
mammalian, chimeric,  humanized and/or CDR-grafted anti-MCP-1 antibodies and
other immunoglobulin derived 25 proteins, fragments, cleavage products and
other specified portions and variants thereof, as well  as anti-MCP-1
antibody compositions, encoding or complementary nucleic acids, vectors,
host  



cells, compositions, formulations, devices, transgenic animals, transgenic
plants, and methods  of making and using thereof, as described and enabled
herein, in combination with what is WO 2006/125202 5 PCT/US20061019627
known in the art. In addition to the composition of the antibodies of the
invention as described  herein, the antibody of the present invention is
defined by its affinity for human MCP-1,  specificity for human MCP-1 and
ability to block bioactivity of human MCP-1. 



The present invention also provides at least one isolated anti-MCP-1
antibody, such as, but not  5 limited to at least one an antibody, antibody
fusion protein or fragment, as described herein.  An antibody according to
the present invention includes any protein or peptide containing  molecule
that comprises at least a portion of an immunoglobulin molecule, such as but
not  limited to, at least one ligand binding domain, such as but not limited
to, a heavy chain or light  chain variable region, a complementarity
determing region (CDR) of a heavy or light chain or a 



10 ligand binding portion thereof as provided in Table 4A, B, D and E (SEQ
ID NO: 6-26; and,  optionally functionally associated with a framework
region (e.g., FRI, FR2, FR3, FR4 or  fragment thereof as described in Table
4C (SEQ ID NO: 2-5), further optionally comprising at  least CHI, hinge,
CH2, or CH3 of an human immunoglobulin. The at least one antibody amino
acid sequence can further optionally comprise at least one specified
substitution, insertion or 15 deletion as described herein or as known in
the art. 



In an embodiment, the ligand binding portions of the antibody comprise SEQ
ID NO: 27 and  28. In one aspect, the present invention provides at least
one isolated mammalian anti-MCP-1  antibody, comprising at least one
variable region comprising SEQ ID NO: 27 or 28. In another aspect, the
present invention provides at least one isolated mammalian anti-MCP-1  20
antibody, comprising either (i) all of the heavy chain complementarity
determining regions  (CDR) amino acid sequences of ID NOS: 6, 7 and 9; or
(ii) all of the light chain CDR amino  



acids sequences of SEQ ID NOS: 13, 14, and 16. The present invention
provides, in one aspect, isolated nucleic acid molecules comprising,
complementary, or hybridizing to, a polynucleotide encoding specific
anti-MCP-1 antibodies,  25 comprising at least one specified sequence,
domain, portion or variant thereof. The present invention further provides
recombinant vectors comprising said anti-MCP-1 antibody nucleic  acid
molecules, host cells containing such nucleic acids and/or recombinant
vectors, as well as  



methods of making and/or using such antibody nucleic acids, vectors and/or
host cells. WO 2006/125202 6 PCT(US2006/019627  At least one antibody of the
invention binds at least one specified epitope specific to at least  one
MCP-1 protein or variant or derivative such as those provided in SEQ ID NO:
1. The at  least one epitope can comprise at least one antibody binding
region that comprises at least one  portion of said protein, which epitope
is preferably comprised of at least 1-5 amino acids of at 



5 least one portion thereof, such as but not limited to, at least one
functional, extracellular,  soluble, hydrophillic, external or cytoplasmic
domain of said protein, or any portion thereof.  The at least one antibody
can optionally comprise at least one specified portion of at least one
complementarity determining region (CDR) (e.g., CDR1, CDR2 or CDR3 of the
heavy or light  chain variable region provide as SEQ ID Nos: 27 and 28,
respectively) provided as SEQ ID 10 NOS: 6, 7, 9, 13, 14, and 16; and
optionally further comprising at least one constant or variable  



framework region or any portion thereof, wherein the antibody blocks,
inhibits or prevents at  least one activity, such as, but not limited to
MCP-1 binding to receptor on cell surfaces, CCR2  receptor internalization,
MCP-1 stimulated Ca2+ mobilization or any other suitable known  MCP-1 assay.
An anti-MCP-1 antibody can thus be screened for a corresponding activity 15
according to known methods, such as but not limited to, at least one
biological activity towards  a MCP-1 protein. 



The present invention further provides at least cne MCP-1 anti-idiotype
antibody to at least one  MCP-1 antibody of the present invention. The
anti-idiotype antibody includes any protein or  peptide containing molecule
that comprises at least a portion of an immunoglobulin molecule, 20 such as
but not limited to at least one ligand binding portion (LBP), such as but
not limited to a  complementarity determining region (CDR) of a heavy or
light chain, or a ligand binding  portion thereof, a heavy chain or light
chain variable region, a heavy chain or light chain  



constant region, a framework region, or any portion thereof, that can be
incorporated into the  anti-idiotype antibody of the present invention. An
anti-idiotype antibody of the invention can 25 include or be derived from
any mammal, such as but not limited to a human, a mouse, a rabbit,  a rat, a
rodent, a primate, and the like. The present invention provides, in one
aspect, isolated nucleic acid molecules comprising,  complementary, or
hybridizing to, a polynucleotide encoding at least one MCP-1 anti-idiotype  



antibody, comprising at least one specified sequence, domain, portion or
variant thereof. The WO 2006/125202 7 PCT/US2006/0t9627  present invention
further provides recombinant vectors comprising said MCP-1 anti-idiotype
antibody encoding nucleic acid molecules, host cells containing such nucleic
acids and/or  recombinant vectors, as well as methods of making and/or using
such anti-idiotype antiobody  nucleic acids, vectors and/or host cells. 



5 The present invention also provides at least one method for expressing at
least one anti-MCP-1  antibody, or MCP-1 anti-idiotype antibody, in a host
cell, comprising culturing a host cell as  described herein under conditions
wherein at least one anti-MCP-1 antibody is expressed in  detectable and/or
recoverable amounts. The present invention also provides at least one
composition comprising (a) an isolated anti- 10 MCP-1 antibody encoding
nucleic acid and/or antibody as described herein; and (b) a suitable  



carrier or diluent. The carrier or diluent can optionally be
pharmaceutically acceptable,  according to known carriers or diluents. The
composition can optionally further comprise at  least one further compound,
protein or composition. The present invention further provides at least one
anti-MCP-1 antibody method or 15 composition, for administering a
therapeutically effective amount to modulate or treat at least  one MCP-1
related condition in a cell, tissue, organ, animal or patient and/or, prior
to,  



subsequent to, or during a related condition, as known in the art and/or as
described herein.  The present invention also provides at least one
composition, device and/or method of delivery  of a therapeutically or
prophylactically effective amount of at least one anti-MCP-1 antibody,  20
according to the present invention. The present invention further provides
at least one anti-MCP-1 antibody method or  composition, for diagnosing at
least one MCP-1 related condition in a cell, tissue, organ,  



animal or patient and/or, prior to, subsequent to, or during a related
condition, as known in the  art and/or as described herein. 25 The present
invention also provides at least one composition, device and/or method of
delivery  for diagnosing of at least one anti-MCP-1 antibody, according to
the present invention. WO 2006/125202 8 PCT/US2006/019627  In one aspect,
the present invention provides at least one isolated mammalian anti-MCP-1  



antibody, comprising at least one variable region comprising SEQ ID NO: 27
or 28. In another aspect, the present invention provides at least one
isolated mammalian anti-MCP-1  antibody, comprising either (i) all of the
heavy chain complementarity determining regions 5 (CDR) amino acid sequences
of SEQ ID NOS: 6, 7 and 8 or 9; or (ii) all of the light chain CDR  amino
acids sequences of SEQ ID NOS: 13, 14 and 15 or 16. In another aspect, the
present invention provides at least one isolated mammalian anti-MCP-I  



antibody, comprising at least one of (i) all of the heavy chain
complementarity determining  regions (CDR) amino acid sequences of SEQ ID
NOS: 6, 7 and 8 or 9; or (ii) all of the light  10 chain CDR amino acids
sequences of SEQ ID NOS: 13, 14 and 15 or 16. The at least one antibody can
optionally further at least one of: bind MCP-1 with an affinity of  at least
one selected from at least 10"9 M, at least 10-10 M, at least 10-11 M, or at
least 10.12 M;  substantially neutralize at least one activity of at least
one MCP-1 protein. Also provided is an  



isolated nucleic acid encoding at least one isolated mammalian anti-MCP-1
antibody; an 15 isolated nucleic acid vector comprising the isolated nucleic
acid, and/or a prokaryotic or  eukaryotic host cell comprising the isolated
nucleic acid. The host cell can optionally be at  least one selected from
NSO, COS-1, COS-7, HEK293, BHK21, CHO, BSC-1, Hep G2, YB2/0,  SP2/0, HeLa,
myeloma, or lymphoma cells, or any derivative, immortalized or transformed
cell  thereof. Also provided is a method for producing at least one
anti-MCP-1 antibody, 



20 comprising translating the antibody encoding nucleic acid under
conditions in vitro, in vivo or  in situ, such that the MCP-1 antibody is
expressed in detectable or recoverable amounts. Also provided is a
composition comprising at least one isolated mammalian anti-MCP-1  antibody
and at least one pharmaceutically acceptable carrier or diluent. Also
provided is a method for diagnosing or treating a MCP-1 related condition in
a cell, 25 tissue, organ or animal, comprising (a) contacting or
administering a composition comprising  



an effective amount of at least one isolated mammalian anti-MCP- I antibody
of the invention  with, or to, the cell, tissue, organ or animal. WO
20061125202 9 PCT/US20061019627  Also provided is a medical device,
comprising at least one isolated mammalian anti-MCP-1  antibody of the
invention, wherein the device is suitable to contacting or administerting
the at  least one anti-MCP-1 antibody by at least one mode selected from
parenteral, subcutaneous,  



intramuscular, intravenous, intrarticular, intrabronchial, intraabdominal,
intracapsular, 5 intracartilaginous, intracavitary, intracelial,
intracelebellar, intracerebroventricular, intracolic,  intracervical,
intragastric, intrahepatic, intramyocardial, intraosteal, intrapelvic,
intrapericardiac, intraperitoneal, intrapleural, intraprostatic,
intrapulmonary, intrarectal,  intrarenal, intraretinal, intraspinal,
intrasynovial, intrathoracic, intrauterine, intravesical,  intralesional,
bolus, vaginal, rectal, buccal, sublingual, intranasal, or transdermal. 



10 Also provided is an article of manufacture for human pharmaceutical or
diagnostic use,  comprising packaging material and a container comprising a
solution, particulate, or a  lyophilized form of at least one isolated
mammalian anti-MCP-1 antibody of the present  invention. Also provided is a
method for producing at least one isolated mammalian anti-MCP-1 antibody  15
of the present invention, comprising providing a host cell or transgenic
animal or transgenic  



plant or plant cell capable of expressing in recoverable amounts the
antibody. Further provided  in the present invention is at least one
anti-MCP-1 antibody produced by the above method.  The present invention
further provides any invention described herein. BRIEF DESCRIPTION OF THE
SEQUENCE LISTING  SEQ ID Descrintion  



NO: 1 Human MCP-1 (CCL2) and variants used to select anti-MCP-1 binders 2
VHlA heavy chain variable sequence: FR1, CDR1, FR2, CDR2 variants, FR3,
CDR3, FR4 3 VH3 Heavy chain variable sequence: FR1, CDRI, FR2, CDR2
variants, FR3,  CDR3, FR4 



WO 20061125202 10 PCTIUS20061019627  4 Kappa3 light chain variable sequence:
FRl, CDR1, FR2, CDR2, FR3, CDR3 variants, FR4 5 Lambda3 light chain variable
sequence: FR1, CDR1, FR2, CDR2, FR3, CDR3  variants, FR4 6 VH1A CDR1 All
MOR03471 



7 VH1A CDR2 3781, 3790, CNTO 888  8 VH1A CDR2 3899 9 VH1A CDR3 All MOR03471
10 VH3 CDR1 All MOR03548  11 VH3 CDR2 3744, 3747 12 VH3 CDR3 All MOR03548  



13 Kappa3 CDR1 All MOR03471  14 Kappa3 CDR2 All MOR03471  15 Kappa3 CDR3
3781 16 Kappa3 CDR3 3790, CNT0888  17 Kappa3 CDR3 3899 18 Lamda3 CDRI All
MOR03548  



19 Lamda3 CDR2 All MOR03548  20 Lamda3 CDR3 3744 21 Lamda3 CDR3 3747  22
VH1A CDR2 Variants  23 VH3 CDR2 Variants  24 Lk CDR3 Variants 



WO 2006/125202 11 PCT/US2006/019627  25 L?, CDR3 Variants 26 HC CDR1
Variants 27 CNT0888 Heavy Chain Variable Region  28 CNTO888 Light Chain
Variable Region DETAILED DESCRIPTION OF THE INVENTION 



The present invention provides at least one purified, isolated, recombinant
and/or synthetic  anti-MCP-1 human, primate, rodent, mammalian, chimeric,
humanized, engineered, or CDR- 5 grafted, antibodies and MCP-1 anti-idiotype
antibodies thereto, as well as compositions and encoding nucleic acid
molecules comprising at least one polynucleotide encoding at least one
anti-MCP-1 antibody or anti-idiotype antibody. The present invention further
includes, but is  not limited to, methods of making and using such nucleic
acids and antibodies and anti- 



idiotype antibodies, including diagnostic and therapeutic compositions,
methods and devices. 10 Citations: All publications or patents cited herein
are entirely incorporated herein by reference  as they show the state of the
art at the time of the present invention and/or to provide  description and
enablement of the present invention. Publications refer to any scientific or
patent publications, or any other information available in any media format,
including all  recorded, electronic or printed formats. The following
references are entirely incorporated 



15 herein by reference: Ausubel, et at, ed., Current Protocols in Molecular
Biology, John Wiley &  Sons, Inc., NY; NY (1987-2004); Sambrook, et al.,
Molecular Cloning: A Laboratory Manual,  2nd Edition, Cold Spring Harbor, NY
(1989); Harlow and Lane, antibodies, a Laboratory  Manual, Cold Spring
Harbor, NY (1989); Colligan, et al., eds., Current Protocols in  Immunology,
John Wiley & Sons, Inc., NY (1994-2004); Colligan et at, Current Protocols
in 20 Protein Science, John Wiley & Sons, NY, NY, (1997-2004). 



WO 2006425202 12 1'CT/1JS2006/019627  Abbreviations aa: amino acid; BSA:
bovine serum albumin; CDR: complementarity-determining regions;  ECL:
electro-chemiluminescence; HuCAL: Human Combinatorial Antibody Library; HSA:
human serum albumin; MCP-1: Monocyte Chemoattractant Protein-1 ; Ig:
Immunoglobulin; 5 IPTG: isopropyl (i-D-thiogalactoside; mAb: monoclonal
antibody; PBS: phosphate buffered  



saline, pH 7.4; SET solution equilibrium titration; VH immunoglobulin heavy
chain variable  region; VL immunoglobulin light chain variable region;
Definitions  As used herein, an "anti-CCL2 antibody," "anti-MCP-1 antibody,"
"anti-MCP-1 antibody  10 portion," or "anti-MCP-1 antibody fragment" and/or
"anti-MCP-1 antibody variant" and the like include any protein or peptide
containing molecule that comprises at least a portion of an  



immunoglobulin molecule, such as but not limited to at least one
complementarity determinng  region (CDR) of a heavy or light chain or a
ligand binding portion thereof, a heavy chain or  light chain variable
region, a heavy chain or light chain constant region, a framework region, or
15 any portion thereof, or at least one portion of an MCP-1 receptor or
binding protein, which can  be incorporated into an antibody of the present
invention. Such antibody optionally further  affects a specific ligand, such
as but not limited to where such antibody modulates, decreases,  



increases, antagonizes, angonizes, mitigates, aleviates, blocks, inhibits,
abrogates and/or  interferes with at least one MCP- 1 activity or binding,
or with MCP-1 receptor activity or 20 binding, in vitro, in situ and/or in
vivo. As a non-limiting example, a suitable anti-MCP-1  antibody, specified
portion or variant of the present invention can bind at least one MCP-1, or
specified portions, variants or domains thereof . As used herein, "epitope"
means a segment or feature of a protein capable of specific binding  



to an antibody. Epitopes usually consist of chemically active surface
groupings of molecules  25 such as amino acids or sugar side chains and
usually have specific three-dimensional structural  characteristics, as well
as specific charge characteristics. Conformational and nonconformational
epitopes are distinguished in that the binding to the former but not the
latter  is lost in the presence of denaturing solvents. Protein epitopes
resulting from WO 2006/125202 13 PCTIUS2006/019627  



conformational folding of the MCP-1 molecule which arise when amino acids
from differing  portions of the linear sequence of the MCP-1 molecule come
together in close proximity in 3- dimensional space are included. By "MCP-1"
is meant the 76 amino acid sequence referenced in NCBI record accession No.
5 NP. 002973 and variously known as MCP (monocyte chemotactic protein),
SMC-CF (smooth  muscle cell chemotactic factor), LDCF (lymphocyte-derived
chemotactic factor), GDCF  



(glioma-derived monocyte chemotactic factor), TDCF (tumor-derived
chemotactic factors),  HCl1 (human cytokine 11), MCAF (monocyte chemotactic
and activating factor). The gene  symbol is SCYA2, the JE gene on human
chromosome 17, and the new designation is CCL2 10 (Zlotnik, Yoshie 2000.
Immunity 12:121-127). JE is the mouse homolog of human MCP- 1/CCL2. As used
herein, the term "human antibody" refers to an antibody in which
substantially every  



part of the protein (e.g., CDR, framework, CL, Ctt domains (e.g., CHI, CH2,
CH3), hinge, (Vt"  VH)) is derived from recombination events of human
germline immunoglobulin gene sequences 15 or from mature human antibody
sequences. In addition to antibodies isolated humans, such a  human antibody
may be obtained by immunizing transgenic mice capable of mounting an  immune
response with human immunoglobulin germine genes (Lonberg et at, Int Rev
Immunol 13(1):65-93 (1995) and Fishwald et at, Nat Biotechnol 14(7):845-851
(1996)) or may  



be selected from a human antibody repertoire library such as described
herein. A source of 20 such human gene sequences may be found in any
suitable library such as VBASE, a database  of human antibody genes
(http://www. mrc-cpe.cam.ac.uk/imt-doc) or translated products  thereof or
at http://geople.cryst.bbk.ac.uk/-ubcao7s/ which gives human antibodies
classified into  groupings based on their amino acid sequence similarities.
With the scope of this definition, are  composite antibodies or functional
fragments of a human composite antibodies which include 



25 framework regions from one or more human antibody sequences and CDR
regions from two  different human or non-human sources. Within the
definition of "human antibody" is a  composite antibody or functional
fragment of a human composite antibody which contains  framework regions
from both germline and re-arranged human antibody sequences and CDR  regions
from two different source antibodies. A human composite antibody or
functional WO 2006/125202 14 PCT/US2006/019627  



fragment of a human composite antibody in accordance with this disclosure
includes  framework regions from one or more human antibody sequences, and
CDR regions derived  from a human or non-human antibody sequences or may be
entirely synthetic. Thus, a human  antibody is distinct from a chimeric or
humanized antibody. It is pointed out that a human 5 antibody can be
produced by a non-human animal or prokaryotic or eukaryotic cell that is
capable of expressing functionally rearranged human immunoglobulin (e.g.,
heavy chain and/or  



light chain) genes. Further, when a human antibody is a single chain
antibody, it can comprise  a linker peptide that is not found in native
human antibodies. For example, an Fv can comprise  a linker peptide, such as
two to about eight glycine or other amino acid residues, which 10 connects
the variable region of the heavy chain and the variable region of the light
chain. Such  linker peptides are considered to be of human origin.
"Humanized" forms of non-human (e.g., murine) antibodies are chimeric
antibodies that have  



substantially replaced sequence portions that were derived from non-human
immunoglobulin.  For the most part, humanized antibodies are human
immunoglobulins (recipient antibody) in 15 which the CDR (the
complementarity determining regions which are also known as the
hypervariable region) residues of the recipient are replaced by CDR residues
from a non-human  species (donor antibody) such as mouse, rat, rabbit or
nonhuman primate having the desired  specificity, affinity, and capacity. In
some instances, framework region (FR) residues of the  



human immunoglobulin are replaced by corresponding non-human residues.
Furthermore, 20 humanized antibodies may comprise residues which are not
found in the recipient antibody or  in the donor antibody. These
modifications are made to further refine antibody performance.  In general,
the humanized antibody will comprise substantially all of at least one, and
typically  two, variable domains, in which all or substantially all of the
hypervariable regions correspond  to those of a non-human immunoglobulin and
all, or substantially all of the FRs are those of a 



25 human immunoglobulin sequence. The humanized antibody optionally also
will comprise at  least a portion of an inununoglobulin constant region
(Fc), typically that of a human IgG  immunoglobulin. For further details,
see Jones et al., Nature 321:522-525 (1986); Reichmann  et al., Nature
332:323-329 (1988); and Presta, Curr. Op. Struct. Biol. 2:593-596 (1992). WO
2006/125202 15 PcT[113S20061019627  As used herein, Kd of an antibody refers
the dissociation constant, KD, the antibody for a  



predetermined antigen and is a measure of affinity of the antibody for a
specific target. High  affinity antibodies have a KD of 10"8 M or less, more
preferably 10 M or less and even more  preferably 10'10 M or less, for a
predetermined antigen. The term "Kas" or " KD," or "Kd' as 5 used herein, is
intended to refer to the dissociation rate of a particular antibody-antigen
interaction. The "KD", is the ratio of the rate of dissociation (k2), also
called the "off-rate (kff)",  to the rate of association rate (kl) or
"on-rate (lc)". Thus, KD equals k2Ik1 or knee / ko" and is  



expressed as a molar concentration (M). It follows that the smaller the KD,
the stronger the  binding. So a KD of 10-6 M (or 1 microM) indicates weak
binding compared to 10-9 M (or 10 lnM). As used herein, the terms
"specificity for" and "specific binding" and "specifically binds"  refers to
antibody binding to a predetermined antigen with greater affinity than for
other  antigens or proteins. Typically, the antibody binds with a
dissociation constant (KD) of 10"7 M  



or less, and binds to the predetermined antigen with a KD that is at least
twofold less than its 15 KD for binding to a non-specific antigen (e.g.,
BSA, casein, or any other specified polypeptide)  other than the
predetermined antigen. The phrases "an antibody recognizing an antigen" and
"an antibody specific for an antigen" are used interchangeably herein with
the term "an  antibody which binds specifically to an antigen" or "an
antigen specific antibody" e.g. a MCP-1  specific antibody. 



20 1. Preparation of Antibodies of the Invention Preparation of human
antibodies that are specific for human MCP-1 protein or fragments  thereof,
such as isolated and/or MCP-1 protein or a portion thereof (including
synthetic  molecules, such as synthetic peptides) can be performed using any
suitable technique known in  the art. Human antibodies can be produced using
various techniques known in the art. In one 25 embodiment, the human
antibody is selected from a phage library, where that phage library  



expresses human antibodies (Vaughan et lo al. Nature Biotechnology
14:309-314 (1996):  Sheets et al. PITAS (USA) 95:6157-6162 (1998));
Hoogenboom and Winter, J. Mol. Biol.,  227:381 (1991); Marks et al.' J. Mol.
Biol., 222:581 (1991)). WO 2006/125202 16 PCT/US2006/019627  Human
antibodies can also be made by introducing human immunoglobulin loci into
transgenic animals, e.g., mice in which the endogenous inununoglobulin genes
have been  



partially or completely inactivated. For example, a transgenic mouse,
comprising a functionally  rearranged human immunoglobulin heavy chain
transgene and a transgene comprising DNA 5 from a human immunoglobulin light
chain locus that can undergo functional rearrangement,  can be immunized
with human MCP-1 or a fragment thereof to elicit the production of
antibodies. If desired, the antibody producing cells can be isolated and
hybridomas or other  immortalized antibody-producing cells can be prepared
as described herein and/or as known in  



the art. Alternatively, the antibody, specified portion or variant can be
expressed using the 10 encoding nucleic acid or portion thereof in a
suitable host cell. Upon challenge with an appropriate antigen, human
antibody production is observed, which  closely resembles that seen in
humans in all respects, including gene rearrangement, assembly,  and
antibody repertoire. This approach is described, for example, in U.S. Patent
Nos.  5,545,807; 5,545, 806; 5,569,825; 5,625,126; 5,633,425; 5,661,016, and
in the following 



15 scientific publications: Marks et al., Bio/Technology 10: 779-783 (1992);
Lonberg et al.,  Nature 368: 856-859 (1994); Morrison, Nature 368:812-13
(1994); Fishwild et at, Nature  Biotechnology 14: 845-51 (1996); Neuberger,
Nature Biotechnology 14: 826 (1996); Lonberg  and Huezar, Intern. Rev.
Immunol. 13:65-93 (1995). Alternatively, the human antibody may be prepared
via 20 immortalization of human B lymphocytes producing an antibody directed
against a target  



antigen (such B lymphocytes may be recovered from an individual or may have
been  immunized in vitro). See, e.g., Cole et al., Monoclonal Antibodies and
Cancer Therapy, Alan  R. Liss, p. 77 (1985); Boerner et al., 1. Immunol.,,
147 (1):86-95 (1991); and US Pat No.  5,750,373. Antibody producing cells
can also be obtained from the peripheral blood or, 25 preferably the spleen
or lymph nodes, of humans or other suitable animals that have been
immunized with the antigen of interest. Any other suitable host cell can
also be used for  



expressing heterologous or endogenous nucleic and encoding an antibody,
specified fragment  or variant thereof, of the present invention. The fused
cells (hybridomas) or recombinant cells  can be isolated using selective
culture conditions or other suitable known methods, and cloned WO
2006/125202 17 PCTIUS2006/019627  by limiting dilution or cell sorting, or
other known methods. Cells which produce antibodies  with the desired
specificity can be selected by a suitable assay (e.g., ELISA). 



In one approach, a hybridoma is produced by fusing a suitable immortal cell
line (e.g., a  myeloma cell line such as, but not limited to, Sp2/0,
Sp2/0-AG14, NSO, NS 1, NS2, AE-1, L.5,  5 >243, P3X63Ag8.653, Sp2 SA3, Sp2
MAI, Sp2 SS1, Sp2 SA5, U937, MLA 144, ACT IV,. MOLT4, DA-1, JURKAT, WEHI,
K-562, COS, RAJI, NIH 3T3, HL-60, MLA 144,  NAMAIWA, NEURO 2A, or the like,
or heteromylomas, fusion'products thereof, or any cell or  fusion cell
derived therefrom, or any other suitable cell line as known in the art. See,
e.g.,  



www.atcc.org, www.lifetech.com., and the like, with antibody producing
cells, such as, but not 10 limited to, isolated or cloned spleen, peripheral
blood, lymph, tonsil, or other immune or B cell  containing cells, or any
other cells expressing heavy or light chain constant or variable or
framework or CDR sequences, either as endogenous or heterologous nucleic
acid, as  recombinant or endogenous, viral, bacterial, algal, prokaryotic,
amphibian, insect, reptilian,  fish, mammalian, rodent, equine, ovine, goat,
sheep, primate, eukaryotic, genomic DNA, 



15 cDNA, rDNA, mitochondrial DNA or RNA, chloroplast DNA or RNA, hnRNA,
mRNA,  tRNA, single, double or triple stranded, hybridized, and the like or
any combination thereof.  See, e.g., Ausubel, supra, and Colligan,
Immunology, supra, chapter 2, entirely incorporated  herein by reference.
Human antibodies that bind to human MCP-1 and that comprise a defined heavy
or light chain  20 variable region can be prepared using suitable methods,
such as phage display (Katsube, Y., et  



at., Int JMol. Med, 1(5):863-868 (1998)). Other suitable methods of
producing or isolating  antibodies of the requisite specificity can be used,
including, but not limited to, methods that  select recombinant antibody
from a peptide or protein library (e.g., but not limited to, a
bacteriophage, ribosome, oligonucleotide, RNA, cDNA, or the like, display
library; e.g., as 25 available from Cambridge antibody Technologies,
Cambridgeshire, UK; MorphoSys,  Martinsreid/Planegg, DE; Biovation,
Aberdeen, Scotland, UK; Biolnvent, Lund, Sweden; Dyax  



Corp., Enzon, Affymax/Biosite; Xoma, Berkeley, CA; Ixsys. See, e.g., EP
368,684,  PCT/GB91/01134; PCT/GB92/01755; PCT/GB92/002240; PCT/GB92/00883;
PCT/GB93/00605; US 08/350260(5/12/94); PCT/GB94/01422; PCT/GB94/02662; WO
2006/125202 18 PCT/17S20061019627  PCT/GB97/01835; (CAT/MRC); W090/14443;
W090/14424; W090/14430;  PCT/US94/1234; W092/18619; W096/07754; (Scripps);
W096/13583, W097/08320  



(MorphoSys); W095/16027 (Biolnvent); W088/06630; W090/3809 (Dyax); US
4,704,692  (Enzon); PCT/US91/02989 (Affymax); W089/06283; EP 371 998; EP 550
400; (Xoma); EP 5 229 046; PCT/US91/07149 (Ixsys); or stochastically
generated peptides or proteins - US  5723323, 5763192, 5814476, 5817483,
5824514, 5976862, WO 86/05803, EP 590 689 (Ixsys,  now Applied Molecular
Evolution (AME), each entirely incorporated herein by reference) or  that
rely upon immunization of transgenic animals (e.g., SCID mice, Nguyen et
al., Microbiol.  



Immunol. 41:901-907 (1997); Sandhu et al., Crit. Rev. Biotechnol. 16:95-118
(1996); Eren et  10 al., Immunol. 93:154-161 (1998), each entirely
incorporated by reference. Specific Embodiment Applicants exemplified a
method of selecting and making human antibodies with the desired  affinity,
specifity and bioactivity towards human MCP-1 starting from a phage display
human  Fab library. In summary, from all 10 pannings 17856 clones were
screened leading to 1104 



15 primary hits and finally 26 unique Fabs. In order to provide a unique
ligand which exemplified an antigen retaining ability to bind to  naturally
occurring MCP-1 receptors, human MCP-1 and its analogs or "muteins" were
chemically synthesized and modified for specific uses in selection,
affinity, and biological  assays. Human MCP-1 Ee41, and human MCP-1 Tyr43
were used in the initial solid phase 20 panning as well as other aspects of
antibody selection and affintity maturation assays and  



described herein as were the biotinylated versions of MCP-1 mutein: Ile41,
Lys(Biotin- PEG4)69) and (Ile41, Lys(Biotin-PEG4)15 (SEQ ID NO: 1). Because
none of the 26 unique Fabs had an affinity measured as KD < 0.5 nM or the
desired  ICso values in specified bio-assays, maturation was essential.
Candidates for the affinity 25 maturation were selected as Fabs and the
respective IgGs were analyzed in parallel to the  maturation process.
Selection criteria were 1) the activity in whole cell receptor binding
assay,  



2) the activity in calcium mobilization assay, 3) the affinity to human
MCP-1, 4) the specificity  to human MCP-1, and 5) the affinity to cyno MCP-1
and the binding to native MCP-1. WO 2006/125202 19 PCT/US2006/019627
Biacore affinity measurements in the Fab capture mode with MCP- 1 in
solution worked well  for ranking of the maturation candidates and the
affinities were in the range of 49 to 406 nM.  The best parental Fab showed
an affinity of 50 nM, indicating that the affinity had to be  



optimized at least 100 fold to reach the affinity success criterion. In
addition the binding to 5 cynomolgus monkey and native human MCP-1 could be
detected in the Fab capture mode,  which was an additional pre-requisite for
maturation. The affinities to cynomolgus monkey  MCP-1 were in the same
range as for the human MCP-1. Due to potential modifications, as  for
example glycosylation, it had to be shown that the antibodies did not only
recognize the  synthetic or recombinant MCP-1 but also the native MCP-1
which was endogenously 



10 expressed and purified from human PANG-1 cell supernatant. Specificity to
MCP-I was measured in the antibody capture mode in Biacore, adding 100 nM
of each chemokine and detecting the binding signal. Most of the candidate
Fabs for maturation  were specific, while a couple showed some
cross-reactivity to homologue chemokines. A very important feature of the
Fab was the neutralizing activity and several different  15 assays were set
up to analyze this activity. 1211 MCP-1 THP-1 cell binding assay was the
most  



sensitive assay, which was especially important after the optimization. The
parental Fabs  showed IC50 values from 10 - 650 nM. Beside the radio ligand
binding assay other secondary  bioassays were planned to prove the
neutralizing activity at different levels of the downstream  signaling
pathway of MCP-1. 20 Attraction of monocytes is one of the major functions
of MCP-1 but most probably  due to missing activity, co-purified factors or
endotoxin the parental Fabs did not work in the  



chemotaxis assay and therefore it was agreed to test the respective IgGI
only, instead of  trying to get the Fabs working in this assay. Another
downstream signaling event is the  calcium release into the cytoplasm.
Indeed all Fabs, that showed neutralizing activity in the 25 radio ligand
binding assay, inhibited the MCP-1 induced calcium mobilization in THP-1
cells  with an a IC50 range from 0.1 to 3 M. It had to be shown that the
biological activity of the  parental Fabs was completely retained after
conversion into the IgG format. As expected all  



respective IgG showed activity in the radio ligand binding assay, the
calcium mobilization WO 2006/125202 20 PCT/US2006/019627  assay and even the
chemotaxis assay, finally proving that all IgGs retained the activities seen
in the Fab format and even inhibited MCP-1 induced chemotaxis. For affinity
maturation, seven different Fabs with KD in the range of 10 - 400 nM and
IC50 values in the range of 10 - 650 nM in the radio ligand binding assay
were selected 



5 according to their characteristics. Subsequently they were grouped into 3
groups for the  library cloning and the subsequent selection. L-CDR3 and
H-CDR2 optimization were  performed in parallel. High quality libraries were
generated. Solution panning was used for  the selection process and the
stringency of selection was increased by reduction of antigen,  off-rate
selection and very long washing steps. For the following screening process a
BioVeris 10 screening was used allowing high throughput ranking of the
optimized binders. The screening  



worked very efficiently for identification of improved binders. In addition
Fabs optimized in  L-CDR3 and H-CDR2 could be identified, making
cross-cloning possible for MOR03471 and  MOR03548 derivatives. Especially
the cross-cloning of MOR03471 derivatives was very  successful leading up to
a further 100 fold improved affinity compared to the two optimized 15
starting Fabs. Of the 17 optimized Fabs, 16 were selected for detailed
characterization and  finally the 4 binders, that met all success criteria,
derived from parental MOR03471, two  



were optimized in L-CDR3 only and two came from cross-cloning. The affinity
matured  candidate analyses and sequences are detailed in Examples 3 and 4,
Tables 4 - 6, and SEQ 1D  Nos: 2-28. 20 After maturation, the affinity of
the optimized binders could not be analyzed in Biacore  mainly as the
detection limits were reached. At MorphoSys a very sensitive KD
determination  method was used, being solution equilibrium titration (SET)
combined with BioVeris  



technology. Monovalent dissociation constants could be calculated by means
of appropriate  fit models for Fab and IgG. In addition to affinity
measurement, this method was used for 25 cross-reactivity studies. The
affinities of the final candidates were in the range of 10 to 320  pM to
human and cynomolgus MCP-1 measured in BioVeris and confirmed by KinexA at
Centocor. Specificity testing using BioVeris showed no cross-reactivity to
human MCP-2 for  all tested 16 Fabs and IgGs. Several Fab and IgG showed
also no significant cross-reactivity  



to human Eotaxin. According to the success criteria, the specificity
criterion was fixed as no 30 binding to 100 nM homologue human MCP-2, 3, 4
and 100 nM human Eotaxin 1, 2 and 3 in WO 2006/125202 21 PCT/US2006/019627
Biacore antibody capture mode. In Biacore Fab capture mode all selected Fabs
showed  different extent of cross-reactivity with MCP-2 and Eotaxin. The
putative slightly increased  instability of Fabs compared to IgGs and the
general unspecific binding capacity of  



chemokines might have contributed to unspecific binding. Several of the
selected IgG showed 5 no significant binding signal to the homologue
chemokines and met the specificity success  criteria in Biadore IgG capture
mode. In solution equilibrium titration experiments using  BioVeris even
several Fabs showed no cross-reactivity. To analyze if the Fab binding
activity  to MCP-2 detected in Biacore translates into neutralizing
activity, radio ligand whole cell  binding assays were developed at
Centocor. Fabs tested in this assay showed no significant 



10 inhibition of 1251 labeled MCP-2 binding to CCR2 receptor on Thp-1 cells
(IC50 > 2 M).  Due to the low amount of ing/ml MCP-1 needed, the radio
ligand binding assay was  the most sensitive assay in this project with an
assay IC50 limit of about 100 pM for Fab and  even 20 pM for IgG. Beside
affinity, the activity in this assay was used for ranking and  selection of
optimized binders for detailed characterization. The overall improvement in
15 activity during optimization was up to a factor of 1000x and finally one
MOR03471 derived  



Fab, MOR03878, showed the highest affinity at 110 pM. All tested IgG
retained the activity  in the radio ligand binding assay. IC50 values of the
4 final IgG candidates MOR03781,  MOR03790, MOR03850 and MOR03878 were in
the range of 20 - 50 pM, being even  slightly better compared to the
respective activity of the Fabs. One reason for the improved 20 activity is
that bivalent IgG neutralize two MCP-1 per molecule (factor 2x). The IgGs
came  from a pure up-scaled production and therefore another reason might
have been the purity,  



stability or activity of the antibodies. As secondary bio-assay a FACS based
assay, measuring  the inhibition of MCP-1 induced CCR2 receptor
internalization, was successfully developed.  Finally the assay even allowed
IC50 determination and ranking. The final 4 candidate Fabs, 25 MOR03790,
MOR03850, MOR03781 and MOR03878 showed IC50 values in the range of 3  to5nM.
Native MCP-1 was needed to confirm the activities of the MCP-1 antibodies
isolated against  



the synthetic or the recombinant MCP-1. Native MCP-1 was purified from PANC1
supernatant and used for the induction of calcium release. Optimized Fabs
showed inhibition 30 of native MCP-l induced calcium mobilization with
higher activity compared to the reference WO 20061125202 22
PCT/US20061019627  antibody C775. All MOR03548 derived pre-selected Fabs
completely inhibited binding of  C775 to MCP1 in a competition ELISA. All
MOR03471 derived pre-selected Fabs showed  



partial (-60%) competition in ELISA, indicating that the epitopes are at
least overlapping.Finally the four antibodies MOR.03781, MOR03790, MOR03850
and 5 MOR03878 fulfilled all success criteria including specificity
criterion and the neutralization of  native MCP-1. Other suitable methods of
producing antibodies Other methods for producing the antibodies of the
invention that are capable of producing a  



repertoire of human antibodies, as known in the art and/or as described
herein. Such 10 techniques, include, but are not limited to, ribosome
display (Hanes et al., Proc. Natl. Acad.  Sci. USA, 94:4937-4942 (May 1997);
Hanes et al., Proc. Natl. Acad. Sci. USA, 95:14130- 14135 (Nov. 1998));
single cell antibody producing technologies (e.g., selected lymphocyte
antibody method ("SLAM") (US pat. No. 5,627,052, Wen et al., J. Immunol.
17:887-892  (1987); Babcock et al., Proc. Natl. Acad. Sci. USA 93:7843-7848
(1996)); gel microdroplet 



15 and flow cytometry (Powell et al., Biotechnol. 8:333-337 (1990); One Cell
Systems,  Cambridge, MA; Gray et al., J. Imm. Meth. 182:155-163 (1995);
Kenny et al., Bio/Technol.  13:787-790 (1995)); B-cell selection
(Steenbakkers et al., Molec. Biol. Reports 19:125-134  (1994); Jonak et al.,
Progress Biotech, Vol. 5, In Vitro Immunization in Hybridoma Technology,
Borrebaeck, ed., Elsevier Science Publishers B.V., Amsterdam, Netherlands
20 (1988)). 



Methods for engineering or humanizing non-human or human antibodies can also
be used and  are well known in the art. Generally, a humanized or engineered
antibody has one or more  amino acid residues from a source which is
non-human, e.g., but not limited to, mouse, rat,  rabbit, non-human primate
or other mammal. These human amino acid residues are often 25 referred to as
"import" residues, which are typically taken from an "import" variable,
constant  or other domain of a known human sequence. Known human Ig
sequences are well known in  



the art and can any known sequence. Various strategies for optimizing the
binding,  conformation, and reduced immunogenicity of engineered humanized
antibodies have been WO 2006/125202 23 PCT/US2006/019627  described in see
e.g. Presta et al. J Immunol. 151:2623-2632, 1993; W0200302019, and
W02005080432. Such imported sequences can be used to reduce immunogenicity
or reduce, enhance or modify  



binding, affinity, on-rate, off-rate, avidity, specificity, half-life, or
any other suitable 5 characteristic, as known in the art. Generally part or
all of the non-human or human CDR  sequencees are maintained while the
non-human sequences of the variable and constant regions  are replaced with
human or other amino acids. Antibodies can also optionally be humanized
with retention of high affinity for the antigen and other favorable
biological properties. To  achieve this goal, humanized antibodies can be
optionally prepared by a process of analysis of 



10 the parental sequences and various conceptual humanized products using
three-dimensional  models of the parental and humanized sequences.
Three-dimensional immunoglobulin models  are commonly available and are
familiar to those skilled in the art. Computer programs are  available which
illustrate and display probable three-dimensional conformational structures
of  selected candidate immunoglobulin sequences. Inspection of these
displays permits analysis of 15 the likely role of the residues in the
functioning of the candidate immunoglobulin sequence,  



i.e., the analysis of residues that influence the ability of the candidate
immunoglobulin to bind  its antigen. In this way, FR residues can be
selected and combined from the consensus and  import sequences so that the
desired antibody characteristic, such as increased affinity for the  target
antigen(s), is achieved. In general, the CDR residues are directly and most
substantially 20 involved in influencing antigen binding. Humanization or
engineering of antibodies of the  present invention can be performed using
any known method, such as but not limited to those  



described in, Winter (Jones et al., Nature 321:522 (1986); Riechmann et al.,
Nature 332:323  (1988); Verhoeyen et al., Science 239:1534 (1988)), Sims et
al., J. Immunol. 151: 2296 (1993);  Chothia and Lesk, J. Mol. Biol. 196:901
(1987), Carter et al., Proc. Natl. Acad. Sci. U.S.A. 25 89:4285 (1992);
Presta et al., J. Immunol. 151:2623 (1993), US patent Nos: 5723323, 5976862,
5824514, 5817483, 5814476, 5763192, 5723323, 5,766886, 5714352, 6204023,
6180370,  5693762, 5530101, 5585089, 5225539; 4816567, PCT/: US98/16280,
US96/18978,  



US91/09630, US91105939, US94/01234, GB89/01334, 0B91101134, 01392101755;
W090/14443, W090/14424, W090/14430, EP 229246, each entirely incorporated
herein by  30 reference, included references cited therein. WO 2006/125202
24 PCT/US2006/019627  Transgenic mice that can produce a repertoire of human
antibodies that bind to human antigens  can be produced by known methods
(e.g., but not limited to, U.S. Pat. Nos: 5,770,428, 



5,569,825, 5,545,806, 5,625,126, 5,625,825, 5,633,425, 5,661,016 and
5,789,650 issued to  Lonberg et al.; Jakobovits et at WO 98/50433,
Jakobovits et at WO 98/24893, Lonberg et al.  5 WO 98/24884, Lonberg et at
WO 97/13852, Lonberg et al. WO 94/25585, Kucherlapate et at WO 96/34096,
Kucherlapate et at EP 0463 151 B 1, Kucherlapate et at EP 0710 719 Al,
Surani et at. US. Pat. No. 5,545,807, Bruggemann et al. WO 90/04036,
Bruggemann et at EP  0438 474 B 1, Lonberg et at EP 0814 259 A2, Lonberg et
at GB 2 272 440 A, Lonberg et at  



Nature 368:856-859 (1994), Taylor et at, Int. Iminunol. 6(4)579-591 (1994),
Green et al, 10 Nature Genetics 7:13-21 (1994), Mendez et at, Nature
Genetics 15:146-156 (1997), Taylor et  al., Nucleic Acids Research
20(23):6287-6295 (1992), Tuaillon et at, Proc Nat] Acad Sci USA
90(8)3720-3724 (1993), Lonberg et at, Int Rev Immunol 13(1):65-93 (1995) and
Fishwald et  al., Nat Biotechnol 14(7):845-851 (1996), which are each
entirely incorporated herein by  reference). Generally, these mice comprise
at least one transgene comprising DNA from at 



15 least one human immunoglobulin locus that is functionally rearranged, or
which can undergo  functional rearrangement. The endogenous immunoglobulin
loci in such mice can be disrupted  or deleted to eliminate the capacity of
the animal to produce antibodies encoded by endogenous  genes. Screening
antibodies for specific binding to similar proteins or fragments can be
conveniently  20 achieved using peptide display libraries. This method
involves the screening of large collections  



of peptides for individual members having the desired function or structure.
antibody screening  of peptide display libraries is well known in the art.
The displayed peptide sequences can be from  3 to 5000 or more amino acids
in length, frequently from 5-100 amino acids long, and often from  about 8
to 25 amino acids long. In addition to direct chemical synthetic methods for
generating 25 peptide libraries, several recombinant DNA methods have been
described. One type involves the  display of a peptide sequence on the
surface of a bacteriophage or cell. Each bacteriophage or  



cell contains the nucleotide sequence encoding the particular displayed
peptide sequence. Such  methods are described in PCT Patent Publication Nos.
91/17271, 91/18980, 91/19818, and  93/08278. Other systems for generating
libraries of peptides have aspects of both in vitro 30 chemical synthesis
and recombinant methods. See, PCT Patent Publication Nos. 92105258, WO
2006/125202 25 PCT/US2006/019627  92/14843, and 96/19256. See also, U.S.
Patent Nos. 5,658,754; and 5,643,768. Peptide display  



libraries, vector, and screening kits are commercially available from such
suppliers as Invitrogen  (Carlsbad, CA), and Cambridge antibody Technologies
(Cambridgeshire, UK). See, e.g., U.S.  Pat. Nos. 4704692, 4939666, 4946778,
5260203, 5455030, 5518889, 5534621, 5656730, 5 5763733, 5767260, 5856456,
assigned to Enzon; 5223409, 5403484, 5571698, 5837500,  assigned to Dyax,
5427908, 5580717, assigned to Affymax; 5885793, assigned to Cambridge
antibody Technologies; 5750373, assigned to Genentech, 5618920, 5595898,
5576195, 5698435,  



5693493, 5698417, assigned to Xoma, Colligan, supra; Ausubel, supra; or
Sambrook, supra,  each of the above patents and publications entirely
incorporated herein by reference. 10 2. Nucleic Acids of the Invention.
Using the information provided herein, such as the nucleotide sequences
encoding at least 70- 100% of the contiguous amino acids of at least one of
SEQ ID NOS: 2-5 and 27-28, specified  fragments, variants or consensus
sequences thereof, a nucleic acid molecule of the present  



invention encoding at least one anti-MCP-1 antibody can be obtained using
methods described 15 herein or as known in the art. Isolated nucleic acid
molecules of the present invention can  include nucleic acid molecules
comprising an open reading frame (ORF), optionally with one  or more
introns, e.g., but not limited to, at least one specified portion of at
least one CDR, as  CDR1, CDR2 and/or CDR3 of at least one heavy chain (e.g.,
SEQ ID NOS: 6-12, 22 and 23) or  light chain (e.g., SEQ ID NOS: 13-21 and
24-26); nucleic acid molecules comprising the 



20 coding sequence for an anti-MCP-1 antibody or variable region (e.g., SEQ
ID NOS:2-5, 27 and  28); and nucleic acid molecules which comprise a
nucleotide sequence substantially different  from those described above but
which, due to the degeneracy of the genetic code, still encode  at least one
anti-MCP-1 antibody as described herein and/or as known in the art. Of
course, the  genetic code is well known in the art. Thus, it would be
routine for one skilled in the art to 25 generate such degenerate nucleic
acid variants that code for specific anti-MCP- I antibodies of  



the present invention. See, e.g., Ausubel, et al., supra, and such nucleic
acid variants are  included in the present invention. As indicated herein,
nucleic acid molecules of the present invention which comprise a nucleic
acid encoding an anti-MCP-1 antibody can include, but are not limited to,
those encoding the WO 20061125202 26 PCT/US20061019627  amino acid sequence
of an antibody fragment, by itself; the coding sequence for the entire  



antibody or a portion thereof; the coding sequence for an antibody, fragment
or portion, as well  as additional sequences, such as the coding sequence of
at least one signal leader or fusion  peptide, with or without the
aforementioned additional coding sequences, such as at least one 5 intron,
together with additional, non-coding sequences, including but not limited
to, non- coding 5' and 3' sequences, such as the transcribed, non-translated
sequences that play a role in  transcription, mRNA processing, including
splicing and polyadenylation signals (for example - 



ribosome binding and stability of mRNA); an additional coding sequence that
codes for additional amino acids, such as those that provide additional
functionalities. Thus, the  10 sequence encoding an antibody can be fused to
a marker sequence, such as a sequence  encoding a peptide that facilitates
purification of the fused antibody comprising an antibody  fragment or
portion. Polynucleotides Which Selectively Hybridize to a Polvnucleotide as
Described Herein: The  



present invention provides isolated nucleic acids that hybridize under
selective hybridization  15 conditions to a polynucleotide disclosed herein.
Thus,, the polynucleotides of this embodiment can be used for isolating,
detecting, and/or quantifying nucleic acids comprising such
polynucleotides. For example, polynucleotides of the present invention can
be used to identify,  isolate, or amplify partial or full-length clones in a
deposited library. In some embodiments, the  polynucleotides are genomic or
cDNA sequences isolated, or otherwise complementary to, a 



20 cDNA from a human or mammalian nucleic acid library. Preferably, the cDNA
library comprises at least 80% full-length sequences, preferably at least
85% or 90% full-length sequences, and more preferably at least 95%
full-length sequences. The  cDNA libraries can be normalized to increase the
representation of rare sequences. Low or  moderate stringency hybridization
conditions are typically, but not exclusively, employed with 25 sequences
having a reduced sequence identity relative to complementary sequences.
Moderate  



and high stringency conditions can optionally be employed for sequences of
greater identity. Low  stringency conditions allow selective hybridization
of sequences having about 70% sequence  identity and can be employed to
identify orthologous or paralogous sequences. 


















