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ANTIBODIES TO IL-6 AND USE THEREOF

. This application claims priority to U.S. provisional pa‘tcnt-application no. 60/924,550, filed

May 21, 2007, the disclosure of which is herein incorporated by reference in its e_ntirety{

BACKGROUND OF THE INVENTION

Field of the Invention

‘ [0001] This invention pertains to antibodies and fragments thereof having binding
specificity to IL-6. The invcnt_ion' also pertains to methods of screening for diseases and
disorders associated with IL-6, and methods of preventing or treating diseases or disorders

 associated with IL-6 by administering said antibodies or-fragments thereof. .

Description of Related Art

- [6002] Interleukin-6 (hereinafter “IL-6") (él_so known as ‘interferon-f; B-cell
differentiation factor; B-cell stifnulato_ry factor-2; Hepatocytc stimuiatory factor; hybridoma
growth factor; and plasmacytoma growth factor) is a muitifunctional cytokine involved in
numerous biological processes such as the regulation of the acute inflammatory response,
the modulation of specific immune responses -including B- and T-cell differentiation, bone
. metabolism, thrombopoiesis, epidermal proliferation, menses, neuronal cell differentiation,
neuroprotection, 'aging, cancer, and the inflammatory reaction occurring in Alzheimer’s
disease. See A. Papassotiropoulos, et al, Neurobiology of Aging, 22:863-871 (2001).
[0003] IL-6 is a member of a family of cytokines that promote cellular responses
through a receptor complex .consisting of at least one subunit of the signal-transducing
glycoprotéin gp130 and the IL-6 .receptor (“IL-6R™)(also known as gp80). The IL-6R méy
also be present in a soluble form (“sIL-6R™). IL-6 binds to IL-6R, which then dimerizes
the signa]-transduciﬁg receptor gpl30. See Jones, SA, J. Immunology, 175:3463-3468
(2005). - - | |
[0004] -In humans, the gene encoding for IL-6 is organizcd in five exons and four

introns, and maps to the short arm of chromosome 7 at 7p21. Translation of IL-6 RNA and
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post-translational processing result in the formation of a 21 to 28 kDa protein with- 184
- amino acids in its mature form. See A. Papassotlr0poulos, et al, Neurobiology of Aging,
22:863-871 (2001). o

[0005]  As set forth in greater detail below, IL-6 is believed t’plplay a role in the
development of a multitude of diseases and disorders, including but not limited to fatigue,
cachexia, autoimmune diseases, diseases of the skeletal system, cancer, heart disease,
~ obesity, diabetes, asthma, alzheimer’s disease and multiple sclerosis. Due to. the perceived
involvement of IL-6 in a wide range of diseaseé and disorders, th:erc Temains a need in the
art for compositions and methods useful for prevcnfing or treating diseases associated with
IL-6, as well as methods of screening to identify patierits having discascs or disorders'
,associatéd with IL-6. Particularly préferred anti-IL-6 compositions are those having
minimal or minimizing adverse reactions when administered to thc patient. Corripositions
or methods that reduce or inhibit diseases or disorders associated with IL-6 are beneficial to '

the patient in need thereof.

BRIEF SUMMARY OF THE INVENTION

[0006] The present invention is directed to specific ant_ibodies‘ and fragments thereof
having binding speciﬁcity for IL-6, in particular antibodies having specific epitopic
specificity andf/or functional properties. One embodiment of the invention encompasses
-specific humanized anﬁbodies and fragments thereof capable of binding to IL-6 and/or the
| IL-6/IL-6R complex. These antibodies may bind soluble IL-6 or cell surface expressed IL-
6. "Also, these antibodies may inhibit the formation or the biological effects of of one or
more of IL-6, IL-6/IL-6R complexes, IL-6/1L-6R/gp130 complexes and/or multimers of IL-
6IIL-6RJgp130 . '

[0007]  Another embodiment of this invention relates to the antlbodles described herein,
comprising the sequences of the VH, Vy, and CDR polypeptides descrlbed herein, andrthc
polynucleotides encoding them. In more specific embddiments of the invention these
antibodies will block gp130 activation andfor possess binding affinities (de) less than 50

picomolar and/or K values less than or equal to 10 8™,
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[0008] . In another embodiment of the invention these antibodies and humanized vcréions

will be derived from rabbit immune ceils (B Iymphocyfes) and may be selected based on

their homology (sequence identity) to human gérm line sequences. These antibodies may

| require minimal or no sequence modifications, thereby facilitating retention of functional

properties after humanization. | . |

[0009] In another embodimeﬁt of the invention the subject antibodies may be selected

based on their activity in functional assays such as IL-6 driven T1165 proliferation assays, .
IL-6 simulated HepG2 haptoglobin production assays, and the like.'A further embodimcﬁt

of the invention is directed to fragments ffom anti-IL-6 antibodies encompassing Vg, Vi

and CDR polypeptides, e.g., derived from rabbit immune cells and the pol_ynuc_leotides

- .- encoding the same, as well as the use of these antibody fragments and the polynucleotides -

encoding them in the creation of novel antibodies and polypeptide compositions capable of A‘ '
recognizing IL-6 and/or IL-6/IL-6R complexes or IL-6/IL-6R/gp130 complexes and/br
multinmers thereof. _ ‘ |
[0010] The invention also contemplates conjugates of anti-IL-6 antibodies and binding
fragments thereof conjugated to one or more functional or detectable moieties. The
invention also contemplates methods of making said humanized anti-IL-6 or anti-IL-6/IL-
6R complex antibodies and binding fragments thereof. In one embodiment, binding
fragments include, but ére not limited to, Fab, Fab’, F(ab"),, Fv and scFv fragments.

[0011] Embodiments of the invention pertain to the _usé of anti'—H,—S antibodies for the
diagnosis, assessment and treatment of diseases and disorders associated with IL-6 of
aberrant expression thereof. The invention also contemplates the use of fragments of anti-
IL-6 antibodies for the diagnosis, assessment and treatment of diseases and disorders
associated with IL-6 or aberrant expression thereof. Preferred usages of the subject
antibodies are the treatment and prevention of cancer associated fatigue, and/or cachcxiﬁ
and rheurnatoid arthritis. ‘ | |

[0012] Other emBodiments of the invention relate to the production of anti-IL-6
antibodies in recombinant host cells, preferably diploid yeast such as diploid Pichia and

other yeast strains.
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* BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

- [0013] Fig. 1 shows that a variety of unique epitopes were recogn'.ized.by the collectibn
.'of anti-IL-6 antibodies prepare& by the antibody selection protocol. Eﬁitope variability was
confirmed by antibody-IL-6 binding competition studies (ForteBio Octet). .

[0014] Fig. 2 shows alignments of variable light and variable heavy sei;ll_lencé's between
a' rabbit antibody variable light and variable heavy sequences:and'homologous human
sequences and the final humanized sequences. Fraﬁ;ework regions are iden_tiﬁed FRI—FR4.
Complementarity determining 'regidns'ar_e' identified as CDRI-CDRB. Amino acid residues
are numbered as shown. The initial rabbit sequ-ence;s are called RtiL and RbtVH for the
variable light and variable heavy sequences respectively. Three 6f the most similar human
gefnﬂinev antibody sequences; spahning from Framework 1 through to the end of 7
Framework 3, are aligned below the rabbit sequences. The human sequence that is
considered the most si-_n-lilar to the rabbit_#equen‘ce is shown first. ' In this example those
- - most similar séQueﬁces are L12A for thelli'ght chain and 3-64—04 for the heavy chain.
Human CDR3 sequences are not shown. The 'élosest human Framewdrk 4 sequence is
~aligned below the rabbit Framework 4 sequence. The vertical dashes indicate a residue
where the rabbit residﬁe is identical with one or more of the human residues at the same
position. The bold residues indicate that the human residue at that posiﬁon is identical to
 the rabbit residue at the same position. The final humani'zed sequences are called VLh and
VHh for the variable light and variaBle heavy sequences respectively. The underlined
residues indicate that the rési_due is the safne_ as the rabbit residue at that position but '
- .different than the human residues at that position in the three aligned human sequences. '
[0015] Fig. 3 demonstrates the high correlation between the IgG produced and antigen
specificity for an exelﬁplary IL-6 protocol.. 9 of 11 wells showed specific IgG correlation
with antigen recognition. | _ : o |

[0016])  Fig. 4 provides the a-2-macroglobulin (AZM) dose response curve for antibody
Abl administéred intravenously at different doses one hour after a 100pg/kg s.c. dose of
human JL-6. : |
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f0017] . Fig. 5 provides survival data for the antibody Abl progression groups versus
control groups. - | o ' ‘
[0018] Fig. 6 provides additional survival data for‘the_ antibody Ab1 regression groups
| versus control groups. A | ‘ _
[0019] Fig. 7 provides survival daté for polyclonal human IgG at IOmg/kg i.v. every
three days'(270-320mg tumor size) versus aﬁtiﬁo-dy Abl at 10mg/kg i.v. every three days
(270-320mg tumor size). ' _
[0020] Fig. 8 provides survival data for polyclonal human IgG at 10mg/kg i.v. e'.fer.y |
- three days (400-527mg tumor size) versus 'an'tibody Abl at 10mg/kg i.v. every three days
(400-527mg tumor size). -
. [0021] Fig. 9 provides a pharamcokinetic profile of antibody Abl. Plasma levels of
antibody Abl were quantitated through antigen captufe ELISA. This protein displays a .
half life of between 12 and 17 days consistent with other full length humanized antibodies.
[0022] Figs. 10 A-D provide binding data for antibodies Ab4, Ab3, Ab8 and Ab2,
- respectively. Fig. 10 E providés binding data for antibodies Abl, Ab6 and Ab7.
[0023] ' Fig. 11 summarizes the binding data of Figures 10 A-E in tabular form.
[0024] Fig. 12 presents the scqucncé; of the 15 amino acid peptides used in the peptide
mapping experiment of Example 14.
[ﬂ025] Fig. 13 presehts the results of the blots prepared in Example 14,
- [0026] Fig. 14 presents the results of the blots prepared in Example 14.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Deﬁnitions

[0027] It is to be understood that this invention is not limited to the paﬁicular
methodology, protocols, cell lines, animal species or genera, and reagents described, as
such may vary. It is also to be understood that the terminology used herein is for the
purpose of describing particular embodiments only, and is not intended to limit the scope

of the present invention which will be limited only by the appended claims.
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- [0028] As used herem the smgular forms "a", "and", and "the" include plural referents

~ " unless the- context clearly dictates otherwise. Thus, for ejtémple, reference to "a cell”

includes a plurality of such cells and reference to "the protein” includes reference to one or
- more proteins and equlvalents thereof known to those skilled in the art, and so forth. All
technical and scientific terms used herein have the same ‘meaning as commonly understood

to one of ordinary skill in the art to which this invention belongs unless cleatly indicated

~ otherwise.

[0029] Interleukin-6 (IL-6): As ursed herein, interleukin-6 (IL-6) ehcompasses not only
- the following 212 énﬁnd acid seqﬁeﬁce availablé as GenBank Protein Accession- No.
NP_000591: | o o
MNSFSTSAFGPVAFSLGLLLVLPAAFPAPVPPGEDSKDVAAPHRQPLTSSERIDKQI
RYILDGISALRKETCNKSNMCESSKEALAENNLNLPKMAEKDGCFQSGFNEETCLV
KITGLLEFEVYLEYLQNRFESSEEQARAVQMSTKVLIQFLQKKAKNLDAITTPDPT -
TNASLLTKLQAQNQWLQDMT’I‘HLII_.R_SFKEFLQSS_LRALRQM (SEQ ID NO: 1), but
also any pre-pro, pro-_énd mature forms. of this [L-6 amino acidr sequence, as well as
- mutants and variants including allelic variants of this sequence. |
[0030] Mating Eompetent yeast species: In the present invention this is intended to
| broadly encompass any diploid or _tetrap]did yeast which can be grown in culture. ,_Suéh
species of yeast may exist: m a haploid, diploid, or tetraploid form. The bclls of a given
ploidy may, under appropriate conditions, proliferate for indefinite number of generations
. in that form. Diploid cells can also sporulate to form haploid cells. Sequential mating can
result in tetraploid strains through furﬂler mating or fuéion of diploid strains. In the present
' invention the diploid or polyploidal yeast cells are preferably produced by mating or
“spheroplast fusion. - ' N B
[0031] In one embodiment of the in’venﬁon the mating compéteht yeast is a member of
the Saccharomycetaceae famlly, WhICh mcludes the genera Amwzyma Ascobotryozyma,
Citeromyces; Debaryomyces, Dekkera,_ Eremothecium; Issatchenkza Kazachstania;
- Kiuyveromyces, Kodamaea;, Lodderomyces, Pachysolen, Pichia, _Sac_charamyces;
Satumispora;-i Tetrapisispora; Torulaspora;, Williopsis, and Zygo.fdccharomyces. Other

types of yeést potentially useful in the invention include Yarrowia, Rhodosporidium,
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Candida, Hansenula, Filobasium, Filobasidellla, Sporia:liobolus, Bullera, Leucospoﬁdium
and Filobasidella. | .
_ [0032] In a preferred embodiment of the iﬁveﬁtidn the mating competent yeast is a
| member of the genus Pichia. In a further preferred embodiment of the mventlon the
mating competent yeast of the genus P:chza is one of the following species: Pichia
pastoris, Pichia methanolica, and Hansenula polymorpha (Pichia .angusta). In a
particularly prefefred embodiment of the invention, the mating competent yeast of the
- genus Pichia is the species Pichia pastoris. o
[0033] Haploid Yeast Cell: A cell having a smgle copy of each gene of its normal
genomic (chromosomal) complement. ‘
.- [0034]  Polyploid Yeast Cell: A cell ha.viﬂg more than one copy of its normal genomic
(chromosomal) complement. o ' .
[0035]  Diploid Yeast Cell: A cell having two copies (alleles) of essentially every gene
of its normal genomic cbmplement, typically formed by the process of fusion (mating) of
- two haploid cells. - | o
[0036] - Tetraploid Yeast Cell: A cell having four copies (alleles) of essentially every
gene of its normal genomic cOmplefnent, typically formed by the process of fusion
(mating) of two haploid cells. Tetraploids may carry two, three, four, or more different
, e‘xpression cassettes. l-Such tetraploids might be obtained in S. cerevisige by selective
- mating homozygotic heterothallic a/a and alpha/alpha diploids and'in Pichia by séqueﬁtial
mating of haploids to obtain auxotrophic diploids. For example, a [met his] haploid can bé
mated with [ade hié] haploid to obtain diploid [his]; and a [met arg] haploid can be mated
with [ade arg] haploid to obtain diploid [arg]; then the diploid [his] x diploid [arg] to obtain
a tetraploid prototroph. It will be understood by those of skill in the art that reference to
the benefits and uses of diploid cells may also apply to tetraploid cells. ‘ |
[0037]  Yeast Mating: The process by which two hapioid yeast cells naturally fuse to
form one diploid yeast cell. ' '
[0038] Meiosis: The proceSs by which a diploid yeast cell undergoes reductive division
to form four haploid spore products Each spore may then germinate and form a hap101d

vegetatlvely growmg cell line.
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- [0039] Selectable Mai-ker: A selectable marker is a gene or gene fragment that confers
‘a grdwth phenotype (physicel“growt_h characteristic) on a-cell‘ receiving that gene as, for
| examble through a transformation event. The selectable marker allows that cell to survive
- and grow in a selective growth medium under coﬁditions in which. cel_lS that do not receive
that selectable marker gene cannot grow. - Selectable marker genes generally. fall into
several types, iI-lclu'ding positive selectable marker genes such as a gene that confers on a
 cell resistance to an antibiotic or other drug, terriperature when two ts mutants are crossed
or a ts mutant is'traeeformed; negative selectable marker genes sﬁch as a biosynthetie gene
that confers on a cell the ability to grow in a mediuiu withoui e specific nutrient needed by
all cells that do not have that bibsynthe’_tic gene, or a mutagenized biosynthetic éene that
confers on a cell inability to grow by cells that do not have the wi]cl type gene; and"the like.
Suitable markers include but are not 11m1ted to: ZEO; G418; LYS3; METI, METBa
ADEl ADE3; URA3; and the like. . .
[0040] Expres;sion Vector: These DNA' vectors confain clements that facilitate
mampulatlon for the expression of a foreign protein w1thm the target host cell.
: -Convemently, mampulatlon of sequences and production of DNA for transformatlon is first
performed in a bacterial host, e.g. E. coli, and usually vectors will mclude sequences to
| facilitate such manipulations, including a bacterial origin of repllication and appropriafe
bacterial selection marker. Selection markers encode proteins necessary for the survival or
growth- of‘trans,fonned host cells grown in a selective eulture medium. Host cells not
. transformed with the vector containing the selection gene will not su.rviv.e.in the culture
medium. Typical selection genes-encode profeins that (a) confer resistance to antibiotics or
" other toxins, (b) complement auxotrophic defieiencies; or (c) supply critical nutrien‘té not
available from complex media, Exemplaryr vectors and methods fof transformation of
yeast are described for example, in Burke, D., Dawson, .D & Stéafns T. (2000). Methods |
in yeast genetics: a Cold Spring Harbor Laboratory course manual Pla1nv1ew N.Y. Cold
Spring Harbor Laboratory Press. ‘ o
[0041] Exp;‘essmn vectors for use in the methods of the invention will further include

yeast specific sequences, including a selectable auxotrophic or drug'inerker for identifying
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transformed yeast strains. A drug marker may further bé used to amplify copy number of

the vector in a yeést host cell. : _ |

[0042] The polypeptide coding sequence of interest is operably linked to transcriptional

and translational regulatory sequences that provide for e.xp'ression'of the polypeptide in

yeast cells. rThese vector components Ihay include, but are not limited to, one or more of

the following: an enhancer element; a promoter; and a transcription termination sequence,

Sequences for the secretion of the polypeptide may also be included, e.g. a signal sequence, .
and the like, A yeast origin of replication is optional, as exprerion vectors are dftep

integrated into the yeast genome. o

[0043] In one embodiment of the invention, the polypeptide of interest is operably

- linked, or fused, to sequences providing for optimized secretion of the polypeptide from

yeast diploid cells. _ .
[0044] Nucleic acids are "operably linked” when placed into a functiohal relationship
with another nucleic acid sequence. For example, DNA for a signal sequence is operably
- linked to DNA for a polypeptide if it is expressed- as a preprotein that participates in the
secretion of the polypeptide; a promoter or enhancer is operably linked to a coding
sequence if it affects the transcription o'f the sequence. Generally, "operably linked" means
that the DNA sequences being linked are contiguous, and, in the case of a secretory leader,
cpntigupus and in reading frame. However, enhancers do not have to be contiguous.
Linking is accomplished by ligation at convenient fes;riction sites or alternatively via a
PCR/recombination ‘method familiaf to those skilled in the art (Gateway® Technology;
Invitrogen, CarIsbaﬂ California). If such sites do not exist, the synthetic oligonucleotide
adapters or linkers are used in accordance with conventional practice.

[0045] | Promoters are untranslated sequences located upstream (5% to "r_he start codon of
a structural gene (generally within about 100 to 1000 bp) that control the transcription and
translation of particular nucleic acid sequences to which -'they are operably linked. Such
promoters fall into sévera] classes: inducible, constitutivé, and repressible promoters (that
increase levels of transcription in response to absence of a repressor). Inducible promoters '

may initiate increased levels of transcription from DNA under their control in response to
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. some change in cultufe conditions, e.g., the prese_nce or absence of a nutrient or a change in
_ temperature. | | l
| [00461 The yeast promoter fragment may also serve as- the site for homologous
recombination and integration of the: expressionl'vector into the same site in the yeast
‘genome; alternatively a selectable marker is used as the site for  homologous
recombination. Pichia transformation is described in Cregg et al. ('19'85)‘M01._Cell. Biol. |
5:3376-3385. - | o |
[0047]. Examples of suitable promoters from Pichia include :the AOX1 and promoter
(Cregg et al. (1989) Mol. Cell. Biol; 9:1316-1323); 1CL1 promoter (Menendez et al‘.. (2003)
Yeast 20(13):1097-108); glyceraldehyde-3-phosphate dehyd:ogenase p_romotef ‘(GAP)
(Waterham ef al. (1997) Gene Gene 186(1)'37;44); and FLD1 promefer (Shen ef al. (1998) Gene
216(1): 93- 102). The GAP promoter is a strong constitutive promoter and the AOX and

- FLD1 promoters are inducible.

[0048]  Other yeast promoters include ADHI, alcohol dehydrogenase 1T, GAL4, PHO3,
PHOS, Pyk, and chimeric promoters denved- therefrom. Additionally, non_—yeast promoters
-may be used in ﬂ1e invention such as_mamiﬁalian, insect,- ﬁlant, reptile , amphibian, viral,
and avian promoters. Most typically th_e promoter will compris_e a maﬁm':alian promoter -
| (potentially endogenous to the expressed genes) or will comprise a yeast or viral promoter
that provides for efficient transcription in yeast systems. ' ‘ |

[0049]  The polypeptides of interest may be produced recombmantly not only d1rectly,
- but also as a fusion polypeptide with a hetero]ogOus polypeptlde, e.g. asignal sequence or

: other polypeptide having a specific cleavage site at the N-terminus of the matuire protein or

~ polypeptide. In general, the signal sequence may be a component of the vector, 01j it may
be a part of the polypeptide coding sequence that is inserted into the vector. The
heterologous signal sequence selected'preferably 1s one that is reeognized and. processed |
through one ef the -standard‘path_w_ays available within the host cell. The S cerevisiae
alpha factor pre-pro signal has proven effecti_ve in the secretion of 2 variety of fecombinant
proteins from P. pastoris. Other yeast signal sequences. include the alpha mating factor
. signal sequenee, the inve_rtase.signal sequence, and signal sequences den've‘d from other

secreted yeast polypeptides. Additionally, these signal peptide .sequences may be-

10
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engineered to provide for enhanced secretion in diploid yeast expression systems. Other
secretion signals of interest also include mammalian signal sequences, which may be
~ heterologous to.the protein being secreted, or may be a native sequence for the protein
| being secreted. Signal sequences include pre-peptide sequences, and in some instances
may include propeptide sequences. Many such signal sequences are known in the art,
including the signal sequences Afound on immunoglobulin chains, e.g., K28 preprotoxin
sequence, PHA-E, FACE, human MCP-1, human serum albumin signal sequences, human
- Ig heavy chain, human Ig light chain, and the like. For éxample, see Hashimoto et. al.
Protein Eng 11(2) 75 (1998); and Kobayashi et. al. Therapeixtiq Apheresis 2(4) 257 (1998).

[0050] Transcription may be increased by inserting a transcriptional activator sequence

- into the vector. These activators are cis-acting elements of DNA, usually about from 10 to

300 bp, which act on a promoter to increase its transcription. Transcriptional enhancers are |
relatively orientation and position independent, having been found 5' and 3' to the
transcription unit, within an intron, as well as within the coding sequence itself. The
- enhancer may be spliced into the expression vector at a positioﬁ 5" or 3' to the coding
sequence,l but is preferably located at a site 5' from the promoter. '

[0051] [Expression vectors used in.eukaryotic host cells may also contain sequences
necessary for the termination of transcription and for stabilizing the mRNA. Such
séquences are commonly available from 3' to the translation termination codon, in.
untranslated regions of eukaryotic or viral DNAs or ¢cDNAs. "These regions contain
nucleotide segments transcribed as polyadenylated fragxﬁents in the untranslated portion of
the mRNA. ‘

[0052] Construction of suitable vectors containing one. or fnore of the above-listed
components employs standard ligation techniques or- PCR/recombination methods.
Isolated lﬁlasmids or DNA fragments are cleaved, tailored, and re-ligated in the fonﬁ
desired to generate the plasmids required or via recombination methods. For analysis to
confirm correct seqﬁences in plasmids constructed, the ligation mixtures are used to
transform host cells, and successful transformants selected 'by antibiotic resistance (e.g.
ampicillin or Zeocin ) where appropriate. Plasmids from the transformants are prepared

analyzcd by restriction endonuclease digestion and/or sequenced.

11
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[0053] As an alternative to restriction and Iigatiou of fragments, recombination methods
" based on att sites and recombination enzymes may be used to insert DNA sequences into a
" vector, Such methods are described, for example, by Larldy-(1989) Ann.Rev.Biochem.
- 58:913-949; and are known to those of skill in thelart. Such methods Au'tiIize intermolecular
DNA recombinat_ioh that is mediated by a ‘mixture of lambda and E.coli ~encoded
recombination proteins. Recombination occurs between Speciﬁc attachment (att) sites on
~ the interacting DNA molecules. For a description of att sites see Wei_sberg and Landy
(1983) Site-Speciﬁc Recombination in Phage Lambda, in Lambda 1, Weisberg, ed.(Cold

o ~ Spring Harbor, NY:Cold Spring Harbor Press), pp. 211-250 The DNA ‘segments ﬂankmg

the recombination sites are swrtched such that after recombmatlon, the att sites are hybnd'
sequences comprised of sequences ‘donated by cach parental vector_. The recombination -
can occur between DNASs of any topology. |
[0054] - Att sites may be introduced into a sequence of interest by ligating the sequence
of interest into an appropriate vector; generating a PCR product containing aft B sites
through the use of specific primers; generating a cDNA library cloned mto an’ appropnate
- vector contammg att sites; and the like. ,

[0055] Folding, as used herem, refers to the three~d1menS10na] structure of polypeptldes '
| and proteins, where mteractlons between amino acid residues act to stablhze the structure
‘While non- covalent interactions are important in determining structure, usuaIly the proteins
of interest will have intra- and/or intermolecular covalent disulfide bonds formed by two
,'cysteine residues. For naturally occurring proteins and polypeptides or derivati\?es and
variants thereof, the proper folding 1s typically the .arrangement that results in optimal
| biological activity, and can convemently be monitored by ‘assays for activity, e.g. ligand
' bmdmg, enzymatic act1v1ty, etc. ‘

[0056] In some instances, for example where the desired product is of synthetlc origin,
assays based on biological act1v1ty will be less meaningful. The pr0per foIdmg of such
molecules may be determmed on the basis of phys1ca1 properties, energetlc considerations,
modeling studies, and the like, o

[0057] The expression host may be further modified by the introduction ‘of sequences

encoding one or more enzymes that enhance folding and disulfide bond formation, i.e.

12
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foldases, chaperonins, efc. - Such sequences may be constitutively or inducibly expressed in
" the yeast host cell, using vectors, markers, etc. as known in the art. Preferably the
| sequehces; including transcriptional regulatorjr elements sufficient for the desired pattern of
. expression, are stzibly integrated in the yeast genmﬁe through a targeted methodology. |
[0058] For example, the eukaryotic PDI is not only an efficient catalyst of protein
cysteine oxidatibn and disulfide bond isomerization, but also exhibits chaperone activity. -
Co-expression of PDI can faéilitate the prodﬁction of active proteins ‘having multiple
disulfide bonds.” Also of interest is the expression of BIP (immunoglobulin heavy chain
binding protein); cyclophilin; and the like. /In one e@bodiment of the invention, each of the
haploid parental strains expresses a distinct folding enzyme, e.g. one strain may eXpIess
BIP, and the other strain may express PbI or combinations thereof,
[0059] The terms "desired protein" or "target protein" are used interchangeably and
refer generally to a humanized antibody or a binding portion thereof described hercin; The
term “antibody”” is intended to include any polypeptidc‘ chain-containing molecular
structure with a specific shape that fits to- and recognizes an epitope, Whgrc one or more
‘non-covalent binding interactions stabilize the complex between the molecular structure
and the epitope. The archetypal antibody molecule is the immunoglobulin, and all types of -
| immunoglobulins, IgG, IgM, IgA, IgE, IgD, etc., from all sources, e.g. human, roderit,
rabbit, cow, sheep, pig, dog, other mammals, chicken, other avians, etc., are considered to
be “antibodies.” A preferred source for producing antibodies useful as starting material
'acco:ding to the invention is rabbits, Numerous antibody coding sequences have been
described; and others may be raised by methods wcll;known in the art. Examples thereof
include chimeric antibodies, human antibodies and other non-human mammalian
antibodies, humanized antibodies, single chaii] antibodies such as scFvs, camelbodies,
nanobodies, IgNAR (single-chain antibodies derived from sharks), small-modular
immunophanﬁaceuticals (SMIPs), and antibody fragments such as Fabs, Fab', F(ab"), and
the like. See Streltsov VA, et al., Structure of a shark IsNAR ahtibody variable domain
and modeling of an early-developmental isotype, Protein Sci. 2005 Nov;14(11):2901-9.
Epub 2005 Sep 30; Greenberg AS, et al, A new antigen receptor gene family that

undergoes rearrangement and extensive somatic diversification in sharks, Nature. 1995 Mar
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9:374(6518):168-73; Nuttall SD, et al., Isolation of the new antigen receptor from

wobbegong sha:ks, and use as a scaffﬁld for the display of protein loop Iibr&rics, Mol

Immunol. 2001 Aug;38(4):313-26; Hamers-Casterman C, et al., Naturally occurring

antibbdies devoid of light chains, Nature. 1993 Jun 3;363(6428):446-8; Gill DS, et al.,

Biopharmaceutical drug discovery using novel protein scaffolds, Curr Opin Biotechnol.

2006 Dec:17(6):653-8. Epub 2006 Oct 19. |

[0060] For example, antibodies of antigen binding fragments may be produced by .
genetic engineering. In this technique, as with other mefhods, antibbdy-producing cells are

sensitized to .t.he desired antigen-orA immunogen. The messepgcr RNA isolated from

antibody producing cells is used as a template to make cDNA using PCR amplification. A

- - library of vectors, each containing one heavy chain gene and ohg light chain gene retaining .
the initial antigen sﬁeciﬁcity, is produced by ihsertibn of appropriate sections of thc '
amplified immunoglobulin cDNA into the expression vectors. A combinatorial library Vis

constructed by combining the heavy chain gene _1ibra£y with-the light chain gene library.
This results in a library of clonéé which co-express a heavy and light chain (resembling the
Fab fragment or antigen bindihg fragment of an antibody molecule). The vectors that carry
these genes are co-transfected into a host cell. When antibody gene synthesis is induced in
the transfected host, the heavy and light chain pfotcins self-assemble to produce active
aﬁtibodies that can be detected by screening with /thc antigen or immunogen.

- [0061] Antibody coding sequences of interest include tﬁoSe encoded by native
sequences, as well as nucleic acids that, by virtue of the ﬂegeneracy of the genetic code, aré
not identical in seﬁuence to the disclosed nucleic acids, and variants thereof. Variant
polypeptides can include amino acid (aa) substitutions, ,addit_ions.or deletions. The amino

acid substitutions can be conservative amino acid substitutions or substitutions to eliminate
non-esseﬁtial amino acids, such as to alter a glycosylation site, or to minimize'misfolding
by substitution or deletion of one or more cysteine rcsidues that are not necessary for
function. Variants can be designed so as to retain or have enhanced biological activity of a
particular region of the protein (e.g., a functional domain, catalytic amino acid residues,‘
etc). Variants also include fragments of the polypeptides disclc)sed herein, particularly

biologically active fragments and/or fragments corresponding to functional domains.
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Techniques for in vitro mutagenesis of cloned genes are known. Also included in the
" subject invention are polypeptides that have been modified using ordinary molecular
biological techniques so as to improve their resistance-to' proteoiytic degradation or to
optnmze solubility properties or to render them more suitable as a therapeutic agent.
[0062] Chimeric antlbodles may be made by recombinant means by coinbining the
variable light and heavy chain regions (VL and Vy), obtained from antibody producing cells
of one species with the constant light and heavy chain regions from another. ' Typically
chimeric antibodies utilize rodent or rabbit variable regions and human consﬁnt regions, in
order to produce an antibody with predominantly human domains. The production‘of such
chimeric antlbodles is well known in the art, and may be achieved by standard means (as
described, e.g., in U.S. Patent No. 5,624,659, incorporated herem by reference in its
entu'ety) It is further contemplated that the human constant regions of chimeric antibodies
of the mventlon may be selected from IgGl, IgG2, IgG3, IgG4, 1gGS5, IgG6, 1gG7, 1gG8, ‘
IgG9, IgGlO IgG11, IgGl2, IgGl3, IgG14 IgG15, IgGl6, IgG17 IgG18 or IgG19
constant regions. o
[0063] Humamzed antlbodles are englneercd to contain even more human-like
immunoglobulin domains, and incorporate only the oomplementanty-determmmg regions |
of the animal-derived antibody. This is accomplished by carefully examining the sequgnée
of the hyper-variable loops of the variable regions. of the monoclonal antibody, aﬁd fitting
them to the structure of the human antibody chains. Although facially complex, the
~ process is straightforward in practice. See, e.g., U.S. Patent No. 6,187,287, mcorporated
fuIIy herein by reference. _
' [0064] In addition to entire immunoglobulins (or their recombinant counterparts),
immunoglobulin fragments comprising the epitope binding site (e.g., Fab", F(ab’),, or other
fragments) may be synthesized. “Fragment,” or minimal immunoglobulins may be
designed utilizing recombinant immunoglobulin techniques. - For .insfance “Fy”
immunoglobulins for use in the present ﬁlventibn may be produced by synthesizing a fused
variable light chain region and a variable heavy chain region. Combinations of antibodies

are also of interest, e.g. diabodies, which comprise two distinct Fv specificities. In another
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embodiment of the - invention, SMIPs- (small molecule immunopharmaceutiea]s),
camelbodies, nanobodies, and IgNAR aie encompassed by immunoglobulin fragnients.
[0065] Immunoglobulins and fra‘gments-' thereof may ‘be' modified post-translationally,
| e.g: to add effector moieties such as chemical linkere, detecta‘ole moieties, such as
ﬂuorescent dyes,” enzymes, toxins, substrates, biolumineecent materials, | radioactive
materials, chemiluminescent moieties and the like, or specific binding moieties, such as
streptavidin, avidin, or biotin, and the like may be utilized in the methods and compositions
- of the present invention. Examples of additional effector molecules are provided infra.' |
[0066] ‘The term “polyploid yeast that stably expresses or expresses a desired secreted
heterologous polypeptide for prolonged time” refers to a yeast cu]ture that secretes said
.- polypeptide for at least several days to a week, more preferably at least a mouﬂl,'still more
preferably at least 1-6 months, and even more preferabiy for more than a year at threshoic_l =
expression levels, typically at least 10-25 mg/liter and preferably substantially greatei. |
[0067]  The term “polyploidal yeast culture that secretes desired amounts of recombinant
: polypeptide” -refers' to cultures that stably or for prolonged periods secrete at leas_i 10-25
mg/liter of heterologoos poiypeptide, more preferably at least 50-500 ‘mg/liter, and most
preferably 500-1000 mg/liter or more. .. | o

[0068] A polynucleotide eequence "corresponds” to a polypeptide sequence if
tianslation of the polyriueleotide sequence in accordance with the genetic code yields the
polypeptide sequence (i.e., the polynucleotide sequence "edc'odes"' the polypeptide
sequence),one polynucleotide sequence "corresponds” to another polynueleotide sequence
if the two sequences encode the same polypeptide sequence. :

[0069] A ‘heterologous" region or domain of a DNA construct is an identifiable
segment of DNA within a larger DNA molecule that is not found in'association with the
larger molecule in nature. Thus, when the heterologous region encodes a mammalian gene,
the gene will usually be flanked by DNA that does not flank the mammalian geno_inic_DNA -
in the genome of tﬁe source organism. Another example of a heterologous i'egion is a
construct wheie the coding sequence itself is not found in nature (e.g., a cDNA where the

genomic coding sequence contains introns, or synthetic sequences having codons diffefent o
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than the native gene). Allelic variations or naturally-occurring mutational events do not
give rise to a heterologous region of DNA as defined herein.

[0070] A “coding sequence” is an in-frame sequence of codons that (in view of the
genetic code) comrespond to or encode- a protein or beptide séquence. Two coding
'sequenccs correspond to each other if the sequences or their complementafy sequences
encode the same amino acid sequences. A coding sequence in association with appropriate
- regulatory sequences may be transcribed and translated into a polypeptide. A
polyadenylation signal and transcription termination sequence will usually be located 3'to
the coding sequence. A "promoter sequence” is a DNA regulatory region capable of

binding RNA polymerase in a cell and initiating transcription of a downstream 3

- direction) coding sequence. Promoter sequences typically contain additional sites for

binding of regulatory molecules (e.g., transcription factorsy which affect the transcription -
of the coding sequence. A coding sequence is "under the control” of the promoter sequenée
or "operatively linked" to the promoter when RNA polymerase binds the promoter
- sequence in a cell and transcribcs the coding sequence into mRNA, which is then in turn
translated into the protein encoded by the éoding sequence. ‘ |
[0071] Vectors are used to intr_odﬁce a foreign substance, such as DNA, RNA or
protein, into an organism or host cell. Typical vectors include recombinant viruses (for
pblynuc]eotides) and liposomes (for polypeptides). A "DNA vector" is a replicon, such as
plasmid, phage or cosmid, to which another polynucleotidé segment may be attached 50 as
to bring about the replication of the attached segrﬁent. .An "expression vector” is a DNA
vector which contains régulatory sequences which will direct polypeptide synthesis by an
appropriate host cell. This usually means a promoter to bind RNA polymerase and initiate
tfanscription of mRNA, as well as ribosome binding sites and initiation signals to direct
translation of the mRNA into a polypeptide(s). Incorporation of a polynucleotide sequence
into an expression vector at the proper site and in correct reading frame, followed by
transformation of an appropriate host cell by the vector, enables the production of a
polypepide encoded by said po]ynucleotide sequence. |
[0072] "Amplification" of polynﬁcleotide sequences is the in vitro production of

multiple copies of a particular nucleic acid sequence. The amplified sequence is usually in
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the form of DNA. A valiefy of techniques fof carrying out such ampliﬁcation are
- described in a review article By Van Brunt (1990, Bio/Technol., 8(4):291-294). Polymerase
chain reaction or PCR is a prototype of nuclé,ic acid amplification, and use of PCR herein
- should be considered exemplary of other suitable amplification techniques.
.[0073] The general suuétﬁrc— of antibodies m vertebrates now is well' understood
(Edelman, G. M., Ann. N.Y. Acad. Sci., 190: 5 (19?1)). Antibodies consist of two.
identical light polypeptide chains of molecular weight approximately 23,000 daltons (the
“light chain”), and two identical heavy chains of molecular ‘wéighi 53,000-70,00C (the
~“heavy.chain”). The four chains are joined by disulfide bonds in-a “Y” conﬁguration
wherein the light chains bracket the heavy chajns starting at the'mqﬁth of -th,e “Y
configuration. The “branch” portion of ﬂle “Y” configuration is designated the F-ab region;
the stem portion of the “Y”‘ configuration is designated the Fc region. The amino acid
sequence -orientation runs from the N-terminal end at the top of the “Y” configuration to
the ‘C-terminal erid at the bottom of each chain. The N-terminal end possesses the variable .
region having speciﬁcify.for the antigen that elicited it, and is approximately 100 amino
-acids in length,' there being slight variations between light and heavy chain and from
antibody to antibody. , _

[0074] The variable region is linked in each chain to a constant region that extends the
remaining length of the chain and that within a particular class of antibody ddes .not vary
with the specificity of the antibody (i.e., the antigen eliciting it). There are five known
- major classes of constant regions that determine the class of the immunoglobuliﬁ molecule
(IgG, IgM, IgA, IgD, and IgE corresponding to 7y, 1, a; 8, and ¢ (gamma, mu, alpha, delta,
or epsilon) heavy chain constant regions); The constant region or claés determines
sﬁbsequent effector function of the antibody, including activation of complement (Kabat,
E. A., Structural Concepts in Immunology and Immunochemistry, 2nd Ed., p. 413-436,
Holt, Rinchaft, Winston (1976)), .and other cellular responses (Andréws, D. W, et al.,
Clinical Immunobiology, pp 1'-18, W B. Sanders (1980); Kohl, S..,' etal., Inunﬁno‘logy,- 48:
187 (1983)); while the variable region determines the antigen with which it will react.
Light chains are cla.s_'.siﬁed as either x (kappa) or A (lambda). Each héavy chain class can be

paired with either kappa or lambda light chain. The light and heavy chains are covalently
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bonded to each other, and the “tail” portions of the two heavy chains are bonded to éach )
other by covalent disulfide linkages when the immunoglobulins are generated either by
~ hybridomas or by B cells. | - _

| [0075] The expression “variable region” or “VR” referé to the doinai_ns within each pair
of light and heavy chains in an antibody that are involved directly in binding the antibody
to the antigen. Each heavy chain has at one end a variable domain (Vy) followed by a
number of constant domains, Each light ‘chéin has a variable domain (V) at one end ﬁnd a
- constant domain at its other end; the constant domain of the light chain is aligned with thé |
ﬁrst.constant domain of the heavy chain, and the light chain variable domain is aligned

with the variable domain of the heavy chain.

- [0076] - The expressions “complementarity determining region,” “hypervariable region,”

or “CDR” refer to one or more of the hyper-variable or complementarity determining
regions (CDRs) found in the variable regions of light or heavy chains of an antibody (See
Kabat, E. A. et al., Sequences of Proteins of Immunological Interest, National Institutes of
Health, Bethesda, Md., (1987)). These expressions include the hypervariable regions as
defined bry- Kabat et al. (“Sequences of Pfoteins of Immunological Iriterest,” Kabat E., et
al., US Dept. of Health and Hum_an‘Services, 1983) or the hypervariable .loops in 3-
dimensional structures of antibodies (Chothia and Lesk, J Mol. Biol. 196 901-917 (1987)).
Thé CDRs in each chain are held in close proximity by framework regions and, with the
CDRs from the other chain, contribute to the formation _of ﬂle antigen binding site. Within
the CDRs there are select amino acids that have been described aé the selectivity
determining regioﬂs (SDRs) which fepresent the critical contact residues used by the CDR
in the anibody-antigen interaction (Kashmiri, S., Methods, 36_:25-34 (2005)).

[0077] _The expressions “framework region” or “FR” refer to one or more of the
framework regions within the variable regions of the light and heavy chains of an antibody
(See Kabat, E. A. et al., Sequences of Proteins of Immunological Interest,l Naﬁonal
Institutes of Health, Bethesda, Md., (1987)). These expressions include those amino acid
sequence regions interposed bel;weeh the CDRs within the variable regions of the light and

heavy chains of an antibody.
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- Anti-IL-6 Antibodies and Binding Fragments Thereof

‘.7 [0078] The invention includes aotibodies having binding specificity to IL-6 and

possessing .é variable light chain sequence comprising the Sequence set forth below:

MDTRAPTQLLGLLLLWLPGARCAYDMTQTPASVSAAVGGTVTIKCQASQS]NNEL

SWYQQKPGQRPKLLIYRASTLASGVSSRFKGSGSGTEFI‘LTISDLECADAATYYCQ

QGYSLRNIDNAFGGGTEVVVKRTVAAPSVFIFPPSDEQLKSGTASVYCLLNN (SEQ

ID NO: 2). ' ' | o ' |

[0079]' The invention also includes antibodies having binding sPec1ﬁc1ty to IL-6 and

possessmg a variable heavy chain sequence comprising the sequence set forth below:

METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTASGFSLSNYYVTWV |

' 'RQAPGKGLEWIGIIYGSDETAYATWAIGRFI‘ISKTSTTVDLKMTSLTAADTATYFC

ARDDSSDWDAKFNLWGQGTLVTVSSASTKGPSVFPI_APSSKSTSGGTAALGCLVK _

(SEQ ID NO: 3). o

[0080] The mventlon further contemplates ant1bod1es comprising one or more of the

polypeptide sequences of SEQ ID NO: 4; SEQ ID NO: 5; and SEQ ID NO:- 6 which

* correspond to the complementanty—determmmg regions (CDRs, or hypervanable regions)

of the variable light chain sequence of SEQ ID NO: 2, and/or ome or more -of the
polypep_tide sequences of SEQ ID NO: 7; SEQ ID NO: §; and.SEQ ID NO: 9 which
correspond to the complementarity-dete_rmining regions (CDRs, or hjrpervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 3, or combinations of these

' polypeptide sequences In another embodiment of the invention, the ailtibodies of the

~ invention mclude combinations of the CDRs and the variable heavy and llght chain

7 sequences set forth above _ , , 7
[0081] In another embodiment, the invention contemplates otl;er-antibodiés, such as for
example chimeric antibodies',r comprising one or more of the polypeptide sequences of SEQ
ID NO: 4; SEQ ID NO: 5; and SEQ ID NO: 6 which correspond to the complementarity-

' deteﬁnining regions (CDRe, or hypervaﬁable regions) of the variable light chain sequence
of SEQ ID NO: 2, and/or one or more of the polypeptide sequences of SEQ ID NO: 7; SEQ
ID NO: 8; and SEQ ID NO: 9 which corre'spond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable heavy chein sequénce of SEQ ID |
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NO: 3, or combinations of these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invcnﬁon include combinations of the CDRs and the
~ variable heavy and light chain sequences set forth ébove. _

| [0082] The invention also contemplates fragments 0f the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fr_agments' of the
invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO: 2.
In another embodiment of the invention, antibody fragmen;s of the invention comprise, or .
- alteratively consist of, the polypeptide sequence of SEQ ID NO: 3. o
[008l3] In a further .embodil.nent of the invention, fragmgnts of the antibody having

binding specificity. to IL-6 comprise, or alternatively consist of, one or more of the

~ . polypeptide sequences of SEQ ID NO: 4; SEQ ID NO: 5; and SEQ ID NO: 6 which

correspond to the complementarity-determining regions (CDRs, or hypervariable regioh_s)
of the variable light chain sequence of SEQ ID NO: 2,

[0084] In a further embodiment of the invention; fragments of the antibody having
binding specificity to IL-6 cbmprisc, or alternatively éonsist of, one or more. of the
polypeptide sequences of SEQ ID NO: 7; SEQ ID NO: 8; and SEQ ID NO: 9 which
correspond to the complementarity—deténnining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 3.

[0085] The inventioh also contemplates antibody fragments which include one or more.
of the antibody fragments described herein. In one embodiment of the invenﬁon,
. fragments of the antibodies having binding specificity to IL-6 comprise, or alternatively
consist of, one, twé, three or more,'including all of the following antibody fragments: the
variable light chain region of SEQ ID NO: 2; the variable h,eaV}; chain rcgibn of SEQ ID
NO: 3; th¢ complementarity-determining regions (SEQ ID NO: 4; SEQ ID NO: 5; and SEQ
ID NO: 6) of the variable light chain region of SEQ ID NO: 2; and the complementarity—
determining regions (SEQ ID NO: 7; SEQ ID NO: 8; and SEQ ID NO: 9) of the variable
heavy chain region of SEQ ID NO: 3. ‘

[0086] The invention also contemplates variants wherein either of the heavy chain
polypeptide sequences of SEQ ID NO: 18 or SEQ ID NO: 19 is substituted for the heavy
chain polypeptide_s_equencc of SEQ ID NO: 3; the light chain polypeptide sequence of SEQ
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ID NO: 20 is substitﬁted for the light chain polYpeptide sequence of SEQ ID NO: 2; and
" the heavy chain CDR sequence of SEQ ID NQ: 120 is substitufed for the heavy chain CDR
sequence of SEQ ID NO: 8. | ‘ :

- {0087] In a preferred embodiment of the invention, the anti-IL-6 ahtibbdy is Abi,
comprising SEQ ID NO: 2 and SEQ ID NO: 3, or the alternative SEQ ID NOs set forth in
paragraph [0083] above, and having at Ieast one of the biological activities set forth herein.
[0088] In another embodiment, the invention includes antibodies 'having : bindirig
specificity to IL-6 and possessing a variable light chain sequence coxﬂprisiﬁg Vthe sequence
set forth below: - - ' -_
MD'I‘_RAPTQILGLLLLWLPGARCAYDMTQTPASVEVAVGGTVTINCQASE’I‘.IY SWL -
SWYQQKPGQPPKLLIYQASDLASGVPSRFESGSGAGTEYTLTISGVQCDDAATYYC
'QQGYSGSNVDNVFGGGTEVVVKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY
(SEQ ID NO: 21) ‘ o |

[0089] The invention also includes antibodies having biﬁding specificity to IL-6 and .
'possessmg a variable heavy chain sequence. comprising the sequence set forth below:

: METGLRWLLLVAVLKGVQCQEQLKESGGRLVTPGTPLTLTCTASGFSLNDHAMG
WVRQAPGKGLEYIGFIN. SGGSARYASWAEGRFTISRTSTTVDLKMTSLTTEDTATY

| FCVRGGAVWSH—ISFDPWGPGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLV
K (SEQIDNO:22).

[0090] The invention further contemplates antibodies compr'ising' one or more of the
_ polypeptide sequences of SEQ ID NO: 23; SEQ ID NO: 24; and SEQ ID NO: 25 which
coijrespond to the complementarity—detennining regioﬁs (CDRs, or hypervariable régions)
of the variable light chain sequence of SEQ ID NO: 21, and/or one or more of the '
polypeptide sequences of SEQ ID NO: 26; SEQ ID NO: 2‘7; and S_EQ' ID NO: 28 which
correspond to the complementarity—detennining‘ regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence_ of SEQ ID NO: 22, or combinations of these
polypeptide sequences. In another embodim-ent'of the mventien, the antibodies of the
invention include combinations of the CDRs and the variable heavy and light chain

sequences set forth above.
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[0091] . In another embodiment, the invention contemplates other antibodies, such as for
example ch_imeric' antibodies, comprisiné one or more of the polypeptide sequences of SEQ
ID NO: 23; SEQ ID NO: 24; and SEQ ID NO:‘ 25 -which correspond to the
complementarity-determining regions (CDRs, or hypervériablc regions) of the variable
light chain sequence of SEQ ID NO: 21, and/or one or more of the polypeptide'sequences
of SEQ ID NO: 26; SEQ ID NO: 27, and- S-EQ ID NO: 28 which correspond to the
complementarity-determining regions (CDRs, or hyperva;iable regions) of the variable
. heavy chain sequence of SEQ ID NO: 22, or combinations of these polypeptide sequeﬁceé_. |
In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth

above.

[0092]) The invention also contemplates fragments of the antibody having binding o

specificity to IL-6." In one embodiment of the invention, antibody fragments of the
invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
21. In another embodiment of 1thc invention, antibody fragments of ‘the invention comprise,
or alternatively consist of, the polypeptide sequence of SEQ ID NO: 22.

[0093] In a further embodiment of the invention, fragments of the antibody having
binding sPeéiﬁcity' to IL-6 comprise, or alternatively consist of, one or more of the
p.olypeptide sequences-.of SEQ ID NO: 23; SEQ ID NO: 24; and SEQ ID NO: 25 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
of the variable light chain sequence of SEQ ID NO: 21, |

[6094] In a further embodiment of the invention, fragments of fhc antibody having
binding specificity to IL-6 comprise, or alternatively consist .of, one or more of the
polypeptide sequences of SEQ ID NO: 26; SEQ ID NO: 27; and SEQ ID NO: 28 which
corrcsponﬁ to the complementarity-determining regions (CDRs, or hypervariable regions;)
of the variable heavy chain sequence of SEQ ID NO: 22. : -
[0095]  The invention also contemplates antibody fragments which include one or more
of the antibody fragments described herein. In one embodiment of the invention,.
fragments of the antibodies having binding specificity to IL-6 comprise, or alternatively

consist of, one, two, three or more, including all of the following antibody fragments: the
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variable light chain region of SEQ ID NO: 21; the \-iariab]e heavy chain region of SEQ ID
- NO: 22; the complementarity-determining i‘cgions (SEQ ID NO: 23; SEQ ID NO: 24; and
SEQ ID NO: 25) of the variable light chain region of SEQ ID NO: 2I: and the
- comp]ementmty—determmmg reglons (SEQID NO 26; SEQ ID NO: 27 and SEQ ]D NO
28) of the variable heavy chain region of SEQ ID NO: 22 '

[0096] In a preferred embodunent of the invention, the anti-IL-6 antibody is Ab2,
comprising SEQ ID NO: 21 and SEQ ID NO: 22, and havmg at least one of the blologlcal
activities set forth herein. _
[0097] In another embodunent the mvcntlon mcludes antlbodles havmg bmdmg
spec1ﬁc1ty to IL-6 and possessing a vanable light chain sequence cornprlsmg the sequence
set forth below: K . ' ‘ C _

‘ MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSPVSAAVGGTVSISCQASQSVYDNN
YLSWFQQKPGQPPKLLIYGASTLASGVPSRFVGSGSGTQFTLTITDVQCDDAATYY

| CAGVYDDDSDNAFGGGTEVVVKRTVAAPSVFIFPPS DEQLKSGTASVVCLLNN
(SEQ ID NO: 37) ' Co

. [0098] The invention also mc]udes antibodies having binding spemﬁcu:y to IL-6 and
possessing a variable heavy chain sequence comprising the sequence set forth below:
 METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTASGFSLSVYYMNW
VRQAPGKGLEWIGFITMSDNINYASWAKGRFTISKTSTTVDLKMTSPTTEDTATYF

| CARSRGWGTMGRLDLWGPGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLV
'K (SEQ ID NO: 38). |

[0(_)99] The invention further contefnp]htes antibodies comprising one or more of the
* polypeptide s_'equencés of SEQ ID NO: 39; SEQ ID NO: 40; and SEQ ID NO: 41 \&hich
“correspond to the complémentarity-détenninhlg regions (CDRs, or hypervariable regions)
of the vanable light chain sequence of SEQ ID NO: 37, and/or one or more of the
- 'polypeptide sequences of SEQ ID. NO: 42; SEQ ID NO: 43; and SEQ ID NO: 44 which
correspond to the complementarity-determining reglons (CDRs, or hypervanable regions)
of the variable heavy chain sequence of SEQ‘ ID NO: 38, or combinations of these

polypeptide sequences. In another embodiment of the invention, the antibodies of the
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invention include combinations of the CDRs and the variable heavy and light chain
sequences set forth above. '

: [ﬁ100] In another embodiment, the invention cdntcinpl_atés other antibodies, such as for
example chimeric antibodies, comprising one or more of the polypeptide sequences of SEQ
ID NO: 39; SEQ ID NO: 40; and SEQ ID NO: 41A which comespond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 37, and/or one or more of the polypeptide sequences -
of SEQ ID NO: 42; SEQ ID NO: 43; and SEQ ID NO: 44 which correspond to thé
oombleméntarity-detennining regions (CD'Rs, or hypervariable regions) of the variable

heavy chain sequence of SEQ ID NO: 38, or combinations of these polypeptide sequences.

- In another embodiment of the invention, the antibodies of the invention include:

combinations of the CDRs and the variable heavy and light chain sequences set forth

above.

[0101] The invention also contemplates fragments of the antibody having binding

specificity to IL-6. In one embodiment of the.invention, antibody fragments of the

invention comprise, or alternatively consiét of, the polypeptide sequence of SEQ ID NO: '
37. In another embodiment of the invention, antibody fragments of the invention comprise,

or alternatively consist of, the polypeptide sequence of SEQ ID NO: 38.

[ﬁ102] In a further embodiment of the invention, fragments of the antibody having

- binding specificity to IL-6 comprise, or altematively consist of, one or more of the

. polypeptide sequences of SEQ ID NO: 39; SEQ ID NO: 40; and SEQ ID NO: 41 which

correspond to the éomplementarity-detenninjng' regions (CDRs, or hypervariable regions)

of the variable light chain sequence of SEQ ID NO: 37. _ |

[0103] = In a further embodiment of the invention, fragments of the antibody having

binding sbeciﬁcity to IL-6 comprise, or alternatively consist of, one or more of tth

polypeptide sequences of SEQ ID NO: 42; SEQ ID NO: 43; and SEQ ID NO: 44 which

correspond to the complementarity-determining regions (CDRs, or hypervariable regions)

of the variable heavy chain sequence of SEQ ID NO: 38. ‘
[0104]  The invention alsd contemplates antibody fragments which include one or more

of the antibody fragments described herein. In one embodiment of the invention,
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fragments of the antibodies having binding specificity fo IL-6 comprise, or alternatively- :
consist of, one, two, three or more, inciﬁding all of the following ‘antibody_fragxﬁgnts: the
~ variable light chain region of SEQ ID NO: 37; the variable heavy chain region of SEQ ID
NO: 38; the complementarity-determining regions (SEQ lD NO: 39; SEQ ID NO: 40; and
SEQ ID NO: 41) of the variable light chain region of SEQ ID NO: 37 and the.
complemenl;anty—detenmnmg regions (SEQ ID NO: 42; SEQ ID NO: 43; and SEQ ID NO :
44) of the variable heavy chain reglon of SEQ ID NO: 38, .
_[0105] In a preferred embodiment of the invention, the anti- 1L-6 antibody is Ab3
comprising SEQ ID NO: 37 and SEQ ID NO: 38, and havmg at least one of the b1ologlcal
‘activities set forth herein. '

~ [0106] In another embodimeht, the invention includes antibodies havling “binding -
specificity to IL-6 and possessing a variable light chain sequence com_pfising the sequence - -
set forth below: ' ‘ |
[0107) MDTRAPTQLLGLLLLWLPGAICDPVLTQTPSPVSAPVGGTVSISCQASQS
: VYENNYLSWFQQKPGQPPKLLIYGASTLDSGVPSRFKGSGSGTQFI‘LTITDVQ_CDD
AATYYCAGVYDDDSDDAFGGGTEV VVKRTVAAPSVFIFPPSDEQLKSGTASVVCL |
LNN (SEQ ID NO: 53) | " | | | | |
[0108] The invention also includes ahtibo_dies having binding specificity to IL-6 and
pbssessing a variable heavy chain sequence comprising the sequence set forth below:.
METGLRWLLLYAVLKGVQCQEQLKESGG.GLVTPGGTLTLTCTASGFSLNAYYMN

. WVRQAPGKGLEMGFHLNNNVAYANWAKGRFTFSKTSTTVDLKMTSPTPEDTAT
YFCARSRGWGAMGRLDLWGHGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGC
LVK (SEQ ID NO: 54). | | |
[0109] The invention further contemplates antibodies comprising one o'f more of the -
polypeptide sequences of SEQ ID NO: 55; SEQ ID NO: 56; and SEQ ID NO: 57 which
correspond to. the complementarity-determining regibns {CDRs, or hyﬁervariablé’ regions)
of the variable lighf chain sequence of SEQ ID NO: 53, and/or one or more of the
.' polypeptide sequences of SEQ ID NO: 58; SEQ ID NO: 59; and SEQ ID NO: 60 which
corréspond to the comp_lementarity—détennmmg regions (CDRs, or hypervariable regions) -

of the variable heavy chain seqﬁehce of SEQ ID NO: 34, or combinations of these -
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polypeptide sequences. In anothér embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy and light chain
sequehces set forth above.

[0110] In another embodiment, the invention cbntemplatcs other antibodies, such as for
example chimeric antibodies, éomprising one or more of the polypeptide sequences of SEQ
ID NO: 55; SEQ ID NO: 56; and SEQ ID NO: 57 which correspond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 53, and/or one or more of the pblypebtide sequences
of SEQ ID NO: 58; SEQ ID NO: 59; and SEQ ID NO: 60 which correspond to the
complementarity-determining regidns (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 54, or combinations of these polypeptide sequences.
In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. _

[0111} The invention also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the
invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
53. In another embodiment of the invention, antibody fragments of the invention comprise,
or alternatively consist of, the polypeptide seqiience of SEQ ID NO: 54. ,
[0112] In a further embodiment of the invention, fragments of the antibody having
binding specificity to IL-6 comprise, or alternatively consist of, one or more of the
polypeptide sequences of SEQ ID NO: 55; SEQ ID NO: 56; and SEQ ID NO: 57 which-
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
of the variable light chain sequence of SEQ ID NO: 53.

[0113] In a further embodiment of the invention, fragments of the antibody having
binding specificity to IL-6 comprise, or alternatively consist of, one or more of the
polypeptide sequences of SEQ ID NO: 58; SEQ ID NO: 59; and SEQ ID NO: 60 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 54,
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[0114] . The invention also contemplates antibody fragments which include one or more -
of the antibody fragments described herein. In one embodiment of the invention,
fragments of the antibodies having blndmg spec1ﬁc1ty to IL-6 comprise, or alternatively
 consist of, one, two, three or more, including all of the followmg antibody fragments: the
variatﬁle light ¢hain region of SEQ ID NO: 53; the variable heavy chain region of SEQ ID
NO: 54; the complementarity-détermining reéions (SEQ ID NO: 55; SEQ IDVNO: 56; and
SEQ ID NO: 57) of the variable light chain region of SEQ ID NO: 53; and the.
: .compIementanty-determmmg regions (SEQ ID NO: 58; SEQ ID NO: 59; and SEQID NO: |
60) of the variable heavy chain reglon of SEQ ID NO: 54. _
'[0115] In a preferred embodiment of the invention, the anti—IL—G antibody is Ab4,
- comprising SEQ ID NO: 53 and SEQ ID NO:’ 54, and having at least one of the biological
activities set forth herein. o o - : ' '
[0116] In another embodiment, the invention includes antibodies having binding
specificity to IL-6 and possessing a variable light chain sequence comprising the set;uent:e -
- set forth below o ‘ g
[0117] MDTRAPTQLLGLLLLWLPGATFAQVLTQTPSPVSAAVGGTVTINCQASQ
SVDDNNWLGWYQQKRGQPPKYLIYSASTLASGVPSRFKGSGSGTQFI‘ LTISDLECD
DAATYYCAGGFSGN]FAFGGGTEVVVKRTVAAPSVFIFPPSDEQLKSGTASVVCLL
NNF (SEQ ID NO: 69) '

[0118] The invention also includes antibodies htwing binditlg‘speciﬁcity to IIL—6., and
~ possessing a variable heavy chainrsequence comprising: the sequence set forth beloxtt:.
METGLRWLLLVAVLKGVQCQS'VEESGGRLVTPGTPLTLTCTVSGFSlLSSYAMSWV
RQAPGKGLEWIGIIGGFGTTYYATWAKGRFI‘ISKTSTTVDIRITSPTTEDTATYFCA

RGGPGNGGDIWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD

(SEQ ID NO: 70). | |

{0119]  The invention further contemplates antibodies comprising one or more of the
polypeptide sequencés of SEQ ID NO: 71; SEQ ID NO: 72; and SEQ ID NO: 73 which
- correspond to the complementarity-determining regions (CDRs, or hypervariable regions)'
of the variable light chain. sequence of SEQ ID NO: 69,' and/or one or more of the
polypeptide sequences of SEQ ID NO: 74; SEQ ID NO: 75; and SEQ ID NO: 76 which
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correspond to the coﬁlplcmentérity-detennining reéions (CDRs, or hypervariable regions)
- of the variable heavy chain. sequence of SEQ' ID NO: 70, or combinations of these
polypeptide sequences. In another efnbodiment of the invention, the antibodies of the
invention mnclude combinations of the CDRs ahd the variable heavy and light chain
| sequences set forth above. --
[0120]  In another embodiment, the invention contemplates other antibodies, such as for.
example chimeric antibodies, comprising one or more of the polypeptide s_equenées of SEQ '
ID NO: 71; SEQ ID NO: 72; and SEQ ID NO: 73 which corrcsimnd to the
‘ complementaritrde;termining regions. (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 69, and/or one or more of the polypeptide sequences
of SEQ ID NO: 74, SEQ ID NO: 75; and SEQ ID NO:-76 which correspond to the
complehentaritrdetennining regions (CDRs, or hypervariablé regions) of the variable
heavy chain sequence of SEQ ID NO: 70, or combinations of these polypeptide sequences. |
In another embodiment of the invention, the antibodiés_ of the invention include
combinations of the CDRs and the variable heavy and light chain Sequenceslset forth
. above, - -
[0121] The invention also contemplates fragments of the antibody having binding -
specificity to IL-6. In one embodimen;c of the invention, antibody fragments of the
invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
69. In another embodiment of the invention, antibody fragments of the invention comprise,
or alternatively consist of, the polypeptide sequence of SEQ ID NO: 70. |
[01_22] In a further embodiment of the invention, fragments of the antibody having
- binding specificity to IL-6 comprise, or alternatively consist of, one or more of the
polypeptide sequences of SEQ ID NO: 71; SEQ ID NO: 72; and SEQ ID NO: 73 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
of the variable light chain sequence of SEQ ID NO: 69. |
[0123] In a flirthcr.embodirnent of the invention, fragments‘ of the antibody having
binding specificity to IL-6 comprise, or alternatively consist of, one. or more of the
polypeptide sequences of SEQ ID NO: 74; SEQ ID NO: 75; and SEQ ID NO: 76 which
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correspond to the complementanty—detennmlng regions (CDRs, or hypervanable reglons)

of the variable heavy chain sequence of SEQ ID NO: 70. '

- [0124]  The invention also contemplates ant1body fragments which include one or more

' of the antibody fragments described herf_:iﬁ. In one Vembodiment of the invention,
fragrnénts of the antibodies having binding specificity to IL-6 comprise, or 'agllternatively
consist of, one, two, three or more, including all of the following antibody fragments: the
variable light chain region of SEQ ID NO: 69; the variable heavy chain region of SEQ ID .

- NO: 70; the complementarity—detennmihg regions (SEQ ID NO: 71; SEQ ID NO: 72;Aand
SEQ ID NO: 73) of the variable light chain- région of SEQ ID NO: 69; and the
‘complementanty—detenmnmg regions (SEQ ]D NO: 74; SEQ ID NO: 75; and SEQ ID NO:

o 76) of the variable heavy chain reglon of-SEQ ID NO: 70.

[0125] 1In a preferred embodiment. of the invention, the anti-IL-6 antibody is AbS,
comprising SEQ ID NO: 69 and SEQ ID NO: 70, and havmg at least one of the b1010g1ca1
activities set forth herem

' [0126] In another embodii_nent, the invention includes antibodies having binding

s‘peciﬁcity to IL-6 and possessing a variaBle light chain s;:quencé comprising the sequence

- . set forth below:

' [0127] MDTRAPT QLLGLLLLWLPGATFAAVLTQTPSPVSVPVGGTVTIKCQSSQS
VYNNFLSWYQQKPGQPPKLLIYQASKLASGVPDRFSGSGSGTQFTLTISGVQCDDA

' ATYYCLGGYDDDADNAFGGGTEVVVKRTVAAPSVFIFPPSDEQLKSGTASVVCLL

~ NNF (SEQ ID NO: 85) .
[0128] The mvent1on also mcludes antibodies having bmdmg spec1ﬁc1ty to IL-6 and
posseséing a variable heavy chain sequence comprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTVSGIDLSDYAMSWV
RQAPGKGLEWIGIIYAGSGSTWYASWAKGRFI‘ISKTSTTVDLKITSP’I"TEDTATYFC
ARDGYDDYGDFDRLDLWGPGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
VKD (SEQ ID NO: 86). .
[0129]  The invention further contemplates antibodies'comprismg' one or more of _thc'-
polypeptide sequences of SEQ ID NO: 87; SEQ ID NO: 88; and SEQ ID NO: 89 which

correspond to the complementari_ty-detennining ‘regions (CDRs, or hypervariable regions) -
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of the variable light chain sequénce of SEQ' ID .NO: 85, and/or one or more of the
polypeptide sequences of SEQ ID NO: 90; SEQ']D NO: 91; and SEQ ID NO: 92 which
correépond to the complementarity-determining regions (CDRs, or hypervariable regions)
- of the variable heavy chain sequence of SEQ ‘]D NO: 86, or combinations of these
polypeptide sequences. In another embodimerit of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy ‘and light chain.
sequences set forth above. | _ '
[0130] In another embodiment, the invention contemplates other antibodies, such as for
~example chimeric aﬁtibodies, comprising one or more of the polypeptide se'quences.of SEQ
ID NO: 87; SEQ ID NO: 88;' and SEQ ID NO: 89 which correspoud- to the-
complementarity-determining regions. (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 85, and/or one or more of ﬂ1e polypeptide sequences
of SEQ ID NO: 90; SEQ ID NO: 91; -and SEQ ID NO: 92 which correspond to the l
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 86, or combinations of these polypeptide sequences,
In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. .
[0131] The invention also contemplates fragments of the antibody having binding
specificity to IL-6. -In one embodiment of the invention, antibody fragments of the
. invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
85'1 In another embodiment of the inveﬁti_oil, antibody fragments of the invention comprise,
or alternatively consist of, the polypeptide sequence of SEQ ID NO: 86.
[0132] In a further embodiment of the in\?cntion, fragfrlents of the antibody having
binding specificity to IL-6 comprise; or alternatively consist of, one or more of the
polypeptide sequences of SEQ ID NO: 87; SEQ ID NO: 88; and SEQ ID NO: 89 which
correspond to the'complementarity-detcnnining regions (CDRs, or hypervariable regions)
- of the variable light chain sequence of SEQ ID NO: 85. _
[0133] In a further embodiment of the invention, fragments of the antibody having

binding specificity to IL-6 comprise, or alternatively consist of, one or more of the
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polypeptide seqilences of SEQ ID NO: 90; SEQ D NQ: 91; and SEQ ID NO: 92 which
correspond to the complementarity—detel;miniﬂg regions (CDRs, or hypervariable regions)
of the variableheavy chain sequence of SEQ ID NO 86.
| [0134] - The invention also contemplates antibody fragments Wthh include one or more |
of the antlbody fragments described- herein. In one embodiment of the mventlon
fragments of the antibodies having binding specificity to 1L-6 comprise, or alternatively
consist of, one, two, three or more, includiﬁg all of the following antibody fragments: th_e i
- variable light chain region of SEQ ID NO: -85; the variable heavy chain region of SEQ D
NO:‘ 86; the complementarity-determining regions (SEQ ID NO: 87; SEQ ID NO: 88; and
SEQ ID NO: 89) of the variable light chain fegion of SEQ ID NO: 85; and. the
- . .complementarity-determining reglons (SEQ ID NO: 90; SEQ ID NO: 91 and SEQ ID NO:~
92) of the variable heavy chain region of SEQ ID NO: 86. .
[0135] Ina preferred embodiment of the invention, the anti—IL 6 anﬁbody is Ab6,
comprising SEQ ID NO: 85 and SEQ ID NO: 86, and havmg at ]east one of the b10]og1ca1
activities set forth herein.
[0136] In another embodiment, the invention includes antibodies having - binding
specificity to IL-6 and possessing a _\far"iable light chain sequence comprising the sequence
set forth below: |
[013'7] MDTRAPTQLLGLLLLWLPGARCAYDMTQTPASVSAAVGGTVTIKCQAS.
' QSINNELSWYQQKSGQRPKLLIYRASTLASGVSSRFKGSGSGTEFI‘LTISDLECADA
_ ATYYCQQGYSLRNIDNAFGGGTEVVVKRTVAAPSVFIFPPSDEQLKSGTASVVCLL
 NNF (SEQ ID NO: 101)
[0138] The invention also includes antibodies having bmdmg sPec1ﬁc1ty to IL-6 and
possessmg a vartable heavy chain sequence comprlsmg the sequence set forth below:
METGLRWLLLVAVLSGVQCQSLEESGGRLVTPGTPLTLTCTASGFSLSNYYMTWV
RQAPGKGLEWIGMIYGSDETAYANWAIGRFT EKTSﬁVDLKMTSLTMDTATYF
CARDDSSDWDAKFNLWGQGTLVTVSSASTKGPS VFPLAPSSKSTSGGTAALGCLV
K (SEQ ID NO: 102). | | | s
[0139] The invention further contemplates antibodies comprising one or more. of the
polypeptide sequences of SEQ ID NO: 103; SEQ ID NO: 104; and SEQ ID NO: 105 which
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correspond to the complcmenta:ity—determining regions (CDRs, or hypervariable regions)
of the variable light chain sequence of SEQ ID NO: 101, and/or one or more of the
polypeptide sequences of SEQ ID NO: 106; SEQ ID NO: 107; and SEQ ID NO: 108 which
| correspond to the complementarity-determining regions (CDRs, or hypervanable regions)
of the variable heavy chain sequence of SEQ ID NO: 102, or combinations of these
polypeptide sequences. In another embodirﬁcnt of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy and light chain
'sequences set forth above. | o
[0140] In another embodiment, the invention coﬁtemplatés other antibodies, such as for
example chimeric antibodies, comprising one or more of the polypeptide sequences of SEQ
-ID NO: 103; SEQ ID NO: 104; and SEQ ID NO: 105 which correspond to the
complementarity-determining regions (CDRs, or hypervariable regiohs) of the variable |
light chain sequence of 'SEQ ID NO: 101, and/or one or more of the polypeptide sequencés
of SEQ ID NO: 106; SEQ ID NO: 107; and SEQ ID NO: 108 which correspond to the
complementarity-determining '_regions (CDRs, or hypervariable ré'gions) of the variable
heavy chain sequence of SEQ ID. NO: 102, or combinations of these polypeptide.
sequences. In another embodiment Qf the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
aiaove. |

[0141) The invention also contemplates fragments of the aritibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of thé
invention comprisé, or altematively consist of, the polypeptide sequence of SEQ ID NO:
101. In another embodiment of the invention, antibody fraéments of the invention
comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO: 102.

[0142] In a further embodiment of the invention, fragments of the antibbdy having
binding specificity to IL-6 comprise, or alternatively consist of, one or more of the |
polypeptide sequences of SEQ ID NO: 103; SEQ ID NO: 104; and SEQ ID NO: 105 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions) '

of the variable light chain sequence of SEQ ID NO: 101.
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[0143] In a further embodiment of the invention, fragments of thc. antibody having
binding specificity to IL-6 comprise, or'altcrnatively consist of, one or more of the
polypéptidc sequences of SEQ ID NO: 106; S-EQ ID NO:.107; and SEQ ID NO: 108 which
- correspond to the complementarity-determining r_égions (CDRs, or h_ypérvariable regions)
of the variable hcavy chain chﬁcncc of SEQ ID NO: 102.
[0144]  The invention also contemplates antibody fragments which include one or more-
~ of the antibody fragments described herein. In one embodiment of the 'invention,
fragments of the antibodies having binding specificity to IL-6 comprise, or alternatively
consist .of, one, two, three or more; including all of the following antibody fragménts: the
variable light chain region of SEQ ID NO: 101; the variable heavy chain region of'S.EQ ID
NO: 102; the complementarity-determining regions (SEQ ID NO: 103; SEQ ID NO: 104,
and SE.Q ID NO: 105) of the variable light chain region of SEQ ID NO: 101; and the
complementarity-determining regions (SEQ ID NO: 106; SEQ ID NO: 107; and SEQ ID
NQO: 108) of the variable heavy chain region of SEQ ID NO: 102. -

[0145] 'The invcntioh,also contemplatés variants - wherein either of the heavy chain
- polypeptide sequences of SEQ ID NO: 117 or SEQ ID NO: 118 is Substitu_ted for the heavy
chain polypeptide sequence of SEQ ID NO: 102; the light chain polypeptide sequence of
SEQ ID NO: 119 is substituted for the Iight chain polypeptide sequence of SEQ ID NO:
101; and the heavy chain CDR sequence of SEQ ID NO: 121 is substituted for the heavy
chain CDR sequence of SEQ ID NO: 107.

'[014‘6] ‘In a preferred embodiment of the invcntion; the anti-IL-6 antibody is Ab7,
comprising SEQ ID NO: 101 and SEQ ID NO: 102, or the alternative SEQ ID NOs set
~ forth in paragraph [0138] above, and having at least one of the biological activities set forth '

herein, ' ' ' '

[0147] In another embodiment, the invention includes antibodies having binding
specificity to IL-6 and possessing a variable light chain sequcncé comprising the sequence
set forth below: - |
[0148] MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSPVSAAVGGTVTISCQSSQS
VGNNQDLSWFQQRPGQPPKLLIYEISKLESGVPSRFSGSGSGTHFI‘LTIS-GVQCDDA
ATYYCLGGYDDDADNA (SEQ ID NO: 122) '
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[0149] - The invention also includes antibodies having binding specificity to IL-6 and
possessing a variable heavy chain seqﬁence comprising the sequence set foﬁh below:
METGLRWLLLVAVLKGVQCHSVEESGGRLVTPGTPLTLTCTVSGFSLSSRTMSWV

| RQAPGKGLEWIGYIWSGGSTYYATWA_KGRFI‘ISKTSTTVDLKITSP’ITEDTATYFC
ARLGDTGGHAYATRLNL (SEQ ID NO: 123).

[0150] The invention further contemplateé éntibodies comprising one or more of the
polypeptide sequences of SEQ ID NO: 124; SEQ ID NO: 125; and SEQ ID NO: 126 which
. correspond to the complementarity-determining regions (CDRs, -or hypervariable regibns)
of the variable light chain sequence of SEQ ID NO: 122, and/or one or more of the
polypeptide sequences of SEQ ID NO: 127; SEQ ID NO: 128; and SEQ ID NO: 129 which

. correspond to the complementarity—detennining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO:' 123, or combinations of these .
polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy and lightA chain
sequences set forth above. _

[0151] ‘In another embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprisihg one or more of the polypeptide sequences of SEQ
ID NO: 124; SEQ ID NO: 125; and SEQ ID NO: 126 which correspond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
- light chain sequence of SEQ ID NO: 122, and/or one or rm(')re of the polypeptide sequences
of SEQ ID NO: 127; SEQ ID NO: 128; and SEQ ID NO: 129 which correspond to the
complementmity-détermining regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 123, or combinations of these polypeptide
sequences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. _ : -

[0152] The inveﬂtion also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of,A the polypeptide sequence of SEQ ID NO:
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122, In another eﬁlbodiment_ of the invention, antibody fragments of the invention
- comprise, or alternatively consist of, the potypeptide sequence of SEQ ID NO: 123.

[0153'] In a further embodiment of the invention, fraginents of the antibody having
~binding specificity to IL-6 comprise, or altematively consist of, one or more of the
polypeptide sequences of SEQ ID NO: 124; SEQ ID NO: 125; and SEQ ID NO: 126 which
correspond to the complementanty-determmmg reglons (CDRs, or hypervanable regions)-
~ of the variable light chain sequence of SEQ ID NO: 122. '

[0154] 1In a further embodiment of the invention, fragments of the antlbody havmg
~ binding specificity to IL-6 comprise, or altematlvely_ consist of, one or more of the
polypeptide sequences of SEQ ID NO: 127"SEQ ID NO: 128' and SEQ ID. NO: 129 which
.correspond to the complementarity- determmmg regions (CDRS or hypervarlabie‘ reglons)
~of the vanable heavy chain sequence of SEQ ID NO: 123.

[0155] - The invention also contemplates antibody fragments which include one or more
of the antibody ' fragments described herein. In one embodiment of the invention,
fragments of the anti‘podies having bindi:_tg speciﬁcity to IL-6 contpriSe, or altermnatively
-consist of, one, two, thtee or more, including all of the following .antibody fragments: the
- variable light chain region of SEQ ID NO: 122; the variable heayy chain region of SEQ ID
| NO: 123; the complementarity-detennininé regions (SEQ ID NO: 124; SEQ ID NO: 125;
and SEQ ID NO: 126) of the variable light'chaio region of SEQ ID NO: 122; and the
complementarity-determining regions (SEQ ID NO: 127; SEQ ID NO: 128; and SEQ ID _
NO: 129) of the variable heavy chain reglon of SEQ ID NO:'123.

[0156] In a preferred embodiment of the invention, the anti-IL-6 antibody is AbS,
* comprising SEQ ID NO: 122 and SEQ ID NO 123, and having at least one of the
biological activities set forth herein. _ 7 _
[0157] In another embodiment, the invention includes antibodies hav_ing binding
specificity to .IL-6.and possessing a variable light chain sequence comprising the sequence
set forth below: | - o o a

[0158] MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSSVSAAVGGTVSISCQSSQS
VYSNKYLAWYQQKPGQPPKLLIYWTSKLASGAPSRFSGSGSGTQFI‘LTISGVQCDD
AATYYCLGAYDDDADNA (SEQ ID NO: 138)
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[0159] The invention also includes antibodies having binding specificity to_IL—6- and -
possessing a variéblc heavy chain se:jﬁeuce comprising the sequence set forth below:
- METGLRWLLLVAVLKGVQCQSVEESGGRLVKPDETLTLTCTASGFSLEGGYMTW
| VRQAPGKGLEWIGISYDSGSTYYASWAKGRFTISKTSSTTVDLKMTSLTTEDTATY
'FCVRSLKYPTVTSDDL (SEQ ID NO: 139). |

[0160] The invention further contemplates antibodies comprising one or more of the
polypeptide sequences of SEQ ID NOI: 140; SEQ ID NO: 141; and SEQ ID NO: 142 which
- correspond to the complementarity-determining regions (CDRs, or hypervariable regibné) '
of the variable light chain seqhence of SEQ ID NO: 138, and/or one or more of the
polypeptide sequences of SEQ ID NO: 143; SEQ ID NO: 144; and SEQ ID NO: 145 which
correspond to the complemcntarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 139, or combinations of these |
polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the .variable heavy and light chain
- sequences set forth above. '

[0161] In another embodiment, the invéntion contemplates other antibodies, such as for
example chimeric antibodies, comprising one or more of the polypeptide sequ‘eﬁoes of SEQ
ID NO: 140; SEQ ID NO: 141; and SEQ ID NO: 142 which correspond to the
complemcntarity-detcrﬁlining regions (CDRs, or hypervariable regions) of the variable.
light chain sequence of SEQ ID NO: 138, and/or one or _nidre of the polypeptide sequences
of SEQ ID NO: 143; SEQ ID NO: 144; and SEQ ID NO: 145 which correspond to the
complementaﬂty-détennining regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 139, or combinatioﬁs of these polypeptide
sequences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequencés set forth-
above. : -
[0162] The invention also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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138. In another ernbodim‘ent of th_e invention, antibody' fragments’ of the__invention '
comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO: 139,

- {0163] In a further embodiment of the invéﬂtiOn, fragments of the antibody having
binding specificity to IL-6 comprise, or alternatively consist of, one or more of the
polypeptide sequences of SEQ ID NO: 140; SEQ ID NO: 141; and SEQ ID NO: 142 which
correspond to the complementarity-detennining regions (CDRs, or hyperiral'iable'regions)
of the variable light.chain sequence of SEQ ID NO: 138. . _

- [0164] In a further embodiment of the invention, fragments of the antibody haning-
binding speciﬁcity to IL-6 comprise, or .altemat_ively censist of, one or more of the
polypeptide sequences of SEQ ID NO: 143; SEQ ID NO: 144; and SEQ ID NO: 145 which

o correspond to the complementarity-determining regions (CDRs, or hypervariable regions)

of the variable heavy chain sequence of SEQ ID NO: 139. . A
[0165] The invention also contemplates antibody fragments Wthh include one or more
of the antibody fragments described herein. In one embodiment of the invention,
: fragments of the antibodies having' binding specificity to- IL-6 comprise, or alternlativel'y
consist of, one, two, three or more, including all of the following antlbody fragments the
variable light chain reglon of SEQ ID NO: 138; the variable heavy chain region of SEQ ID
' NO: 139; the complementanty-detennmmg regions (SEQ ID NO: 140; SEQ ID NO: 141;
. and SEQ ID NO: 142) of the variable light chain reglon of SEQ ID NO: 138; and the
complementanty detenmnmg regions (SEQ ID NO: 143; SEQ ID NO: 144; and SEQ ID
- NO: 145) of the variable heavy chain region of SEQ ID NO: 139.

[0166] In a preferred embodiment of the invention, fhe anti-IL-6 antibody is Ab9,
comprising SEQ ID NO: 138 and SEQ ID NO: 139, and hav1ng at least one of the
biological activities set forth herein,

[0167] In another embodiment, the invention includes antibodies having binding
specificity to IL-6 and possessing a variable light chain sequence comprising the sequence
set forth below: S :

[0168] MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSPVSAAVGGTVTISCQSSQS7
VYNNNDLAWYQQKPGQPPKLLIYYASTLASGVPSRFKGSGSGTQFTLTISGVQCD .
DAAAYYCLGGYDDDADNA (SEQ ID NO; 154) '
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[0169] The invention also includes antibodies having binding specificity to IL-6 and
possessing a variable heavy chain sequence comprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTVSGLSLSSNTINWV
RQAPGKGLEWIGYIWSGGSTYYASWVNGRFTISKTSTTVDLKITSPTTEDTATYFC
ARGGYASGGYPYATRLDL (SEQ ID NO: 155).

[0170] The invention further contemplates antibodies comprising one or more of the
polypeptide sequences of SEQ ID NO: 156; SEQ ID NO: 157; and SEQ ID NO: 158 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
of the variable light chain sequence of SEQ ID-NO: 154, and/or one ‘or more of the
polypeptide sequences of SEQ ID NO: 1_59; SEQ ID NO: 160; and SEQ ID NO: 161 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions) -
of the Variable heavy chain sequence' of SEQ ID NO: 155, or combinations of these
polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy and light chain
sequences set forth above. | ‘

t0171] In another embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprising one or more of the polypeptide sequences of SEQ
ID NO: 156; SEQ ID NO: 157; and .SEQ ID NO: 158 which correspond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 154, and/or one or more of the polypeptide sequences
of SEQ ID NO: 159; SEQ ID NO: 160; and SEQ ID NO: 161 which correspond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 155, or combinations of these polypeptide
sequences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above.

[0172] The invention also contemplates fragments of the ahtibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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154.  In another embodiment of the inventior, antlbody fragments of the invention
comprise, or alternatwely consist of the polypeptlde sequence of SEQ ID NO: 155,

[0173] In a further embodiment of the invention, fragments of the antibody having
binding specificity to IL-6 comprise, or alternatively consist of, one or more of the
polypeptide sequences of SEQ ID NO: 156; SEQ ID NO: 157; and SEQ ID NO: 158 which
correspond to the COmpIementafity—'detenninin'g regions (CDRs, or hypervariable regions)
of Lhe variable llght chain sequence of SEQ ID NO: 154, ‘ o
: _[0174] In a further embodiment of the invention, fragments of the antibody hav:ng .'
binding specificity to JL 6 compnse or alternatlvely con31st of, one or more of the
polypeptide sequences of SEQ ID NO: 159; SEQ ID NO: 160; and SEQ ID NO: 161 which

o correspond to the complementanty—determmmg reglons (CDRs, or hypervariable reglons)'

of the variable heavy chain sequence of SEQ ID NO: 155.

[0175]  The invention also contemplates antibody fragments which 1ncIude one or more
of the antibody fragments descnbed herein. In one embodiment of the invention,
fragments of the antibodies havmg binding specificity to IL-6 comprise ‘or alfematively
consist of -one, two, three or more, 1ncIud1ng all of the followmg antlbody fragments the
- variable light chain region of SEQ ID NO: 154; the variable heavy chain region of SEQ ID
NO: 155; the complementanty—deterrnmmg regions (SEQ ID NO: 156; SEQ ID NO: 157;
and SEQ ID NO: 158) of the variable light chain region of SEQ ID NO: 154; and the
' comp]ementanty—detennmlng regions (SEQ ID NO: 159; SEQ ID NO: 160 and SEQ ID
- NO: 161) of the variable heavy chain region of SEQ ID NO: 155.

[0176] In a preferred embodiment of the invention, the anti-IL-6 antibody is Abl0,
compnsmg SEQ ID NO: 154 and SEQ ID NO: 155, and havmg at least one of the
bxologlcal activities set forth herein. ' o
[0177] In another embodiment, the invention includes antibodies having bindiné
specificity to IL-6 and possessing a variable light chain sequence comprising the sequence
set forth below: - S ' ‘

[0178] MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSSVSAAVGGTVTINCQSSQ7
SVYNNDYLSWYQQRPGQRPKLLIYGASKLASGVPSRFKGSGSGKQFI‘LTISGVQC
DDAATYYCLGDYDDDADNT (SEQ ID NO: 170)
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[0179F The invenfion also ix)ciudes antibodies having binding specificity to IL-6 and
_ possessing a variable heavy chain sequence comprising the sequence set forth below:
METGIRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTVSGFTI_STNYYLSW

. VRQAPGKGLEWIGITYPSGNTYCAKWAKGRFT ISKTSSTTVDLKMTSPTTEDTATY
FCARNYGGDESL (SEQ ID NO: 171). - ’ :

[0180] The invention further contemplates antibodies comprising one or more of the
polypeptide sequences of SEQ ID NO: 172; SEQ ID NO: 173; and SEQ ID NO: 174 which
correspond to thie complementarity-determining regions (CDRs, or hypervariable regions)
of the variable light chain sequence of SEQ ID'NO: 170, and/or one or more of the
polypeptide sequences of SEQ ID NO: 175; SEQ ID NO: 176; and SEQ ID NO: 177 which-
corrcspohd to the complementaritydeteﬁnining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 171, or combinations of these
polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the vaﬁable heavy and light chain
sequences set forth above. | ' 7

[0181] In another erhbodimcnt, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprising one or more of the polypeptide éequences of SEQ
ID NO: 172; SEQ ID NO: 173; and .SEQ ID NO: 174 which correspond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 170, and/or one or more of the polypeptide sequences
of SEQ ID NO: 175; SEQ ID NO: 176; and SEQ ID NO: 177 which correspond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
heavy chainsequence of SEQ ID NO: 171, or combinations of these polypeptide
scquences.l In another embodiment of the invcﬂtion, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. | _

[0182] The invention also confemplates fragments of the éntibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

. invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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170. In another embodiment of the invention, antibody fragments of the invention
comprise, or altematlvely consist of, the polypeptlde sequence of SEQ ID NO: 171.

[0183] In a further embodiment of the invention, fragments of the antibody having
| binding specificity to IL-6 comprise, or alternatively consist of, one or more of the
polyﬁeptide sequences of SEQ ID NO: 172; SEQ ID NO: 173; and SEQ -ID NO: 174 which
correspond to the complementaﬁty-detennining regions (CDRs, or hypgﬁmiable regions)
of the variable light chain sequence of SEQ ID NO: 170. | _ .
- [0184} In a further embodiment of the in\?ention,‘ fragments of the antibody haifiﬁg |
binding specificity to IL-6 comprise, or 'alternatively consist of, one or more of the
polypéptide sequences of SEQ ID NO: 175; SEQ ID NO: 176; and SEQ ID NO: 177 which

- correspond to the complementarity-determining regions (CDRs, or hypervariable regions)

of the variable heavy chain sequence of SEQ ID NO: 171.

- [0185]  The invention also contemplates antibody fragments which include one or mdre
of the antibody fragménts ~described herein. In bne_. embodiment of the‘ invention,
fragments of the antibodies having binding specificity to IL-6 comprise, or alternatively
consist of, one, two, three or more, including all of the following antibody fragments: the
variable light chain region of SEQ D NO: 170; the variable hcavy. chain regioh of SEQ ID
NO: 171; the complementarity-detenninmg regions (SEQ ID NO: 172; SEQ ID NO: 173;
and SEQ ID NO: 174) of the variable hght chain regmn of SEQ ID NO: 170 and the
' complcmcntanty-detenmnmg rcglons (SEQ ID NO: 175 SEQ D' NO: 176 and SEQ ID
~ NO: 177) of the variable heavy chain region of SEQ ID NO: 171.

[0186] In a prefen'ed embodiment of the invention, the anti- 1L-6 anﬁbody is Abll,
comprising SEQ ID' NO: 170 and SEQ ID NO: 171, and hav1ng at least one of the
blologlcal activities set forth herein. : o
[0187] In another embodiment, the invention includes antibodies having -binding
specificity to IL-6 and possessing a variable light chain sequenc\, COmprising thc sequence
set forth below:

[0188] MDTRAPTQLLGLLLLWLPGARCDVVMTQTPASVEAAVGGTVTIKCQAS
ETIGNALAWYQQKSGQPPKLLIYKASKLASGVPSRFKGSGSGTEYTLTISDLECAD
AATYYCQWCYFGDSV (SEQ ID NO: 186)
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[0189] The invention also inclﬁdes antibodies having binding speciﬁcitj( to IL-6 and
; possessmg a variable heavy chain sequence compnsmg the sequence set forth below:
METGLRWLLLVTVLKGVQCQEQLVESGGGLVQPEGSLTLTCTASGFDFSSGYYM
CWVRQAPGKGLEWIACEFT].TTNTYYASWAKGRFI‘ISKTSSTTVTLQMTSLTAADT
ATYLCARGIYSDNNYYAL (SEQ ID NO: 187). ‘

[0190]  The invention further contemplates antibodies comprising one or more of the.
polypeptide sequences of SEQ.ID NO: 188; SEQ ID NO: 189; and SEQ ID NO: 190 which

correspond to the complementarity-determining regions (CDRs, or hypervariable regions)

. ~of the variable light chain sequence of SEQ ID‘NO: 186, and/or -one or more of the

polypeptide sequences of SEQ ID NO: 191 SEQ ID NO: 192; and SEQ ID NO: 193 which"
correspond.-to the complementarity- determmmg reg1ons (CDRs or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 187, or combinations of these
- polypeptide sequences. In another embodiment of the invention, the antibodies of the
.inventi-on include combinations of the CDRs and the vafiable heavy and light chain
sequences set forth above

[0191]  In another embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprising one or more. of the polypeptide sequences of SEQ
]D NO: 188; SEQ ID NO: 189; and 'SEQ ID NO: 190 which correspond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the.variable
light chain sequence of SEQ ID NO: 186, and/or one or more of the polypeptide sequences
of SEQ ID NO: 191; SEQ ID NO: 192; and SEQ ID NO: 193 which correspond -to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
heevy chain'éequence of SEQ ID NO: 187, or combinations of these polypeptide
sequences.. In another embodiment of the inveﬁtion, the antibodies of the invention include
combinations of the CDRs.and the variable heavy and light chain sequences set forth
above, | : .

(0192] The invention also coﬁtemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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186. In another elnbodiment of the invention, antibody fragments of 'the_ invention
" comprise, or alternatively consist of, the poiypeptide sequence of SEQ ID NO: 187.

[0193] In a further embodiment of the invention, fraginqnts of the antibody having‘
~ binding specificity to IL-6 comprise, or alternatively consist of, one or more of the |
polypeptide sequences of SEQ”ID NO: 188; SEQ ID NO: 189; and SEQ ID NO: 190 which
correspond to the complementarity-determining regions (CDRs or hypcrvanable regions) . |
of the variable light chain sequence of SEQ ID NO: 186."

[0194] In a further embodiment of the 1nvent10n fragments of the antlbody havmg
binding specificity to IL-6 comprise, qr alternatlvcly consist of, one or more of the
polypcptlde sequences of SEQ ID NO: 191; SEQ ID NO: 192 and SEQ ID NO: 193 which -
corresPond to the complementanty-detenmmng reglons (CD‘%S or hypervariable regions)

_ of the variable heavy chain sequence of SEQ ID NO: 187.

. [0195] . The invention also contemplates antlbody fragments wh1ch include one or more
rof the antibody fragments described herein. In one embodlment of the invention,
fragments of the antinodies having bindiné spcciﬁcity_ to IL-6 comprise, or alternatively
-consist of, one, two, three or more, incli.lding' all of thé following antibody fragments: the
variable light chain region of SEQ ID NO: 186; the variable heavy chain region of SEQ ID
NO: 187; the complementanty—detennmlng regions (SEQ ID NO: '188; SEQ ID NO 189
and SEQ ID NO: 190) of the variable light chain region of SEQ ID NO: 186; and the
| complementarity-determining regions (SEQ ID NO: 191; SEQ ID NO: 192; and SEQ ID
. NO: 193) of the variable heavy chain rcglon of SEQ ID NO:'187. ‘ |
[0196] Ina preferred embodiment. of the invention, the anti- IL—6 antibody is Abl2,
comprising SEQ ID NO: 186 and SEQ D NO 187, and havmg at least one of the
- biological activities set forth herein. o

[0197] In another embodiment, the invention. includes antibodies having binding
specificity to IL-6 and possessing a variable light chain sequence cdmpﬂsing the sequence
set forth below: ' o | : - .‘ o .
[0198] MDTRAPI‘QLLGLLLLWLPGARCDVVMTQTPASVEAAVGGT_VTIKCQAS
ESIGNALAWYQQKPGQPPKLLIY KASTLAS GVPSRFSGS'GSGTEFTLTISGVQCADA
AAYYCQWCYFGDSV (SEQ ID NO: 202) | |
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[0199] The invention also includes antibodies having binding specificity to IL-6 and
possessing a variable heavy chain setjﬁence comprising the sequence set forth below:
METGLR‘WLLLVAVLKGVQCQQQLVESGGGLVKPGASLTLTCKASGFSFSSGYYM

' CWVRQAPGKGLESIACIFTI'FDNTYYANWAKGRPTISKPSSPTVTLQMTSLTAADT
ATYFCARGIYSTDNYYAL (SEQ ID NO: 203).

(0200] The invention further contemplates éntibodies comprising one or more of the
polypeptide sequences of SEQ ID NO: 204; SEQ ID NO: 205; and SEQ ID NO: 206 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regibné)
of the variable light chain,sequence of SEQ ID NO: 202, and/or one or more of the
polypeptide sequences of SEQ ID NO: 207; SEQ ID NO: 208; and SEQ ID NO: 209 which

- correspond to the complementarity-determining regions (CDRs, or hypervariable regions)

of the variable heavy chain sequence of SEQ ID NO: 203, or combinations of these

polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy and light chain
sequences set forth above.

[0201] ' In another embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprising one or more of the polypeptide sequences of SEQ
ID NO: 204; SEQ ID NO: 205; and SEQ ID NO: 206 which correspond to the
cbmplernen;arity-determining regions (CDRs, or hypervariable regions) of the variable
- light chain sequence of SEQ ID NO: 202, and/or one or more of the polypeptide sequences
of SEQ ID NO: 207; SEQ ID NO: 208; and SEQ ID NO: 209 which correspond to the
complementarity-détennming regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 203, or combinations of these polypeptide
sequences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above.

(0202] The invention also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of,. the polypeptide sequence of SEQ ID NO;
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202. In another enlbodiment. of the inventiqn, antibody fragments of the invention
: comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO: 203, .
- [0203] In a further embodiment of the invention, fragments of the antibody having
- binding specificity to. IL-6 comprise, or alternatively consist of, one or more of Lhe
polypeptide sequences of SEQ ID NO: 204; SEQ ID NO: 205; and SEQ ID NO: 206 which
correspond to the complementarity-detefmining reglons (CDRs or hypervanable regions)
of the variable light chain sequence of SEQ ID NO: 202. '
f0204] In a further. embodiment of the invention, fragments of t.he antrbody hav1ng
binding specificity to IL-6 comprise, or alternatlvely consist of, one or more of the
polypeptlde sequences of SEQ ID NO: 207 "SEQ ID NO: 208 and SEQ ID NO: 209 which
correspond to the complementarrty—detennmmg regions (CDRs or hypervanable reglons)
of the variable heavy chain sequence of SEQ ID NO: 203.
. [0205] The invention also contemplates antibody fragments which include one or more
‘of the antibody fragments described herein. In one embod1ment of the invention,
fragments of - the antlbodres having bmdmg spec:ﬁcrty to IL-6 compnse or alternatively
- consist of one, two, three or more, mcludrng all of the following antlbody fragments: the
variable hght chain region of SEQ ID NO: 202; the variable heavy chaln region of SEQID
NO: 203; the complementanty—determmmg regions (SEQ ID NO: 204; SEQ ID NO 205;
and SEQ ID NO: 206) of the vanable light ‘chain region of SEQ ID NO: 202; and the
complementarity-determining regions (SEQ ID NO: 207; SEQ ID NO: 208 and SEQ ID
- NO: 209) of the variable heavy chain regron of SEQ ID NO: 203,
[0206] Ina preferred embodiment of the invention, the anti-IL-6 antlbody is'Ab13,
- comprising SEQ ID NO: 202 and SEQ ID NO: 203, and having at least one of the
biological activities set forth herein. | |
[0207] In another embodlment the invention includes antrbodres having binding
specificity to 1L-6 and possessmg a vanable light chain sequence compnsmg t.he sequence
set forth below: '
[0208] MDTRAPTQILGLLLLW]_PGARCDVVMTQTPASVEAAVGGTVTIKCQAS
QSVSSYLNWYQQKPGQPPKLLIYRASTLESGVPSRFKGSGSGTEFTLTISDLECADA
ATYYCQCTYGTSSSYGAA (SEQ ID NO: 218) | -
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[0209] . The invention also includes antibodies having binding specificity to IL-6 and
possessing a variable heavy chain seqﬁence comprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTP_LTL-TCTVSGISLSSNAISWVR

| QAPGKGLEWIGIISYSGTTYYASWAKGRFTISKTSSTTVDLKITSP’I”I‘EDTATYFCA
RDDPTTVMVMLIPFGAGMDL (SEQ ID NO: 219),

[0210]  The invention further contemplates éntibodics comprising one or more of the
polypeptide sequences of SEQ ID NO: 220; SEQ ID NO: 221: and SEQ ID NO: 222 which
- correspond to the complementarity-determining regions (CDRs, -or hypervariable regibnsj '
of the variable light chain sequcnce of SEQ ID NO: 218, and/or one or more of the
polypeptide sequences of SEQ ID NO: 223; SEQ ID NO: 224; and SEQ ID NO: 225 which
- correspond to the complementarity-determining regions (CDRs, or hypervariable regions) -
of the variable heavy chain sequence of SEQ ID NO:' 219, or combinations of these
polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinati_ons of the CDRs and the variable heavy and light- chain
sequences set forth above. | ‘

[0211] . In another embodiment, the invention contemplates other aﬂtibodies, such as for
example chimeric antibodies, comprising one or more of the polypeptide sequences of SEQ
- ID NO: 220; SEQ ID' NO: 221; and SEQ ID NO: 222 v?hich coirespond to the
complementarity-detgnﬁining regions (CDRs, or hypervariable regions) of the variable
~ light chain sequence of SEQ ID NO: 218'; and/or one.or _mdre of the polypeptide sequences
of SEQ ID NO: 223; SEQ ID NO: 224; and SEQ ID NO: 225 which correspond to thé
complementaﬁty—détennining regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 219, or combinatioﬁs of these polypeptide
sequences. In another embodiment of the invention, the antibodies of r.hé invention include
combinations of the CDRs and the variable heavy and light chain sequences set fortﬁ
above. | ' '

[0212] The invention ‘also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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218. In another cmbodlmcnt of the invention, antlbody fragments of the invention
_ compnsc or alternatively consist of, the polypeptlde sequence of SEQ ID NO: 219.

[0213] In a further embodiment of the mvcntlon fragments of the antlbody having
- binding spemﬁcny to IL-6 comprlse or alternatively consist of, one. or more of the
polypeptide sequences of SEQ ID NO: 220; SEQ ID NO: 221; and SEQ ID NO: 222 which
correspond to the complcmcnt_ar;ty—detcnnmmg,reglons (CDRs, or hypervariable regions)
of the variabie light chain sequence of SEQ ID NO: 218, o | |
[0214] In a further embodiment of the irl\}ention, fragments of the antibody having
binding Speciﬁcity to IL-6 comprise, or altcmaﬁvely Vconsist of, one or mon:._,'of the
polypeptide sequences of SEQ ID NO: 223"SEQ ID NO: 224; and SEQ ID NO: 225 which
correspond to the complcmcntanty-dctcnmmng regions (CDRs, or hypervanablc reglons)

_ of the variable heavy chain scqucnce of SEQ ID NO: 219.

[0215]  The invention also contemplates antibody fragments which include one or more
of the antibody fragments described herein. In 'om_a embodiment of the invention, .
fragments of the antibo.dies having -bindiﬁg specificity to IL-6 compriVSe,.'or alternatively
 consist of,l one, iwo; ﬂﬁee Or more, includiﬁg all of the following antibody fragments: the-
variable light chain region of SEQ ID NO: 218; the variable heavy chain fégion of SEQ ID

| NO: 219; the complementarity-determining regions (SEQ ID NO: 220; SEQ ID NO: 221,
and SEQ ID NO: 222) of the variable light chain region of SEQ ID NO: 218; and the
complementa.rity—detcnnining regions (SEQ ]I) NO: 223; SEQ ID NO: 224; and SEQ ID
- NO: 225) of the variable heavy chain reg10n of SEQ ID NO: 219. _ ' |
{0216] In a preferred embodiment of the invention, the anti-IL-6 antlbody is Ab14

' comprising SEQ ID NO: 218 and SEQ ID NO: 219, and having at least one of the
biological activities set forth herein. _

[0217] In another embodiment, the ihvent;ion, includes antibodies having binding
specificity to Hfé and possessiﬁg a variable light chain sequence comf:rising the sequence
set forth below: | | o | o | |
[0218] MDTRAPTQLLGLLLLWIPGATFAQVLTQTASPVSAAVGGTVTINCQASQ
SVYKNNYLSWYQQKPGQPPKGLIYSASTLDSGVPLRFSGSGSGTQFTLTISDVQCD
DAATYYCLGSYDCSSGDCYA (SEQ ID NO: 234) ‘
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[0219] - The invention also includes antibodies haviﬂg binding specificity to ]]_.-6. and
possessing a variable heavy chain seciucnce comprising the sequence set forth below:
_ METGLRWLLLVAVLKGVQC_QSLEESGGDLVKPEGSLTLTCTASGFSFSSYWMCW
| VRQAPGKGLEWIACIVTGNGNTYYANWAKGRFTISKTSS’ITV'I‘LQMTSLTAADTA
TYFCAKAYDL (SEQ ID NO: 235), |

[0220] The invention further contemplates antibodies comprising one or more of the
polypeptide sequences of SEQ ID NO: 236; SEQ ID NO: 237; and SEQ ID NO: 238 which .
correspond to the complementarity-determining regions (CDRs, or hypervariable regibns)
of tlﬁe variable light chain sequence of SEQ ID NO: 234, and/or one or more of the
polypéptide sequences of SEQ ID NO: 239; SEQ ID NO: 240; and SEQ ID NO: 241 which

- correspond to the complementarity-determining regions (CDRs, or hypervariable regions)

of the variable heavy chain sequence of SEQ ID NO: 235, or combinations of these .

polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy and light chain
sequences set forth above. |

[0221] In another embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprising one or more of the polypeptide sequences of SEQ
ID NO: 236; SEQ ID NO: 237, and SEQ ID NO: 238 which correspond to the
cofnplementarity—detennining‘ regions (CDRs, or hypervariable regions) of the variable
- light chain sequence of SEQ ID NO: 234, and/or one or _mdre of the polypeptide sequences
~ of SEQ ID NO: 239; SEQ ID NO: 240; and SEQ ID NO: 241 which correspond to the
complcmcntarity-détennining regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 235, or cornbinatiohs of these polypeptide
sequences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. 7 | .

[0222] The invention also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of,‘ the polypeptide sequence of SEQ ID NO:
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234. In another embodiment of the invention, antiﬁody fragments of the invention
comprise, or alterhatiyely consist of, the pblypéptide sequence of SEQ ID NO: 235.

[0223] In a further embodiment of the mvénfion; fragments of the antibody having
| binding specificity to IL-6 comprise, or alternatively éonsist _of,- one or more of ‘the
polypeptide sequences of SEQ ID NO: 236; SEQ ID NO: 237; and SEQ ]D NQ: 238 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
of the variable light chain sequence of SEQ lD NO: 234, o
: ‘[0224] In a further embodiment of r.he invention, fragments of the antibody havmg '
binding spe01ﬁ01ty to IL-6 comprise, or alternatively consist of, one or more of the
‘polypeptide sequences of SEQ ID NO: 239; SEQ ID NO: 240; and SEQ ID NO: 241 whlch,
- .- comrespond to the complementarity-determining regions (CDRs, 61‘ hypervariable regions)

of the variablé heavy chain sequence of SEQ ID NO: 23.5. | -
[0225] The invention also conteinplates antibody fragments which include one or more
of the antibody fragments described herein. In one elﬁbodil_nent of the invention,
: -fragments of the antibodies hé_wing binding specificity to IL-6 combrise, or alternatively
consist of,-one, two, three or more, including all of the following antibody fragmenfs: the
variable light chain region of SEQ ID NO: 234; the variable heavy chéin regioh of SEQ ID
NO: 235; r.he- complementarity-determining regions (SEQ ID NO: 236; SEQ ID NO: 237; |
and SEQ ID NO: 2385 of the variable light chain region of SEQ ID NO: 234; and the
* complementarity-determining regions (SEQ ID NO: 23_9; ‘SEQ ]D NO: 240; and SEQ ID
NO: 241) of the variable _hcavy chain region of SEQ ID NO: 235.

[0226] In a preferred embodiment of the invention, the 'anti-IL-6 antibody is Abl5,
comprising SEQ ID NO: 234 and SEQ ID NO: 235, and havmg at least one of the

- blologlcal activities set forth herein.

{02271 In another embodiment, the invention mcludes antibodies having bmdmg
specificity to IL-6 and possessing a variable light chain sequence comprising the sequence |
set forth below: : | ‘

[0228] MDTRAPTQLLGLLLLWLPGSTFAAVLTQTPSPV SAAVGGTVSISCQASQS'V |
VYDNNYLSWYQQKPGQPPKLLIYGASTLASGVPSRFKGTGSGTQFTLTITDVQCD
DAATYYCAGVFNDDSDDA (SEQ ID NO: 250)
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f0229] The invention also includes antibodies having binding specificity to IL-6 and

possessing a vaﬁable heavy chain seqﬁence comprising the sequence set forth below:

METGLRWLLLVAVPKGVQCQSLEESGGRLVTPGTPLTLTCTLSGFSLSAYYMSWV

| RQAPGKGLEWIGFITLSDHISYARWAKGRFTISKTSTTVDLKMTSPTTEDTATYFCA

. RSRGWGAMGRLDL (SEQ ID NO: 251).

[0230] The invention further contemplates antibodies comprising one or more of the

polypeptide sequences of SEQ ID NO: 252; SEQ ID NO: 253; and SEQ ID NO: 254 which |
- correspond to the complementarity-determining regions (CDRs, or hypervariable regibns)

of the variable light chain sequence of SEQ ID NO: 250, and/or one or more of the

polypeptide sequences of SEQ ID NO: 255; SEQ ID NO: 256; and SEQ ID NO: 257 which

- - correspond to the complementarity-determining regions (CDRs; or hypervariable regions)

of the variable heavy chain sequence of SEQ ID NO: 251, or combinations of these
polypeptide sequences, In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy and light chain
sequences set forth above.

[0231] ' In another embodiment, the invention contemplates other aﬂtibodies, such as for
example chimeric antibodies, comprisiﬁg_ one or more of the polypeptide sequences of SEQ
ID NO: 252; SEQ ID NO: 253; and SEQ ID NO: 254 which cormrespond to the
cbmplementarity-detennining regions (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 250, and/or one or more of the polypeptide sequehces

- of SEQ ID NO: 255; SEQ ID NO: 256; and SEQ ID NO: 257 which correspond to t.hé
complcmentaﬁty-détcrmining regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 251, or combinatiohs of these polypeptide
séquences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. .' -
[0232] The invenﬁon also contemplates fragments 6f the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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250. In another elﬁbodiment_ of the invention, antibody fragments of the invention
~ comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO: 251.

| [0233] 1In a further embodiment of the invention, fragments of the antibody having
- binding specificity to IL-6 comprise, or alternatively consist of, one or more of the
polypeptide sequences of SEQ D NO: 252; SEQ ID NO: 253; and SEQ ID NO: 254 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
of the variable light chain sequence of SEQ ID NO: 250. '

[0234] In a further embodiment of the invention, fragments of the ahtibody having -
binding specificity to IL-6 comprise, or alternaﬁve]y consist of, one or more of the
polypeptide sequences of SEQ ID NO: 255; SEQ ID NO: 256; and SEQ ID NO: 257 which
correspond to the comp]ementarity-detefﬁﬁning regions (CDRs, or hypefvariable regions)
of the variable heavy chain sequence of SEQ ID NO: 251. |

[0235] - The invention also cbntemplates antibody fragments which include one or more '
of the antibody fragments described herein. In one embodiment of the invention,
fragments of the antibodies having binding speciﬁcity to IL-6 comprise, or alternatively
consist of, one, iwo, three or more, including all of .the following ant_ibody fragments: the
variable light chain region of SEQ ID NO: 250; the variable heavy chain i'égion of SEQ ID
NO: 251; the complementarity-determining regions (SEQ ID NO: 252; SEQ ID NO: '253;
and SEQ ID NO: 254) of the variable light chain region of SEQ ID NO: 250; and the
complementarity-determining regions (SEQ ID NO: 255; SEQ ID NO: 256; and SEQ ID
NO: 257) of the variable heavy chain region of SEQ ID NO: 251. |
[0'236] In a preferred embodiment ‘of thé invention, the anti-IL-6 antibody is Abl6,
comprising SEQ lD.NO: 250 and SEQ ID NO: 251, and having at least one of the
biological activities set forth herein. _

[0237] In another embodiment, the invention includes antibodies having binding
specificity to IL-6 and possessing a variable light chain sequence cdmprising the sequence
set forth below: | ' ' , '
[0238] MDTRAPTQLLGLLLLWIPGATFAAVLTQTPSPVSAAVGGTVTISCQASQ
SVYNNKNLAWYQQKSGQPPKLLIYWASTLASGVSSRFSGSGSGTQFTLTVSGVQC
DDAATYYCLGVFDDDADNA (SEQ ID NO: 266) :
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[0239] .= The invention also includes antibodies haviﬁg binding specificity to IL-6 and -
possessing a variable heavy chain sedﬁence comprising the sequence set forth below:
- METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTASGFSLSSYSMTWYV
| RQAPGKGLEYIGVIGTSGST_YYATWAK_GRFI‘ISRTSTTVALKITSPT‘I‘EDT_ATYFCV
RSLSSITEL (SEQ ID NO:267). |

[0240] The invention furthcf contcmplates'éntibodies comprising one or more of the
polypeptide sequences of SEQ ID NO: 268; SEQ ID NO: 269; and SEQ ID NO: 270 which |
correspond to the complementarity-determining regions (CDRs, or hypervariable rcgibné)
of tﬁe variable light chain sequence of SEQ ID NO: 266, and/or one or more_bf the
polypéptidc sequences of SEQ ID NO: 271; SEQ ID NC: 272; and SEQ ID NO: 273 which

- correspond to the complementarity-determining regions (CDRs, or hypervariable regions)

of the variable heavy chain sequence of SEQ ID NO: 267, or combinations of these =

polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy and light chain
sequences set forth above. _ |

[0241] In another embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprisifig one or more of the polypeptide sequchccs of SEQ
ID NO: 268; SEQ ID NO: 269; and SEQ ID NO: 270 Which correspond to the
complcmentarity-deteﬁnhﬁng regions (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 266, and/or one or more of the polypeptide sequences
of SEQ ID NO: 271; SEQ ID NO: 272; and SEQ ID .NO: 273 which correspond to the
complemcntarity-détermining regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 267, or combinations of these polypeptide
sequences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. _ ' o
[0242) The invention also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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266. Inl another embodiment of the inventidn, antibody fragments of the invention
~ comprise, or alternatively coneist of, the polypeptfde sequence of SEQ ID NO: 267.
[0243] In a further embodiment of the invention, fragments of the antibody having
binding specificity to. IL-6 compnse or altematlvely consist of, one or more of the
polypeptide sequences of SEQ D NO: 268; SEQ ID NO: 269; and SEQ ID NO: 270 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions).
of the variable light chain sequence of SEQ ID NO: 266. A _ '
[0244] In a further embodiment of the invention, fragments of the antibody having
binding specificity .to IL-6 compfise, or alternatively consist of, one or more_;of ,the
polypeptide sequences of SEQ ID NO: 2717 SEQID N0'7272° and SEQ ID NO: 2‘5‘3 which-
correspond to the complementarlty-detenmmng regions (CDRs or hypervanable regions)
of the variable heavy chain sequence of SEQ ID NO: 267.
- [0245]  The invention also contemplates antibody fragments ‘which include one or more
' lof the antlbody fragments described herein. In one embodiment of the invention,
fragments of the antibodies having bmdmg speciﬁcity to IL-6 compri'se,.'or alternatively
- consist of, one, two, three or more, including all of the following .antibody fragments: the
variable light chain region of SEQ ID NO: 266; the variable heavy chnin region of SEQ ID
‘ NO: 267; the complementarity-determining regions (SEQ ID NO: 268; SEQ ID NO: 269;
and SEQ ID NO: 270) of -the variable light chain region of SEQ ID NO: 266;‘ and the
| complementarity—detennining‘regions (SEQ ID NO: 271; SEQ ID NO: 272; and SEQ ID
_ 'NO: 273) of the variable heavy chain reg1on of SEQ ID NO 267.
[0246] In a preferred embodiment of the invention, the anti-IL-6 a.ntlbody is Ab 17,
comprising SEQ ID NO: 266 and SEQ ]D NO 267, and having at least one of the

- biological activities set forth herein.

[0247] In another embodiment, the invention includes antibodies having b1nd1ng |
specificity to IL-6 and possessing a variable light chain sequence comprising the sequence
set forth below: ' o o ' |

[0248] MDTRAPTQLLGLLLLWLPGARCAFELTQTPASVEAAVGGTVTINCQASQ
NIYRYLAWYQQKPGQPPKFLIYLASTLASGVPSRFKGSGSGTEFTLTISDLECADAA
TYYCQSYYSSNSVA (SEQ ID NO: 282) |
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[0249] The invention also includes antibodies having binding specificity to IL-6 and -
possessing a variable heavy chain seciuence comprising the sequence set forth below:
_ METGLRWLLLVAVLKGVQCQEQLVESGGDLVQPEGSLTLTCTASELDFSSGYWIC
| WVRQVPGKGLEWIGCIYTGSSGSTFYA_SWAKGRFI‘EK’_[‘SSTTVTLQMTS_LTAADT
ATYFCARGYSGFGYFKL (SEQ ID NO: 283). '
~ [0250] The invention further contemplates antibodies comprising one or more of the
- polypeptide sequehccs of SEQ ID NO: 284; SEQ ID NO: 285; and SEQ ID NO: 286 which
correspond to the complementarity-determining regions (CDRs,-or hypervariable rcgibné)
of the variable light chain sequence of SEQ ID NO: 282, and/or one or more of the
polypeptide sequences of SEQ ID NO: 287; SEQ ID NO: 288; and SEQ ID NO: 289 which

- - correspond to the complementarity-determining regions (CDRs, or hypervariable regions)

of the variable heavy chain sequence of SEQ ID NO: 283, or combinations of these o

polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy and light chain
- sequences set forth above. ‘ _

[0251] " In another embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprisiﬁg one or more of the polypeptide sequehces of SEQ
ID NO: 284; SEQ ID NO: 285; and SEQ ID NO: 286 which correspond to the
cbmplementarity-deterﬁining regions (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 282, and/or one or 'm(')re of the polypeptide sequehces
- of SEQ ID NO: 287; SEQ ID NO: 288; and SEQ ID NO: 289 which comrespond to thé
complementarity-détennining regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 283, or combinatiohs of these polypeptide
sequences. In another embodiment of the invention, the antibodies of the invention include
combinati‘ons of the CDRs and the variable heavy and light chain sequences set forth
above. ‘ .

[0252] The inveﬁtion also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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282. In another embodiment of the invention, antibody fragments of the invention
. comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO: 283.
[0253] In a further embodiment of the invention, fragincnts of the antibody having
- binding specificity to I[L-6 comprise, or altemétively consist of, one or _inore of the
polypeptide sequences of SEQ ID NO: 284; SEQ ID NO: 285; and SEQ ID NO: 286 which
correspond to the complementarity-determining reglons (CDRs or hypervanable regions) -
of the variable light chain sequence of SEQ ID NO: 282, _ o _ _
[0254]. In a further embodiment of the mventlon, fragments of the antlbody having
“binding specificity to IL-6 comprise, or alternat;vely consist of, one or more,,of the
polypeptide sequences of SEQ ID NO: 287, SEQID NO:. 288; and SEQ ID NO: 289 which
correspond to the cqmplementarity-detenhining regions (CDR&, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 283. |
[0255] - The invention also cbnteniplateé antibbdy fragments which include one or more ‘
of the- anﬁbody' fragments described herein.- In "onc enibodiment of the invention, .
fragments of the antibodies having bindiﬁg si:ecificity to IL-6 comprise,_or alternatively
. consist of, one, fwo; three or more, including all of the following .ant.ibody fragments: the
variable light chain region of SEQ ID NO: 282; the variable hea\_'y chain region of SEQ ID
| NO: 283; thé compl,ementarity—detcrmhiné regions (SEQ ID NO: 284; SEQ ID NO: 285;
and SEQ ID NO: 286) of the variable light chain region of SEQ ID NO: 2'82; and the
| complementarity-determining regions (SEQ ID NO: 287; SEQ ID NO: 288; and SEQ ]D
NO: 289) of the variable heavy chain reglon of SEQ ID NO:283. ‘
[0256] In a preferred embodiment of the invention, the anti-IL-6 antibody is Abl8,
" compnsmg SEQ ID NO: 282 and SEQ ]D NO: 283, and having at least one of the
' biological activities set forth herein. _
[0257] In another embodiment, the iﬁvéntion includes antibodies having binding
specificity to iL—G and possessing a variable light chain sequence cdmprising the sequence
set forth below: . o | o
[0258] MDTRAPTQLLGLLLLWLPGARCAYDMTQTPASVEVAVG_GT_VTIKCQAS
EDI_YRLLAWYQQKPGQPPKLLIYDSSDLASGVPSRFKGSGSGTEFTLAISGVQCDD
AATYYCQQAWSYSDIDNA (SEQ ID NO: 298) |
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[0259] The invention also includes antibodies haviﬁg binding specificity to -6 and
possessing a variable heavy chain sequence comprising the sequence set forth below:
‘ METGLRWLLLVAVLKGVQCQSV_EESGGRLVTPGTPLTLTCTASGFSLSSYYMSWV
| RQAPGKGLEWIGIITTSGNTFY_ASWAKGRLTISRTSTTVDLKITSP’ITEDTATYFCAR
TSDIFYYRNL (SEQ ID NO: 299). 7 _
~ [0260] The invention further contemplatcé antibodies comprising one or more of the
- polypeptide sequences of SEQ ID NO: 300; SEQ ID NO: 301; and SEQ ID NO: 302 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions) |
of tﬁe variable light chain sequence of SEQ ID NO: 298, and/or one or more of the
polypeptide sequences of SEQ ID NO: 303; SEQ ID NO: 304; and SEQ ID NO: 305 which
- correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
of the variabic heavy chain sequence of SEQ ID NO:' 299, or combinations of the§e
polypeptide sequences. In another embodiment of the invention, the antibodies of tﬁe
invention include combinations of the CDRs and the variable heavy and light chain
sequences set forth above. ' '
[0261] ‘ In another embodiment, the invéntion contemplates other a:itibodies, such as for
example chimeric antibodies, comprisiﬁg one or more of the polypeptide sequences of SEQ
ID NO: 300; SEQ ID NO: 301; and SEQ ID NO: 302 Which correspond -to the
coxhplemcntarity—determilﬂng regions (CDRs, or hypervariable regions) of the variable
-~ light chain sequence of SEQ ID NO: 298, and/or one or more of the polypeptide sequences
~ of SEQ ID NO: 303; SEQ ID NO: 304; and SEQ ID NO: 305 which correspond to the
complementa:ity-détcnnining regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 299, or combinatiohs of these polypeptide
séquences_. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. ' -
[0262] The inveﬂtion also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the.'

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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298. In another embodimenf of the invention, antibody fragments of -the invention

f compnse or alternatively consist of, the polypeptlde sequence of SEQ ID NO: 299.

‘ [0263] In a further embodiment of the invention, fragments of the antibody having -

binding spe01ﬁc1ty to IL-6 compnse or a]temauvely consist of, one or more of the
polypeptide sequences of SEQ ID NO: 300; SEQ ID NO: 301; and SEQ ID NO: 302 which
correspond to the complementarity-detetmining regions (CDRs, or hypervanable regions)
of the variable light chain sequence of SEQ ID NO: 298, _
[0264] In a further embodiment of the invention, fragments of the antlbody having
- binding specificity to Ii-6 comprise, or alternatlvely consist of, one or more of the
polypeptide sequences of SEQ ID NO: 303; SEQ ID NO: 304, and SEQ ID NO: 305 which
correspond to the complementaﬂty—deteﬁnining regions (CDRs, or hypefvariab]e region's)
of the variable heavy chain sequence of SEQ ID NO: 299. |
[0265] - The invention also centemplates antibody fragments which include one orr more
of the anfibody fragments described hereiri. In one embodiment of the invention,
fragments of the antibodics having bindiﬂg specificity to IL-6 comprise, or alternatively
_consist of, one, fwo; three or more, including all of the following antibody fragments: the
variable light chain region of SEQ ID NO: 298; the variable heavy chain region of SEQ D’
| NO: 299; the complementarity—detennining regions (SEQ ID NO: 300; SEQ ID NO: _301;
and SEQ ID NO: 302) of the variable light chain region of SEQ ID Nd: 298;. and the
complementarity-determining regions (SEQ ID NO: 303; SEQ ID NO: 304; and SEQ ID
NO: 305) of the variable heavy chain reglon of SEQ ID NO: 299. 7 ' _ |
[0266]  In a preferred embodiment of the invention, the anti-IL-6 ant1b0dy is Abl19,
comprising SEQ ID NO: 298 and SEQ ID NO 299, and having at least one of the
biological activities set forth herein.
[0267] In another embodlment, the invention includes antibodies having binding
specificity to IL-6 and pesses_silig_a_variable light chain sequence coinprising ﬂse sequence
set forth below: | ' | | '
[0268] MDTRAPTQLLGLLLLWLPGATFAAVLTQTASPVSAAVGATVT[NCQSSQ
SVYNDMDLAWFQQKPGQPPKLLIYSASTLASGVPSRFSGSGSGTEFTLTISGVQCD
DAATYYCLGAPDDDADNT (SEQ D NO 314)
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[0269] The invention also includes antibodies having binding specificity to IL-6 and
possessing a variable heavy. chain se(jﬁcnce comprising the sequence set forth below:
' METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTVSGESLTRHAITWY
| RQAPGKGLEWIGCIWSGGSTYYATWAKGRFI‘ISKTSITTVDLRITSPTTEDTATYFC

ARVIGDTAGYAYFTGLDL (SEQ ID.NO: 315).

[0270] The invention further contemplates antibodies comprising one or more of the

polypeptide sequehccs of SEQ ID NO: 316; SEQ ID NO: 317; and SEQ ID NO: 318 which

- correspond to the complementarity-determining regions (CDRs, or hypervariable regibnsj
of the variable light chain sequence of SEQ ID NO: 314, and/or one or more of the
polypeptide sequences of SEQ ID NO: 319; SEQ ID NO: 320; and SEQ ID NO: 321 which

of the variable heavy chain sequence of SEQ ID NO: 315, or combinations of these |

polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy ard light chain
sequences set forth above.

[0271] ' In another embodiment, the invéntion contemplates other aritibodies, such as for
example chimeric antibodies, compnfsiﬁg one or more of the polypeptide sequences of SEQ
ID NO: 316; SEQ ID NO: 317; and SEQ ID NO: 318 which correspond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable

-~ light chain sequence of SEQ ID NO: 314, and/or one or more of the polypeptide sequences

~ of SEQ ID NO: 319; SEQ ID NO: 320; and SEQ ID NO: 321 which cbrrespond to thc‘

complementarity-determining regions (CDRs, or hyperirariable regions) of the variable
heavy chain sequence of SEQ ID NO: 315, or combinations of these polypeptide
séquences. In another embodiment of the invention, the antibodies of the invention include
combinatibns of the CDRs and the variable heavy and light chain sequences set fortﬁ
above.

[0272] The invention also contemplates fragments of the antibody having binding

specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of,‘ the polypeptide sequence of SEQ ID NO:
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- 314, In another erﬁbodiment of the invention, antibody fragmcms of the invention
_ comprise, or alternatively consist of, the poiypeptide sequence of SEQ ID NO: 315.

| [0273] In a further embodiment of the invéntibn, fragments of the antibody having‘
blndmg spec1ﬁc1ty to IL-6 comprlse or alternatively consist of, one or more of the |
| polypeptide sequences of SEQ ID NO: 316; SEQ ID NO: 317; and SEQ ID NO: 318 which
correspond to the complemcntanty-determmmg reglons (CDRs, or hypervariable regions)
of the variable light chain sequence of SEQ ID NO: 314, ‘

[0274] In a further embodiment of the invention, fragments of the ant1bod3,r havmg
binding specificity to IL-6 comprise, or alternatlvely consist of, one or more_‘of the
polypeptide sequences of SEQ ID NO: 319; SEQ ID NO:.320; and SEQ ID.NOE 32.1‘ which
correspoﬁd to the complementarity-determining regions (CDRs; or hypefvariable‘regions)
of the variable heavy chain sequence of 'SEQ ID NO: 315. |

[0275] - The invention also contcmplateé antibody fragments which include one or. more
of the antibody fragments described herein. In one enibodiment of the invention,
fragments of the antibodies having bmdmg specificity to IL-6 compnse, or alternatively
consist of, one, two three or more, mcludmg all of the following antlbody fragments: the
variable light chain region of SEQ ID NO: 314; the variable heavy chain region of SEQ ID
| NO: 315; thé complementarity-detcnnining regions (SEQ ID NO: 316; SEQ ID NO:_ 317,
and SEQ ID NO: 318) of the variable light‘chair.l region of SEQ ID NO: 314; and the
| complementarity-determining regions (SEQ ID NO: 319; SEQ ID NO: 320; and SEQ II)
_- NO: 321) of the variable heavy chain region of SEQ ID NO:315. ‘
[0276] In a preferred embodiment of the invention, the anti-IL-6 antlbody is Ab20
" comprising SEQ ID NO: 314 and SEQ ID NO: 315, and having at least one of the
biologicat activities set forth herein.

[0277] In another embodiment, the invention includes antibodies havi_ng binding
specificity to IL-6 and possessing a variable light chain sequence comprising the sequence
set forth below: ' | .‘ . | '
[0278] MDTRAPTQLLGLLLLWLPGARCAYDMTQTPASVEVAVGGTVTIKCQAS
QSVYNWISWYQQKPGQPPKLLIYTASSLASGVPSRFSGSGSGTEPTLTISGVECAD
AATYYCQQGYTSDVDNV (SEQ ID NO: 330) '
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[0279] . The invention also includes antibodies haViﬁg binding specificity to IL-6 and
possessing a vaﬁab]c heavy chain seéﬁénce comprising the sequence set forth below:
_ METGLRWLLLVAVLKGVQCQSLEEAGGRLVTPGTPLTLTCTVSGIDLSSYAMGW
| VRQAPGKGLEYIGIISSSGSTYYATWAKGRFTISQASSTTVDLKITSP’ITEDSATYFC
ARGGAGSGGVWLLDGFDP (SEQ ID NO: 331).
. [0280] The invention further contemplates antibodies comprising one or more of the
- polypeptide sequences of SEQ ID NO: 332; SEQ ID NO: 333; and SEQ ID NO: 334 which .
- correspond to the complementarity-determining regions (CDRs, or hypervariable regibné)
of the variable light chain sequence of SEQ ID NO: 3'30,.and/or one or more of the
polypeptide sequences of SEQ ID NO: 335; SEQ ID NO: 336; and SEQ ID NO: 337 which
- correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 331, or combinations of these |
. polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy and light chain
sequences set forth above. _ '
[0281] In another embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprising one or more of the polypeptide sequehces of SEQ
]D NO: 332; SEQ ID NO: 333; and SEQ ID NO: 334 which correspond to the
complementarity-deterrhi;lmg regions (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 330, and/or one or‘mbre of the polypeptide sequehces
of SEQ ID NO: 335; SEQ ID NO: 336; and SEQ ID NO: 337 which commespond to the
comp]ementarity-détennining regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 331, or combinatiohs of these polypeptide
sequences. In another emBodiment of the invention, the antibodies of t_hé invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. | |
[0282] The invention also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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330. In another embodiment of the invention, antibody fragments of the invention
- comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO: 331.. .

| [0283] In a further embodiment of the invention, fragments of the antibody having
- binding specificity to IL-6 comprise, or altem#tively consi_st of, one or more of the
| ‘polypcpt.idc sequences of SEQ“ID NO: 332; SEQ ID NO: 333; and SEQ ID NO: 334 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)-
of the variable light chain sequence of SEQ ID NO: 330. ' _ ‘
[0284]. In a further embodiment of the invention, fragments of the ahtibody having
binding speciﬁcity'.to IL-6 comprise, or altemafively consist of, one or'moré of the
polypepnde sequences of SEQID NO: 335 SEQ ID NO: 336; and SEQ ID NO: 337 which’
~ correspond. to the complementarity-determining reglons (CDRs or hypervanable reglons)
of the variable heavy chain sequence of SEQID NO: 331.

{0285] - The invention also contemplatcé antibody fragments which include one or more |
of the. antibody fragments described hel_'eih. In one embodiment of the invention,
fragments of the antibodies having binding specificity to IL-6 comprise, or alternatively
 consist of, one, fwo; thi'ee oI more, includihg all of the following antibody fragments: the
variable light chain region of SEQ ID NO: 330; the variable hea\{y chain fegion of SEQ ID
“ NO: 331; the complementarity-detcnnining regions (SEQ ID NO: 332; SEQ ID NO: 333;
and SEQ ID NO: 334) of the variable light chain region of SEQ ID NO: 330‘ and the
| complementanty-determmmg regions (SEQ ID NO: 335; SEQ ID NO: 336; and SEQ ID _
. NO: 337) of the variable heavy chain reglon of SEQ ID NO: 331.

[0286] 'In a preferred embodiment of the invention, the anti-IL-6 antibody is Ab21,
* comprising SEQ ID NO: 330 and SEQ ID NO: 331, and having at least one of the

" - biological activities set forth herein.

[0287] In another embodiment, the invention includes antibodies having binding
specificity to 1L—6_ahd possessing a variable light chain sequence comprising tile sequence
set forth below: | . ' S |

[0288] MDTRAPTQLLBL[LLWLPGAKCADVVMTQTPASVSAAVGGTVTINCQA
SENIYNWI__.AWYQQKPGQPPKLLIYTVGDLASGVSSRFKGSGSGTEPTLTISDLECA
DAATYYCQQGYSSSYVDNV (SEQ ID NO: 346)
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[0289] The invention also includes antibodies having binding specificity to IL-6 and
possessing a variable heavy chain seqﬁence comprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQEQLKESGGRLVTPGTPLTLTCTVSGFSLNDYAVG
WFRQAPGKGLEWIGYIRSSGTTAYATWAKGRFTISATSTTVDLKITSPTTEDTATYF
CARGGAGSSGVWILDGFAP (SEQ ID NO: 347). |

[0290] The invention further contemplates antibodies comprising one or more -of the
polypeptide sequences of SEQ ID NO: 348; SEQ ID NO: 349; and SEQ ID NO: 350 which
‘correspond to the complementarity-determining regions (CDRs, or hypervariable regibns)
of the variable light chain sequence of SEQ ID NO: 346, and/or one or more of the
polypeptide sequences of SEQ ID NO: 351; SEQ ID NO: 352; and SEQ ID NO: 353 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)”
of the variable heavy chain sequence of SEQ ID NO:‘ 347, or combinations of these '
polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy and light chain
sequences set forth above. ‘_ |

[0291] " In another embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprisiﬁg one or more of the polypeptide sequences of SEQ
ID NO: 348; SEQ ID NO: -349; and SEQ ID NO: 350 which correspond to the
cbmplementaﬁty«detcnnining regions (CDRs, or hypervariable regions) of the variable
~ light chain sequence of SEQ ID NO: 346, and/or one or _mbrc of the polypeptide sequeﬁccs
of SEQ ID NO: 351; SEQ ID NO: 352; and SEQ ID NO: 353 which correspond to the
comp]ementarity-détennining regions (CDRs, or hypt_:rvériable regions) of the variable
heavy chain sequence of SEQ ID NO: 347, or combinations of these polypeptide
séqucnces. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. ' |

[0292] The inveﬁtion also contemplates fragments of the antibody having binding
specificity to IL-6. In one i_smbo'diment of the invention, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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346. In another embodiment of the invention, antiBody fragments of the invention
comprise, or alterrrati_vely consist of, the iJolypeptide sequence of SEQ ID NO: 347.

[0293] 'In a further embodiment of the invention, fragments of the antibody having
| binding specificity to IL-6 comprise, or altematively eonsist of, one or more of the
polypeptide sequences of SEQ ID NO: 348; SEQ ID NO: 349; and SEQ ID NO: 350 which
correspond to the eomplelﬁentarity-determining regions (CDRs, or hypewaﬁeble regions)
of the variable light chain sequence of SEQ ID NO: 346. | _ |

: '[0294] In a further embodiment of the invention, fragments of the antlbody havmg 1
binding specificity to IL-6 comprise, or altematlvely consist of, one or more of the
polypeptide sequences of SEQ ID NO: 351; SEQ ID NO: 352; and SEQ ID NO: 353 which

- correspond to the complementarity-determining regioirs (CDRs, or hypervanable regions) -

of the variable heavy chain sequence of SEQ ID NO: 347.

[0295] The 1nvent10n also contemplates antibody fragments which inclﬁde one or more
.of the antibody fragments described herein. In one . embodiment of 'the 'mvention,
- fragments of the antibodies hev.ing binding specificity to IL-6 cornprise,' or alterﬁatively
consist of, -one, two, three or more, including all of the followirlg‘antilbody fragments: the-
variable light chain region of SEQ D NO 346; thevariable heavy chain regiorl of SEQ ID
NO: 347; the complementarity-determining regions (SEQ ID NO: 348; SEQ ID NO: 349;
and SEQ ID NO: 350) of the variable light chain region of SEQ ID NO: 346; and the
- complementarity-determining regions (SEQ ID NO: 351; SEQ ID NO: 352; and SEQ ID
. NO: 353) of the variable heavy chain region of SEQ ID NO: 347. | |

[0296] In a preferred embodiment of the invention, the anti- IL-6 anfibo’dy is Ab22,
comprising SEQ ID NO: 346 and SEQ ID NO: 347, and havmg at least one of the
_ blologlcal activities set forth herein. ‘
[0297] In another embodiment, the invention includes antrbodles having bmdmg
‘speciﬁeity to IL.-6 and possessing a variable light chaln_sequence comprising the sequence |
set forth below:

[0298] MDTRAPTQLLGLLLLWLPGATFAQVLTQTPSSVSAAVGGTVTINCQASQ
SVYQNNYLSWFQQKPGQPPKLLIYGAATLASGVPSRFKGSGSGTQFTLTISDLECD .
DAATYYCAGAYRDVDS (SEQ ID NO: 362)
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[0299] The invention also includes antibodies having binding specificity to IL-6 and
 possessing a variable heavy chain sequence comprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQSLEESGGDLVKPGASLTLTCTASGFSFTSTYYIYW

VRQAPGKGLEWIACIDAGSSGSTYYATWVNGRFTISKTSSTTVTLQMTSLTAADTA
TYFCAKWDYGGNVGWGYDL (SEQ ID NO: 363). | '

[0300] The invention further contemplates antibodies comprising one or more of the
polypeptide sequences of SEQ ID NO: 364; SEQ ID NO: 365; and SEQ ID NO: 366 which
correspond to the complementarity-determining regions (CDRs, or hjrpervariablc regions)
of the variable light chain sequence of SEQ ID‘NO: 362, and/or one or mor_é of the
polypeptide sequences of SEQ ID NO: 367; SEQ ID NO: 368; and SEQ ID NO: 369 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 363, br combinations of these
polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy and light chain
sequences set forth above. _

[0301] In andthei- embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprising one or more of the polypeptide sequences of SEQ
ID NO: 364; SEQ ID NO: 365; and SEQ ID NO: 366 which correspond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 362, and/or one or more of the polypeptide sequences
of SEQ ID NO: 367; SEQ ID NO: 368; and SEQ ID NO: 369 which correspond to the
cdmplementarjty-detennining regions (CDRs, or hypervariable regions) of the variable
“heavy chain sequence of SEQ ID NO: 363, or combinations of these polypeptide
sequences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above.

[0302] The invention also contemplates fragments of the éntibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or altematively consist of, the polypeptide sequence of SEQ ID NO:
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362. In another embodiment of the invention, antibody fragments of the invention
comprise, or alterﬁatively consist of, thé polypeptide sequence of SEQ ID NO: 363.
[0303] In a further embodiment of the invéntion, fragments of the antibody having
| binding'speciﬁc_ity to IL-6 comprise, or alternatively éonsist of, one or more of the
polypeptide sequences of SEQ ID NO: 364; SEQ ID NO: 365; and SEQ ID NO: 366 which
~ correspond to the complerﬁenta:ity-detennining regions (CDRs, or hypervariéble regions)
- of the variable hght chain sequence of SEQ ID NO: 362. 7 .

- [0304] In a further embodiment of the invention, fragments of the antlbody havmg '
bind.ing specificity to IL-6 comprise, or alternatively -cons;_st of, one or more of the

polypeptide sequences of SEQ ID NO: 367; SEQ ID NO: 368; and SEQ ID NO: 369 which

- - correspond te-the complementanty determining rcglons (CDRs, or hypervanable reglons) )

of the variable heavy chain sequence of SEQ ID NO: 363. _

[0305] The invertion also contemplates antibody fragments which include one or more
of the antibody ffagments described herein. In one embodiment of the inventidn,
fragments of the antibodies h;';vin_g- binding specificity to IL-6 cofxiprise,' or alternatively
consist of, -one, two, three or more, including all of the following amibody fragments: the
variable light chain region of SEQ ID NO: 362; the variable heavy chain region of SEQ ID
NO: 363; the complementarity-determining regions (SEQ ID NO: 364; SEQ ID NO: 365;
and SEQ ID NO: 366) of the variable hght chain region of SEQ ID NO: 362; and the
' complementanty-detcrmunng regions (SEQ ID NO: 367; SEQ D NO 368; and SEQ ID
~ NO: 369) of the variable heavy chain region of SEQ ID NO: 363. - |
[0306] "Ina preferrcd embodiment of the invention, the anti- IL-6 anﬁbody is Ab23,
compnsmg SEQ ID NO: 362 and SEQ ID NO: 363, and havmg at lcast one of the
b1010g1ca1 activities set forth herein.

[0307] In another embodunent the invention 1ncludcs antlbodles having bmdmg
speciﬁcity to IL-6 and possessing a variable light chain sequence comprising the sequence B
set forth below: . o . o ,
[0308] MDTRAPTQLLGLLLLWI_PGARCAFELTQTPSSVEAAVGGTVTIKCQASQ
SISSYLAWYQQKPGQPPKFLIYRASTLASGVPSRFKGSGSGTEFI‘LTISDLECADAA
TYYCQSYYDSVSNP (SEQ ID NO: 378)
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[0309] The invention also includes antibodies having binding specificity to II.-6- and
_ possessing ‘a variable heavy chain sequence co.mprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQSLEESGGDLVKPEGSLTLTCKASGLDLGTYWFMC
WVRQAPGKGLEWIACIYTGSSGSTFYASWVNGRFTISKTSSTTVTLQMTSLTAADT
ATYFCARGYSGYGYFKL (SEQ ID NO: 379). '

[0310] The invention further contemplates antibodies comprising one or more of the
polypeptide sequences of SEQ ID NO: 380; SEQ ID NO: 381; and SEQ ID NO: 382 which
correspond to the c@mplementarity—determining regions (CDRs, or hjrpervariable regions)
of the variable light chain sequence of SEQ D NO: 378, and/or one or more of the
polypeptide sequences of SEQ ID NO: 383; SEQ ID NO: 384; and SEQ ID NO: 335 which
correspond to the cgmplementarity—detenninmg regions (CDRs, or hypeﬁariab]e regions)
of the irariable heavy chain seqi.lence' of SEQ ID NO: 379, 61' combinations of these
polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention includé combinations of the CDRs and the variable heavy and light chain
sequences set forth above. | | ' .

[0311] In aﬁdthcr embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprising one or more of the polypeptide sequences of SEQ
.ID NO: 380; SEQ ID NO: 381; and SEQ ID NO: 382 which comespond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 378, and/or one or more of the polypeptide sequences
of SEQ ID NO: 383; SEQ ID NO: 384; and SEQ ID NO: 385 which correspond to the
complementarity-determining regions .(CDRs, or hijervariable regions) of the variable
“ heavy chain sequence of SEQ ID NO: 379; or combinations of these polypeptide
sequences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. |

[0312] The invention also contemplates fragments of the ahtibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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378. In another embodiment of the invention, antibody fragments of the invention -
compnse, or altematwely consist of, the polypeptlde sequence of SEQ ID NO: 379.

[0313] Tn a further embodiment of the invention, fragments of the antibody having
binding specificity to IL-6 comprise, or alternatively consist of, one or more of the
polyﬁeptide sequences of SEQ ID NO: 380; SEQ ID NO: 381; and SEQ ID NO: 382 which
correspond to the Complementarity-detenninin‘gl regions (CDRs, or hyperrrariable regions)
of the variable light chain sequence of SEQ ID NO: 378. - _
_[0314] In a further embodiment of the invention, fragments of the antibody havmg
binding specificity to IL-6 comprise, or altematlvely consrst of, one or more of the
polypeptide sequences of SEQ ID NO: 383; SEQ ID NO: 384; and SEQ ID NO: 385 which

- - correspond to the complementarity-determining regions (CDRs, or hypervanable Tegions) |

of the variable heavy chain sequence of SEQ ID NO: 379.

| [0315]  The invention also contemplates antibody fragments which irlclude one or mo.re_
of the antibody fragments described herein. In ene_‘ embodiment of the invention,
fragments of 'the antibodies hévrng binding specificity to IL-6 cornprise,' or altemnatively
consist of, one, two, three Or more, mcludmg all of the following antlbody fragments the
- variable light chain region of SEQ ID NO: 378; the variable heavy chain region of SEQ ID
NO: 379; the complementarity-determining regions (SEQ ID NO: 380; SEQ ID NO: 381;
and SEQ ID NO: 382j of the variable light chain region of SEQ ID NO: 378; and the
complementarity-determining regions (SEQ ID NO: 383; SEQ ID'NO: 384; and SEQ ID
~ NO: 385) of the variable heavy chain region of SEQ ID NO: 379. |

| [0316] Ina preferred embodiment of the invention, the anti-IL-6 antlbody is Ab24,

comprising SEQ ID NO: 378 and SEQ ID NO: 379, and havmg at ]east one of the
brologlcal activities set forth herein. ' '

[0317] In another embodiment, the invention mcludes antlbodles having b1nd1ng
“specificity to IL-6 and possessing a variable light chain sequence comprising the sequence

set forth below

[0318] MDTRAPTQLLGLLLLWLPGVTFAIEMTQSPFSVSAAVGGTVSISCQASQS -

VYKNNQLSWYQQKSGQPPKLLIY GASALASGVPSRFKGSGS GTEPTLTISDVQCDD
AATYYCAGAITGSIDTDG (SEQ ID NO: 394) '
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[0319] The invention also includes antibodies having binding specificity to IL-6 and
possessing a variable heavy chain sequence coinprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQSLEESGGDLVKPGASLTLTCTTSGFSFSSSYFICWV
RQAPGKGLEWMCIYGGDGSTYYASWAKGRFTISKTSSTTVTIJQMTSLTAADTAT

YFCAREWAYSQGYFGAFDL (SEQ ID'NO: 395). -

[0320] The invention further contemplates antibodies comprising one or more of the.
polypeptide sequences of SEQ ID NO: 396; SEQ ID NO: 397; and SEQ ID NO: 398 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
. of the variable light chain sequence of SEQ ID NO: 394, and/or one or moré ‘of the
polypeptide sequences of SEQ ID NO: 399; SEQ ID NO: 400; and SEQ ID NO: 4(51 which
correspond to the complementarity—deteﬁnining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 395, or combinations of these
polypeptide sequences. In another embodiment of the invention, the antibodies of the '
invention include combinations of the CD_Rs and thg vaﬁable heavy and light chain
sequences set forth above.

[0321] Inm another embodiment, the invention contemplates other aqtiquics, such as for
example chimeric antibodies, comprising one or more of the polypeptide sequences of SEQ
ID NO: 396; SEQ ID NO: 397; and SEQ ID NO: 398 which correspond to the
complementarity-determining regions (CDRs, or.hypervariable regions) of the.variable
light chain sequence of SEQ ID NO: 394, and/or one or more of the polypeptide sequences
of SEQ ID NO: 399; SEQ ID NO: 400; and SEQ ID NO: 401 which correspond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
" heavy chain sequence of SEQ ID NO: 395, or combinations of these polypeptide
séquences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. | |

[0322] The invention also contemplates fragments of the éﬂtibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

inventjon comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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394. In another embodiment of the invention, ant1body fragments of the invention -
comprise, or altematlvely consist of, the polypeptldc sequcnce of SEQ ID NO: 395.

[0323] In a further embodiment of the invention, fragments of the antibody having
| binding specificity to IL-6 comprise, 6r alternatively éonsist of, one or more of the
polyl;eptide sequences of SEQ ID NO: 396; SEQ ID NO: 397, and SEQ ID NO: 398 which
correspond to the COmplementafity—detennining regions (CDRs, or hypervariable regions)
of the variable light chain sequence of SEQ ID NO: 394, | -

[0324] In a further embodiment of the invention, fragments of ﬂw antibody hai}ing '
binding specificity to 1L-6 comprise, or‘altematively'cons_ist of, one or more of the
‘polypeptide sequences of SEQ ID NO: 399; SEQ ID NO: 400;.and SEQ ID NO: 401 which

o correspond to the comp!ementarity~determining regions (CDRs, or hypervariable regions)

of the variablé heavy chain sequence of SEQ ID NO: 395, -

[0325] The invenﬁo_n also contemplates antibody fragments which include one or more
of the antibody fragménts “described herein. .In (-)ne_‘ embodiment of t.he. inventioh,
- fragments of‘t_he antibodies hi_wing binding specificity to IL-6 coinprise,' or alternatively
consist of,one, two, three or more, including all of the following antib‘ody fraginents: _the-
variable light chain region of SEQ ID NO: 394; the variable heavy chain region of SEQ ID
NO: 395; the complementarity-determining :regioﬁs (SEQ ID NO: 396; SEQ ID NO: 397,
and SEQ ID NO: 398) c_)f the variable light chain region of SEQ ID NO: 394; and the
complementarity-determining regions (SEQ ID NO:. 399; SEQ ID NO: 400; and SEQ ID
NO: 401) of the variable heavy chain'rcgibn of SEQ ID NO: 3935. |
[0326] Ina prefcrred embodiinent of the invention, the anti- ILG antibody is Ab23,
comprising SEQ ID NO: 394 and SEQ ID NO: 395, and havmg at lcast one of the
blologlcal activities set forth herein,

[0327] In another embodiment, the invention includes antlbodles having binding
speciﬁcity to I1L.-6 and possessmg a variable light chain sequence comprising the sequence |
set forth below: : : _
[0328] MDTRAPTQLLGLLLLWLPGARCDVVMTQTPASVEAAVGGTVTIKCQAS
EDISSYLAWYQQKPGQPPKLLIYAASNLESGYSSRFKGSGSGTEYTLTISDLECADA
ATYY_CQCTYGTISISDGNA (SEQ ID NO: 410)
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[0329] - The invention also includes antibodies having binding specificity to [L-6 and
possessing a vaﬁabl_c heavy chain setjuence comprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTVSGFSLSSYFMTWV
RQAPGEGLEYIGF[NPGGSAYYASWVK_GRFTISKSSTTVDLKITSP’I‘TEDTATYFCA
RVLIVSYGAFTI (SEQ ID NO: 411). .

[0330] The invention further contemplates'ﬁntibodies comprising one or more of the
polypeptide sequences of SEQ ID NO: 412; SEQ ID NO: 413; and SEQ ID NO: 414 which
- correspond to the complementarity-determining regions (CDRs,-or hypervariable regibné)
of the variable light chain sequence of SEQ ID NO: 410, and/or one or more of the
polypeptide sequences of SEQ ID NO: 415; SEQ ID NO: 416;.and SEQ ID NO: 417 which

- - correspond to the complementarity-determining regions (CDRs, or hypervariable regions)

of the variable heavy chain sequence of SEQ ID NO: 411, or combinations of these |
polypeptide sequences. In another embodiment of the invention, the aﬁtiﬁodies of the
invention include combinations 6f the CDRs and the variable heavy and lighi chain
sequences set forth above. _

[0331}] In another embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprisiﬂg one or more of the polypeptide sequehces of SEQ
ID NO: 412; SEQ ID NO: 413; and SEQ ID NO: 414 which correspond to the
complementarity-determining regions (CDRs, or hypervariable regions) of thé variable
light chain sequence of SEQ ID NO: 410, and/or one or more of the polypeptide sequences
~ of SEQ ID NO: 415; SEQ ID NO: 416; and SEQ ID .NO: 417 which correspond to the
complementarity-détennming regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 411, or combinatiohs of these polypepﬁde
sequences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
“above. '

[0332]  The invention also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of; the polypeptide sequence of SEQ ID NO:
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410. In another embodiment of the invention, antibody fragments of the invention
~ comprise, or alternatively consist of, the polypeptfde sequence of SEQ ID NO: 411. .
[0333] In a further embodiment of the invention, fragments of the antibody having
binding specificity to IL-6 comprise, or altemétively consist of, one or more of the |
polypeptide sequenées of SEQ ID NQO: 412; SEQ ID NO: 413; and SEQ ID NO: 414 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
of the variable light chain sequence of SEQ ID NO: 410. _ '
[0334] In a Mer embodiment of the invention, fragments of the antibody having
~ binding specificity to IL-6 comprise; or altemaﬁve]y consist of, one or more of the
polypeptide sequences of SEQ ID NO: 415; SEQ ID N'0:7416; and SEQ ID NO: 417 which
corresimﬁd to the complementarity-detcrmmmg regionS*(CDR..s, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 411. |
[0335] - The invention also conteniplates antibody fragments which include one or more
of the antibody fragments described herein. In one enﬁbodiment of the invention,
fragments of the antibodies having bindiﬁg specificity to IL-6 comprise, or alternatively
. consist of, one, two, three or more, including all of the following antibody fragments: the
variable light chain region of SEQ ID NO: 410; the variable heavy chain fegion of SEQ ID
NO: 411; the complementaﬁty—detennining regions (SEQ ID NO: 412; SEQ ID NO: 413;
and SEQ ID NO: 414) of the variable light chain region of SEQ ID NO: 410; and the
complementarity-determining regions (SEQ ID NO: 415; SEQ ID NO: 416; and SEQ ID
'NO: 417) of the variable heavy chain region of SEQ ID NO:'41 L. |
[0336] In a preferred embodiment of the invention, the anti-IL-6 antibody is Ab26,
' comprising SEQ ID NO: 410 and SEQ ID NO: 411, and having at least one of the
biological activities set forth herein. | |
[0337) In another embodiment, the invention includes antibodies having binding
specificity to IL-6 and possessing a variable light chain sequence comprising the sequence
set forth below: _ ' -
[0338] MDTRAPT QLLGLLLLWLPGARCDVVMTQTPASVSAAVGGTVTIKCQAS
EDIESYIAWYQQKPGQPPKLLIYGASNLESGVSSRFKGSGSGTEFTLTISDLECADA
ATYYCQCTYGIISISDGNA (SEQ ID NO: 426) -
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[0339] The invention also includes antibodies having binding specificity to IL-6 and
possessing a variable heavy chain seﬁﬁcnce comprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTVSGFSLSSYFMTWV
| RQAPGEGLEYIGFMNTGDNAYYASWAKGRFI‘ISKTSTTVDLKITSPTTEDTATYFC
ARVLVVAYGAFNI (SEQ ID NO: 427). |

[0340] The invention further contemplates antibodies comprising one or more of the
polypeptide sequences of SEQ ID NO: 428; SEQ ID NO: 429; and SEQ ID NO: 430 which
correspond to the complementarity-deténnining regions (CDRs, or hypervariable rcgibns) |
of tﬁc variable light chain sequence of SEQ ID NO: 426, and/or one or more of the
polypéptide sequences of SEQ ID NO: 431; SEQ ID NO: 432; and SEQ ID NO: 433 which

e correspond to the complementarity-determining regions (CDRs, or hypervariable regions)

of the variable heavy chain sequence of SEQ ID NO: 427, or combinations of these
polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the.variable heavy and light chain
sequences set forth above. | '

[0341] ' In another embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprisir;g one or more of the polypeptide sequences of SEQ
ID NO: 428; SEQ ID NO: 429; and SEQ ID NO: 430 which correspond -to the
complementarity—deterinming regions (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 426, and/or one or _mbre of the polypeptide sequences
_ of SEQ ID NO: 431; SEQ ID NO: 432;'and SEQ ID NO: 433 which correspond to the
complementarity—détennhﬂng regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 427, or combinatiohs of thesé polypeptide
séquences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. ' ‘

[0342])  The invention also contemplates fragments of the antibody having binding

specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptidc sequence of SEQ ID NO:
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- 426, - In another erﬁbodimenf of the invention, antibody fraglnents of the -invention
* comprise, or alternatively consist of, the poiypeptide sequence of SEQ ID NO: 427.

[0343] In a further embodiment of the inventibn, fraginents ef the antibody having
binding sp_eeificity to IL-6 comprise, or alternetively consist of, one or more of the
‘polypeptide sequenees of SEQ“[D NO: 428; SEQ ID NO: 429; and SEQ ID NO: 430 which
correspond to the complementaritywdetemiinmg regions (CDRs, or hjrperva'riable regions)-
of the variable light chain sequence of SEQ ID NO: 426. ) _ -

[0344] In a further embodiment of ‘the mventlon fragments of the antlbody having
. binding specificity to IL-6 comprise, or alternat;vely consist of, one or more of the
polypeptide sequences of SEQ ID NO: 431; SEQ ID NO: 432; and SEQ ID NO: 433 which’
correspoﬁd to the cohlplementarityédetermining regions (CDRs, or h_ypefvariable'regions)
| of the variable heavy chain sequence of 'SEQ ID NO: 427. |

[0345]  The invention also conte:hplateé antibody fragments which include one or more A
of the. antibody fragments described herein. In one erebodiment of the invention,
fragments of the antibodies having' bindiﬁg specificity to IL-6 compﬁSe,_Or alternatively
- consist of, one, iwo, three or more, 'mcludihg all of the following antibody fragments: the
variable light chain region of SEQ ID NO: 426; the variable heavy chain region of SEQ ID
NO: 427, the complementarity—dete_rminhé regions (SEQ ID NO: 428; SEQ ID NO: 429;
and SEQ ID NO: 430) of the variable light chaiﬁ region of SEQ ID NO: 426; and the
| complementarlty-determmmg regions (SEQ ID NO: 431; SEQ ID NO: 432; and SEQ ID _
- NO: 433) of the variable heavy chain reglon of SEQ ID NO: 427. _

[0346] In a preferred embodiment of the invention, the anti-IL-6 antibodly is Ab27,
' comprising SEQ ID NO: 426 and SEQ D NO: 427, and having at least one of the
- Biological activities set forth herein.

[0347] In another embodiment, the invention includes antibodies having binding
specificity to iL—6 and posseSsiﬁg a variable light chain sequence comprising the sequence
set forth below: ) | | ‘ - _ o | o
[0348] MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSPVSEPVGGTVSISCQSSKS
| VMNNNYLAWYQQKPGQPPKLLIYGASNLASGVPSRFSGSGSGTQFTLTISDVQCD
DAATYYCQGGYTGYSDHGT (SEQ ID NO: 442) '
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[0349] . The invention also includes antibodies havihg binding specificity to IL-6 and
possessing a variable heavy chain sequence comprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQSVEESGGRLVKPDETLTLTCTVSGIDLSSYPMNWV
RQAPGKGLEWIGFINTGGTIVYASWAKGRFI"ISKTSTTVDLKMTSP’I‘TEDTATYFC
ARGSYVSSGYAYYFNV (SEQ ID NO: 443). _

[0350] The invention further contemplates antibodies comprising one or more of the
polypeptide sequences of SEQ ID NO: 444; SEQ ID NO: 445; and SEQ ID NO: 446 which
- correspond to the complementarity-determining regions (C.DRs,‘or hypervariable regibné)
of the variable light chain sequence of SEQ ID NO: 442, and/or one or more of the
polypeptide sequences of SEQ ID NO: 447; SEQ ID NO: 448; and SEQ ID NO: 449 which
.- correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NC:' 443, or combinations of these '
polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinati_ons of the CDRs and the variable heavy and lighf chain
sequences set forth above. |

[0351] In another embodiment, the invention contemplates other antibodies, such as for '
-example chimeric antibodies, comprisiﬁg one or more of the polypeptide sequehces of SEQ
ID NO: 444; SEQ ID NO: 445; and SEQ ID NO: 446 which corespond to the
cofnplementarity—deteﬁnining regions (CDRs, or hypervariable regions) of the variable
+ light chain sequence of SEQ ID NO: 442, and/or one or more of the polypeptide sequehces
of SEQ ID NO: 447; SEQ ID NO: 448; and SEQ ID NO: 449 which correspond to the
complementax'ity-detennining regions (CDRs, or hyperirax'iable regions) of the variable
heavy chain sequence of SEQ ID NO: 443, or combinatiohs of these polypeptide
sequences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. _ ' -
[0352] The invenﬁon also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of,' the polypeptide sequence of SEQ ID NO:
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442. In another embodiment of the invention, antibody fragments of the invention -
comprise, or alterhatiyely consist of, the bolypeptide sequence of SEQID NO: 443,
~ [0353] In a further embodiment of the inveniion, fragments of the antibody having
- binding specificity to IL-6 comprise, or altemnatively consist of, one or more of the
- polypeptide sequences of SEQ ID NO: 444 SEQ ID NO: 445; and SEQ ID NO: 446 which
correspond to the complementanty—detennmmg regions (CDRs, or hypervariable regions)
of the variable light chain sequence of SEQ ID NO: 442, ‘ _
: _[0354] In a further embodiment of the 1nvent10n fragments of the antlbody havmg ‘
bmdmg specificity to IL-6 comprise, or alternatlvely consist of, one or more of the
‘polypeptide sequences of SEQ ID NO: 447; SEQ ID NO: 448; and SEQ ID NO: 449 which
- correspond to the complementarity-detenninmg regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 443, '
[0355] The invention also contemplates antibody fragments which incllide one or more
of the antibody fragments “described herein. * In one embediment of the: invention,
fragments of the antibodies héving; binding speciﬁcity to IL-6 cqinprise,' or alterfiatively
consist of, one, two, three or m_ofe, including all of the following antibody fragments: the
variable light chain ;eg'ion‘of SEQ ID NO: 442; the variable heavy chain region of SEQ ID
NO: 443; the complementari;y-detenninﬁlg regioris (SEQ ID NO: 444, SEQ ID NO: 445;
and SEQ ID NO: 446) of the variable light chain region of SEQ ID NO: 442; and the
: complementaﬁty-detennﬁling regions (SEQ ID NQ:'447; SEQ 1D NO: 448; and SEQ D
_ NO: 449) of the variable heavy chain region of SEQ ID NO: 443,
[0356] In a preferred embodiment of the invention, the anti-IL-6 antibody is Ab28,
comprising SEQ ID NO: 442 and SEQ ID NO: 443, and haVing at least one of the
biological activities set forth herein. - |
[0357] In another embodiment, the invention includes aﬂtibodies having bindiﬂg
specificity to [L-6 and possessing a variable light chain sequence comprising the sequence
set forth below: o | _ ‘
[0358] MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSPVSAAVGGTVSISCQSSQS :
VYNNNWLSWFQQKPGQPPKLLIYKASTLASGVPSRFKGSGSGTQFI‘LTISDVQCDD :
VATYYCAGGYLDSVI (SEQ ID NO: 458)
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[0359] The invention also includes antibodies having binding specificity to IL-6 and
possessing a variable heavy chain sequence cdmprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTVSGFSLSTYSINWV

. RQAPGKGLEWIGIIANSGTTFY. ANWAKGRFfVSKTSTTVDLKTTSP’TTEDTATYFCA
RESGMYNEYGKFNI (SEQ ID NO: 459).

[0360] The invention further contemplates antibodies comprising one or more of the
polypeptide sequences of SEQ ID NO: 460; SEQ ID NO: 461; and SEQ ID NO: 462 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
of the variable light chain sequence of SEQ ID NO: 458, and/or one or more -of the
polypeptide sequences of SEQ ID NO: 463; SEQ ID NO: 464; and SEQ ID NO: 465 which
correspond to the complemcntarity-deteﬁnining regions (CDRs, or hypervariable regions)
of the variable heavy chaiﬂ sequence of SEQ ID NO: 459, or combinations of these
polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy and light chain
sequences set forth above. " _

[0361] In another embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprising one or moré of the polypeptide sequences of SEQ
ID NO: 460; SEQ ID NO: 461; and SEQ ID NO: 462 which correspond ‘to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 458, and/or one or more of the polypeptide sequences
of SEQ ID NO: 463; SEQ ID NO: 464; and SEQ ID_NO: 465 which correspond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
- heavy chain sequence of SEQ ID NO: 459, or combinations of these polypeptide
sequences.. In another embodiment of the invention, the antibodies of the invention Iinclude
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. ‘ :

[0362] The invention also confemp]ates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the |

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:;
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458. In another embodiment of the invention, antibody fragments of the invention -
compnse or alternatively consist of, the polypepude sequence of SEQ D NO: 459

[0363] In a further embodiment of the invention, fragments of the antibody having
binding specificity to IL-6 comprise, or alternatively consist of, one or more of the
polypeptide sequences of SEQ ID NO: 460; SEQ ID NO: 461; and SEQ ID NO: 462 which
: éorrespond to the complementarity-determining regions (CDRs, or hyperi/a:iéble'regions)
of the variable light chain sequence of SEQ ID NO: 458. , .
: _[0364] In a further embodiment of the invention, fragments of the antlbody havmg
binding specificity to IL-6 comprise, or alternatlvely consist of, one or more of the
polypeptlde sequences of SEQ ID NO: 463; SEQ ID NO: 464; and SEQ ID NO: 465 which

- - correspond to the complementanty—detennmmg regions (CDRs, or hypervariable regions)-

of the variable heavy chain sequence of SEQ ID NO: 459.

' [0365] The mventlon also contemplates antibody fragments which mclude one or more_
of the antibody fragments described herein. = In one embodiment of the mvenuon,
fragments of the antibodies having binding spec1flczty to IL-6 comprlse or alternatively
consist of, one, two, three or more, mcludmg all of the following antlbody fragments: the 7
‘variable light chain region of SEQ ID NO 458; Lhe variable heavy chain reglon of SEQ ID
NO: 459; the compIementanty—dctenmmng reglons (SEQ ID NO: 460; SEQ ID NO 461;
and SEQ ID NO: 462) of the variable light chain region of SEQ ID NO: 458; and the
- complementarity-determining regions (SEQ ID NO: 463; SEQ ID' NO: 464; and SEQ ID
. NO: 465) of the variable _hea'vy chain'regidn of SEQ ID NO: 459, 7.
[0366] In a preferred embodiment of the invention, the anti-IL‘6 antibody is Ab29,
comprising SEQ ID NO: 458 and SEQ ID NO: 459, and haVing at least one of the
~ biological activities set forth herein. - ‘ ‘ ‘

[0367] In anbther embodiment, the invention includ_es antibodies having bindiﬂg
specificity to IL-6 and possessinga variable light chain s‘équence cemprising the'sequence
set forth below: | :

[0368] MDTRAPTQLIELLLLWLPGARCASDMTQTPSSVSAAVGGTVTINCQASE'
NI_YSFLAWYQQKPGQPPKLL]FKASTLASGVS_SRFKGSGSGTQFTLTISDLECDDAA
' TYYCQQGATVYDIDNN (SEQ ID NO: 474)
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[0369] The invention also inclndes antibodies having binding specificity to IL-6- and
~ possessing a variable heavy ..chain sequence comprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTVSGIDLSAY AMIWV
- RQAPGEGLEWITIIYPNGITY YANWAKGRFTVSKTSTAMDLKITSPTTEDTATYFCA

RDAESSKNAYWGYFENV (SEQ ID NO:'475).

[0370]  The invention further contemplates antibodies comprising one or more of the.
polypeptide sequences of SEQ ID NO: 476; SEQ ID NO: 477; and SEQ ID NO: 478 which
correspond to the complementarity-determining regions (CDRs, or hypervnriable regions)
of the variable lignt chain sequence of SEQ [D.NO: 474, and/or one -or more“ of the
polypeptide sequences of SEQ ID NO: 479; SEQ ID NO: 480; and SEQ ID NO: 431 which
correspond to the complementarity-detennining regions (CDRs, or hypervariable regions)
~of the variable heavy chain sequcncc' of SEQ ID NO: 475, nr combinations of these
polypeptide sequences. In another embodiment of the invention, the antibodies of the |
invention include combinations of the CDRs and the vaﬁable heavy and light chain
sequences set forth above. _

[0371] In another ernbodiment5 the invention contemplates other antibodies, such as for
-example chimeric antibodies, comprising one or more of the polypeptide sequences of SEQ
.ID NO: 476; SEQ ID NO: 477; and SEQ ID NO: 478 which correspond to the
complpmcntarity-detemlinmg' regions (CDRs,. or hypervariable regions) of the -variable
light chain sequence of SEQ ID NO: 474, and/or one or more of the polypeptide sequences
. of SEQ ID NO: 479; SEQ ID NO: 480; and S'EQ ID NO: 481 which correspond to the
cdmplemcntarity—dctermining regions tCDRs, or hypcrvariablc regions) of the variable
heavy chain sequence of SEQ ID NO: 475, or combinations of these polypeptide
Sequences. In another embodiment of the _invenﬁon, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. |
[0372] The invention also contémplates fragments of the éntibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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474. In another embodiment of the invention, antibody fragments of the invention

comprise, Or a]terrlatiyely consist of, the poly_peptide sequence of SEQ ID NO: 475 .

[6373] In a further embodiment of the invenrion, fragments of the antibody having

| binding specificity to IL-6 comprise, or alternatively consist of, one or more of the

polypeptide sequences of SEQ ID NO: 476; SEQ ID NO: 477, and SEQ ID NO: 478 which

correspond to the complementarity-dete'nnining regions (CDRs, or hypervariable regions)

of the variable light chain sequence of SEQ ID NO: 474. ,
- {0374] In a further embodiment of the invention, fragments of the antlbody havmg

binding specificity to L6 comprise, Or altemarrvely consist of, one or more of the

polypeptide sequences of SEQ ID NO: 479; SEQ ID NO: 480; .and SEQ ID NO: 48] which

- - correspond to the complementarlty-determmmg regrons (CDRs, or hypervariable regions)

of the variable heavy chain sequence of SEQ ID NO: 475. . _

[0375]  The invention also contemplates antibody fragments which incltrde one or more
of the antibody fragments described herein. In one ernbod-iment of the invention
- fragments of the antibodies havmg binding specificity to IL-6 comprrse “or altematively
consist of, one, two, three OT more, mcludmg all of the followmg antrbody fragments the
variable light chain region of SEQ ID NO: 474; the variable heavy chain region of SEQ ID
NO 475; the complementanty-determmmg regions (SEQ ID NO: 476; SEQ ID NO: 477; -.
and SEQ ID NO: 478) of the variable light chain region of SEQ ID NO: 474; and the
- complementarity-determining regions (SEQ ID NO: 479; SEQ ID NO: 480 and SEQ ID
_ NO: 481) of the variable heavy chain region of SEQ ID NO: 475. , |
[0376] In a preferred embodiment of the invention, the anti- IL-6 antrbody is Ab30
comprising SEQ ID NO: 474 and SEQ ID NO: 475, and havrng at Ieast one of the
blologlcal activities set forth herein. _ '
[0377] In another embodiment, the invention includes antibodies having -binding
| 'speciﬁcity to IL-6 and possessing a variable light chain sequence_ comprising the sequence B
set forth below: | ‘ . | .

[0378] MDTRAPTQLLGLLLLW].PGARCASDMTQTPSSVSAAVGGTVTINCQASE'-
NIY SFLAWYQQKPGQPPKLLIFRASTLASGVSSRFKGSGSGTQFI‘LTISDLECDDAA
TYYCQQGATVYDIDNN (SEQ ID NO: 490)
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[0379] The invention also includes antibodies having binding speciﬁcity to IL-6' and
possessing a variable heavy chain sequence coﬁlprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTVSGIDLSAY AMIWV

- RQAPGEGLEWITIIYPNGITYYANWAKGRFTVSKTSTAMDLKITSPTTEDTATYFCA
RDAESSKNAYWGYFNV (SEQ ID NO: 491). | ‘

[0380] The invention further contemplates antibodies comprising one or more of the-
polypeptide sequences of SEQ ID NO: 492; SEQ ID NO: 493; and SEQ ID NO: 494 which
correspond to the cqmplementarity—dete'rmining regions (CDRs, or hypervarjable regions)
of the variable light chain sequence of SEQ ID‘NO: 490, and/or .onc or moré ‘of the
polypeptide sequences of SEQ ID NO: 495; SEQ ID NO: 496; and SEQ ID NO: 497‘ which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
of the ‘variable heavy chain sequence. of SEQ ID NO: 491, 6r combinations of these
polypeptide sequences. In another embddimcn_t‘ of the invention, the antibodies of the
invention include combinations of the CDRs and the vafiablc heavy and light chain
sequences set forth above. ' ‘

-{0381] In andr.her embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprising one or more of the polypeptide sequences of SEQ
'[D NO: 492; SEQ ID NO: 493; and SEQ ID NO: 494 which correspond to the
complementarity-detennininé regions (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 490, and/or one or more of the polypeptide sequences
of SEQ ID NO: 495; SEQ ID NO: 496; and SEQ ID NO: 497 which correspond to thé
cdmplementar_ity-detennining regions (CDRS, or hypervariable regions) of the variable
' heavy chain sequence of SEQ ID NO: 491, or combinations of these polypeptide
sequences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above.

[0382] The invention also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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490. In another embodiment of the invention, antiBody fragments of the inveﬁtion
comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO: 491.
[0383] In a further embodiment of the invcntion,'fragments of the antibody having
| binding specificity to IL-6 comprise, or alternatively consist of, one or more of the
polyﬁeptide sequences of SEQ ID NO: 492; SEQ ID NO: 493; and SEQ ID NO: 494 which
_ éorrespond to the complementarity-determining regions (CDRs, or hypervariable regions)
~ of the variable light chain sequence of SEQ ID NO: 490. A
~ [0334] In a further embodiment of the mventlon fragments of the antlbody havmg .'
blndlng specificity to IL-6 comprise, or alternatlvely c0n51st of, one or more of the
polypeptide sequences of SEQ ID NO: 495; SEQ ID NO: 496; and SEQ ID NO: 497 whlch
~ correspond to the complementarity-determining reg10ns (CDRs, or hypervanab]c rcglons)
of the variable heavy chain sequence of SEQ ID NO: 491.
[0385] The invention also contemplates artibody fragments which mclude one or more
of the antlbody fragments descrlbed herein. ' In one. embodiment of the. invention,
fragments of the antibodies havmg b1nd1ng specificity to TL-6 comprlse ‘or alternatively
consist of one, two, three or more, 1nclud1ng all of the following antlbody fragments the
variable light chain region of SEQ ID NO: 490; the variable heavy chain region of SEQ ID
-NO: 491; the complementarity-determining regions (SEQ ID NO:_ 492; SEQ ID NO: 493;
and SEQ ID NO: 494) of the variable light chain region of SEQ ID NO: 490; and the
' coinplementa:ity—_detenﬁining regions (SEQ ID NO:-495; SEQ ID NO: 496; and SEQ D
- NO: 497) of the variable heavyi chain region of SEQ ID NO: 491, |
[0386] In a preferred embodimént of the invention, the anti IL-6 antibody is Ab31,
comprising SEQ ID NO: 490 and SEQ ID NO: 491, and havmg at least one of the.
biological activities set forth herein. .
[0387] 1In another embodiment, the invention mcludes antlbodles havmg bmdmg
| specificity to IL-6 and possessing a variable light chain sequence comprising the sequence.
set forth below: o _
[0388] MDTRAPTQLLGLLLLWLPGATFAIEMTQTPSPVSAAVGGTVT]NCQASES o
VFNNMLSWYQQKPGHSPKLLIY DASDLASGVPSRFKGSGSGTQFT LTISGVECDDA
' ATYYCAGYKSDSNDGDNV (SEQ ID NO: 506) -
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[0389] The invention also includes antlbodles having binding specificity to IL-6 and
possessing a vanable heavy chain sequencc comprising the sequence set forth below:

_ METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTVSGFSLNRNSITWV
| RQAPGEGLEWIGIIT GSGRTYYANWAK_GRFTISKTSTTVDLKMTSPTTEDTATYFC

' ARGHPGLGSGNI (SEQ ID NO: 507). |

[0390] The invention furthef contemplates antibodies comprising one or more of the
polypeptide sequences of SEQ ID NO: 508; SEQ ID NO: 509; and SEQ ID NO: 510 which
: Vcorr.cspond to the complementarity—detérmining regions (CDRs, or-hypervariable regibné)
of 'ﬂle variable light chain sequence of SEQ ID NO: 506, and/or one or more of the
polypeptide sequences of SEQ ID NO: 511; SEQ ID NO: 512; and SEQ ID NO: 513 which

correspond to the complementarity«determming regions (CDRs, or hypervariable regions) .

of the variable heavy chain sequence of SEQ ID NO: 507, or comb'mations of these -_ '

polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy and light chain
sequences set forth above. . |

[0391] ‘In another embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprisiﬁg one or more of the polypeptide sequences of SEQ
D NO: 508; SEQ ID NO: 509; and SEQ ID NO: 510 which correspond to the
comp]ementarity-deteﬁnining regions (CDRs, or hypervariable regions) of the variable
~ light chain sequence of SEQ ID NO: 506, and/or one or more of the polypeptlde sequences
of SEQ ID NO: 511; SEQ ID NO: 512; and SEQ ID NO: 513 which correspond to the
complementanty—determmmg regions (CDRs, or hypervanable regions) of the variable
heavy chain sequence of SEQ ID NO: 507, or combinations of these polypeptide
sequences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above, ' |

[0392] The invention also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of,- the polypeptide sequence of SEQ ID NO:
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506. In another embodiment of the invcnt.ion, .antibody fragments of the invention
' comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO: 507.,

[0393] In a further embodiment of the invention, fragments of the antibody having
binding specificity to IL-6 comprise, or altemétivcly consist of, one or more of the
'polypeptide sequences of SEQ‘-ID NO: 508; SEQ ID NO: 509; and SEQ ID NO: 510 which
correspond to the complementarity—detennining regions (CDRs, or hyperv'ariab_le regions).
of the variable light chain sequence of SEQ ID NO: 506. ‘ '

[0394] In a further embodiment of the invention, fragments of thc antlbody having
binding specificity to IL-6 comprise, or altcmatlvely consist of, one or more of the
polypeptide sequences of SEQ ID NO: 511; SEQ ID NO: 512; and SEQ ID NO: 513 which’
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
 of the variable heavy chain sequence of SEQ ID NO: 507.

[0395] - The invention also contemplates antibody fragments which include one or more
of the antibody fragments described herein. In one embodiment of the invention,
fragments of the antibodies having -bindiﬁg specificity to IL-6 comprise, or alternatively
consist of, one, two, three or more, includihg all of the following'antibodsr fragments: the
variable light chain region of SEQ ID NO: 506; the variable heavy chain région of SEQ ID~
NO: 507; the complementarity-determining regions (SEQ ID NC: 508; SEQ ID NO: 509;
and SEQ ID NO: 510) of the variable light‘chain region of SEQ ID NO: 506; and the
complementarity-determining regions (SEQ ID NO: 511; SEQ ID NO: 512; and SEQ ID
'NO: 513) of the variable heavy chain reglon of SEQ ID NO: 507.

[0396] In a preferred embodiment of the invention, the anti-IL-6 antibody is Ab32,
comprising SEQ ID NO: 506 and SEQ ID NO: 507, and having at least one of the
biological éctiviti_cs set forth herein. ' | _
[0397] In another embodiment, the i'nvention includes antibodies having binding
specificity to IL-6 and possessing a variable light chain sequence comprising the sequence
set forth below: ' S P
[0398] MDTRAPTQLLGLLLLWLPGATFAQVLTQTASSVSAAVGGTVTINCQSSQ
SVYNNYLS_WYQQKPGQPPKLLIYTASSLASGVPSRFKGSGSGTQPTLTISEVQCDD
AATYYCQGYYSGPIIT (SEQ ID NO: 522) |
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[0399] - The invention also includes antibodies haviﬁg binding specificity to IL-6 and
possessing a vaﬁablc heavy chain seql.l.ence' comprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQSL_EESGGRLVTPGTPLTLTCTASGFSLNNYYIQWV
RQAPGEGLEWIGIIYAGGSAYYATWANGRFFIAKTSS’I"I‘VDLKMTSLTTEDTAT_YF
CARGTFDGYEL (SEQ ID NO: 523).

[0400] The invention furthcf contemplates antibodies comprising one or more of the
polypeptide sequences of SEQ ID NO: 524; SEQ ID NO: 525; and SEQ ID NO: 526 which |
correspond to the complementarity-determining regions (CDRs,-or hypervariable rcgibné)
of ‘tfle variable light chain sequence of SEQ ID NO: 522, and/or one or more of the
polypéptide sequences of SEQ ID NO: 527; SEQ ID NO: 528; and SEQ ID NO: 529 which

- . correspond to the complementarity-determining regions (CDRs, or hypervariable regions) .

of the variable heavy chain sequence of SEQ ID NO: 523, or combinations of these .

polypeptide sequences. In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the variable heavy and light chain
- sequences set forth above. - '

[0401] In another embodiment, the invéntion contemplates other antibodies, such as for
example chimeric antibodies, comprisiﬁg one or more of the polypeptide scqucﬁces of SEQ
ID NO: 524; SEQ ID NO; 525; and SEQ ID NO: 526 which correspond to the
complcmcntaﬁty-dctenhining regions (CDRs, or hypervariable regions) of the variable
' light_chain sequence of SEQ ID NO: 522, and/or one or more of the polypeptide sequences
of SEQ ID NO: 527; SEQ ID NO: 528; and SEQ ID NO: 529 which correspond to thé
complementarity-déten:nining regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 523, or combinatiohs of these polypeptide
sequences. In another embodiment of the invention, the antibodies of the invention include -
combinations of the CDRs and the variable heavy and light chain sequcncés set forth
above. ' -

[0402]) The invention also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention_, antibody fragments of the

invention comprise, or alternatively consist of,. the polypeptide sequence of SEQ ID NO:
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522, In another eﬁlbodiment of the invention, antibody fragments of the invention
' compnse or alternatively consist of, the polypeptlde sequence of SEQ ID NO: 523,

[0403] In a further embodiment of the invention, fragments of the antibody havmg
binding specificity to IL-6 comprlse, or alternatlvely consist of, one or more of the
| polypeptide sequences of SEQ ID NO: 524; SEQ ID NO: 525; and SEQ ID NO: 526 which

correspond to the complementanty—determmmg regmns (CDRs, or hypervariable regions)

of the variable light chain sequence of SEQ ID NO: 522. _ '

[0404] In a further embodiment of the mventlon, fragments of the antlbody havmg
~binding spec1ﬁc1ty to IL-6 comprise, or altematlvely consist of, ong or more of the
polypeptide sequences of SEQ ID NO: 527; SEQ ID NO 528 and SEQ ID NO: 529 which
correspond to the cqmplementanty—determmmg regions (CDRs, or hypervanable regions)
of the variable heavy chain sequence of SEQ ID NO: 523. |
[0405] The invention also contemplates antibody fragments which include one or more
of the antibody fragments described herein.. In one embodiment of the invention, .
fragments of the. antibo'dies hsving bmdmg speciﬁcify to IL-6 comprise or alternatively
- consist of, one, two three or more, including all of the following antlbody fragments: the
variable light chain region of SEQ ID NO: 522; the variable heavy chain region of SEQ ID
‘. NO: 523; the complementanty—determmmg regions (SEQ ID NO: 524; SEQ ID NO: 525;
and SEQ ID NO: 526) of the variable light chain reg'ilon of SEQ ID NO: 522;‘ and the
complementarity-determining regions (SEQ ID NO: 527; SEQ ID NO: 528; and SEQ ID
. NO: 529) of the variable heavy chain reglon of SEQ ID NO: 523. '

[0406] In a preferred embodiment of the invention, the anti-IL- 6 antlbody is "Ab33,

~ comprising SEQ ID NO: 522 and SEQ ID NO: 523, and having at least one of the
biological activities set forth herein. ' '

[0407] In another embodiment, the invention includes antibodies having binding
specificity to IL-6 and possessing a variable light chain sequence comprising the sequence
set forth below: - , - -
[0408] MDTRAPTQLLGLLLLWLPGATFAQVLTQTPSPVSVPVGDTVTISCQSSES
VYSNNL[S_WYQQKPGQPPKLLIYRASNLASGVPSRFKGSGSGTQFTLTISGAQCDD
AATYYCQGYYSGVINS (SEQ ID-N_O: 538)
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[0409] - The invention also includes antibodies having binding specificity to IL-6 and
possessing a variable heavy chain scciuence‘ comprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTP_LTLTCTVSGFSLSSYFMSWV

| RQAPGEGLEYIGFINPGGSAY YASWASGRLTISKTSTTVDLKITSPTTEDTATYFCA
RILIVSYGAFTI (SEQID NO: 539). |

[0410] The invention further contemplates antibodies comprising one or more of the
polypeptide sequences of SEQ ID NO: 540; SEQ ID NO: 541; and SEQ ID NO: 542 which
- correspond to the complementarity-determining regions (CDRs,-orrhypervériable regibns;)
of the variable light chain sequence of SEQ ID NO: 538, and/or one or more of thé
polypeptide sequences of SEQ ID NO: 543; SEQ ID NO: 544; and SEQ ID NO: 545 which

- correspond to the complementarity-determining regions (CDRs, or hypervariable regions)

of the variable heavy chain sequence of SEQ ID NO: 539, or-combinations of thgse
polypeptide scquem‘:es.,' In another embodiment of the invention, the antibodies of the
invention include combinations of the CDRs and the  variable heavy and light chain
sequences set forth above. '

[0411] " In another embodiment, the invention contemplates other aﬁtibodies, such as for
example chimeric antibodies, comprisihg one or more of the polypeptide sequences of SEQ
ID NO: 540; SEQ. ID NO: '541; and. SEQ ID NO: 542 which correspond to the
complementarity-determining regions (CDRs, or hyp_ervariable regions) of the variable
~ light chain sequence of SEQ ID NO: 538, and/or one or _mdre of the polypeptide scquchoe_s
of SEQ ID NO: 543; SEQ ID NO: 544; and SEQ ID NO: 545 which correspond to the
complcmentarity-détermining rcgidns (CDRs, or hjrpcrvériable regions) of the variable
heavy chain sequence of SEQ ID NO: 539, or combinations of thcsé polypeptide
sequences. In another embodiment of the invention, the antibodies of t.hé invention include
combinations of the CDRs and the variable heavy and light chain sequencés set forth
above. _ | '

[0412] The invention also contemplates fragments of the antibody having binding
specificity to IL-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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538. In another erﬁbodimeﬁt of the invent.ion, antibody fragments of the invention
_ comprise, or alternatively consist of, the polypeptide sequence of SEQ.ID NO: 539..
[0413] In a further embodiment of the invention, fragments of the antibody having
- binding spec1ﬁ01ty to IL-6 comprlse or aIternatlvcly consist of, one or more of the -l
.polypeptlde sequences of SEQ ID NO: 540; SEQ ID NO: 541; and SEQ ID NO: 542 which
correspond to the complementanty—detennmmg regions (CDRs, or hypervanable regions)
 of the variable light chain sequence of SEQ ID NO: 538. , o
[0414] In a further embodiment of the invention, fragments of the antlbody having
~binding spemficuy to IL-6 comprise, or altematlvely consist of, one or more .of the
~ polypeptide sequences of SEQ ID NO: 543; SEQ ID NO: 544; and SEQ ID NO: 545 which
correspond to the complementarity-determining regions (CDRs, or hypefvariable' regions)
of the variable heavy chain sequence of SEQ ID NO: 539. |
[0415] . The invention also contemplates antibody fragments which include one or more l
of the antibody fragments described herein- In one eﬁbodiment of the invention,
fragments of the antibodies having binding specificity to IL-6 compnse or altematively
- consist of, one, two three or more, mcludmg all of the following antibody fragments: the
variable light chain region of SEQ ID NO: 538; the variable heavy chain region of SEQ ID
| NO: 539; the complementarity-detennininé regions (SEQ ID NO: 540; SEQ ID NO: _541;
and SEQ ID NO: 542) of .the variable light chain region of SEQ ID NO: 538; and the
cdmplementarity-detennining regions (SEQ ID NO: 543; SEQ ID NO: 544; and SEQ ID
. NO: 545) of the variable heavy chain region of SEQ ID NO: 539, -
[0416] In a preferred embodiment of the invention, the anti-IL-6 antibody is Ab34,
comprising SEQ ID NO: 538 and SEQ ID NO: 539, and having at least one of the
“biological activities set forth herein. _
[0417] In another embodiment, the ihvention_ inéludes antibodies having binding
specificity to IL-6 and possessing a variable light chain sequence cdmprising the sequence
set forth below: | ' | | | B
[0418] MDTRAPT QLLGLLLLWLPGARCAYDMTQTPASVEVAVGGTVTIKCQAT
ESIGNELSWYQQKPGQAPKILIYSASTLASGVPSRFKGSGSGTQFTLTITGVECDDA
ATYYCQQGYSSANIDNA (SEQ ID NO: 554) - |
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[0419] The invent‘ion also includes antibodies having binding specificity to IL-6 and
. possessing a variable heavy chain sequence cdmprising the sequence set forth below:
METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTVSGFSLSKYYMSWV
RQAPEKGLKYIGYIDSTTVNTYYATWARGRFI‘ISKTSTTVDLKITSPTSEDTATYFC
ARGSTYFTDGGHRLDL (SEQ ID NO: 555). i '

[0420]  The invention further contemplates antibodies comprising one or more of the:
polypeptide sequences of SEQ ID NO: 556; SEQ ID NO: 557; and SEQ ID NO: 558 which
correspond to the complementarity-determining regions (CDRs, or hj{pcrvériable regions)
of the variable light chain sequence of SEQ ID.NO: .554, and/or one or mo:é ‘of the
polypeptide sequences of SEQ ID NO: 559; SEQ ID NO: 560; and SEQ ID NO: 561 which
correspond to the complementarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequencé of SEQ ID NO: 555, or combinations of these
polypeptide sequences. In another embodiment of the invention, the antibodies of the -
invention include combinations of the CDRs and the vaﬁable heavy and light chain
sequences set forth above. '

-[0421] In another embodiment, the invention contemplates other antibodies, such as for
example chimeric antibodies, comprising one or more of the polypeptide sequences of SEQ
ID NO: 556; SEQ ID NO: 557; and VSEQ ID NO: 558 which correspond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
light chain sequence of SEQ ID NO: 554, and/or one or more of the polypeptide sequences
of SEQ ID NO: 559; SEQ ID NO: 560; and SEQ ID NO: 561 which correspond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 555, or combinations of these polypebtide
sequences. In another embodiment of the inveﬂtion, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. | ) |

[0422] The invention also contemplates fragments of the éﬁtibody having binding
specificity to 1L-6. In one embodiment of the invention, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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554. In another embodiment of the invention, antibody fragments of the invention -
comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO: 555 .

[0423] In a further embodiment of the invénfion; fragments of the antibody having

binding specificity to IL-6 comprise, or alternatively consist of, one or more of the

polypeptide sequences of SEQ ID NO: 556; SEQ ID NO: 557; and SEQ ID NO: 558 which

correspond to the complementarity-determining regions (CDRs, or hypervariable regions)

of the variable light chain sequence of SEQ ID NO: 554. _ _
[0424] In a further embodiment of the invention, fragments of the antibody ha.vin.g

binding specificity to IL-6 comprise, or altcrnﬁtively consist of, one or more of the,
polypeptide sequences of SEQ 1D NO: 559; SEQ ID NO: 560; and SEQ ID NO: 561 which

~_ correspond to the complementarity-determining regions (CDRs, or hypervariable regioas)

of the variable heavy chain sequence of SEQ ID NO: 555. .
[0425] The invention also conteniplates antibody fragments which include one or more
of the antibody fragments described herein. In one. embodiment of the invention,
fragments of the antibodies héa_ving binding specificity to IL-6 coinprise, or alteniatively
consist of, one, two, three or more, including all of the following antibody fragments: the
variable light chain region of SEQ ID NO 554; the variable heavy chain region of SEQ ID
NO: 555; the complemcntarity-detennining regions (SEQ ID NO: 556; SEQ ID NO: 557,
ahd SEQ ID NO: 558) of the variable light chain region of SEQ ID Np: 554; and the.
' compiementarity—_detennining regions (SEQ ID NO: 559; ‘SEQ D NO: 560; and SEQ ID
NO: 561) of the variable heavy chaiﬁ region of SEQ ID NO: 355, ‘.
| [0426] In a prefcrred embodiment of the invention, the anti-IL-6 ant.ibody is Ab35,
comprising SEQ ID NO: 554 and SEQ ID NO: 555, and ha;ving at leﬁst one of the
blologlcal activities set forth herein. |
[0427] In another embodiment, thc invention includes ant1b0d1es havmg bmdmg
specificity to IL-6 and possessing a variable light chain sequence comprising the sequence
set forth below: : '
[0428] MDTRAPTQLLGLLLLWLPGARCAYDMTQTPASVEVAVGGTVTIKCQAT :
ESIGNEI.SWYQQKPGQAPKLLIYSASTLASGVPSRFKGSGSGTQFTLTITGVECDDA
ATYYCQQGYSSANIDNA (SEQ ID NO: 570) -
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. [0429] The invention also includes antibodies having bindiné specificity to IL-6 and

possessing a variable heavy chain sequence comprising the sequence set forth below:

METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTVSGFSLSTYNMGW

: VRQAPGKGLEWIGSIT]DGRTYYASWAKGRFI‘VSKSS’I‘I‘VDLKMTSLT‘I‘GDTATYF

CARILIVSYGAFTI (SEQID NO: 571). '

[0430] The invention further contemplates antibodies comprising one or more of the

polypeptide sequences of SEQ ID NO: 572; SEQ ID NO: 573; and SEQ ID NO: 574 which

correspond to the complementarlty-detcrmmmg reglons (CDRs, or hypervanable reglons)

of the variable light chain sequence of SEQ ID NO: 570, and/or one or more ‘of the

polypeptide sequences of SEQ ID NO: 575; SEQ ID NO: 576; and SEQ ID NO: 577 which

correspond to the complementarity-determining regions (CDRs, oi-hypervariable regions)

of the variable heavy chain sequence of SEQ ID NO: 571, 6r combinations of these

polypeptide sequences. In another embodiment of the invention, the antibodies of the

invention include combinations of the CDRs and the vaﬁable heavy and light chain

sequences set forth above, | ' _ |
-[0431] In aﬁdther embodiment, the invention contemplates other antibodies, such as for

example chimeric antibodies, comprising one or more of the polypeptide sequences of SEQ
.]D NO: 572; SEQ ID NO: 573; and -SEQ ID NO: 574 which correspond to the

complementarity-determining regions (CDRs, or-hypervariable regions) of the variable

light chain sequence of SEQ ID NO: 570, and/or one or more of the polypeptide sequences
of SEQ ID NO: 575; SEQ ID NO: 576; and SEQ ID NO: 577 which cotrespond to the
complementarity-determining regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 571, or combinations of these polypeptide
sequences. In another embodiment of the invention, the antibodies of the invention include
combinations of the CDRs and the variable heavy and light chain sequences set forth
above. .

[0432] The invention also contempiatcs fragménts of the éntibody having binding
specificity to IL-6. In one embodiment of the invenﬁon, antibody fragments of the

invention comprise, or alternatively consist of, the polypeptide sequence of SEQ ID NO:
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570. In another embodiment of the invention, antibody fragments of the invention
comprise, or alternatively consist of, the pblypéptide sequence of SEQ ID NO: 571.

[0433] In a further embodiment ‘_of ‘the invcnﬁon, fragments of the antibody having
binding' specificity to IL-6 comprise, or altematively éonsist of, one or more of the
polypeptide sequences of SEQ ID NO: 572; SEQ ID NO: 573; and SEQ ID NO: 574 which
correspond to the cbmplcmcntarity-detcrmmiﬁg regions (CDRs, or hypervariable regions)
of the variable light chain sequence of SEQ ID NO: 570. | 7 | _ o
- [0434] In a further embodiment of the invention, fragments of the antibody haﬁing
binding specificity to IL-6 coinprise, or altemmatively consist of, one of more of the
polypeptide sequences of SEQ ID NO: 575; SEQ ID NO: 576; and SEQ ID NO: 577 which
- correspond to the complementarity-determining-regions (CDRs, or hypervariable regions) |
of the variable heavy chain sequence of SEQ ID NO: 571, | _ '
[0435] The invertion also contemplatcs antibody fragments which include one or mdre_
of the antibody fragments described herein. In one. embodiment of ‘Lhei invention,
- fragments of the antibodies having binding specificity to IL-6 comprisc, or altematively
consist of, :one, two, three or more, including all of the followilllgrantibody fragments: the -
variable light chain region of SEQ ID NO: 570; the variable heavy chain regioﬁ of SEQ ID
NO: 571; the complemcntari_ty-detcrmining regions (SEQ ID NO: 572; SEQ ID NO: 573;
and SEQ ID NO: 574j of the variable light chain region of SEQ ID NO: 570; and the.
' complemcntarity-_detennining regions (SEQ ID NO: 575; SEQ ID' NO: 576; and ISEQ ID
- NO: 577) of the variable heavy chain region of SEQ ID NO: 571.

[0436] ' In a preferred embodiment of the invention, the anti-IL-6 an't.ibody is Ab36,
compnsmg SEQ ID NO: 570 and SEQ ID NO: 571, and havmg at least one of the
blologlcal activities set forth herein. ' o
[0437]  Such antibody fragments may be present in one or more of the following noﬁ-

| limiting forms: Fab, Fab', F(ab"),, Fv and single chain Fv antibody forms. In a preferred
embodiment, the anti-IL-6 antibodies described herein further comprises the kappa

constant light chain sequence comprising the sequence set forth below:
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[0438] VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREA.KVQWKVDNALQSGN
) SQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
(SEQ ID NO: 586). | |

[0439] In another preferred embodiment, the anti-IL-6. antibodies described herein
further comprises and the gafnma-l constant heavy chain polypeptide sequenceé comprising
the sequence set forth below: _

[0440] ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL_TSG\f
HTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKT

. HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWX \'A
DGVEVHNAKTKPREEQYASTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTEPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCS VMHEALHNHY TQKSLSLS
PGK (SEQ ID NO: 588). _ 7

[0441] In another embodiment, the invention contemplates an isolated -anti-IL-6
antibody comprising a Vu polypeptide sequence selected from the group consisting of:
SEQ ID NO: 3, 18, 19, 22, 38, 54, 70, 86, 102, 117, 118, 123, 139, 11557, 171, 187, 203, 219,
235, 251, 267, 283, 299, 315, 331, 347, 363, 379, 395, 411, 427, 443, 459; 475, 491, 507,
523, 539, 555 and SEQ ID NO: 571; and further comprising a V. polypeptide sequcnée
selected from the group consisting of: SEQ ID NO: 2, 20, 21, 37, 53, 69, 85, 101, 119, 122,
138, 154, 170, 186, 202, 218, 234, 250, 266, 282, 298, 314, 330, 346, 362, 378, 394, 410,
_ .'426, 442, 458, 474, 490, 506, 522, 538, 554 and SEQ ID' NO: 570 or a yariant thereof
wherein one or more of the framew.ork. residues (FR residues) in said Vy o V1, polypeptide
~ has been substituted with another amino acid residue resulting in an anti-IL—é antibody that
specifically binds IL-6. The invention contemplates humanized and chimeric forms of
these antibodies. The chimeric antibodies may include an Fe derived from IgGl, IeG2,
IgG3, IgG4, 1gG5, 1gG6, 1gG7, IgG8, 1gGY, 1gG10, 1gG11, IgG12, IgG13, IgG14, IgG15,
1gG16, 1gG17, IgG18 or IgG19 constant regions. - | -
[0442] In one embodiment of the invention, the antibodies or Vg or. VL polypeptides
originate or are selected from one or more rabbit B cell populaﬁons prior to initiation of the

humanization process referenced herein.
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[0443] In another embodiment of the invention, the ant1-]1.-6 antibodies and fragments :
thereof have bmdmg specificity for prnnate homologs of the human IL-6 protein. Non-
~ limiting examples of primate homologs of the human IL.-6 protein are If.-6 obtained from
| Macaca fascicularis (also known as the cynomolgus monkey) and the Rhesus monkey In
another embodiment of the 1nventron, the ant1 IL-6 antibodies and fragments thereof
inhibits the association of IL-6 with IL-6R, and/or the production of IL-6/IL-6R/gp130
- comp]exes and/or the production of IL—6I1L—6R]gpl3O multimers and/or antagonizes the
blologlcal effects of one or more of the foregorng S
[0444] As stated in paragraph [0062] herem antibodies and fragments thereof may be
modified post-translationally to add effector moieties such as chemical linkers, detectable
- - moieties- such as for example fluorescent dyes, enzymes, substrates, bioluminescent °
materials, radioactive materials, and chemiluminesoent moieties, .or functional moieties
such as for example streptavidin, avidin, biotin, a cytotoxin, a cytotoxic agent, and
radioactive materials. _ | _ |

- [0445]  Regarding detectable moieties,_further exemplary enzyr_neé inclide, br1t are not
limited to, horseradieh peroxidase, acetylcholinesterase, alkaline 'phosphatase, beta- -
galactosidase and luciferase. Further ekemplary fluorescent materials include, but are not
limited to, rhodamine, fluorescein, fluorescein isothiocyanate, umbelliferone,
dichlorotriazinylamme, - phycoerythrin and dansy] chloride. Further exemplar-y ,
' chemiluminescen_t moieties include, but are not limited to, luminiol. Further exemplary
_ bioluminescent materials include, but are not limited to, luciferin and aequorin. Further
exemplary radioactive materials incltlde, but are not limited to, Iodine 125 (1251), Carbon'14
(“C), Sulfur 35 (**S), Tritium (*H) and Phosphorus 32 (’P). | |

_ [0446] ‘Regarding functional moieties, exemplary cytotoxic agents ine]ude, but are not -
limited to, methotrexate, aminopterin, 6-mercaptopurine, 6-thioguanine, cytarabine, 5-
fluorouracil decarbazine; alky]ating agents such.as mechlorethamine, thioepa chlorambucil, '
melphalan, carmustine (BSNU), mitomycin C, lomustine (CCNU), i-methylnitroSouiea,
cyclothosphamide, mechlorethamine busulfan, dibromomannitol, streptozotocin, |
mitomycin C, cis- dlchlorodlamme p]atrnum (I) (DDP) cisplatin and carboplatin

(paraplatm), anthracyclines include daunorubicin (formerly daunomycin), doxorubicin
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(adriamycin), detorubicin, carminomycin, idarubicin, epirubicin, mitoxantrone - and
 bisantrene; antibiotics include dactinomycin (actinomycin D), bleomyecin, calicheamicin,
mithrémyéin‘ and anthramycin (AMC); and antimytotic agents such as the vinca alkaloids,

- vincristine and vinblastine, Other cytotoxic agents include paclltaxel (taxol), ricin,
pseudomonas exotoxin, gemmtabme, cytochalasin B, . gramicidin D, ethidium. brormde,
emetine, etopomde,‘ tenoposide, colchicin, dihydroxy anthracin dione, 1-
dehydrotestosterone, glucocdrticoids, procaine, tetracaine, lidocaine, propranoloi,
puromycin, procarbazine, hydroxyurea, asparaginase, corticos;eroids, mytotane (O,P'-
(DDD)), interferons, and mixtures of these cytotoxic agents. .'

[0447]  Further cytotoxic agents 1nc1ude but are not limited to, chemotherapeutlc agents
such as carboplatin, cisplatin, paclitaxel, gemcitabine, calicheamicin, doxorubicin, 5-
fluorouracil, mitomycin C, actinomycin D; cyclophosphamide, vincristine and bleomycin.
Toxic enzymes from plants and bacteria such as ricin, diphtheria toxin and Pseudomonas
toxin fnay be conjugated to the humanized antibodies, or f)mding fragments thereof, to
generate cell-type-specific-killing reagents (Youle, et al, Proc. Nat'l Acad. Sci. USA
.77:5483 (1980); Gilliland, et al., Proc. Nat'l Acad. Sci. USA 77:4539 (1980); Krolick, et
al., Proc. Nat'l Acad. Sci. USA 77:5419 (1980)). |

[0448] Other cytotoxic agents include cytotoxic ribonucleases as described by
Goldenberg in U.S. Pat.-No. 6,653,104. Embodiments of the invention also fclatc to
radioimmunoconjugates where a radionuclide that emits alpha or beta particles is stably
.- coupled to the antibody, or binding fragments thereof, with or without the use of a
complex-forming agent. Such radionuélides include beta-emitters such as Phosphorus-32
(®P), Scandium-47 (*'Sc), Copper-67 (“’Cu), Gallium-67 ('Ga), Yttrium-88 (®Y),
Yttrium-90 (PY), lodine-125 ('’D), Iodine-131 (*'T), Samarium-153 ('**Sm), Lutetinm-
177 (mLu), Rhenium-186 (lgﬁRe) or Rhenium-188 (IBSRe), and alpha-emitters such as
Astatine-211 (A1), Lead-212 (¢'?Pb), Bismuth-212 ¢'2Bi) or -213 (**Bi) or Actinium-
225 (BAc). |

[0449] Methods are known in the art for conjugating an antibody or binding fragmeht
thereof to a detectable moiety and the like, such as for example those methods described by
Hunter et al, Nature 144:945 (1962); David et al, Biochemistry 13:1014 (1974); Pain et al,
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J. Immunol. Meth. 40:219 (1981); and Nygren, J., Histochem. and Cytochem. 30:407
(1982).

[0450] Embodiments described herein further include variants and equivalents that are
substantially homologous to the antibodies, antibody fragments, diabodies, SMIPs,
camelbodies, nanobodies, IgNAR, polypeptides, variable regions and CDRs set forth
herein. These may contain, e.g., conservative substitution mutations, (i.e., the substitution
of one or more amino acids by similar amino acids). For example, conservative
substitution refers to the substitution of an amino acid with another within the same general
class, e.g., one acidic amino acid with another acidic amino acid, one basic amino acid with
another basic amino acid, or one peutral amino acid by another neutral amino acid. What is
intended by a conservative amino acid substitution is well known in the art.

[0451] In another embodiment, the invention contemplates polypeptide sequences
having at least 90% or greater sequence homology to any one or more of the polypeptide
sequences of antibody fragments, variable regions and CDRs set forth herein. More
preferably, the invention contemplates polypeptide sequences having at least 95% or
greater sequence homology, even more preferably at least 98% or greater sequence
homology, and still more preferably at least 99% or greater sequence homology to any one
or more of the polypeptide sequences of antibody fragments, variable regions and CDRs set
forth herein. Methods for determining homology between nucleic acid and amino acid
sequences are well known to those of ordinary skill in the art.

[0452] In another embodiment, the invention further contemplates the above-recited
polypeptide homologs of the antibody fragments, variable regions and CDRs set forth
herein further having anti-IL-6 activity. Non-limiting examples of anti-IL-6 activity are set
forth herein, for example, in paragraphs [0731] - [0736] infra.

[0453] In another embodiment, the invention further contemplates the generation and
use of anti-idiotypic antibodies that bind any of the foregoing sequences. In an exemplary
embodiment, such an anti-idiotypic antibody could be administered to a subject who has
received an anti-IL-6 antibody to modulate, reduce, or neutralize, the effect of the anti-IL-6
antibody. Such anti-idiotypic antibodies could also be useful for treatment of an

autoimmune disease characterized by the presence of anti-IL-6 antibodies. A further
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exemplary use of such anti-idiotypic antibodies is for detection of the anti-IL-6 antibodies
of the present in'vcntion, for examplelfb monitor the levels of the anti-IL-6 antibodies
present in a subject’s blood or other bodily fluids.:

[0454]  The present invention also contemplates anti-IL-6 antibodies comprising any of
the polypeptide or polynucleotide sequences described herein substituted for any of the
other polynucleotide sequences described herein. For example, without limitation thereto,
the present invention contemplates antibodies comprising the combination of any of the
- variable light chain and variable heavy chain sequences described herein, and further
contémplates antibodies resulting from substitution of any of the CDR sequences described
herein for any of the other CDR sequences described herein.

Additional Exemplary Embodiments of the Invention _
[0455] In another embodiment, the invention contemplates one or more anti-human IL-6
antibodies or antibody fragment which specifically bind to the same linear or
conformational epitope(s) and/or competes for biﬂding to the same linear or conformational
epitope(s) on an intact human IL-6 polypeptide or fragment thereof as an anti-human IL-6
antibody selected from the group consiSting of Abl, Ab2, Ab3, Ab4, AbS5, Ab6, Ab7, AbS,
Ab9, Abl0, Abll, Ab12, Abl3, Abl4, Abl5, Abl6, Abl7, Abl8, Abl9, Ab20, Ab21,
Ab22, Ab23, Ab24, Ab25, Ab26, Ab27, Ab28, Ab29, Ab30, Ab31, Ab32, Ab33, Ab34,
Ab335, and Ab36. In a preferred embodiment, the anti-human I1-6 antibody or fragment
specifically binds to the same linear or conformation.al epitope(s) and/or competes for
binding to the same linear or conformational epitope(s) on an intact human [L-6
polypeptide or a fragment thereof as Abl.

[0456] In another embodiment of the invention, the anti-human IL-6 antibody which
specificaliy binds to the same linear or conformational epitopes on an intact IL-6
polypeptide or fragment thereof that is (are) specifically bound by Abl binds to a IL-6
epitope(s) ascertained by epitopic mapping using overlapping linear peptide fragments
which span the full length of the native human IL-6 polypeptide. In one embodiment of the
invention, the IL-6 epitope comprises, or alterna_tive]y consists of, one or more residues

comprised in IL-6 fragments selected from those respectively encompassing amino acid
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residues 37-51, amino acid résidues 70-84, amino acid residﬁes 169-183, amino -acid
- residues 31—45 and/or amino acid residues 58-72. ' ‘
| [0457] The invention is also directed to an anti-IL-6 antib(_)dy that binds with the _samé
- TL-6 epitope and/or competes with an anti-IL-6 antibody for binding t_o' IL-6 as an antibody
or antibody fragmenf disclosed herein, including but not. limited to an anti-IL-6 an'tibody
. selected from Abl, Ab2, Ab3, Ab4, Ab5, Ab6, Ab7, AbS, Ab9, Ab10, Abll, Abl2, Abl3,.
' Ab14 Abl5, Ab16 Ab17 Ab18, Ab19, Ab20, Ab21, Ab22, Ab23, Ab24, Ab25, Ab26;
Ab27, Ab28, Ab29, Ab30 Ab31, Ab32, Ab33, Ab34 Ab35, and Ab36.

o {0458]. In anothcr embodiment, the invention 1s also directed to an 1solated antl IL-6

antibody or antibody fragment compnsmg one or more of the CDRs contamcd in the Vy
. polypeptide sequences selected from the group con31st1ng of: SEQ ]D NO: 3, 18, 19, 22,
38, 54, 70, 86, 102, 117, 118; 123, 139, 155, 171, 187, 203, 219, 235, 251, 267, 283, 299,
315, 331, 347,363, 379, 395, 411, 427, 443, 459, 475, 491, 507, 523, 539, 555 and SEQ D
NO:- 571 and/or one or more of the CDRs contained in the V. polypeptide sequence
consisting of: 2, 20, 21, 37- 53, 69, 85, 101 119, 122,138, 154, 170 186, 202, 218, 234,
250, 266, 282 298 314, 330, 346, 362, 378, 394, 410, 426, 442, 458, 474 490, 506, 522,
538, 554 and SEQ ID NO: 570. _

| [0459] In one embodiment of the inveﬁtion, the anti-human IL-G éntibody discussed in
the two prior pafag'raphs comprises at least 2 complementarity determining regions (CDRs)
in each the variable light and the variable h;:avy regions which are identical to.those
contained in an anti-human IL-6 'ﬁnﬁbody selected from the group consisting of Ab1, Ab2,
Ab3, Ab4, AbS, ‘Ab6, Ab7, AbS, Ab9 Abl0, Abll, Ab12, Abl13, Ab14 AblS5, Abl6,
~ Abl7, Abl18, Ab19, Ab20, Ab21, Ab22, Ab23, Ab24, Ab25, Ab26, Ab27 Ab28, Ab29 '
AD30, Ab31, Ab32, Ab33, Ab34, Ab3S, and Ab36.

[0460] In a preferred embodiment, the anti-human IL-6 ahtibddy discussed above
comprises at least 2 complementarity determining regions (C]_)Rs) in each the variable light
and the variable heavy rcgions-Whiéh afc_ idgﬂtical to those contained in Abl. In another _
embodiment, all of the CDRs of the anti-human IL-G antibody dis'c.usse_c_l above are
idcn,ticél to the CDRs contained in an anti-human IL-6 antibody selected from the group
consisting of Abl, Ab2, Ab3, Ab4, Ab5, Ab6, Ab’?, Ab8, Ab9, Abl0, Abll, Ab12, ABIS,
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Abl4, Abl5, Abl6, Abl7, Abl8, Abl9, Ab20, Ab21, Ab22, Ab23, Ab24, Ab25, Ab26,
Ab27, Ab28, Ab29, Ab30, Ab31, Ab32, Ab33, Ab34, Ab35, and Ab36. In a preferred
embodiment of the invention, all of the CDRs of the anti-human I1L-6 antibody discussed
| above are identical to the CDRs contained in Abl. | _

[0461] The invention further contemplates that the one or more anti-human IL-6
antibodies discussed above are aglycosylated; that contain an Fc region that has been
modified to alter effector function, half-life, proteolysis, and/or glycosylation; are human, -
‘humanized, single chain or chimeric; and are a humanized antibody derived from a rébbit
(parént) anti-human IL-6 antibody.

[0462] The invention further contemplates one or more anti-human IL-6 antibodies

- wherein the framework regions (FRs) in the variable light region and the variable heavy '

regions of said antibody respectively are human FRs which are unmodified or which have .

been modified by the substitution of at most 2 or 3 human FR residues in the variable light
or heavy chain region with the corresponding FR residues of the parent rabbit antibody,
and wherein said human FRs have been derived from human variable heavy and light chain
antibody .sequences which have been selected from a library of human germline antibody
sequences based on their high level of homology to the corresponding rabbit variable heavy
or light chain regions relative to other human germline antibody sequences contained in the
library. |

[0463] In one embodiment of the invention, the énti—hﬁman IL:6 antibody or fragrhent
specifically binds to IL-6 expressing human cells and/or to circulating soluble IL-6
molecules in vivo; including IL-6 expressed on or by human cells in a patient with a
disease associated with cells that express IL-6. |

[0464] In another embodiment, the disease is selected from _general. fatigue, exercise-
induced fatigue, cancer-related fatigue, inflammatory disease-related fatigue, chronic
fatigue syndrome, cancer-related cachexia, cardiac-related cachexia, respirato'ry-r'elated |
cachexia, renal-related cachexia, age-related cachexia, rhéumatoid arthritis, systemic lupus
erythematosis (SLE), systemic juvenile idiopathic arthritis, psoriasis, psoriatic arthropathy,.
ankylosing spondylitis, inflammatory bowel diéease (IBD), polymyalgia rheumatica, giant

cell arteritis, autoimmune vasculitis, graft versus host disease (GVHD), Sjogren’s
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syndrome, adult onset Still’s disease, rheumatoid arthritis, systemic juvenile idiopéthic
arthritis, osteoarﬂuitis, osteoporosis, Paget’s disease of bone, osteoarthritis, multiple
myeloma, Hodgicin’s lymphoma, non-Hodgkiri’sllyrrlphoma,' prostate cancer, leukemia,
| renal cell cancer, multicentric Castleman’s disease, ovarian cancer, drug resistance in
cancer chemotherapy, cancer chernotherapy toxicity, ischemic heart disease,
ethero,sclerosis, obesity, diabetes, asthma, multiple - sclerosis, Alzheimer’s disease,
cerebrovascular disease, fever, acute ’phése ','respcr)nse, _allergies, anemia, anemia of
inflammation (anemia of chronic disease), hypertension, depressionr, depression associated
with a chronic illneés, thrombosis, 'thrombocytosis,- acute heart failure, metabolic
syndrome', miscarriage, obesity, chronic prostatitis, glomerulonephritis, pelric
inflammatory disease, reperfusiorl injury, transplant rejection, graft versus host disease .
(GVHD), avian influenza, smallpox, 'pa.ndemic influenza, adult -respiratory distre_ss '
syndrome (ARDS),"se\;'ere acute respiratory syndrome (SARS), sepsis; and systemic
inflammatory. response .syndrome (SIRS). In a preferred embodi_ment, the disease is
- selected from a cancer, ﬁ]ﬂﬁ:ﬂhlmory disorder, viral disorder, or autoimmune disorder Ina
partlcularly preferred embodiment, the dlsease is arthritis, cachexia, and wastmg syndrome
[0465] The invention further contemplates anti-human IL- 6ant1b0d1es or fragments
L directly or indirectly attached to a detectable label or therapeutic agent.

[0466] The 1nvent10n also contemplates one or more nuc1e1c acid sequences thch
result in the expression of an anti- human IL-6 antlbody or antlbody fragment as set forth
above, including those comprising, or alternatlvely consisting of, yeast or human preferred
codons. The invenfion also contemplates vectors (including plasmids or recombinant viral
vectors) comprising said nucleic acid sequence(s). The inv_entien also contemplates host
eells or recombinant host cells expressing -at least one of the antibodies set forth above,
including a mammalian, yeast, bacterial, and insect cells. In a preferred embodiment, tﬁe
‘host cell is a yeast eell., In a further preferred embodin'lent, the yeast cell is a 'dipioidal
yeast cell. In a more preferred embodiment, the yeast cell is a Pichia yeast. '
[0467]  The invention aiso contemplates a method of treatment comprising administering .
to a patient with a disease or condition associated with IL-6 expressing cells a

therapeutically effective amount of at least one anti-human IL-6 antibody or fragment. The
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diseases that may be treated are presented in the non—iimiting list set forth above. In a
preferred embodiment, the disease is selected from a cancer, autoimmune diséase, or -
inflammatory condition. In a particularly pfefcrred embodiment, the disease is cancer or
 viral infection. In another embodiment the treatment farther includes the administration of
another therapeutic agent or regimen sélected from chemotherapy, radiotherapy, cytokine
administration or gene therapy. _

[0468] The invention further contemplates a method of in vivo imaging which detects
- the presence of cells which express IL-6 comprising administering a diagnostiéall&
effective amount of at least one anti-human IL-6 antibody. In one ‘embodiment, said
administration further includes the administration of a radionuclide or fluorophore that
- facilitates detection of the antibody at IL—6 expressing disease sites. - another
embodiment of the invention, the method of in vivo imaging is used to detect IL-6
expressing tumors or metastases or is used to detect the presence of sites of autoimmune
disorders associated with IL-6 expressing cells. In a further embodiment, the results of said
. in vivo imaging method are used to facilitate design of an appropriaté therapeutic regimen,
incIuding' therapeutic regimens including radiotherapy, chemotherapy or a combination

thereof.

Polynucleotides Encoding Anti-I1-6 Antibody Polypeptides

[0469] The invention is further directed to polynucléqtides endoding polypeptides of the
~ antibodies having binding specificity to IL-6. In one embodiment of the inventioﬂ,
| polynucleotides of the invention comprise, or alternatively consist of, the following
polynucleotide sequence encoding the variable light chain polypeiatide sequence of SEQ ID
NO: 2: o
[0470] ATGGACACGAGGGCCCCCACTCAGCTGCTGGG_GCTCCTGC’I“GCTCTGI

| GCTCCCAGGTGCCAGATGTGCCTATGATATGACCCAGACTCCAGCCTCGGTGTC
TGCAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCAGTCAGAGCATTA
ACAATGAATTATCCTGGTATCAGCAGAAACCAGGGCAGCGTCCCAAGCTCCTG

ATCTATAGGGCATCCACTCTGGCATCTGGGGTCTCATCGCGGTTCAAAGGCAGT
GGATCTGGGACAGAGTTCACTCTCACCATCAGCGACCTGGAGTGTGCCGATGC
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TGCCACTTACT. ACTGTCAACAGGGTTATAGTCTGAGGAATATTGATAATGCTTT
CGGCGGAGGGACCGAGGTGGTGGTCAAACGTACGGTAGCGGCCCCATCTGTCT
TCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGT
GCCTGCTGAATAACTT (SEQ ID NO: 10) | |

[0471] In another embodiment of the invention, _po]ynucleotidés of the invention
comprise, or alternatively consist of, the following polynucleotide sequence encoding the.
variable heavy chain-p'olypeptide sequence of SEQ ID NO: 3: o

[0472] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTC_GC_TGTGCTCAAAGG
TGTCCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCT'GGGA‘
CAC_CCCTGACACTCACCTGCACAGCCTCTGGATTCTCCCTCAGTAACT_ACTACG
TGACCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGATCGGAATCATT
TATGGTAGTGATGAAACGGCCTACGCGACCTGGGCGATAGGCCGATTCACCAT
CTCCAAAACCTCGACCACGGTGGATCTGA_AAA_TGACCAGTCTGACAGCCGCGG. ‘
ACACGGCCACCTAT'I‘TCTGTGCCAGAGATGATAGTAGTGACTGGGATGCAAAA
T‘I‘I‘AACTTGTGGGGCCAAGGCACCCTGGTCACCGTCTCGAGCGOCTCCACCAA
GGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCAC
AGCGGCCCTGGGCTGCCTGGTCAAGG (SEQ ID NO: 11). 7

[0473] In a further embodiment of the ihvention, polynucleotides encoding fragments of
the antibody having binding specificity to IL-6 comprise, or alternatively consist 6f, oﬁe or
more of the polynucleotide sequences of SEQ ID NO: 12; SEQ ID NO: 13; and SEQ ID
NO: 14 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain variable sequence of SEQ ID
- NO: 2. L . |

[0474] In a further embodiment of the invention, polynucleotides enéoding fragxhents of
the antibody having binding specificity to IL-6 comprisé, or alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 15; SEQ ID NO: 16; and SEQ ID
NO: 17 which correspond to polyﬁuclebtides encoding the complemen_tarity-detennirlmg
regions (CDRs, or hypervariable regions) of the heavy chain variable sequence of SEQ ID
NO: 3. ‘
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[0475] . The invention also contemplates polynucleotide sequences including one or
more of the polyhucl_cotidc sequences éﬂcoding antibody fragments described herein, In
one embodiment of the invention,'polynucleotidés encoding: fragments of the antibody
. having binding specificity to IL-6 comprise, or altemativély consist of, one, two, three or
more, including all of the following polynucleotides encoding antibody fragfnents: the
polynucleotide SEQ ID NO: 10 éncoding the iight chain variable region of SEQ ID NO: 2;
the polynucleotide SEQ ID NO: 11 encod'uig the heavy .chain variable region of SEQ ID
- NO: 3; polynucleotides encoding the complementarity-determining regions (SEQ ID NO:
12; SEQ ID NO: 13; and SEQ ID NO: 14) of the light chain variable region of SEQ ID
'NO: 10; and polynucleotides encoding the complementarity-detennining regions (SEQ ID
- NO: 15; SEQ ID NO: 16; and SEQ IP-NO: 17) of the heavy chain variable region of SEQ"
ID NO: 11. o ’ .
[0476] The invention is further directed to polynucleotides encoding polypeptides of t‘he
antibodies having binding specificity to IL-6. In one embodiment of the invention,
polynucleotides of the invention comprise, or alternatively consist of, the following
polynucléotide sequence encoding the variable light chain polypeptide sequence of SEQ ID
NO: 21: | :
[0477] ATGGACACGAGGGCCCCCAC’I_‘CAGCTGCTGGGGCTCCTGCT GCTCTG
GCT CCCAGGTGCCAGATGTGCCTATGATATGACCCAGACTCCAGCCTCTGTGG
' AGGTAGCTGTGGGAGGCACAGTCACCATCAATTGCCAGGCCACTGAGACCA’I‘T
' TACAGTTGG’ITATCCTGGTATCAGCAGAAGCCACGGCAGCCTCCCAAGCTCCT.
GATCTACCAGGCATCCGATCTGGCATCTGGGGTCCCATCGCGATTCAGCGGCA
GTGGGGCT_GGGACAGAGTACACTCTCACCATCAGCGGCGTGCAGTGTGACGAT
GCTGCCAC’I"I‘ACTACTGTCAACAGGGTTATAGTGGTAGTAATGTTGATAATGTT
TTCGGCGGAGGGACCGAGGTGGTGGTCAAACGTACGGTAGCGGCCCCATCTGT
CTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGT
GTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAA_G (SEQ ID NO: 29)
[0478] In another embodiment of the invention, polynucleotides of the invention
comprise, or alternatively consist of, the following polynucleotide sequence encoding the

variable heavy chain polypeptide sequence of SEQ ID NO: 22:
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- [0479] ATGGAGACTGGGCTGCGCTGGC'ITCTCCTGGTCGCTGTGCTCAAAGG

' TGTCCAGTGTCAGGAGCAGCTGAAGGAGTCCGGGGGTCGCCTGGTCACGCCTG

- GGACACCCCTGACACTTACCTGCACAGCCTCTGGATTCTCCCTCAATGACCATG
CAATGGGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATACATCGGATI‘C
ATTAATAGTGGTGGTAGCGCACGCTACGCGAGCTGGGCAGAAGGCCGATTCAC-
CATCTCCAGAACCTCGACCACGGTGGATCTGAAAATGACCAGTCTGACAACCG
' AGGACACGGCCACCTA’I'I‘TCTGTGTCAGAGGGGGTGCTGTT‘I‘GGAGTATI‘CATA
G’I"I‘TTGATCCCTGGGGCCCAGG_GACCCTGGTCACCGTCTCGAGCGCCTCCACCA
. AGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCT CTGGGGGC -
ACAGCGGCCCTGGGCTGCCTGGTCAAG (SEQ ID NO 30). ‘
[0480] In a further embodiment of the invention, polynucleotldcs encodmg fragments of
_ the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 31; SEQ ID NO: 32; and SEQ D
- 'NO: 33 which correspond to polynucleotides encbding_the bomplementarity-detennining_
regions (CDRs, or hypcrva.riablc regions) 6f the light chain variablé sequence of SEQ ID
No2l. : - - |
[0481] In a further embodiment of the invention, polynﬁcleotidcs encodihg fragments of
| the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 34; SEQ ID NO: 35; and SEQ ID
NO: 36 which correspond to.polynucleotides encoding the complementérity-detemlining
- regions (CDRs, or hypervanable reg1ons) of the heavy chain variable scquence of SEQ ID
NO 22,7 7 ‘
[0482] The invention also _contcmplates‘ pqunucleotide sequences including one or
more of the polynucleotide sequences encoding antibody fragments déséribed herein. In
one embodiment of the invention, polynucleotides encoding fragments of the antibody
having bmdmg specificity to IL-6 comprise, or alternatively con31st of, one, two, three or
more, including all of the following polyn_ucleondes encoding antibody fragments:'the-
polynucleotide SEQ ID NO: 29 encoding the light chain variable region of SEQ ID NO:
21; the polynﬁcleotide SEQ ID NO: 30 encoding the heavy chain iré,riablg region of SEQ
ID NO: 22; polynucleotides enooding the complementarity-determining regions (SEQ ID
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NO: 31; SEQ ID NO: 32; and SEQ ID NO: 33) of the light chain variable region of SEQ
ID NO: 29; and polynucleotides encoding the complementarity-determining regions (SEQ

 ID NO: 34; SEQ ID NO: 35; and SEQ ID NO: 36) of the heavy chain variable region of .
SEQ ID NO: 30. _ .
- [0483]  The invention is further directed to polynucleotides encoding polypeptides of the

antibodics'having binding specificity to IL-6. In one embodiment .of the invention,

polynucleotides of the invention comprise, or altematively consist of, the following .

polynucleotide sequence encoding the variable light chain polypeptide sequence of SEQ ID

NO: 37: _
[0484] ATGGACACGAGGGCCCCCAC'_I‘CAGCTGCTGGGGCTCCTGCTGCTCTG

~GCTCCCAGGTGCCACATTTGCCGCCGTGCTGACCCAGACTCCATCTCCCGTGTC ~

TGCAGCTGTGGGAGGCACAGTCAGCATCAGTTGCCAGGCCAGTCAGAGTGTTT .
ATGACAACAACTACTTATCCTGGTTTCAGCAGAAACCAGGGCAGCCTCCCAAG
CTCCTGATCTATGGTGCATCCACTCTGGCATCTGGGGTCCCATCGCGGTTCGTG

- GGCAGTGGATCTGGGACACAGTTCACTCTCACCATCACAGACGTGCAGTGTGA

CGATGCTGCCAC’I"I'ACTA’I‘TGTGCAGGCG'I"I'TATGATGATGATAGTGATAATGC
CTTCGGCGGAGGGACCGAGGTGGTGGTCAAACGTACGGTAGCGGCCCCATCTG
TCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTG
TGTGCCTGCTGAATAACTTCT (SEQ ID NO: 45)

' [0485] In another embodiment of the invention, polynucleotides of the invention

_ comprise, or alternatively consist of, the following polynucleotide sequence encoding the

variable heavy chain polypeptide sequence of SEQ ID NO: 38:

[0486] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTGGCTGTGCTCAAAGG
’I_‘GTCCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACCCCTGGGA
CACCCCTGACACTCACCTGCACAGCCTCTGGATTCTCCCTCAGTGTCTACTACA'
TGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCT GGAATGGATCGGA’I‘TCATT
ACAATGAGTGATAATATAAATTACGCGAGCTGGGCGAAAGGCCGATTCACCAT
CTCCAAAACCTCGACCACGGTGGATCTGAAAATGACCAGTCCGACAACCGAGG |
ACACGGCCACCTATTTCTGTGCCAGGAGTCGTGGCTGGGGTACAATGGGTCGG :
TTGGATCTCTGGGGCCCAGGCACCCTCGTCACCGTCTCGAGCGCCTCCACCAAG
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GGCCCATCGGTCTTCCCCCTGGCACCCTCCT CCAAGAGCACCTCTGGGGGCACA
_‘ GCGGCCCTGGGCTGCCTGGTCAAGG (SEQ ID NO: 46).

| [0487] In’a further embodiment of the invention, polynucleotldcs encoding fragments of
- the antibody having binding specificity to IL-6 comprise, or altematn_rcly consist of, one or
-more of the polynuéleotide sc;:luenccs of SEQ ID NO: 47; SEQ ID NO' 48; and SEQ ID
NO: 49 which correspond to polynucleotides encodmg the complemcntanty-determuung-,
regions (CDRs, or hypervanable reglons) of the hght chain variable sequcnce of SEQ ID
NO: 37. ‘ 7 o

[0488]. Ina further embodiment of the invention;. polynucieotides encoding frag_m'cnts of
the antibody having binding specificity to IL-6 comprise, dr alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO"SO' SEQ ID'NO: 51; and'SEQ D
NO: 52 which correspond to polynucleotxdes encoding. the complcmentanty—dctennmmg
reg1ons (CDRs, or hypervariable rcgions) of the hcavy chain variable sequence of SEQ D
NO: 38. ‘ '
.[0489] The mventlon also contcmplatcs polynucleotlde sequences including one or
more of the polynuclcotlde sequences cncodmg antibody fragments described herein. In’
_one embodiment of the invention, polynucleotides encodmg fragments of the antibody
having binding specificity to fL—6 comprise, or alternatively cons.iSt of, one, two, three or
more, including all of the fbllowing polynucleotides éncoding antibody fragments: the
pdlynucledtide SEQ ID NO: 45 encoding the light chain variable region of SEQ ID NO:
37; the polynucleotide SEQ ID NO: 46 encoding the heavy chain variable region of SEQ
ID NO: 38; polynucleotides encoding .thc'complemcntarity-detennining regions (SEQ ID
NO: 47; SEQ ID NO: 48; and SEQ ID NO: 49) of the light chain variable region of SEQ
"ID NO: 37; and polynucleotides encoding the complementarity-determining regions (SEQ
ID NO: 50; SEQ ID NO: 51; and SEQ ID NO: 52) of the heavy chain variable region of
SEQ ID NO: 38. o _ . _

[0490] The iméention is further directed to polynuclcotides encb'ding polypei)tides of the -
antibodies 'haying binding specificity to IL-6. In one embodiment of the invention,

polynucleotides of the invention comprise, or alternatively consist of, the following
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polynucleotide sequence encoding the variable light cham polypeptlde sequence of SEQ ID
NO: 53: :

[0491] 'ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
GCTCCCAGGTGCCATATGTGACCCTGTGCTGACCCAGACTCCATCTCCCGTATC
TGCACCTGTGGGAGGCACAGTCAGCATCAGTTGCCAGGCCAGTCAGAGTGTTT
ATGAGAACAACTATTTATCCTGGTTTCAGCAGAAACCAGGGCAGCCTCCCAAG
CTCCTGATCTATGGTGCATCCACTCTGGATTCTGGGGTCCCATCGCGGTTCAAA :
AGGCAGTGGATCTGGGACACAGTTCACTCTCACCATTACAGACGTGCAGTGTGA._
CGATGCTGCCACTTACTATTG-TGCAGGCGTTTATGATG_ATGATAGTGATGATGC
.CTTCGGCGGAGGGACCGAGGTGGTGGTCAAACGTACGGTAGCGGCCCCATCTG

o TCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTG

TGTGCCTGCTGAATAACTT (SEQ ID NO: 61) ,

[0492] In anotheér embodiment of the invention, polynucleotides of the invention
comprise, or alternatively consist of, the following polynucleotide sequence encoding tﬁe
- variable heavy chain polypeptlde sequence of SEQ ID NO: 54:

[0493] ATGGAGACT GGGCTGCGCTGGCTTCTCCTGGTGGCTGTGCTCAAAGG |
TGTCCAGTGTCAGGAGCAGCTGAAGGAGTCCGGAGGAGGCCTGGTAACGCCTG
GAGGAACCCTGACACTCACCTGCACAGCCTCTGGATTCTCCCTCAATGCCTACT
ACATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGATCGGATTC :
ATTACT CTGAATAATAATGTAGCTTACGCGAACTGGGCGAAAGGCCGATTCAC
CTTCTCCAAAACCTCGACCACGGTGGATCTGAAAATGACCAGTCCGACACCCG
AGGACACGGCCACCTATTTCTGTGCCAGGAGTCGTGGCTGGGGTGCAATGGGT
CGGTTGGATCTCTGGGGCCATGGCACCCTGGTCACCGTCTCGAGCGCCTCCACC
AAGGG(_ZCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGG
CACAGCGGCCCTGGGCTGCCTGGTCAAGG (SEQ ID NO: 62). |
[0494] Ina furt.hc_r embodiment of the invention, polynucleotides encoding fraémenté of
the antibody having binding specificity to IL-6 comprise, or altematively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 63; SEQ ID NO: 64; and SEQ I]Z)"

NO: 65 which correspond to polynucleotides encoding the complementarity-determining
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regions (CDRs, or hypervariable regions) of the ‘light chain variéble sequence of SEQ ID
- NO: 53. | | | | - '

 [0495] In'a further émbodiment of the invehti@n,'polynucleotides cncdding fragments of
- the antibody having binding specificity to IL-6 co_fnpn'se, or altcmati\}'ély consist of, one 6r
more of the polynucleotide sequences of SEQ ID NO:-66; SEQ ID NO: 67; and SEQ ID
NO: 68 which éorre_spond to polynucleotides encoding the complementarity-determining -
regions (CDRs, or hypervariable regions) of the heaﬁy chain variable sequence of SEQ ID
NO:54. - | o | | |

[0496] | The invention also contemblatcé polyﬂucleotidé sequencés including:,onc or
more of the polynucleotide séquen'ces encoding antibbdy fragments described. herein. In
one emb;)diment of the invention, polynucleotides ‘encoding fragments of the- antibody
having Binding specificity to IL-6 comp_r'ise, or alternatively consist of, one, two, three or
more, including all of the follow'uig polynucleotides encoding antibody fragments: the |
polynuéleotide SEQ ID NO: 61 encoding the light chain vaﬁablc region of SEQ ID NO:
53; the polynﬁc]eotide SEQ ID NO: 62 cﬁcoding‘ theheavy chain variéble region of SEQ
-ID NO: 54; poljmuclcotidés encoding the complementa:ity-deterrhining regions (SEQ.ID
NO: 63; SEQ ID NO: 64; and SEQ ID NO: 65) of the light chain -variable region of SEQ
| ID NO: 53; and polynucleotides encoding the complementa:ity—détei'mining regions (SEQ
ID NO: 66; SEQ ID NO: 67; and SEQ ID NO: 68) of the heavy chain variable region of
SEQ ID NO: 54. ‘ _ ' .

| [0497]  The invention is further directed to pOlynucleotides encoding polypeptides of thé
antibodies having binding speciﬁcitjlr- to IL-6. In ‘one embodiment of the- invention,
~ polynucleotides of the invention comprise, or alternatively consist of, the follo‘wing' '
polynucleotide sequence encoding the variable light chain polypeptide sequence of SEQ ID
NO: 69: - o i o |
[0498] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
| GCTCCCAGGTGCCACA’I'TTGCCCAAGTGCTGACCCA,GACTCCATCGCACTGTG-TC
TGCAGCTGT_GGGAGGCACAGTCACCATCAACTGCCAGGCCAGTCAGAGTGTTG
: ATGATAACAAC’I_‘GGTTAGGCTGGTATCAGCAGAAACGAGG'GCAG.CCTCCCAAG
TACCT GATC_TATTCTGCATCCACT CTGGCATCTGGGGTCCCATCGCGGTTCAAA
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GGCAGTGGATCTGGGACACAGTTCACTCTCACCATCAGCGAC_CTGGAGTGTGA
C_GATGCTGCCACTTACTACTGTGCAGGCGGT’ITTAGTGGTAATATCTTTGC’I'ITC
_ GGCGGAGGGACCGAGGTGGTGGTCAAACGTACGGTAGCGGCCCCATCTGTCTT
CATCTTCCCGCCATCTGATGAGCAGT’I_‘GAAATCTGGAACTGCCTCTGTTGTGTG
CCTGCTGAATAACTTCT (SEQ ID NO: 77)

[0499] In another embodiment of the invention, polynucleotides of the invention
comprise, or alternatively consist of, the folloWing polynucleotide sequence encoding the
- variable heavy chain polypeptide sequence of SEQ ID NO: 70: | -
[050b] ‘ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA
CACCCCTGACACTCACCTGCACAGTCTCTGGCTTCTCCCTCAGTAGCTATGCAA
TGAGCTGGGTCCGCCAGGCTCCAGGAAAGGGGCTGGAGTGGATCGGAATCATT
GGTGGTTTTGGTACCACATACTACGCGACCTGGGCGAAAGGCCGATTCACCAT
CTCCAAAACCTCGACCACGGTGGATCTGAGAATCACCAGTCCGACAACCGAGG

: ACACGGCCACCTA’I'ITCTGTGCCAGAGGTGGTCCTGGTAATGGTGGTGACATCT
GGGGCCAAGGGACCCTGGTCACCGTCTCGAGCGCCTCCACCAAGGGCCCATCG
GTCTT CCCCCTGGCACCCTCCT_CCAAGAGCACCTCTGGGGGCACAGCGGCCCTG
GGCTGCCTGGTCAAGGA_CT (SEQ ID NO: 78).

[0501] In a further embodiment of the invention, polynucleotides encoding fragments of.
the antibody having binding specificity to IL-6 comprise, or a]terhatively consist of, oﬁc or

- more of the polynucleotide sequences of SEQ ID NO: 79; SEQ ID NO: 80; and SEQ ID
NO: 81 which con"espond to polynucleotides encoding the compleméntarity—detenninmg
regions (CDRs, or hypervariable regions) of the light chain-,variéble sequence of SEQ ID
NO: 69. ' ' ‘ .
[0502] In afurther embodiment of the invention, polynucleotides encoding ffagmcnts of
the antibody having binding specificity to IL-6 comprise, 61' altemnatively consist of, one or |
more of the polynucleotide sequences of SEQ ID NO: 82; SEQ ID NO: 83; and SEQ ID
NO: 84 which correspond to polynucleotides encoding the complementarity-determining -
regions (CDRs, or hypervar-iablel regions) of thé heavy chain variable sequence of SEQ ID
NO: 70.
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© - {0503] The invenfion also .contemplates pclynucleotide sequences including one .or
" more of the polynucleotide sequences encoding antibody fragments described herein. In
one embodiment of the invention, polynucleotides encoding fragments of the antibody
: havmg binding spec1ﬁ01ty to IL-6 comprise, or alternatively.consist of, one, two, three or |
more, including all of the followmg polynucléotides encod1ng antibody fragments the
polynucleotide SEQ ID NO: 77 encoding the light chain variable region of SEQ ID NO:
69; the polynucleotide SEQ ID NO: 78 enoodiné the heavy chain variable fegicn of SEQ
ID NO: 70; polynucleotldes encodlng the complementarlty—determmmg regions (SEQ ID
- NO: 79; SEQ ID NO: 80; and SEQ ]D NO: 81) of the light chain varlable region of SEQ
ID NO: 69 and polynucleotldes encodmg the complementanty—detennmmg regions (SEQ
ID NO: 82; SEQ ID NO: 83; and SEQ ID NO: 84) of the heavy chain variable-region of
SEQ ID NO: 70. _ ‘
[0504] - The invention is further directed to polynucleotides encoding polypeptides of the |
antibodies having binding specificity to IL-6. In one ernbodiment of the invention, .
polynucleofides of the invention comprise or altefnatively consist of, the following
- polynucleonde sequence encoding the variable light chain polypeptide sequence of SEQ ID
NO: 85: . : B
| [0505] | ATGGACACGAGGGCCCCCACTCAGCTG
CTGGGGCTCCTGCTGCTCTGGCTCCCAGGTGCCACATTTGCAGCCGTGCTGACC
CAGACACCATCGCCCGTGTCTGTACCTGTGGGAGGCACAGTCACCATCAAGTG
: CCAGTCCAGTCAGAGTGTTTATA_ATAATI‘_TCTTATCGTGGTATCAGCAGAAACC
AG_GGCAGCCTCCCAAGCTCCTGATCTACCAGGCATCCAAACTGGCATCTGGGG
- TCCCAGATAGGTTCAGCGGCAGTGGATCTGGGACACAGTTCACTCTCACCATC
' AGCGGCGTGCAGTGTGACGATGCTGCCACTTACTACTGTCTAGGCGGTTAT_GAT
GATGATGCTGATAATGCTTTCGGCGGAGGGACCGAGGTGGTGGTCAAACGTAC |
- GGTAGCGGCCCCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATC
TGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC (SEQ ID NO: 93)
[0506] In another embodiment of the invention, polynucleotides (_)f the invention
comprise, or alternatively consist of, the following polynucleotide sequence "encoding the

variable heavy chain polypeptide sequence of SEQ ID NO: 86:
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[0507] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTGTCAG_TCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA

’ CACCCCTGACGCTCACCTGCACAGTCTCTGGAATCGACCTCAGTGACTATGCAA
| TGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGATCGGAATCATT
TATGCTGGTAGTGGTAGCACATGGTACGCGAGCTGGGCGAAAGGCCGATTCAC
CATCTCCAAAACCTCGACCACGGTGGATCTGAAAATCACCAGTCCGACAACCG
AGGACACGGCCACCTATTTCTGTGCCAGAGATGGATACGATGACTATGGTGAT ,
: _TTCGATCGATTGGATCTCTGGGGCCCAGGCACCCTCGTCACCGTCTCGAGCGCC
TCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCT
GGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACT (SEQ ID NO: 94). '

- - [0508] In afurther embodiment of the invention, polynucieotides encoding fragments of
the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or |
more of the polynucleotide sequences of SEQ ID NO: 95; SEQ ID NO: 96; and SEQ ]D
NO: 97 which conrespohd to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain variable sequence of SEQ ID
NO: 85. o ' '
[0509] In a further embodiment of tﬁe_ invention, polynucleotides encoding fragments of
the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or
Iﬁore of the polynucleotide sequences of SEQ ID NO: 98; SEQ ID NO: 99; and SEQ ID
~ NO: 100 which correspond to polynucleotides encoding the complementarity-determining
. regions (CDRs, or hypervariable regibns) of the heavy chain variable scqﬁence of SEQ ID
NO: 86. | | ' |

[0510] The invention also contemplates polynucleotide sequences including one or
more of the polynucleotide seQi]ences encoding antibody fragments described herein. In
one embodiment of the invention, polynucleotides encoding fragments of the antibody
having binding specificity to [L-6 comprise, or altemativély consist of, one, two, three or
more, including all of the following polynucleotides encoding antibody fragments: the
polynucleotide SEQ ID NO: 93 encoding the light chain variable region of SEQ ID NO: |
85; the polynucleotide SEQ ID NO: 94 encoding the heavy chain variable region of SEQ
ID NO: 86; polynucleotides encbdirig the complementarity-determining regions (SEQ ID
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NO: 95; SEQ ID NO': 96; and SEQ ID NO: 97) of ‘Lhe light chain variable region of SEQ
ID NO: 85; and polynucleotides encoding the coinplementarity -determining regions (SEQ
" ID NO: 98; SEQ ID NO: 99; and SEQ ID NO: 100) of the heavy chain varlable region of
SEQ ID NO: 86. : L
[0511] The invention is further directed to polynucleotides encoding polypeptides of the
antibodies hav_ihg binding spcéiﬁcity to IL-6. In one embodiment of the invention, -
polynucleotides of the invention comprise, or alternatively consist of, the following
polynucleotide sequence encoding the variable Ii_ght chain polypeptide'sequénge of SEQ ID
‘No:101: S -
[0512] © - ATGGACACGAGGGCCCCCACTCAGCTG
CTGGGGCTCCTGCTGCTCTGGCTCECAGGTGCCAGATGTGCCTATGATATGACC
CAGACTCCAGCCTCGGTGTCTGCAGCTGTGGGAGGCACAGTCACCATCAAATG
CCAGGCCAGTCAGAGCATTAACAATGAATTATCCTGGTATCAGCAGAAATCAG . '
GGCAGCGTCCCAA_GCTCCTGATCTAT_AGGGCATCCACTCTGGCATCTGGGGTCT _
CATCGCGGTTCAAAGGCAGTGGATCTGGGACAGAGTTCACTCTCACCATCAGC
. GACCTGGAGTGTGCCGATGCTGCCACTTACTACTGTCAACAGGGTTATAGTCTG
AGGAATATTGATAATGCT'ITCGGCGGAGGGACCGAGGTGGTGGTCAAACGTAC '
'. GGTAGCGGCCCCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAA_TC
TGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC (SEQ ID NO: 7109)
[0513] In another embodiment of the invention, polynucleotides of the invention
lcompnse or altcmatlvely consist of, the following polynucleotlde sequence encoding the
variable heavy chain polypeptide sequence of SEQ ID NO: 102:
[0514]  ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCTCAGGT
: GTCCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGAC
ACCCCTGACACTCACCTGCACAGCCTCTGGATTCTCCCTCAGTAACTACTACAT
GACCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGATCGGAATGAT’IT
ATGGTAGTGATGAAACAGCCTACGCGAACTGGGCGATAGGCCGATTCACCATC
‘ TCCAAAACCTCGACCACGGTGGATCTGAAAATGACCAGTCTGACAGCCGCGGA
CACGGCCACCTAT’I‘TCTGTGCC.AGAGATGATAGTAGTGACTGGGATGCAAAAT
TTAACTTGTGGGGCCAAGGGACCCTCGTCACCGTCTCGAGCGCCT CCACCAAG
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GGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACA
GCGGCCCTGGGCTGCCTGGTCAAGG (SEQ ID NO: 110). ' '
~ [0515]  Tn a further embod'ﬁnent of the invention, polynucleotides encoding fragments of
the antlbody having binding specificity to IL-6 comprise, or altematlvely consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 111; SEQ ID NO: 112; and SEQ ID
NO: 113 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain variable sequence of SEQ ID
~ NO: 101, | | o
[0516] In a further embodiment of the invention, polynucleotides encoding fragments of
the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or
- more of the polynucleotide sequences of SEQ ID NO: 114; SEQ ID NO: 115; and SEQ ID
NO: 116 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain variable sequence of SEQ ID
NO: 102. . '
[0517) The invention also contemplates polynucleotide sequences including one or
more of the polynucleotide sequences encoding antibody fragments described herein. In
one embodiment of the invention, po.lynucleotides encoding fragments of ‘the antibody
having binding specificity to IL-6 comprise, or alternatively consist of, one, two, three or
,rhore, including all of the following polynucleotides encoding antibody fragments: the.
- polynucleotide SEQ ID NO: 109 encoding the light chain 'variabl.e'region of SEQ ID NO:
- 101; the polynucleotide SEQ ID NO: 110 encoding the Heavy chain variable region of SEQ

ID NO: 102; polynucleotides encoding the complementarity-determining regions (SEQ ID
NO: 111; SEQ ID NO: 112; and SEQ ID NO: 113) of the.lighf chain variable region of
SEQ ID NO: 101; and polynucleotides encoding the complementarity-determining regions
(SEQ ID NO: 114; SEQ ID NO: 115; and SEQ ID NO: 116) of the heavy chain variable
region of SEQ ID NO 102.
[0518] The invention is further directed to polynucleotides encoding polypeptides of the
antibodies having binding spk;cificity to IL-6. In one embodiment of the invention, |

polynucleotides of the invention comprise, or alternatively consist of, the following
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polynucleotlde sequencc encodmg the vanable hght cham polypeptlde sequence of SEQ ID

" NO: 122: _ ‘ : :

'[0519] ATGGACACGAGGGCCCC_CAC—'I‘CAGCTGCTGGGGCTCCTGCTGCTCTG
GCTCCCAGGTGCCACATTTGCAGCCGTGCTGACCCAGACACCATCACCCGTGTC

' TGCAGCTGTGGGAGGCACAGTCACCATCAGTTGCCAGTCCAGTCAGAGTG’I“TG
GTAATAACCAGGACTTATCCTGGTTTCAGCAGAGACCAGGGCAGCCTCCCAAG

' CTCCTGATCTACGAAATATCCAAACTGGAATCTGGGGTCCCATC_GCGGTTCAGC

GGCAGTGGATCTGGGACACACTTCACTCTCACCATCAGCGGCGTACAGTGTGA

| CGATGCTGCCACTTACTACTGTCTAGGCGGTTATGATGATGATGCTGATAATGC
T (SEQ ID NO: 130) o " o

J0520] In another embodiment of tiie invéntioh, 'polym']-cleotides of the invention

| compriée, or alternatively consist of, the following poly_nucleotide sequence encoding the

variable heavy chain polypeptidc s_cquence- of SEQ ID NO: 123- |

[0521] ATGG'AGACTGGGCTGCGCTGGCTTCTCCTGG’I‘CGCTGTGCTCAAAGG
TGTCCAGTGTCACTCGGTGGAGGAGTCC_GGGGGTCGCCTGGTCACGCC'_I‘G_GGA |

- ,CACCCCTGA'CAC'TCACCTGCACAGTCT_CTGGATTCTCCCTCAGTAGTCGTACAA

TGTCCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGT_GGATCGGATA_CATT '

TGGAGTGGTGGTAGCACATACTACGCGACCTGGGCGAAAGGCCGATTCACCAT
CTCCAAAACCTCGACCACGGTGGATCTGAAAATCACCAGTCCGACAACCGAGG
ACACGGCCACCTATTTCTGTGCCAGATTGGGCGATACTGGTGGTCACGCTTATG

. CTACTCGCTTAAATCTC (SEQ ID NO: 131). |

[0522] In a further embodiment of the invention, polynucleotides encoding fragments of

f the antibody having binding specificity to IL-6 comprise, or alternauvcly consist of, one or

more of the: polynucleotlde sequences of SEQ ID NO: 132; SEQ ID NO 133; and SEQ ID
NO: 134 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRS, or hypervanable regions) of the light chain vanable sequence of SEQ ID
NO: 122. _

[0523] In a further embodiment of the invention, polynucleotides encoding fragments of _
the a.ntlbody havmg binding specificity to IL-6 comprise, or alternatlvcly con31st of, one or
more of the polynucleotide sequences of SEQ ID NO: 135; SEQ ID NO: .1'36' and SEQ ID
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NO: 137 which correspond to polynuc]eotides encoding the complementarity-detennixﬁng
regions (CDRs, or hypervarlable reglons) of the heavy chain variable sequence of SEQ ID -
NO: 123,
| [0524] The invention also contemplates polynucleotide sequences including one or
more of the polynucleotide sequences encoding antibody fraéments described herein. In
one embodiment of the inivention, polynucleotides encoding fragments of the antibody
having binding specificity to IL-6 comprise, or alternatively consist of, one, two, three or
more, including all of the following polynucleotides ehéoding antibody fragmentsf th_e
polfnuc]cotide SEQ ID NO: 130 encoding the light chain variable region of SEQ ID NO:
122; the polynucleotide SEQ ID NO: 131 encoding the heavy chain variable region of SEQ
ID NO: 123; polynucleotides. encoding the complementarity-determining regions (SEQ ID
NO: 132; SEQ ID NO: 133; and SEQ ID NO: 134) of the light chain variable region of
SEQ ID NO: 122; and polynucleotides encoding the complementarity—detehnining regiohs
(SEQ ID NO: 135; SEQ ID NO 136; and SEQ ID NO: 137) of the heavy chain variable
region of SEQ ID NO: 123, '
[0525] The invention is further directed to polynucleotides encoding polypeptides of the
antibodies having binding specxﬁcuy to IL-6. In one embodiment of the invention,
polynucleotides of the invention comprise, -or alternatively consist of, the following
polynucleotlde sequence encoding the variable light chain polypeptlde sequence of SEQ ID
NO: 138:
[0526] A’I‘GGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG'
GCTCCCAGGTGCCACATTTGCAGCCGTGCTGACCCAGACACCATCGTCCGTGTC
TGCAGCTG_TGGGAGGCACAGTCAGCATCAGTTGCCAGTCCAGTCAGAGTGTTT
ATAGTAA’I‘AAGTACCTAGCCT GGTATCAGCAGAAACCAGGGCAGCCTCCCAAG
CTCCTGATCTACT GGACATCCAAACTGGCATCTGGGGCCCCATCACGGTTCAGC
GGCAGTGGATCTGGGACACAATTCACTCTCACCATCAGCGGCGTGCAGTG’I‘GA
CGA’I‘GCTGCCACTTACT ACTGTCTAGGCGCTTATGATGATGATGCTGATAATGC
T (SEQ ID NO: 146)
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[0527] In another embodiment of ﬂ1c invention, bolynucleotidcs of the invention
comprise, or alteﬁlatively cor_lsist'of,_thé following polynucleotide sequence encoding the -
ﬁariable heavy chain polypeptide sequence of SEQ'ID. NO: 139:

[0528] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG

TGTCCAGTGTCAGTCGGTGGAAGAGTCCGGGGGTCGCCTGGTCAAGCCTGACG
AAACCCTGACACTCACCTGCACAGCCTCTGGATI‘CTCCCTGGAGGGCGGCTAC

ATGACCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGATCGGAATCA

: _G'ITATGATAGTGGTAGCACATACTACGCGAGCTGGGCGAAAGGCCGATTCACC
ATCTCCAAGACCTCGTCGACCACGGTGGATCTGAAAATGACCAGTCTGACAAC
CGAGGACACGGCCACCT A'I'I‘TC'_I‘GCGTCAGATCACTAAAATATCCTACTGTTAC

. - TICTGATGACTTG (SEQ ID-NO: 147). .

[0529] In a further embodiment of the invention, poljrnuc'leotides encoding fragments of o
the antibody having'binding specificity.to IL-6 comprise, or alternatively consist of, one or |
more of the polynucleotide scqucnées of SEQ ID NO: 148; SEQ ID NO: 149; and S-EQ ID
- NO: 150 which correspond to polynucleotides encoding the compiémentarity-dcteﬁnining
regions (CDRS, or hypcrvariébl_e _regions_)'of the light chain variable sequence of SEQ ID
' NO:138. - | o

[0530] In a further embodiment of t.hé invention, polynucleotides encoding fragments of
tﬁé antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or
- more of the polynilclcoﬁde sequences of SEQ ID NO: 151; SEQ‘ ID NO: 152; and‘SEQ ID
NO' 153 which oorrespond to polynﬂcleo.tides enéoding the complementa:ity determining
regions (CDRs, or hypervanable regions) of the heavy chain variable sequcnce of SEQ ID
NO: 139. _ , . _
[0531] The invention also ‘con_templates polynucleotide - sequences including one or
more of tilc polynucleotide sequences encoding antibody fragments described herein. In
one embodiment of the inw;'entioh, polynucleotides enco'd.ing fragments of the antibody
having binding spc_cificity to IL-6 comprise, or altemati\}ely consist of, one, two, three or
more, including all of the following polynucleotides encoding antibody fragments: _thc.'
polynucleotide SEQ ID NO: 146 encoding the ‘light chain 1i/a.riablc region of SEQ ID NO:
138; the polynucleotide SEQ ID NO: 147 encoding the heavy chain variable region of SEQ
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ID NO: 139; polynucleotides encoding the complementarity-determining regions (SEQ ID
NO: 148; SEQ ID NO: 149; and SEQ ID NO: 150) of the light chain variable region of
SEQ ID NO: 138; and polynucleotides encoding the complémentarity-dctennining regions
(SEQ ID NO: 151; SEQ ID NO: 152; and SEQ [D NO: 153) of the heavy chain variable
region of SEQ ID NO: 139, - | -

[0532] The invention is further directed to polynucleotides encoding polypeptides of the
antibodies having binding specificity to IL-6. In one embodiment of the invention,
polynucleotides of the invention comprise, or alternatively c_onsiét of, the following
polynucleotide sequénce encoding the variable lighf chain polypeptide sequence of SEQ ID
NO: 154: | | -

[0533] . -ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
GCTCCCAGGTGCCACATTTGCAGCCGTGCTGACCCAGACACCATCACCCGTGTC
TGCAGCTGTGGGAGGCACAGTCACCATCAGTTGCCAGTCCAGTCAGAGTGTTT -
ATAATAATAACGACTTAGCCTGGTATCAGCAGAAACCAGGGCAGCCTCCTAAA
CTCCTGATCTA‘ITATGCATCCACTCTGGCATCTGGGGTCCCATCGCGGT’_TCAAA
GGCAGTGGATCTGGGACACAGTTCACTCTCACCATCAGCGGCGTGCAGTGTGA
CGATGCTGCCGCTTACTACTGTCTAGGCGGTTATGATGATGATGCTGATAATGC
T (SEQ ID NO: 162) |

[0534] In another embodiment of the invention, polynucleotides of the invention
comprise, or altemnatively consist of, the following polynucleotide sequence encoding the
variable heavy chain polypeptide sequence of SEQ ID NO: 155:;

[05_35] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
- TGTCCAGTGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA
CACCCCTGACACTCACCTGCACAGTATCTGGATTATCCCTCAGTAGCAATACAA
TAAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGATCGGATACATT
TGGAGTGGTGGTAGTACATACTACGCGAGCTGGGTGAATGGTCGATTCACCAT
CTCCAAAACCTCGACCACGGTGGATCTGAAAATCACCAGTCCGACAACCGAGG
ACACGGCCACCTATTTCTGTGCCAGAGGGGGTTACGCTAGTGGTGGTTATCCTT
ATGCCACTCGGTTGGATCTC (SEQ ID NO: 163).
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[0536] . In a further embodiment of the 1nvent10n polynucleotides encoding fragments of
the antibody havmg binding specificity to IL-6 compnse or alternatively consist of, one or -
~ more of the polynucleotlde sequences of SEQ ID NO: 164; SEQ ID NO: 165; and SEQ ID
" NO: 166 which correspond to polynuclcotides encoding the compleh]entarity-determinjng
regions (CDRs or hypervarlable regions) of the llght chain variable sequence of SEQ ID
NO: 154.
[0537] In a further embodiment of the invention, pblynucleotidt_:s encoding fragments of =
- the antibody having binding specificity to IL-6 éomprise, or altematively consist of, one o r .'
moré of the polynucleotide sequences of SEQ’ ID NOV:V 167; SEQ ID NO: 168; and SEQ ID
NO: 169 which correspond to polynucleotides encoding the cbmplementarity-determining
o regions (CDRs, or hypérvariable regions) of the heavy chain variable sequence fSEQ ID
NO:155. | o - |
[0538]) The invention also contemplates polynucleotide sequences iﬁcluding one 6r
more of the polynucleotide sequences encoding ‘antib.ody fragrﬁents described heréin. In
one embodiment of the ixivexitibn, polynucleotides encoding ﬁagmcnts of thé aﬁtibody
having bihding specificity to -1L-6 compriée, or alternatively consist of, one, two, three or :
more, including all of the follpWing ‘pplynucleotides encoding antibody fragments: the
polynucleotide SEQ ID NO: 162 encoding the light chain variabie. region of SEQ ID NO:
1.54; the polynucleotide. SEQ ID NO: 163 encoding the heavy chain variable region of SEQ
ID NO: 155; polynucleotides encoding the complementarity-detéﬁhining regions (SEQ ID
NO: 164; SEQ ID NO: 165; and SEQ ID NO: 166) of the light chain variable region o‘f'
SEQ ID NO: 154; and polynucleotides encoding the 'comprl'émentarity determining regions
(SEQ ID NO: 167; SEQ ID NO 168; and SEQ ID NO: 169) of the heavy chain variable
reglon of SEQ ID NO: 155. _
[0539] The invention is further directed to polynucleotides encodmg polypeptldes of the
“antibodies having binding spec1ﬁc1ty to [L-6. In one embodiment of the _1nvent1cn, |
polynucleotides of. f.he invention comprise, or alternatively consist of, the following
polynucleotide sequence. encoding the variable llght chain polypeptide sequence of SEQ ID |
NO: 170 ‘
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[0540] ‘ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
. GCT CCCAGGTGCCACATTTGCAGCCGTGCTGACCC_AGACACCATCCTCCGTGTC
| TGCAGCTGTGGGAGGCACAGTCACCATCAATTGCCAGTCCAGTCAGAGTGTTT
ATAATAACGACTACTTATCCTGGTATCAACAGAGGCCAGGGCAACGTCCCAAG
CTCCTAATCTATGGTGCTTCCAAACTGGCATCTGGGGTCCCGTCACGGTTCAAA
GGCAGTGGATCTGGGAAACAGTTTACTCTCACCATCAGCGGCGTGCAGTGTGA
CGATGCTGCCACTTACTACTGTCTGGGCGA’ITATGATGATGATG_CT GATAATAC
T (SEQ ID NO: 178) | |

[0541] In another embodiment of the invention, polynucleotides of the iﬁvention
comprise, or altematively consist of, the following polyﬁucleqtide sequence encoding the
variable heavy chain polypeptide sequené,e of SEQ ID NO: 171: '

[0542] | ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA‘ |
CACCCCTGACACTCACTTGCACAGTCTCTGGATTCACCCTCAGTACCAACTACT
ACCTGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTAGAATGGATCGGAATC
ATTTATCCT AGTGGTAACACATATTGCGCGAAGTGGGCGAAAGGCCGATI‘CAC
CATCTCCAAAACCTCGTCGACCACGGTGGATCT GAAAATGACCAGTCCGACAA
CCGAGGACACAGCCACGTATTTCTGTGCCAGAAATTATGGTGGTGATGAAA_GT
TTG (SEQ ID NO: 179). ‘

[0543] In a further embodiment of the invention, polynucleotides encoding fragments of
- the antibody having binding specificity to IL-6 comprise; or alternatively consist of, one 61:
more of the polynucleotide sequences 6f SEQ ID NO: 180; SEQ ID NO: 181; and SEQID
NO: 182 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain variable sequence of SEQ ID
NO: 170. - | | |

[0544] In a further embodiment of the invention, polynucleotides encoding fragments of
the antibody having binding specificity to IL-6 comprise, or altcxﬁétively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 183; SEQ ID NO: 184; and SEQ ID

NO: 185 which correspond to polynucleotides encoding the complementarity-determining
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. regions (CDRs, or hypervanable reglons) of the heavy chain vanable sequence of SEQ D
NO: 171. , S

[0545] ‘The invention also contei_nplates pelyhucieotide sequences including one or
| more of the polynucleotide sequences enco_dihg antibody- fragments described herein, In
one embodiment of the invention, poiynucleotides encoding fragments ‘of,Lhe antibody
having binding specificity to IL-6 comprise, or alternatively consist of, one, two, three or
more, including all of the following.polynueleotides encoding antibody fragments: the .

- polynucieotide SEQ ID NO: 178 encoding the light chaih variable region of SEQ ID NO .
170;- the pelyﬁucleotide SEQ ID NO: 179 ehc()ding ti'le' heavy ehainr,variable region of SEQ
ID NO: 171; polynucleotides encoding the complementarity—detenniniﬁg regions (SEQ D
- NO: 180; SEQ ID NO: 181; and SEQ-ID- NO: 182} of the light chain variable region of .

SEQ ID NO: 170; and polynucleotides éncoding the coin?rlementarity-determining regioes |

(SEQ ID NO: 183; SEQ ID NO: 184; and SEQ D NO 185) of the heavy cham variable

region of SEQ ID NO: 171, .

- [0546]  The invention is further directed to'polynucleotides encodihg polypeptides of the
antibodies ‘having binding specificity to IL-6. In one embodimeht of the invention,.
polynucleotides of the inventi'on cor;lprise or altemnatively consist of, the following
polynucleotlde sequence encoding the variable light cham polypeptide sequence of SEQ ID
NO: 186:

[0547] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCT GCTGCTCTG
_ GCTCCCAGGTGCCAGATGTGATGTTGTGATGACCCAGACTCCAGCCTCCGTGG
AGGCAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCAGTGAGACCA’I‘T
GGCAATGCATTAGCCTGGTATCAGCAGAAATCAGGG_CAGCCTCCCAAGCTCCT
GATCTACAAGGCATCCAAA_C’I_‘GGCATCTGGGGTCCCATCGCGG.TTCAAAGGCA
GTGGATCT GGGACAGAGTACACTCTCACCATCAGCGACCTGGAGTGTGCCGAT
GCTGCCACTTACTACTGTCAATGGTGTTATTTTGGTGATAGTGTT (SEQ. ID NO:
194) | | | o S

[0548] In another embodiment of the invention, pelynucleotides of- the invention"
compnse or alternatively consist of, the followmg polynucleotlde sequence encodmg the

vanable heavy cham polypeptide sequence of SEQ ID NO: 187
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[0549] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCACTGTGCTCAAAGG
' TGTCCAGTGTCAGGAGCAGCTGGTGGAGTCCGGGGGAGGCC:T GGTCCAGCCTG
AGGGATCCCTGACACTCACCTGCACAGCCTCTGGATTCGACTTCAGTAGCG_GCT
ACTACATGTGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGATCGCG
TGTATTTTCACTATTACTACTAACACTTACTACGCGAGCTGGGCGAAAGGCCGA
TTCACCATCTCCAAGACCTCGTCGACCACGGTGACTCTGCAAATGACCAGTCTG -
ACAGCCGCGGACACGGCCACCTATCTCTGTGCGAGAGGGAT’ITATTCTGATAA
TAATTATTATGCCTTG (SEQ ID NO: 195). '
[0550] In a further embodiment of the invention;_u polynucleotides ehcoding fragrhents of
the antibody having binding specificity to IL-6 comprise,. or alternatively consist of, one or
more of the polynucleotide sequences of. SEQ ID NO: 196; SEQ ID NO: 197; and SEQ ID
NO: 198 which correspond to polynucicotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain variable sequence of SEQ ID
NO: 186. | -
[0551] In a further embodiment of the ihvention, pdlynucleotides enéoding fragments of
. the antibody hﬁﬁng binding specificity to IL-6 comprise, or alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 199; SEQ ID NO: 200; and SEQ ID
| NO: 201 which correspond to polynucleotides encoding the complemcntarity—dctcrmmhig
regions (CDRs, or hypervariable regions) of the heavy chain variable sequence of SEQ ID
NO: 187.
- [0552]  The invention also contemplates polynucleotide sequences including one or
more of the polynucleotide sequences encoding antibody fragments described herein. In
~ one embodiment of the invention, polynucieotides eencoding fragments of the antibody
having binding specificity to IL-6 comprise, or alternatively consist of, one, two, three or
more, including ail of the following polynucleotides encoding ahtibody fragments: the
polynucleotide SEQ ID NO: 194 encoding the light chain variable region of SEQ ID NO:
186; the polynucleotide SEQ ID NO: 195 cncoding the heavy chain variable region of SEQ
* ID NO: 187; polynucleotides encoding the complementarity-determining regions (SEQ ID
NO: 196; SEQ ID NO: 197; and SEQ ID NO: 198) of the ]ight chain variable region of
SEQ ID NO: 186; and polynucleotides encoding the complementarity-determining regions
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. (SEQ ID NO: 199; SEQ ID NO: 200; and SEQ ID- NO: 201) of the heavy chain variable
" region of SEQ ID NO: 187. | ' _ -
[0553] The invention is further dlrected to polynucleotldes encoding polypeptides of the
- antibodies havmg binding specificity to IL-6. In one embodimeént of the invention,
polynucleotides of the invention comprise, or alternatively consist of, the following
polynucleotide sequence encoding the variable light chain 'polypeptide sequence of SEQ ID
NO: 202: - - | - -
[0554] ATGGACACGAGGGCCCCCACTCAGCTGCTGGG,GCTCCTGCTGCTCTG
| GCTCCCAGGTGCCAGATGTGATGTTGTGATGACCCAGACTCCAGCCTCCGTGG
AGGCAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCAGTGAGAGCATT ‘
GGCAATGCATTAGCCTGGTATCAGCAGAAACCAGGGCAGCCTGCCAAGCTCCT
‘ GATCTACAAGGCATCCACTCTGGCATCTGGGGTCCCATCG_CGGTTCAGCGGCA
GTGGATCTGGGACAGAGTTCACTCTCACCATCAGCGGCGTGCAGTGTGCCGAT
GCTGCCGCT“I‘ACTACTGTCAATGGTGTTATT’I"I‘GGTGATAGTGTT (SEQ ID NO:
1210) _ :
f0555] In another embodiment of the‘ invention polynucledtides of the invention
comprise, or alternatively consist of, the foIlowmg polynucleotlde sequence encodlng the
| variable heavy chain polypeptide sequence of SEQ ID NO: 203: . .
[0556] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTGTCAGCAGCAGCTGGTGGAGTCCGGGGGAGGCCTGGTCAAGCCGG
. . GGGCATCCCTGACACTCACCTGCAAAGCCTCTGGATTCTCCTTCAGTAGCGGCT
ACTACATGTGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTCGATCGCA

' TGCAT”I‘TTTACTATTACTGATAACACTTACTACGCGAACTGGGCGAAAGGCCGA '
TTCACCATCTCCAAGCCCTCGTCGCCCACGGTGACTCTGCAAATGACCAGTCTG
ACAGCCGCGGACACGGCCACCTATTTCTGTGCGAGGGGGATTTATTCTACTGAT
AATTATTATGCCTTG (SEQ ID NO: 211). |

[0557] In a further embodiment of the mventlon polynucleotldes encoding fragments of
the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or
- more of the polynucleotide sccjuencésﬁof SEQ ID NO: 212; SEQ ID NO: 213; and SEQ ID

NO: 214 which correspond to polynucleotides encoding the complementarity-determining
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regions (CDRs, or hypervariable regions) of the light chain variable sequence of SEQ ID
NO: 202. | ' -

[0558] In a further embodiment of the mventioﬂ, polynucleotides encoding fragments of
the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO:215; SEQ ID NO: 216; and SEQ ID
NO: 217 which correspond to polynucleotides encoding the complementarity-determining

regions (CDRs, or hypervariable regions) of the heavy chain variable sequence of SEQ ID

- NO: 203.

[0559] The invention also contcmplatés polynucleotide . sequences including one or

more of the polynucleotide sequences encoding antibody fragments described herein. In

- one embodiment of the invention, polynucleotides- encoding fragments of the antibody

" having binding specificity to IL-6 comprise, or alternatively consist of, one, two, three or
more, including all of the following polynucleotides encoding antibody fragments: the
polynucleotide SEQ ID NO: 210 encoding the light chain variable region of SEQ ID NO:
202; the polynucleotide SEQ ID NO: 211 encoding the heavy chain variable region of SEQ
ID NO: 203; polynucleotides encoding the complementarity-determining regions (SEQ ID
NO: 212; SEQ ID NO: 213; and SEQ- ID NO: 214) of the light chain variable region of
SEQ ID NO: 202; and polynucleotides encoding the complementarity-determining regions
(SEQ ID NO: 215; SEQ ID NO: 216; and SEQ ID NO: 217) of the heavy chain variable
- region of SEQ ID NO: 203. ‘ ' '
[0560] The invention is further directed to polynucleotides encoding polypeptides of the
antibodies having ‘binding specificity to IL-6. In one embodiment of the invention,
polynucleotides of the invention comprise, or alternatively consist of, the following
polynucleotide sequence encoding the variable light chain polypeptide sequence of SEQ ID
NO: 218: o

[0561] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
GCTCCCAGGTGCCAGATGTGATGTTGTGATGACCCAGACTCCAGCCTCCGTGG
AGGCAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCAGTCAGAGCGTT
AGTAGCTACTTAAACTGGTATCAGCAGAAACCAGGGCAGCCTCCCAAGCTCCT
GATCTACAGGGCATCCACTCTGGAATCTGGGGTCCCATCGCGGTTCAAAGGCA
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GTGGATCTGGGACAGAGTTCACTCTCACCATCAGCGACCTGGAGTGTGCCGAT

GCTGCCAC'I“TACTACTGTCAATGTACTTATGGTACTAGTAGTAGTTATGGTGCT

" GCT (SEQ ID NO: 226) | , ‘

- [0562] In another embodiment of the inveﬁtion, polynucleotides of the invention
comprise, or altcrnaﬁvely consist of, the following polynucleotide sequence encodihg the
variable heavy chain polypeptlde sequence of SEQ ID NO: 219: |

[0563] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG

TGTCCAGTGTCAGTCGGTGGAGGAGTCCGGGGGTCGCC’I_‘GGTCACGCCTGGGA

~ CACCCCTGACACTCACCTGCACCGTCTCTGGTATCTCCCTCAGTAGCAATGCAA

TAAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGATCGGAATCATT
AGTTATAGTGGTACCACATACTACGCGAGCTGGGCGAAAGGCCGA'I‘TCACCAT
CTCCAAAACCTCGTCGACCACGGTGGATCTGA_AAATCACTAGTCCGACAACCG

. AGGACACGGCCACCTACTTCTGTGCCAGAGATGACCCTACGACAGTTATGGTT

ATGTTGATACCTTTTGGAGCCGGCATGGACCTC (SEQ ID NO: 227).
[0564] Ina further embodiment of the iﬁvention, polynucleotides encoding fragments of
-the antibody héﬁxlg ‘binding specificity to IL-6 comp;iSe, or alternatively c_:bnsist of, one or
more of the polynucleotide sequences of SEQ ID NO: 228; SEQ ID NO 229; and SEQ ID
NO: 230 which correspond to polynucleoﬁdes encoding the complehientarity—detennining
regions (CDRs, or hypervafiable regions) of the light chain variable sequence of ‘SEQ D
NO: 218. | o 7
. [0565] In a further embodiment of the invention, po]yhucleotides encoding fragments of
the antibody having binding speciﬁcity‘to IL-6 comprise, or alternatively consist of, one or
" more of the pdlynuc]eotide sequences of SEQ ID NO: 231; SEQ ID NO: 232; and SEQ D
NO 233 \a«;hich correspond to polynucleotides éncoding the complgmehtarity—determining
regions (CDRs, oi' hypervariable regions) of the heavy chain variable sequence of SEQ ID
NO:219. | o | -
[0566] The 'invention also contempla;es polynubleotide seqﬁence_s including one or.
more of the polynucleotide sequences encoding antibody fragments described herein. In
: one,cn-lbod.im'ent 01_’ the invention, -polynucleotides encoding fragments of the antibody

having binding_ specificity to iL-6 'comprisc, or altémativel—y consist of, one, two, three or -
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more, including all of the following polynucleotidés encoding antibody fragments.: the
polynucleotide SEQ 1D NO: 226 cncoding the _light chain variable region of SEQ 1D NO: -
218; the polynucleotide SEQ ID NO: 227 encoding the heavy chain variable region of SEQ .
D NO: 219; polynucleotides encoding the _complementarity-detennining regions (SEQ ID
NO: ‘228; SEQ ID NO: 229; and SEQ ID NO: 230) of the light chain variable region of
SEQ ID NO: 218; and polynucleotides encoding the complementarity-determining regions
(SEQ ID NO: 231; SEQ ID NO: 232; and SEQ ID NO: 233) of the heavy chain variable
region of SEQ ID NO: 219. |
[0567] The invention is further directed to polynucleotides encoding polypeptides of the
antibodies having binding specificity to IL-6. In one embodiment of the invention,
- polynucleotides of the invention comprise, or alternatively consist of, the following
polynucleotide sequence encoding the variable light chzﬁxi polypeptide s.equencc of SEQ ID '_
NO: 234 - |

[0568] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
GCTCCCAGGTGCCACATT'I‘GCCCAAGTGCTGACCCAGACTGCATCGCCCGTGTC
TGCAGCTGTGGGAGGCACAGTCACCATCAACTGCCAGGCCAGTCAGAGTGTTT
ATAAGAACAACTACTTATCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAAA
GGCCTGATCTA’I‘I‘CTGCATCGACTCTAGATTCTGGGGTCCCATTGCGG’I‘TCAGC
GGCAGTGGATCTGGGACACAG’ITCACTCTCACCATCAGCGACGTGCAGTGTGA .
CGATGCT GCC_ACTTACTACTGTCTAGGCAG’I‘I‘ATGATTGT'AGTAGTGGTGA’ITG
TTATGCT (SEQ ID NO: 242) |
[0569] In anotﬁcr embodiment of the invention, polynucleotides of the invention
comprise, or alternatively consist of, the following polynucleotide sequence encoding the
variable heavy chain polypeptide sequence of SEQ ID NO: 235: .

[0570] ‘ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTGTCAGTCGTTGGAGGAGTCCGGGGGAGACCTGGTCAAGCCTGAGG
GATCCCTGACACTCACCTGCACAGCCTCTGGA’I‘TCTCCTTCAGTAGCTACTGGA
TGTGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGATCGCATGCATT |
G’I“TACTGGTAATGGTAACACTTACTACGCGAACTGGGCGAAAGGCCGA’ITCAC
CATCTCCAAAACCTCGTCGACCACGGTGACTCTGCAAATGACCAGTCTGACAG
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CCGCGGACACGGCCACCTATTTTTGTGCGAAAGCCTATGACTTG (SEQ ID NO:
3. S : - R

_ [0571] In a further embodiment of the invention, po]yn_ucieotides encoding fragments of

' the antibody having binding specificity to IL-6 comprise, er alternatively consist of, one or
more. of the polynucleotide sequences of SEQ ID NO: 244; SEQ ID NO: 245; and SEQ ID
NO: 246 which correspond to polynucleotides encodihg the complementérity—determining
regions (CDRs, or hypervariable regions) of the light chain variable sequence of SEQ ID |
© NO:234. o | o
[0572] In a further embodiment of the invention, polynucleotides encodihg 'fragments of
the antibody having binding specificity to IL-6 coxﬁprise, or alternatively consist of, one or

- more of the polynucleotide sequences of SEQ ID NO: 247; SEQ ID NO: 248; and SEQ ID
NO: 249 which correspond to polynucleotides encoding the complementarity~determining '
regions (CDRs, or hypervariable regions) of the ‘heavy chain variable sequence of SEQ ID‘
NO: 235. . N

[0573] The. invention also c.ontempl_ates polynucleotide sequeriees including one or
more of the polynucleotide sequences eneoding antibody fragrﬁents' described herein. In
one embodiment of the invention, pelynucleotides encoding fragments of the antibody
having binding specificity to IL-6 comprise, or alternatively consist of, one, two, three or
more, including all of the following polynucleotldes encoding antibody fragments ‘the .
polynucleotlde SEQ ID NO: 242 encoding the light cham variable region of SEQ ID NO
234; the polynucleotide SEQ ID NO: 243 encoding the heavy chain variable region of SEQ
~ ID NO: 235; po]yﬂucleotides encoding the comp]ementaiity-detennmmg regions (SEQ ID
NO: 244; SEQ ID NO: 245; and SEQ ID NO: 246) of the light chain variable region of
SEQ ID NO 234; and po]ynucleotldes encoding the complementanty determining reglons
(SEQ ID NO: 247; SEQ ID NO: 248; and SEQ ID NO: 249) of the heavy chain varlable
region of SEQ ID-NO: 235, | |
[0574] The invention is further direeted to polynucleotides encoding polypeptides of the
antibodies having binding specificity to IL-6. In one embodiment of the invention, .

polynucleotides of the invention comprise, or _alternaﬁvely consist of, the following
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polynucleotide sequence encoding the variable light chain polypeptide sequence of SEQ ID

NO: 250: -

[0575] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG

GCTCCCAGGTTCCACATTTGCCGCCGTGCTGACCCAGACTCCATCT CCCGTGTC

TGCAGCTGTGGGAGGCACAGTCAGCATCAGTTGCCAGGCCAGTCAGAG’I‘GTTT

ATGACAACAACTATTTATCCTGGTATCAGCAGAAACCAGGACAGCCTCCCAAG

CTCCTGATCTA’I‘GGTGCATCCACTCTGGCATCTGGGGTCCCATCGCGGTTCAAA

GGCACGGGATCTGGGACACAGTTCACTCTCACCATCACAGACG’I‘GCAGTGTGA

CGATGC’I‘GCCACTTACTATTGTGCAGGCGT’I'I‘TTAATGATGATAGTGATGATGC

C (SEQ ID NO: 258)

[0576] | In another embodiment of the invéntion, ‘polynuclectides of the invention

comprise, or alternatively consist of, the following polynucleoti'de sequence encoding the

variable heavy chain polypeptide sequence of SEQ ID NO: 251:

[0577] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCCCAAAGG

TGTCCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA
: CACCCCTGACACTCACCTGCACACTCTCTGGAT’I‘CTCCCTCAGTGCATACTATA

TGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGA’I‘CGGATT.CATT '

ACTCTGAGTGATCATATATCTTACGCGAGGTGGGCGAAAGGCCGATTCACCAT

CTCCAAAACCTCGACCACGGTGGATCTGAAAATGACCAGTCCGACAACCGAGG

ACACGGCCACCTATTTCTGTGCCAGGAGTCGTGGCTGGGGTGCAATGGGTCGG

TTGGATCTC (SEQ ID NO: 259),

[0578] In a further embodiment of the invention, polynucleotides encoding fragments of
~ the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 260; SEQ ID NO: 261; and SEQ ID
NO: 262 which comrespond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain variable sequence‘ of SEQ ID
NO: 250. o
[0579] In a further embodiment of the invention, polynucleotides encoding fragments of
the antibody having binding specificity to IL.-6 comprise, or alternatively consist of, one or
more of the polynur;Ieotide sequences of SEQ ID NO: 263; SEQ ID NO: 264; and SEQ ID
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NO: 265 which correspond to. polynucleoudcs encoding the complemcntanty—detemnnmg
reglons (CDRs, or hypervariable rcglons) of the heavy chain variable sequence of SEQ ID
- NO:251. ‘

- [0580] The invention also contemplates polynucleotide sequences including one or
more. of the polynucleotide sequences _éncoding antibody fragments described herein. In
one embodiment of the invention, 'polynucléofides encoding fragments of the antibody
having binding specificity to IL-6 comprise, or alternatively consist of, one, two, three or -
: _more including all of the following polynucleotldes encoding antibody fragments the

polynuclcotlde SEQ ID NO: 258 encodmg the light chain variable region of SEQ ID NO:
250; the polynucleotide SEQ ID NO: 259 encoding the heavy chain variable region of SEQ
- ID NO: 251, polynucléo.tides encoding the complementarity-determining regions (SEQ ID

NO: 260; SEQ ID NO: 261; and SEQ ID NO: 262) of the light chai_11" variable region of

SEQ ID NO: 250; and polynucleotides encoding the complementaﬁty-deteﬁnining regions
(SEQ ID NO: 263; SEQ ID NO: 264; and SEQ ID NO: 265) of the heavy chain vanable
region of SEQ.ID NO: 251. ) ‘ . B ' _
[0581] The invention is furthef directed to polynucleotides encoding polypeptides-'of the
antibodies having binding spemﬁcny to IL-6. .In one embodiment of the invention, -
' ,polynucleotldcs of the invention comprise, or altcmatlvely consist of, the following

polynucleonde sequcncc encodmg the variable light Chain polypeptlde sequence of SEQ ID

- NO: 266:

[0582] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG‘
GCTCCCAGGTGCCACATTCGCAGCCGTGCTGACCCAGACACCATCGCCCGTGT
CTGCGGCTGTGGGAGGCACAGTCACCATCAGTTGCCAGGCCAGTCAGAGTGTT
 TATAACAACAAAAATTTAGCCTGGTATCAGCAGAAATCAGGGCAGCCTCCCAA
GCTCCTGATCTACTGGGCATCCACTCTGGCATCTGGGGTCTCATCGCGGTTCAG
CGGCAGTGGATCTGGGACACAGTTCACTCTCACCGTCAGCGGCGTGCAGTGTG
ACGATGCTGCCACTTACTACTGTCTAGGCGTTTTTGATGATGATGCTGATAATG
* CT(SEQ ID NO: 274) |
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{0583] In another embodirﬁent of the invention, polynucleotides of the invention
© comprise, or alternatively consist of, the following polynucieotide sequence encoding the
variable heavy chain polypeptide sequehce of SEQ ID NO: 267:

[0584] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
TGTCCAATGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCT GGTCACGCCTGGGA

CAC_CCCTGACACTCACCTGCACAGCCTCTGGATTCTCCCTCAGTAGCTACTCCA :

TGACCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATATAT'CGGA'GTCATT

GGTACTAGTGGTAGCACATACTACGCGACCTGGGCGAAAGGCCGATTCACCAT

7 CTCCAGAACCTCGACCACGGTGGCTCTGAAAATCACCAGTCCGACAA‘CC'_GAGG

ACACGGCCACCTATTTCT GTGTCAGGAGTCTITCTTCTATTACTI"I‘CTTG | (SEQ
ID.NO: 275). :

[0585] " In a further embodiment of the invention, polynucleotides encoding fragments of

the antibody having binding speciﬁcity to IL-6 comprise, or alternatively consist of, one or A

more of the polynucleotide sequences of SEQ ID NO: 276; SEQ ID NO: 277; and SEQ ID
NO: 278 which correspond to polynucleofides encoding the complementarity-determining
“regions (CDRs, or hypervariable regions) of the light chain variable sequence of SEQ ID
NO: 266. : ‘
[0586] In a further embodiment of the ihvention, polynucleotides encoding fragments of

the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or

more of the polynucleotide sequences of SEQ ID NO: 279; SEQ ID NO: 280; and SEQ ID

NO: 281 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain variable sequence of SEQ ID
' NO: 267.

[0587] The invention also contemplates polynucleotide sequences including one or
more of the polynucleotide sequences encoding antibody fragments described herein. In
one embodiment of the invention, polynucleotides encoding fragments of tile antibody
having binding specificity to IL-6 comprise, or alternatively consist of, one, tWo, three or
more, including all of the following polynucleotides encoding antibody fragments: the
polynucleotidé SEQ ID NO: 274 enéoding the light chain variable régioﬁ of SEQ ID NO:
266; the polynucleotide SEQ ID NO: 275 encoding the heavy chain variable region of SEQ
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ID NO: 267; polynucleotides encoding the complementarity-determining regions (SEQ D
NO: 276; SEQ ID NO: 277; and SEQ ID NO: 278) of the light chain variable region of -
- SEQ ID NO: 266; and polynucleotides encoding the clomplementarity-dctemljning regions
* (SEQ ID NO: 279; SEQ ID NO: 280; and SEQ ID NO: 281) of the heavy chain variable
region of SEQ ID NO: 267. ' ‘

(0588] The invention is further directed to polynucleotldes encoding polypeptldes of the
antibodies havmg binding “specificity to IL-6. * In one embodiment of the invention, '
: _polynucleondes of the invention comprise, or altematlvely consist of, thc followmg :
polynucleotide sequence encodmg the variable light chain polypeptlde sequence of SEQ ]1')
NO: 282: - ‘ _ -

[0589] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
GCTCCCAGGTGCCAGATGTGCATTCGAATTGACCCAGACT.CCAGCCTCCGTGG _
| AGGCAGCTGTGGGAGGCACAGTCACCATCAATTGCCAGGCCAGTCAGAACATT
TATAGATA_CTTAGCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAA.GTI‘CCT .
GATCTATCTGGCATCTACTCTGGCATCTGGGGTCCCATCGCGGT’I"I‘AAAGGCAG
TGGATCTGGGACAGAG’I“TCACTCTCACCATCAGCGACCTGGAGTGTGCCGATG '
CTGCCACTTACTACTGTCAAAGTTATTATAGTAGTAATAGTGTCGCT' (SEQ ID
' NO:290) .

[0590] In another embodiment of the mventlon polynucleoudes of the invention
' compnse or altematlvely consist of the following polynucleotlde sequence encoding the
- variable heavy chain polypeptide sequence of SEQ ID NO: 283:

[0591] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCA_AAGG
TGTCCAGTGTCAGGAGCAGCTGGTGGAGTCCGGGG,GAGACCTGGTCCAGCCTG
. AGGGATCCCTGACACTCACCTGCACAGC’ITCTGAGTTAGACTTCAGTAGCGGCT
ACTGGATATGCTGGGTCCGCCAGGTTCCAGGGAAGGGGCTGGAGTGGATCGGA
TGCAT’I"I‘ATACTGGTAGTAGTGGTAGCACT_TTTTACGCGAGTTGGGCGAAAGGC -
CGATTCACCATCTCCAAAACCTCGTCGACCACGGTGACTCTGCAAATGACCAG
TCTGACAGCCGCGGACACGGCCACCTA’I"ITCTGTGCGAGAGGTTATAGTGGCTT"
TGGTTACT'I'I‘AAG’ITG (SEQ ID NO: 291)
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[0592] Ina furthef embodiment of the invention, polynucleotides encoding fragments of
the antibody having binding specificity to IL-6 cdmprise, or alternatively consist of, one or
more ‘of the polynucleotide sequences of SEQ ID NO: 292; SEQ.ID NO: 293; and SEQ ID
NO: 294 which correspond to polynucleotides enéoding the complementarity-determining
regions (CDRs, or hypervariable‘ regions) of the light chain variable éequence of SEQ ID
NO: 282. |

[0593] In afurther ,éml_)_odiment of the invention, polynucleotides encoding frégments of
the antibody having binding specificity to IL-6 comprise, or altemativély consist of, one or
- more of the polynucleotide sequences of SEQ 1D_NO: 295; SEQ ID NO: 296; and SEQ ID
NO: 297 which correspond to polynucleotides encoding the complementafity—deteﬁnining
regions (CDRs, or hypervariable regions) of the heavy chain variable sequence of SEQ ID
NO: 283. | |

[0594] - The invention also contemplates polynucleotide sequences including one or ‘
more of the polynucleotide sequences encoding antibody fre.lgmentsl described herein. In

one embodiment of the invention, polynﬁcleotides encoding fragments of the antibody

having binding specificity to IL-6 comprise, or altematively consist of, one, two, three or

more, including all of the following polynucleotides eﬁcoding antibody fragments: the
polynucleotide SEQ ID NO: 290 encodiné the light chain variable region of SEQ ID NO:

282; the polynucleotide SEQ ID NO: 291 encoding the heavy chain variable region of SEQ

ID NO: 283; polynucleotides encoding the complementarity-determining regions (SEQ ID

- NO: 292; SEQ ID NO: 293; and SEQ ID NO: 294) of the light chain variable region of
SEQ ID NO: 282; and polynucleotides encoding the éomplementarity—determining regions

' (SEQ ID NO: 295; SEQ ID NO: 296; and SEQ ID NO: 297) of the heavy chain variable

region of SEQ ID NO: 283.

[0595]  The invention is further directed to polynucleotides encoding polypeptides of the

antibodies having binding specificity to IL-6. In one embodiment of the invention,

polynucleotides of the invention comprise, or alternatively consist of, the following

polynucleotide sequence encoding the variable light chain polypeptide sequence of SEQ ID

NO: 298:

131



WO 2008/144763 o : PCT/US2008/064432

[0596] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
GCTCCCAGGTGCCAGATGTGCCTATGATATGACCCAGACTCCAGCCTCT GTGG
AGGTAGCTGTGGGAGGCACAG'I_‘CACCATCA_AGTGCCAGGCCAGTGAGGACATT
| TATAGGTTATTGGCCTGGTATCAACAGAAACCAGGGCAGCCTCCCAAGCTCCT
GATC’I‘ATGATTCATCCGATCTGGCATCTGGGGTCCCATCGCGG’I‘TCAAAGGCAG
‘ TGGATCTGGGACAGAGTTCACTCTCGCCATC_AGCGGTGTGCAGTGTGACGATG
: CTGCCACTTACTACTGTCAACAGGCTTGGAGTTATAGTGATATTGATAATGCT o
~ (SEQ ID NO: 306) | - o
[0597] In another embodiment of the invenﬁqﬁ, polynucleotides of Lh_é mvcntioh
‘comprise, or alternatively consist of, the following polynuclcotide sequence encoding, the
variable heavy chain polypeptide-sequence of SEQ ID NO: 299:
[0598] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCGGGGA
CACCCC_TGACACTCACCTGCACAGCCTCTGGATTCTCCCTCAGTAGCTACTACA. '
: TGAGCTGGGTCCGCCAGG'CTCCAG'GGAAGGGGCTGGAATGGATCGGAATCATT
ACTACTAGTGGTAATACAT'I'I‘TACGCGAGCTGGGCGAAAGGCCGGCTCACCAT |
CTCCAGAACCTCGACCACGGTGGATCTGAAAATCACCAGTCCGACAACCGAGG
) .ACACGGCCACCTATTI‘CTGTGCCAGAACTTCTGATAT’I"I'I'I‘TATTATCGTAACTT
G (SEQ ID NO: 307). '
- [0599] Ina further embodlment of the mventlon polynucleondes encoding fragments of
the antibody havmg binding spec1ﬁc1ty to IL-6 comprise, or alternatively consist of, one or
more of the polynucleotlde sequences of SEQ ID NO: 308; SEQ ID NO: 309; and SEQ ID
NO: 310 which correspond to polynﬁcleotides encoding the complementarity-dctennining
. régions (CDRs, or hypervariable regions) of the light chain'variable se:iuence of SEQ ID
NO: 298. | | |
[0600] In a further embodiment of the invention, polynﬁcleotidcs encoding fragments of
the antibody having binding specificity to IL-6 comprise, ‘or alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 311; SEQ ID NO: 312; and S.EQ D

NO: 313 which correspond. to polynuéleotides 'encoding the complementarity-determining
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regions (CDRs or hypervanable rcglons) of the heavy chain vanable sequence of SEQ ID
- NO: 299. ‘ '
| [0601] The invention also contemplates polynilcleotidé sequences including one or
more of the polynucleotlde sequences encoding antibody fragments described herein. In
~ one embodiment of the invention, polynucleotides encoding fragments of the antibody
having binding Spemfimty to IL-6 comprise, or alternatively consist of, one, two, three or
more, including all of the following polynucléotides encoding antibody fraginents: the
polynucleotide SEQ ID NO: 306 encoding the iight chain variable region df SEQ ID NO:
298; the polynucleotide SEQ ID NO: 307 encoding.the heavy chain variable régior_l of SEQ
ID NO: 299; polynucleotides encoding_ﬂw cbmplementaﬁty-detemﬂning regions (SEQ ID
NO: 308; SEQ ID NO: 309; and SEQ ID NO: 310) of the light chain variable region of
SEQ ID NO: 298; and polynucleotides encoding the complementarity-detérmining regions
(SEQ ID NO: 311; SEQ ID NO: 312; and SEQ ID NO: 313) of the heavy chain vaﬁable '
region of SEQ ID NO: 299. . N
[0602] The invention is further directed to polynucleotides encoding polypeptides of the
antibodies having binding specificity to IL-6. In one embodiment of the invention,
polynucleotides of the invention comprise, or altcrnafively consist of, the following
| polynucleotide sequence encoding the variable light chain polypeptide sequence of SEQ ID
NO: 314: .
[0603] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
GCTCCCAGGTGCCACGTTTGCAGCCGTGCTGACC'CAGACTGCATCACCCGTGTC
TGCCGCTGTGGGAGCCACAGTCACCATCAACTGCCAGTCCAGTCAGAGTGT'I‘T-
' ATAATGACATGGACTTAGCCTGGTTTCAGCAGAAACCAGGGCAGCCTCCCAAG
CTCCTGATCTATTCTGCATCCACTCTGGC.ATCTGGGGTCCCATCGCGGTTCAGC
GGCAGTGGATCTGGGACAGAGTTCACTCTCACCATCAGCGGCGTGCAGTGTGA
CGATGCTGCCACTTACTACTGTCTAGGCGC'I‘TTTGATGATGATGCTGATAATAC
T (SEQ ID NO: 322) |
[0604] In z_mother embodiment of the invention, polynucleotides of the invention
comprise, or alternatively consist of, the following polynucleotide sequence encoding the

variable heavy chain polypeptide sequence of SEQ ID NO: 315:
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[0605] - ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCT_GTGCTCAAAGG

TGTCCAGTGTCAG’I_‘CGGTGGAGGAGTCCGG'GGGTCGCCTGGTCACGCCTGGGA
' CACCCCTGACACTCACCTGCACAGTCTCTGGATTCVTCCCTCACTAGGCATGCAA
| TAACCTGGGTCCGCCAGGCT_CCAGGGAAGGGGCTGGAATGGATCGGATGCATT
TGGAGTGGTGGTAGCACATACTACGCG_ACCTGGGCGAAAGGCCGATTCACCAT
CTCCAAAACCTCGACCACGGTGGATCTCAGAATCACCAGTCCGACAACCGAGG
ACACGGCCACCTAC’ITCTGTGCCAGAGTCATTGGCGATACTGCTGG’ITATGC’IT .
A’I‘T‘I"I‘ACGGGGC'ITGACTTG (SEQ ID NO: 323)

[0606] In a further embodiment of the invention, polynucleotldes encoding ﬁ'agments of
the antlbody havmg binding spemﬁcny to IL-6 comprise, or alternatively consist of, one or
more of the polynucleotide scquences of SEQ ID NO: 324; SEQ ID NO: 325; and SEQ ID
NO: 326 which correspond to polynucleotides encoding the complemehtarity—detennining '
reglons (CDRs, or hypervanable regions) of the 11ght chain variable sequence of SEQ ]D

NO: 314. : _ _

[0607] In élrfurther cmb(.)di.n-_lent of the invention, polynﬁclcotidcs encoding frﬁgments of

the antibddy having binding specificity to IL-6 comprise, or alternatively consist of, one or |
more of the polynucleotide sequences of SEQ ID NO: 327; SEQ D NO: 328; and SEQ ID

NO: 329 which correspond to polynucleotides-enéoding the comblementarity—detenninmg

regions (CDRs, or hypervanablc regions) of the heavy cham variable sequence of SEQ ID

© NO:315.

[0608] The invention also contcmplafes polyhucleotide sequences including one or
more of the polynﬁclcotide sequenées encoding antibody fragments descri—bed herein. In
one embodiment of the invention, polynucleotides encoding frﬁgments of the antibody
having binding specificity .t0' IL-6 comprise, or alternatively consist of, ‘one,'two, three or
more; including all of the fbllowing polynucleotides encoding antibody fragments: the-
polynucleotide SEQ ID NO: 322 énCoding the light 'chain; variable region of SEQ ID NO:
314; the polynucleotide SEQ ID NO: 323 encoding the _heévy chain variable region of SEQ
- ID NO: 315; polynucleotides encoding the complementarity-determining régions (SEQ ID |
NO: 324; SEQ ID NO: 325; and SEQ ID NO: 326) of the light chain variable reglon of
' SEQ ID NO: 314 and polynucleotldes encoding the complemcntanty -determining reglons
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(SEQ ID NO: 327; SEQ ID NO: 328; and SEQ ID NO: 329) of. the heavy chain variable
' region of SEQ ID NO: 315. S '

[0605] The invention is further directed to polynuclcotidés encoding polypeptides of the
- antibodies having binding sgeciﬁcity to IL-6. In one embodiment of the invention,
polynucleotides of ‘the invention comprise, or alternatively consist of, the following
polynucleotide sequence encoding the variable light chain polypeptide sequence of SEQ ID-
NO: 330: | o

[0610] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
GCTCCCAGGTGCCAGATGTGCCTATGATATGACCCAGACTCCAGC'CTCT_GTGG ‘
AGGTAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCAGTCAGAGTG’IT
TATAATTGGTTATCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAAGCTCCT
GATCTATACTGCATCCAGTCTGGCATCTGGGGTCCCATCGCGGTTCAGTGGCAG
- TGGATCTGGGACAGAGTTCACTCTCACCATCAGCGGCGTGGAGTGTGCCGATG -
CTGCCACTTACTACTGTCAACAGGGTTATACTAGTGATGTTGATAATGTT (SEQ
ID NO: 338) .

[0611] In another embodiment of the invention, polynucleotides of the invention
comprise, or alternatively consist of, the following polynucleotide- sequence encoding the
variable heavy chain polypeptide sequence of SEQ ID NO: 331: _ |
[0612] . ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTGTCAGTCGCTGGAGGAGGCCGGGGGTCGCCTGGTCACGCCTGGGA
| CACCCCTGACACTCACCTGCACAGTCTCTGGAATCGACCTCA,GTAGCTATGCAA
TGGGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATACATCGGAATCATT
AGTAGTAGTGGTAGCACATACTACGCGACCTGGGCGAAAGGCCGATTCACCAT
CTCACAAGCCTCGTCGACCACGGTGGATCTGAAAATTACCAGTCCGACAACCG
AGGACTCGGCCACATATTTCTGTGCCAGAGGGGGTGCTGGTAGTGGTGGTGTTT
GGCTGCTTGATGGTTTTGATCCC (SEQ ID NO: 339).

[0613] In a further embodiment of the invcﬂtion, polynucleotidés encoding fragmenté of
the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 340; SEQ ID NO: 341; and SEQ ID

NO: 342 which correspond to polynucleotides encoding the complementarity-determining
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. regions (CDRs or hypervanable reglons) of Lhe llght chain vanable sequence of SEQ ID
" NO: 330 : '
[0614] In a further embodiment of the invention,'polynueleotides encoding fragments of
- the antibody having binding specificity to IL-6 comprise, or alternati\;rely. consist of, one or ,
more of the polyn,ucAleotide secinences of SEQ ID NO: 343; SEQ ID Nb: 344; and SEQ ID
NO' 345 which correspond to polynucleotides encoding the complementaritydetermining
 regions (CDRs, or hypervariable reglons) of the heavy chain variable sequence of SEQ ID
NO: 331. . ‘ _

[0615] The invention also contemnlates polynucleotide sequences inc]uding' one of
more. of the polynucleotide sequences encodmg antibody fragments described herein. In
one embodiment of -the invention, polynucleotldes encodmg fragments of the antibody
having bmdmg specificity to IL-6 comprise, or alternatively consist of, one, two, three or
more, including all of the fOIIOng polynucleotides encoding antibody fragments: the |
polynueleotide SEQ ID NO: 338 encoding the light chain variable region of SEQ ID NO:
330; the poiynucleotide SEQ ID NO: 339 encoding the heavy chain variable region of SEQ
-ID NO: 331; peiynuclentides encoding the complementa:ity~determining regions (SEQ.ID
NO: 340; SEQ ID NO: 341; and SEQ ID NO: 342) of the light chain variable region of
| SEQ ID NO: 330; and polynucleotides eneodiilg the complementarity—detennining regions
(SEQ ID NO: 343; SEQ ID NO: 344; and SEQ ID NO: 345) of the heavy chain variable
region of SEQ ID NO: 331. _ ,
. [0616] The invention is further directed to polynuc]eotldes encodmg polypeptides of the
antibod1es having binding specificity to IL-6. In one embodiment of the invention,
- polynucleotides of the invention comprise, or alternatively consist of, the following
polynucleotide sequence encodmg the variable hght chain polypeptlde sequence of SEQ ID
NO: 346: | |
[0617] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
GCTCCCAGGTGCCAAATGTGCCGATGTTGTGATGACCCAGACTCCAGCCTCCGT )
GTCTGCAGCTGTGGGAGGCACAGTCACCATCAATTGCCAGGCCAGTGAGAACA
TTTATAATTGGTTAGCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAAGCTC
CTGATCTAT_ACTGTAGGCGATC'IGGCATCTGGGGTCTCATCGCGGTTCAAAGGC
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AGTGGATCTGGGACAGAGTTCACTCTCACCATCAGCGACCTG_GAGTGTGCCGA
TGCTGCCACTTACTATTGTCAACAGGGTTATAGTAGTAGTTATGTTGATAATGT
T (SEQ ID NO: 354) | -

| [0618] In another embodiment of the invention, pdlynucleotides of the invention
comprise, or alternatively consist of, the following polynucleotide sequence encoding the
variable heavy chain polypeptide sequence of SEQ ID NO: 347:

[0619] ATGGAGACTGGGCTGCGCTGGC’ITCTCCTGGTCGCTGTGCTCAAAGG
: _TGTCCAGTGTCAGGAGCAGCTGAAGGAGTCCGGGGGTCGCCTGGTCACGCCTG
GGACACCCCTGACACTCACCTGCACAGTCTCTGGATTCTCCCTCAATGACTATG
CAGTGGGCTGGTTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGATCGGATAC
ATTCGTAGTAGTGGTACCACAGCCTACGCGACCTGGGCGAAAGGCCGATTCAC - -
CATCTCCGCTACCTCGACCACGGTGGATCTGAAAATCACCAGTCCGACAACCG
AGGACACGGCCACCTATTTCTGTGCCAGAGGGGGTGCTGGTAGTAGTGGTGTG
TGGATCCTTGATGGTTTTGCTCCC (SEQ ID NO: 355).

[0620] In a further embodiment of the invention, polynucleotides encoding fragments of
the antibody having binding specificity to IL-6 comprise, or altematively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 356; SEQ ID NO: 357; and SEQ ID
NO: 358 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain variable sequence of SEQ ID
NO: 346. | .

- [0621]  In a further embodiment of the invention, polynucleotides encoding fragments of
the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 359; SEQ ID NO: 360; and SEQ ID
NO: 361 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRS, or hypervariable regions) of the heavy chain variable sequence of SEQ ID
NO: 347. | "

[0622] The invention also contemplates polynucleotide sequences including one or
more of the polynucleotide sequences encoding antibody fragments described herein. In
one embodiment of the invention, polynucleotides encoding fragments of the antibody

having binding specificity to IL-6 comprise, or alternatively consist of, one, two, three or
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© . more, including all of the following polynucleotides encoding'ant.ibody fragments: the
~ polynucleotide SEQ ID NO: 354 encoding the light chain variable region of SEQ ID NO:

346; the polynucleotide SEQ ID NO: 355 enceding the heavy chain variable region of SEQ

- ID NO: 347; polynucleotides encoding the complementarity-determining regions (SEQ ID _

NO: 356; SEQ ID NO: 357; a;hd SEQ ID NO: 358) of the light chain variable region of
SEQ ID NO: 346; and polynucleotides encoding the complementarity-determining regions -

~ (SEQ ID NO: 359; SEQ ID NO: 360; and SEQ ID NO: 361) of the heavy chain variable

region of SEQ ID NO: 347,

[0623]  The invention is further d1rected to polynucleotldes encodmg polypeptldes of the

antibodies having binding specificity to IL-6. - In one embodiment of the invention,

_ _eolynucleotides ‘of the invention comprise, or altematively consi'steof the following

polynucleotlde sequence encodmg the varlable light chain polypeptxde sequence of SEQ ID

NO: 362 S ‘
[0624] ATGG'ACACGAGGGCCCCCA_C,TCAG'CTG_CTG‘GGGCTCCTGCTGCTCTG
GCTCCCAGGTGCCACATTTGCTCAAGTGCTGACCCAGACT'C-CATCCTCCGTGTC

: TGCAGCTGTGGGAGGCACAGTCACCATCAATTGCCAGGCCAGTCAGAGTG ITT

ATCAGAACAACT_AC'I'I‘ATCCTGGTTTCAGCAGAAACCAGGGCAGCCTC_CCAAG

| CTCCTGATCTATGGTGCGGCCACTCTGGCATCTGGGGTCCCATCGCGGTTCAAA

GGCAGTGGATCTGGGACACAGTTCACTCTCACCATCAGCGACCTGGAGTGTGA
CGATGCTGCCAC'I"I‘ACTACTGTGCAGGCGCTTATAGGGATGTGGATTCT (SEQ

- ID NO: 370)

[0625] In another embodiment. of' the invention, polynucleOtides of the invention

: compnse or alternatively consist of, the followmg polynucleotide sequence encoding the

variable heavy chain polypeptlde sequence of SEQ ID NO: 363:

[0626] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTG_TCAGTCG'I"I‘GGAGGAGTCCGGGGGAGACCTGGTCAAGCCTGGGG
CATCCCTGACACTCACCTGCACAGCCTCTGGATTCTCCTTTACTAGTACCTACT
ACATCTACTGGGTCCGCC_AGGCTCCAGGGAAGGGGCTGGAGTGGATCGCATGT
ATTGATGCTGGT_AGTA_GTGGTAGCACTTACTACGCGACCTGGGTGAATGGCCG
ATTCACCATCTCCAAAACCTCGTCGACCACGGTGACTCTGCAAATGACCAGTCT
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GACAGCCGCGGACACGGCCACCTATTTCTGTGCGAAATGGGATTATGGTGGTA
ATGTTGGTTGGGGTTATGACTTG (SEQ ID NO: 370).

[0627] In a further embodiment of the invéntioﬁ, pdlynuc]eotidcs encoding fragments of .
 the antibody having binding specificity to IL-6 comprise, ér alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 372; SEQ ID NO: 373; and SEQ ID
NO: 374 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of thé-light chain variable sequence of SEQ ID
NO: 362. o
[0628] In a further embodiment of the invention, polynucleotides encoding fragments of

the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or

- more of the polynucleotide sequences of SEQ ID NO:-375; SEQ ID NO: 376; and SEQ ID .

NO: 377 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain variable sequence of SEQ ]D
NO: 363. - | |

[0629] The. invention also contemplates polynucleotide sequérices including one or
more of the polynucleotide sequences enéoding antibody fragments described herein. In
one embodiment of the invention, polynucleotides encoding fragments of  the antibody
having binding specificity to IL-6 comprise, or alternatively consist of, one, two, three or
more, including all of. the following polynucleotides encoding antibody fragments: the
- polynucleotide SEQ ID NO: 370 encoding the light chain variable region of SEQ ID -NO:
362; the polynucleotide SEQ ID NO: 371 encoding the heavy chain variable region of SEQ
ID NO: 363; po]yﬂuclcotides encoding the complementarity-determining regions (SEQ ID
NO: 372; SEQ ID NO: 373; and SEQ ID NO: 374) of the-lighf chain variable region of
SEQ ID NO: 362; and polynucleotides encoding the complementarity-détermining regions
(SEQ ID NO: 375; SEQ ID NO: 376; and SEQ ID NO: 377) of the heavy chain variable
region of SEQ ID NO: 363. ‘ -
[0630] The invention is further directed to polynucleotides encoding polypeptides of the
antibodies having binding specificity to IL-6. In one embodiment of the invention,

polynucleotides of the invention comprise, or alternatively consist of, the following
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polynucleotide sequence encoding the variable light chain polypeptide sequence qf SEQ ID
NO:378: ) ! S
[0631] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
| GCTCCCAGGTGCCAGATGTGCATI‘CGAATTGACCCAGACTCCATCCTCCGTGGA
GGCAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCAGTCAGAGCATTA
GTAGTTACTTAGCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAAGTTCCTG
ATCTACAGGGCGTCCACTCTGGCATCTGGGGTCCCATCGCGATI‘CAAAGGCAG )
ATGGATCTGGGACAGAGTTCACTCTCACCATCAGCGACCTGGAGTGTGCCGATG ‘
CTGCCACTTACTACTGTCAAAGCTATTATGATAGTGTTTCAAATCCT (SEQ ID
'NO: 386) B | |
[0632] In -another ‘embodirneﬁt of the invention, _polynuclebtides of the invention'
comprise, or alternatively consist of, the following polynucleotide seqlience encoding the
variable heavy chain polypeptide sequence of SEQ ID NO: 379:
[0633] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
: TGTCCAGTGTCAGTCGTTGGAGGAGTCCGGGGGAGACCTGGTCAAGCCTGAGG
GATCCCTGACACTCACCTGCAAAGC'CTCTGGAC’I‘CGAC-CTCGGTACCTACTGGT
‘TCATGTGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGATCGCTTGT
) .ATTTATACTG_GTAGTAGTGGTTCCACTTTCTACGCGAGCTGGGTGAATGGCCGA
, T"I‘CACCATCTCCAAAACCTCGTCGACCACGGT_GACTCTGCAAATGACCAGTCTG
' 'ACA_GCCGCGGACACGGCCACTTAT'I"TT'I‘GTGCGAGAGGTTATAGTGGTTATGGT
. TATTTTAAGTTG (SEQ ID NO: 387). |
[063] Ina further embodiment 6_f the invention, polynucleotides encoding fragments of
the antibody having binding specificity to IL-6 comprise, 6r-alterhﬁtively consist of, one or
more of the polynucleotidé sequences of SEQ ID NO: 388; SEQ D NO: 389; and SEQ ID
NO: 390 which correspond to polynucleotides encoding the complementarity-determining
'regions (CDRs, or hy_pervariable regions) of the light chain variable sequence of SEQID |
NO: 378, | - '
[0635] In a further embodiment of the invention, polynﬁclgotides encoding fragments of |
the antibody having binding ‘sp'eciﬁcity to IL-6 comprise, or alternatively consist of, one or
" more of the polynqcleotide seiluences of SEQ ID NO: 391; SEQ ID NO: 392; and SEQ ID

140



WO 2008/144763 PCT/US2008/064432

NO: 393 which correspond to polynucleotidcs encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain variable sequence of SEQ ID
NO: 379.

[0636] The invention also contemplates polynucleotide sequences including one or
more of the polynucleotide scﬁucnccs encoding antibody fragments described herein. In
one embodiment of the invention, polynucleotides encoding fragments of the antibody:
having binding specificity to IL—6 comprise, or alternatively consist of, one, two, three or
more, including all of the following polynucleotides encoding antibody fragments: the
polynucleotide SEQ ID NO: 386 encoding the Iiglit chain variable region of SEQ ID NO:
378; the polynucieotide SEQ ID NO: 387 encoding the heavy chain variable region of SEQ
ID NO: 379; polynucleotides encoding the complementarity-determining regions (SEQ ID
NO: 388; SEQ ID NO: 389; and SEQ']D NO: 390) of the Iigﬁt chain variable region of
SEQ ID NO: 378; and polynucleotides encoding the complementarity-determining regions '
(SEQ ID NO: 391; SEQ ID NO: 392; and SEQ ID NO: 393) of the heavy chain variable
region of SEQ ID NO: 379. |

[0637]  The invention is further directed to polynucleotides encoding polypeptides of the
antibodies having binding specificity to IL-6. In one embodiment of the invention,
polynucleotides of the invention comprise, or alternatively consist of, the following
polynucleotide sequence encoding the variable light chain polypeptide sequence of SEQ ID
NO: 394:

[0638] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
GCTCCCAGGTGTCACATTTGCCATCGAAATGACCCAGAGTCCAT’I‘CTCCGTGTC
TGCAGCTGTGGGAGGCACAGTCAGCATCAGTTGCCAGGCCAGTCAGAGTGTTT
ATAAGAACAACCAATTATCCTGGTATCAGCAGAAATCAGGGCAGCCTCCCAAG
CTCCTGATCTATGGTGCATCGGCTCTGGCATCTGGGGTCCCATCGCGGTTCAAA
GGCAGTGGATCTGGGACAGAGTTCACTCTCACCATCAGCGACGTGCAGTGTGA
CGATGCTGCCACT’I‘ACTACTGTGCAGGCGCTATTACTGGTAGTATTGATACGGA
TGGT (SEQ ID NO: 402)
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[0639] - In another embodiment of the invention, noiynucleoti_des' of the invention ‘
comprise, Or altefnati_vely consist of, the fqlloWing polj;nucleotide sequence encoding the

~ variable heavy chain polypeptide sequence of SEQ-ID NO; 3.95':

| [0640] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTGTCAGTCGTTGGAGGAGTCCGGGGGAGACCTGGTCAAGCCTGGGG
CATCCCTGACACTCACCTGCACAACTTCTGGATTCTCCTTCAGTAGCAGCTACT
TCAT'I‘TGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGATCGCATGC_ )
: _A’I'I‘TATGGTGGTGATGGCAGCACATACTACGCGAGCTGGGCGAAAGGCCGATT'.
CACCATCTCCAAAACCTCGTCGACCACGGTGACGCTG__CAAATGACCAGTCTGA
CAGCCGCGGACACGGCCACCTAT'["I'CTGTGCGAGAGAATGGGCATATAGTCAA
GGTTATTTTGGTGCTTTTGATCTC (SEQ ID NO: 403). | .
[0641) In a further embodiment of the invention, polynucleotides encodmg fragments of |
the antibody having binding spe01ﬂc1ty to IL-6 comprise, or altemnatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 404; SEQ ID NOE 405; and SEQ ID
- NO: 406 which correspond to'polynucleotides encoding the complementa'rity—detennining
regions (CDRs or hypervariable reglons) of the llght chain variable sequence of SEQ ID
NO: 394. ‘

- [0642)  In a further embodiment of the invention, polynucleotides encoding fragments of
the antibody having binding specificity to IL-6 comprise, or altemnatively consist of, one or.
 more of the polynucleotide sequences of SEQ ID NO: 4_07t SEQ ID NO: 408; and SEQ ID
. NO: 409 which correspond to polynucleotides encoding the complementa:ity-detennining.
regions (CDRs, or nyper'variable,-regions) of the heavy chain variable sequence of SEQ ID
NO: 395, | o | | |
[0643] The invention also contemplates polynu_c]eotide sequences .including one or
more of the polynucleotide sequences encoding antibody fragments described herein. In
one embodiment of the in\;ention, polynucleotides encdtling fragments of the antibody
having binding specificity to IL-6 comprise, or alternatively consist of, one, two, three or
more, including all of the following —polynucleot'ides encoding antibody fragments: the
polynucleotide SEQ ID NO: 402 encoding the light chain variable reglon of SEQ ID NO:
' 394 the polynucleotide SEQ ID NO: 403 encodmg the heavy chain variable Tegion of SEQ
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ID NO: 395; polynucleotides encoding the complementarity-determining regions (SEQ ID
' NO: 404; SEQ ID NQO: 405; and SEQ ID NO: 406) of the light chain variable region of
| SEQ ID NO: 394; and polynucleotides encoding the complementaﬁty—detennming regions
- (SEQ ID NO: 407, SEQ ID NO 408; and SEQ ID NO: 409) of the heavy chain vanable
region of SEQ ID NO: 395,
[0644] The invention is further directed to polynucleotides encoding polypeptides of the
antibodies having binding specificity to IL-6. In one embodiment of the | invention,
polynucleotides of the invention comprise, or altematively consist of, the following
polynucleotide sequence encodmg the variable light chain polypeptide sequence of SEQ ID
NO: 410 _ |
[0645] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
GCTCCCAGGTGCCAGATGTGATGTTGTGATGACCCAGACTCCAGCCTCCGTGG
AGGCAGCTGTGGGAGGCACAGTCACCATC‘AAGTGCCAGGCCAGTGAGGATATT |
AGTAGCTACTTAGCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAAGCTCCT
GATCTATGCTGCATCCAATCTGGAATCTGGGGTCTCATCGCGATTCAAAGGCA
: GTGGATCTGGGACAGAGTACACTCTCACCATCAGCGACCTGGAGTGTGCCGAT
GCT GCCACCTA’I'I‘ACTGTCAATGTACTTATGGTACTATT'I‘CTA’I"TAGTGATGGTA '
ATGCT (SEQ ID NO: 418) ' _
[0646] In another embodiment of the invention, polynucleotides of the invention
comprise, or alternatively consist of, the following polynucleotide sequence encoding the
- variable heavy chain polypeptide sequence of SEQ ID NO: 411:
[0647] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
' TGTCCAATGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA
CACCCCTGACACTCACCTGCACAGTCTCTGGATTCTCCCTCAGTAGCTACTTCA
TGACCTGGGTCCGCCAGGCTCCA'GGGGAGGGGCTGGAATACATCGGA’ITCATT
AATCCTGGTGGTAGCGCTTACTACGCGAGCTGGGTGAAAGGCCGATTCACCAT
CTCCAAGTCCTCGACCACGGTAGATCTGAAAATCACCAGTCCGACAACCGAGG
ACACGGCCACCTATTTCTGTGCCAGGGTTCTGATTGTTTCTTATGGAGCCTTTAC
CATC (SEQ ID NO: 419). | |
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f0648] - Ina further embodiment of the invention, polynucleotides encoding fragmenfs of
the antibody having binding specificity to IL-6 eornprise', or alternatively consist of, one or
more of the polynu'cleotide sequences of SEQ ID NO: 420; SEQ ID NO: 421; and SEQID

| NO: 422 which correspond to polynucleotides encoding the c_:omple.mentarity-detennining
regions (CDRs, or hypervariable regions) of the light chain variable sequence ef SEQ ID
NO: 410. - | - |
[0649]  In a further embodiment of the invention, polynucleotides encoding fragments of .
- the antibody having binding specificity to IL-6 comprise, or alternatively cdnsist of, one er
more of the pdlynucleotide.seqnences of SEQ ID NO: 423; SEQ ID NO: 424; and SEQ ID

'NO: 425 which correspond to polynucleotides encoding the complementarity-determining

. regions (CDRs, or hypervanable regions) of the heavy chain variable sequence of SEQ ID

NO: 411. _
[0650] The invention also contemplates polynucleotide sequences including one or
more of the polynucleotide sequences encoding antibody fragments described herein In
one embodiment of the invention, polynucleotides encoding fragments of the antlbody
having bmdmg specificity to IL-6 comprise, or alternatively consist of, one, two, three orl
more, including all of the following polynucleotides encoding ant1body fragments: the
polynncleotide SEQ ID NO: 418 encoding the light chain variable region of SEQ ID NO:
410; the polynucleotide SEQ ID NO: 419 encoding the heavy chain variable reglon of SEQ
ID NO: 411; polynucleotides encoding the complementanty—detennmmg regions (SEQ ID
- NO: 420; SEQ ID NO 421; and SEQ ID NO: 422) of the light chain variable region of
SEQ ID NO: 410; and polynucleotldes encoding the complementanty—detennmmg reglons
(SEQ ID NO: 423; SEQ ID NO: 424; and SEQ ID NO: 425) of the heavy chain variable
. region of SEQ ID NO: 411. ‘ '

{0651] The invention is further directed to polynucleotldes encoding- polypeptldes of the
antibodies having binding specificity to IL-6. In one embodiment of the invention,
~ polynucleotides of the invention comprise, or alternatively consist of, the foIlowinQ
' polynucleotlde sequence encodmg the variable llght chain polypeptlde sequence of SEQ ID
NO 426:
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[0652] _ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTC'TG
) GCTCCCAGG.TGCCAGATGTGATGTTGTGATGACCCAGACTCCAGCCTCCGTGTC
TGCAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCAGTGAGGACA’ITG
AAAGCTATCTAGCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAAGCTCCTG
ATCTATGGTGCATCCAATCTGGAATCTGGGGTCTCATCGCGGTTCAAAGGCAGT
GGATCTGGGACAGAGTTCACTCTCACCATCAGCGACCTGGAGTGTGCCGATGC -
TGCCACTTACTATTGT__CAATGCACTTATGGTATTATTAGTA'ITAGTGATGGTAA
TGCT (SEQ ID NO: 434) ‘
[0653] In another embodiment of the invenﬁon, polynucleotidés of the i;iVCntion
comprise, or altematively consist of, the following polynucleotide sequence encoding the
variable heavy chain polypeptide seQuence of SEQ ID NO: 427: _ ' '
[0654]. ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA :
CACCCCTGACACTCACCTGCACAGTGTCTGGATTCTCCCTCAGTAGCTACTTCA
TGACCTGGGTCCGCCAGGCTCCAGGGGAGGGGCTGGAATACATCGGA’ITCATG
: AATACTGGTGATAACGCATACTACGCGAGCTGGGCGAAAGGCCGATTCACCAT
CTCCAAAACCTCGACCACGGTGGATCTGAAAATCACCAGTCCGACAACCGAGG '
ACACGGCCACCTATTTCTGTGCCAGGGTTCTTGTTG'ITGCTTATGGAGCCTTTA
ACATC (SEQ ID NO: 435).
[0655] In a further embodiment of the invention, polynucleotides encoding fragments of
the antibody having binding specificity to IL-6 comprisg; or alternatively consist of, one 6r
mt_n-e of the polynucleotide sequences of SEQ ID NO: 436; SEQ ID NO: 437; and SEQ ID
NO: 438 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain variable sequence of SEQ ID
NO:426. | |
[0656] In a further embodiment of the invention, polynucleotides encoding fragments of
the antibody havihg binding specificity to IL-6 comﬁrise, or alterﬂatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 439; SEQ ID NO: 440; and SEQ ID

NO: 441 which correspond to polynucleotides encoding the complementarity-determining
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| regions (CDRs, or hypervariabie regions) of the heavy chain variable sequence of SEQ ID
NO:427. | ; B

[0657] The invention also contemplates po_lynncleotide sequences including one or
‘more of the polynucleotide sequences encoding antibody fragments'_deecribed herein. In
one embodiment of the invention, polynucleotides. encoding fragments of the antibody
having binding specificity to IL-6 comprise, or :a'ltematively consist of, one, two, three or-
more, including all of the following polynucleotides encoding antibody fragnlentS' the
polynucleotide SEQ ID NO: 434 encoding the llght chain variable reglon of SEQ ID NO:
426; the polynucleotide SEQ ID NO: 435 encoding the heavy chain vanable region of SEQ
ID NO: 427; polynucleotides encoding the complementarity-determining regions (SEQ D
NO: 436; SEQ ID NO: 437; and SEQ ID NO: 4385 of the light chain variable région of
‘ SEQ ]D NO: 426; and polynuCleetides 'enCOding the complementarity-determining regions
- (SEQ ID NO: 439; SEQ ID NO: 440; and SEQ ID NO: 441) of the heavy chaln variable
region of SEQ ID NO: 427,

[0658] The mventlon is further dlrected to polynucleoudes encodmg polypeptldes of the
-antibodies havmg bmdmg specificity to IL-6. In one embodiment of the invention,
polynucleotides of .the invention comprise, or alternatively consist of, the following
. polynucleotide sequence encodmg the variable llght cham polypeptide sequence of SEQ D
NO: 442: , : : } '
'[0659] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
GCTCCCAGGTGCCACATTTGCCGCCGTGCTGAC__CCAGACTCCATCTCCCGTGTC
TGAACCTGTGGGAGGCACAGTCAGCATCAGTTGCCAGTCCAGTAAGAGTG’I_‘TA
- TGAATAACAACTACTTAGCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAAG
CTCCTGATCTATGGTGCATCCAATCTGGCATCTGGGGTCCC_ATCACGGTTCAGC
GGCAGTGGATCTGGGACACAGTTCACTCTCACCATCAGCGACGTGCAGTGTGA |
CGATGCTGCCACTTACTACTGTCAAGGCGGTTATACTGGTTATAGTGATCATGG
GACT (SEQID NO: 450) _

[0660] In another embodiment of the invention, polynucleotides of the invention
comprise, or alternatively consist of, the following polynucleotide .sequence 'en'coding the

variable heavy chain polypeptide sequence of SEQ ID NO: 443:
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[0661] - ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCAAGCCTGACG
AAACCCTGACACTCACCTGCACAGTCTCTGGAATCGACCTCAGTAGCTATCCA

| ATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGATCGGATTCAT
TAATACTGGTGGTACCATAGTCTACGCGAGCTGGGCAAAAGGCCGATTCACCA
TCTCCAAAACCTCGACCACGGTGGATCTGAAAATGACCAGTCCGACAACCGAG
GACACGGCCACCTATTTCTGTGCCAGAGGCAGTTATGTTTCATCTGGTTATGCC
TACTATTTTAATGTC (SEQ ID NO: 451). |
[0662] In a further embodiment of the invention, polynublegtides encoding fragments of
the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 452; SEQ ID NO: 453; and SEQ ID
NO: 454 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain variable sequence of SEQ ID
NO: 442. ‘

[0663] In a further cmbodirhcnt of the invention; polynucleotides encoding fragments of
the antibddy having binding specificity to IL-6 comprise, or altematively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 455; SEQ ID NO: 456; and SEQ ID
NO: 457 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain variable sequence of SEQ ID
NO: 443, _

[0664] The invention also contemplates polynucleotide sequences including one or
more of the polynﬁclcotide sequences encoding antibody fragments described herein. In
one embodiment of the invention, polynucleotides encoding fragments of the antibody
having binding specificity to IL-6 comprise, or alternatively consist of, one, two, three or
more, including all of the following polynucleotides encoding antibody' fragments: the
polynucleotide SEQ ID NO: 450 encoding the light chain variable region of SEQ ID NO:
442; the polynucleotide SEQ ID NO: 451 encoding the heavy chain variable region of SEQ
ID NO: 443; polynucleotides encoding the complementarity-determining regions (SEQ ID
NO: 452; SEQ ID NO: 453; and SEQ ID NO: 454) of the light chain variable region of
SEQ ID NO: 442; and polynucleotides encoding the complementarity-determining regions
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- (SEQ ID NO: 455; SEQ ID NO 456; and SEQ ID NO: 457) of the heavy chain variable
: region of SEQ ID NO: 443. o , g
[0665]  The invention is further directed to polypﬁcleotidés encoding polypeptides of the
antibodies having binding specificity to IL-6. In one embodiment of the invention, _
polynucleotides of 'l the inveﬁﬁon comprise or alternatively consisf of, the following
polynuclcotldc sequence encodmg thc variable llght chain polypeptide sequence of SEQ ID-
- NO: 458: | - | |
[0666] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
. GCTCCCAGGTGCCACATTTGCCGCCGTGCTGACC_CAGACTCCATC_‘TCCCG_TGTC
TGCAGCTGTGGGAGGCACAGTCAGCATCAGTTGCCAGTCCAGTCAGAGTGTI"I‘ '
ATAATAACAACTGGTTATCCTGGTT’I‘CAGCAGAAACCAGGGCAGCCTCCCAAG
CTCCTGATCTACAAGGCATCCACTCTGGCATCTGGGGTCCCATCGCGGTTCAAA
GGCAGTGGATCTGGGACACAGTTCACTCTCACCATCAGCGACGTGCAGTGTGA- |
CGATGTTGCCACTTACTACTGTGCGGGCGGTTATCTTGATAGTGTTATT (SEQ ID
NO: 466) . o
-[0667] In ahother embodiment of the’ invention, polynucledtidc_:s of the invention
comprise, or alternatively consist of, the following polynucleotide-.sequénée‘ encoding the
| variable hcaﬂry chain polypeptide sequence of SEQ ID NO: 459: - _ o
[0668] ATGGAGACTGGGCTGCGCTGGCTT-CTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA
: CACCCCTGACACTCACCTGCACAGTCTCTGGA’ITCTCCCTCAGTACCTATTCAA.
TAAACTGGGTCCGCCAGGCTCCAGGGAAGGGCCTGGAATGGATCGGAATCATT
- GCTAATAGTGGTACCACATTCTACGCGAACTGGGCGAAAGGCCGATTCACCGT |
3 CTCCAAAACCTCGACCACGGTGGATCTGAAAATCACCAGTCCGACAACCGAGG
ACACGGCCACCTATTTCTGTGCCAGAGAGAGTGGAATGTACAATGAATATGGT |
AAATTTAACATC (SEQ ID NO: 467).
[0669] In a further embodiment of thc mvcﬁtioh, polynucleotidés encoding fragmenfs of _'
- the antibody having binding specificity to IL-6 comprise, or alfcmatively’ consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 468; SEQ ID NO: 469; and SEQ ID
NO: 470 which correspond to 'polynucleotides, encbding the complementarity-determining

148



WO 2008/144763 PCT/U 82008;’064432

regions (CDRs, or hypervariable regions) of the light chain variable sequence of SEQ ID
NO:458. = - | | § L |

[0670] In a further embodiment of the inventioﬂ, polynucleotides encoding fragments of
| the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or
more of the polynucieotide sequences of SEQ ID NO: 471; SEQ ID NO: 472; and SEQ ID
NO: 473 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain variable sequence of SEQ ID
. NO: 459. | o
[0671] The invention also contemplates polynucleotide sequences including one or

more of the polynucleotide sequences encoding antibody fragments described herein. In

.- one embodiment of the invention, polynucleotides encoding fragments of the antitiody .

having binding specificity to IL-6 comprise, or alternatively consist of, one, two, three or
more, including all of the following polynucleotides encoding antibody fragments: the
polynucleotide SEQ ID NO: 466 encoding the light chain variable region of SEQ ID NO:
© 458; the polynucleotide SEQ‘I].) NO: 467 encoding the heavy chain variable region of SEQ
ID NO: 459; polynucleotides encoding the complementarity-determining regions (SEQ ID
NO: 468; SEQ ID NO: 469; and SEQ' ID NO: 470) of the light chain variab.le region of
SEQ ID NO: 458; and polynucleotides encoding the complementarity-determining regions
(SEQ ID NO: 471; SEQ ID NO: 472; and SEQ ID NO: 473) of the heavy chain variable
region of SEQ ID NO: 459. | | | ' : | .
[0672] The invention is further directed to polyﬁucleotides encoding polypeptides of the
antibodies having :binding specificity to IL-6. In one embodiment of the invention,
polynucleotides of the invention comprise, or alternatively consist of, the following
pblynucle_ptide sequence encoding the variable light chain polypeptide sequence of SEQ ID
NO: 474; o

[0673] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG

GCTCCCAGGTGCCAGATGTGCCTCTGATATGACCCAGACTCCATCCTCCGTGTC
TGCAGCTGTGGGAGGCACAGTCACCATCAATTGCCAGGCCAGTGAGAACATTT

ATAGCTTT’ITGGCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAAGCTCCTG :
ATCTT_CAAGGCTTCCACTCTGGCATCTGGGGTCTCATCGCGGTTCAAAGGCAGT
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GGATCTGGGACACAGTTCACTCTCACCATCAGCGACCTGGAGTGTGACGATGC
' TGCCACT'I‘ACTACTGTCAACAGGGTGCTACTGTGTATGATATTGATAATAAT
' (SEQ ID NO: 482) B |
- [0674] In another embodiment of the invention, polynucleotides 6f the invention ._ :
comprise, or altemdtively conéist of, the following polynucleotide seﬁuence éncOdihg the
variable heavy chain polypeptide sequence of SEQ ID NO: 475: _
- [0675] ATGGAGACTGGGCTGCGCTGGC'I'I‘CTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTGTCA_GTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA
CACCCCTGACACTCACCTGCACAGTTTCTGGAATCGACCTCAGTGCCTATGCAA‘
TGATCTGGGTCCGCCAGGCTCCAGGGGAGGGGCTGGAATGGATCACAATCATT
TATCCTAATGGTATCACATACTACGCGAACTGGGCGAAAGG_CCGA'ITCACCGT
_ CTCCAAAACCTCGACCGCGATGGATCTGAAAATCACCAGTCCGACAACCGAGG
ACACGGCCACCTATTTCTGTGCCAGAGATGCAGAAAGTAGTAAGAATGCTTAT |
TGGGGCTACTTTAACGTC (SEQ ID NO: 483). ,
[0676] In a further embodlmcnt of the invention, polynucleoudes encodmg fragments of
the antibody havmg binding specificity to 1L-6 compnse, or alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 484; SEQID NO: 485; and SEQID
| NO: 486 which correspond to polynucleotides encoding the complementarity-detgnniniﬁg
regions (CDRs, or 'hypcrv‘ariﬁbl_e regions) of the light chain variable sequence of SEQ ID
NO: 474, | . | |
[0677]1 In a further embodiment of the invention, polynﬁcleotides encoding fragrnents 6f
the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or
~ more of the polynucleotide sequences of SEQ ID NO: 487; SEQ ID NO: 488; and SEQID
NO: 489 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) 6f the heavy chain variable sequence of SEQ ID
NO: 475. | - |
[0678] The '_inVention also contemplates polynuéleoﬁdc scqﬁénces including one or
more of the p_olynuclcotide sequences encoding antibody fragments described herein. In
one- embodimeht of the invention, polynucleotides encoding fragxi_lehts of the antibody

having binding specificity to IL-6 comprise, or alternatively consist of, one, two, three or -
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more, including all of the following polynucleotides encoding antibody fragments: the
polynucleotide SEQ ID NO: 482 encod-illlg the light chain variable region of SEQ ID NO:
474; the polynuclectide SEQ ID NO: 483 encoding the heavy chain variable region of SEQ

| ID NO: 475; polynucleotides encoding the complementarity-detennining regions (SEQ ID
NOQ: 484; SEQ ID NO: 485; and SEQ ID NO: 486) of the light chain variable region of
SEQ ID NO: 474; and polynucleotides encoding the complementarity-determining regions
(SEQ ID NO: 487; SEQ ID NO: 488; and SEQ ID NO: 489) of the heavy chain variable .
region of SEQ ID NO: 475, | |
[0679] The invention is further directed to polynucleotides encoding polypeptides of the

antibodies having binding specificity to IL-6. In one embodiment of the invcntidn,

- polynucleotides of the invention comprise, or altematively consist of, the following -

polynucleotide sequence encoding the variable light chain polypeptide sequence of SEQ ID
NO: 490:

[0680] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
GCTCCCAGGTGCCAGATGTGCCTCTGATATGACCCAGACTCCATCCTCCGTGTC
TGCAGCTGTGGGAGGCACAGTCACCATCAA’ITGCCAGGCCAGTGAGAACAT’IT
ATAGCTTTTTGGCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAAGCTCCTG
ATCTTCAGGGCTTCCACTCTGGCATCTGGGGTCTCATCGCGGTTCAAAGGCAGT
GGATCTGGGACACAGTTCACTCTCACCATCAGCGACCTGGAGTGTGACGATGC
TGCCACTTACTACTGTCAACAGGGTGCTACTGTGTATGATA'I"I‘GATAATAAT
(SEQ ID NO: 498)

[0681] In anothér embodiment of the invention, polynucleotides of the invention
comprise, or alternatively consist of, the following polynucleotide sequence encoding the
variable heavy chain polypeptide sequence of SEQ ID NO: 491: |

[0682] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA
CACCCCTGACACTCACCTGCACAGTTTCTGGAATCGACCTCAGTGCCTATGCAA
TGATCTGGGTCCGCCAGGCTCCAGGGGAGGGGCTGGAATGGATCACAATCATT |
TATCCTAATGGTATCACATACTACGCGAACTGGGCGAAAGGCCGATTCACCGT
CTCCAAAACCTCGACCGCGATGGATCTGAAAATCACCAGTCCGACAACCGAGG
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ACACGGCCACCTATTTCTGTGCCAGAGATGCAGAAAGTAGTAAGAATGCTTAT
TGGGGCTACTTTAACGTC (SEQIDNO: 499). ~ |
[0683] Inafurther embodiment of tlﬁe hlventibn,'polynucleotides encoding fragments of
- the antibody having binding specificity to IL-6 comprise, or altemativ_ely éonsist of, one or |
more of the polynucleotide seqﬁcnces of SEQ ID NO: 500; SEQ ID NO: 501; and SEQ ID
NO: 502 which correspond to polynucleotides encoding the complementarity-determining -
regions (CDRs, or hypervariable regions) of the light chain variable sequence of SEQ ID
NO: 490. _ _ _ | :
[0684] In a further embodiment of t‘he invention,..polynuc'leotidps encoding frag;hcnts of
“the antibody having binding specifiéity to IL-6 comprise, or alternatively consist of, one or
more of the polynucleotide sequencés of SEQ ID NO: 503; SEQ ID NO:-504; and SEQ ID
NO: 505 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain variable sequence of SEQ D
NO: 491. co - |
[0685] The invcntioﬁ ‘also contemplates polynucleotide sequences’ including one or
-more of the polynuclcotide sequénées cncdding antibody fragments described herein. In
one embodiment of the invention, polynucleotides encoding fragments -‘of the antibody
having binding specificity to IL-6 comprise, or alternatively consist of, one, two, three or
more, including all of the following polynucleotides encoding antibody fragments: the
polynucleotide SEQ ID NO: 498 encoding the light chain variable region of SEQ ID NO:
. 490; the polynucleotide SEQ ID NO: 499 encoding the héairy chain variable region of SEQ
ID NO: 491; polynucleotides encoding the complementarity-determining regions (SEQ ID
- NO: 500; SEQ ID NO: 501; and SEQ ID NO: 502) of the light chain variable region of '
SEQ ID NO: 490; and polynucleotides encoding the complementarity-determining regions
(SEQ ID NO: 503; SEQ ID NO: 504; and SEQ ID NO: 505) of the heavy chain variable
region of SEQIDNO: 491, | |
[0686] The invention is further directed to polyhuéleotidcs encc.')'ding polypeptides-of the
antibodies having binding specificity to IL-6. In one embodiment of the invention,

polynucleotides of the invention comprise, or alternatively conSist of, the following
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polynucleotide sequence encoding the variable light chain polypeptide sequence of SEQ ID
NO: 506: | |

[0687) ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
GCT_CCCAGGTGCCACA’ITTGCCATTGAAATGACCCAGACTCCATCCCCCGTGTC
TGCCGCTGTGGGAGGCACAGTCACCATCAATTGCCAGGCCAGTGAGAGTGTTT
TTAATAATATGT.TATCCTGGTATCAGCAGAAACC_AGGGCACTCTCCTAAGCTCC
TGATCTATGATGCATCCGATCTGGCATCTGGGGTCCCATCGCGGTTCAAAGGCA
_GTGGATCTGGGACACAGTTCACTCTCACCATCAGTGGCGTGGAGTGTGACGAT._
GCTGCCACTTACTATTGTGCAGGGTATAAAAGTGATAGTAATGATGGCGATAA
TGTT (SEQ ID NO: 514) ' | -
[0688] In another embodiment of the invehtion, j-po]ynucleotides of the “invention
comprise, or alternatively consist of, the following polynucleotide sequence encoding the |
variable heavy chain pol-ypeptide sequence of SEQ ID NO: 507:

[0689] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCG_CTGTGCTCAAAGG
TGTCCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA
CACCCCT GACACTCACCTGCACAGTCTCTGGATTCTCCCT_CAACAGGAATTCAA
TAACCTGGGTCCGCCAGGCTCCAGGGGAGGGGCTGGAATGGATCGGAATCATT
ACTGGTAGTGGTAGAACGTACTACGCGAACTGGGCAAAAGGCCGATTCACCAT
CTCCAAAACCTCGACCACGGTGGATCTGAAAATGACCAGTCCGACAACCGAGG

‘ ACACGGCCAC_CTAT'I“I‘CTGTGCCAGAGGCCATCCTGGTCTTGGTAGTGGTAACA
TC (SEQ ID NO: 515).

[0690] Ina furtﬁer embodiment of the invention, polynucleotides encoding fragments of
the antibody having binding specificity to IL-6 comprise, or alternatively cohsist of, one or
more of the polynucleotide sequences of SEQ ID NO: 516; SEQ ID NO: 517; and SEQ ID
NO: 518 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain variable sequence of SEQ ID
NO: 506.

[0691] In a further embodiment of the invention, polynucleotides encoding fragments of |
the antibody having binding specificity to IL-6 .comprise, or alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 519; SEQ ID NO: 520; and SEQ ID
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NO: 521 which correspond to polynucleotides encoding the complementarity-detemﬁning
j reglons (CDRs or hypervariable regions) of the heavy chain variable sequence of SEQ D
NO: 507. _ ‘
[0692] The invention also contemplates polynucleotide sequences including one or
more of the polynucleotide séquences enéodin‘g antibody fragments describcd herein. In
one embodiment of the invention, polynucleotides encoding fragments of the antibody
having binding speciﬁéity to IL-6 cbmprise, or alternatively consist of, o'ne. twb ‘three or
more, including all of the following polynucleotldes encoding an1:1bod}r fragments the
polynucleotide SEQ ID NO: 514 encoding the light cham variable region of SEQ ID- NO:
506; the polynucleotide SEQ ID NO: 515 encoding the heavy chain var;able region of SEQ
ID NO: 5'07; polynucleotides enceding the complerﬁentarity—detenninmg regions (SEQ D
. NO: 516; SEQ ID NO: 517; and SEQ‘I.D'NO:' 518) of the ligh.t chain variable region of -
SEQ ID NO: 506; and polynucleotides encoding the complementarity-determining regions
(SEQ ID NO: 519, SEQ ID NO: 520 and SEQ ID NO: 521) of the heavyr chain variable
region of SEQ ID NO: 507. . B
- [0693] The invention is further directed to polynucleotides encoding polypeptldes of the
antibodies having binding specificity to TL-6. In one embodiment of the invention,
polynucleotides of the invention comprise, or altematively cohsist of, the followixig
polynucleotide sequence encoding the variable light chain polypeptlde sequence of SEQ ID
NO: 522 :
[0694] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG-
GCTCCCAGGTGCCACATTTGCGCA‘AGTGCTGACCC'AGACTGCATCGTCCGTGTC '
TGCAGCTGTGGGAGGCACAGTCACCATCAATTGCCAGTCCAGTCAGAGTGTTT -
_ ATAATAACTACTTATCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAAGCTC
CTGATCTATACTGCATCCAGCCTGGCATCTGGGGTCCCATCGCGGTTCAAAGGC
AGTGGATCTGGGACACAGTTCACTCTCACCATCAGCGAAGTGCAGTGTGACGA
TGCTGCCAC’ITACTACTGTCAAGGCTATTATAGTGGTCCTATAATTACT (SEQID
- NO: 530)
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[0695] . In another embodiment of the invention, polynucleotides of the Vinvehtion
comprise, or a]terhati_vely consist of, the following polynucleotide sequence encoding the -
variable heavy chain polypeptide sequence of SEQ'ID. NO: 523:
| [0696] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTGTCAGTCGCTGGAGGAGTCCGGGG’GTCGCCTGGTCAC_GCCTGGGA
CACCCCTGACACTCACCTGCACAGCCTCTGGATTCTCCCTCAATAACTACTACA
TACAATGGGTCCGCCAGGCTCCAGGGGAGGGGCTGGAATGGATCGGGATCATT |
- _TATGCTGGTGGTAGCGCATACTACGCGACCTGGGCAAACGGCCGATTCACCAT'.
CGCCAAAACCTCGTCGACCACGGTGGATCTGAAGATGACCAGTCTGACAACCG
AGGACACGGCCACCTATTTCTGTGCCAGAGGGACATTTGATGGTTATGAGTTG
(SEQ ID NO:-531). .
[0697] 1n a further embodiment of the invention, polynucleotides encoding fragments of '
. the antibody having binding specificity to IL.-6 comprise, or alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 532; SEQ ID NO: 533; and SEQ ID
- NO: 534 which correspond toApo_lynucleotidcs encoding the complementarity-determining
regions (CDRS, or hypervariable regi_ons). of the light chain variable éequence of SEQ ID
NO: 522. | -
[0698] In a further embodiment of the invention, polynucleotides encoding fragments of
the antibody having bihding specificity to IL-6 comprise, or alternatively consist of, one or
~ more of the polynucleotide sequences of SEQ ID NO: 5_35; SEQ ID NO: 536; and SEQ ID
NO: 537 which correspond to polynucleotides encoding the complementarity-determining
regions (CDRs, or ﬁypervariable regions) of the heavy chain variable sequence of SEQ ID
NO: 523. '
[O699] _The invention also contemplates polynucleotide sequences including one or
more of the polynucleotide sequences encoding antibody fragments described herein. In
one embodiment of the invention, polynucleotides encoding fragments of the antibody
having binding specificity to IL-6 comprise, or alternatively consist of, one, two, three or
more, including all of the following polynucleotides encoding antibody fragments: the ‘
polynucleotide SEQ ID NO: 530 encoding the .light chain variable region of SEQ ID NO:
522; the polynucleotide SEQ D NO: 531 encoding the heavy chain variable region of SEQ
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- . ID NO: 523; polynucleotldes encodlng the complementmty—detennmmg regions (SEQ ID

- NO: 532; SEQ ID NO: 533; and SEQ ID NO: 534) of the hght chain variable region of
SEQ ID NO: 522, and polynucleotides encoding the complementanty—detenmmng regions
- (SEQ ID NO: 535; SEQ ID NO: 536; and SEQ ID NO: 537) of theheav'y chain variable .
-'region of SEQ ID NO: 523. | ' | '
[0700]  The invention is further-directed to polynucleotides encoding polypeptides of the
ant_ibodies having bindin_g specificity to IL-6. In one embodiment ,@f ‘Vthe‘inventio-n,
polynucleotides of fhe invention comprise, or alternatively t’:_onsiét of, the following
. polynucleotide sequence encoding the variable lighi chain polypeptide sequence of SEQ D
NO: 538: S | -
[0701] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
_ | GCTCCCAGGTGCCACATTTGCCCAA_GTGCTGACCCAGACTCCATCCCCTGTGTC
- TGTCCCTGTGGGAGACACAGTCACCATCAGTTGCCAGTCCAGTGAGAGCGTTT '
.ATAGTAATAACCTCTTATCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAAG _
CTCCTGATCTACAG__GGCATCCAATCTGGCATCTGGTGTCCCATCGCGGT_TCAAA
 GGCAGTGGATCTG GGACACAGTTCACTCTCACCATCAGCGGCGCACAGTGTGA
CGATGCTGCCAC’I'I‘ACTACTGTCAAGGCTATTATAGTGG_TG'I‘_CATTAATA_GT—
(SEQ ID NO: 546) - | | |
[0702] = In another embediment of the invention, polynucleotides of the invention
comprise, or alternatively consist of, the following polynucleotide sequeﬁce encoding the
- variable heavy chain polypeptide sequence of SEQ ID NO: 539: |
[0703] ATGGAGACTGGGCTGCGCTGGC’ITCTCCTGGTCGCTGTGCTCAAAGG
' TGTCCAGTGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA
CACCCCTGACACTCACCTGCACAGTGTCTGGATTCTCCCTCAGTA_GCTACTTCA '
TGAGCTGGGTCCGCCAGGCTCCAGGGGAGGGGCTGGAATACATCGGATTCATT
AA'I‘CCTGGTGGTAGCGCATA_C’_I‘ACGCGAGCTGGGCG_AGTGGCCGACTCACCAT
CTCCAAAACCTCGACCACGGTAGATCTGAAAATCACCAGTCCGACAACCGAGG
ACACGGCCACCTAT'I'TCTGTGCCAGGATTCTTATTGTTTCTTATGGAGCCT’ITAC
CATC (SEQ ID NO: 547)
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[0704] - In a further embodiment of the invention, polynucleotides encoding fragments of
the antibody having binding specificity to IL6 compnse or altematively consist of, one or -
more of the polynucleotide sequences of SEQ ID NO: 548; SEQ ID NO: 549; and SEQ ID
NO: 550 which correspond to polynucleotides encoding the complehlentarity-detennjning
regions (CDRs, or hypervariable regions) of thc hght chain variable sequence of SEQ ID

NO: 538.
[0705] In a further embodiment of the invention, polynucleotides encoding fragments of
- the antibody having binding specificity to IL-6 comprise, 61' alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 551; SEQ ID NO: 552; and SEQ ID
NO: 553 which correspond to polynucleotides encoding the complementaﬁty—detcnnining
- - regions (CDRs, or hypervariable regions) of the heavy chain variable sequence of- SEQ ID
NO: 539. _ - o
[0706) The invention also contemplates polynucleotide sequences including one 61‘
more of the polynucleotide sequences encoding antibody fragments described .herein. In
- one embodiment of the invention, polynucleotides encoding fragments of the antibody
having binding specificity to IL-6 compriee, or alternatively consist of, one, two, three or
more, including all of the following polynucleotides encoding antibody fragments: the
polynucleotide SEQ ID NO: 546 encoding the light chain variable region of SEQ ID NO:
5'38; the polynucleotide- SEQ ID NO: 547 encoding the heavy chain variable region of SEQ.
ID NO: 539; polynucleotides encoding the cgmp]ementarity-detennilling regions (SEQ D
NO: 548; SEQ ID NO: 549; and SEQ ID NO: 550) of the light chain variable region of
SEQ ID NO: 538; and polynucleotides encoeding the complementarity-determining regions
(SEQ ID NO: 551; SEQ ID NO: 552; and SEQ ID NO: 553) of the heavy chain variable
region of SEQ ID NO: 539. ' ‘
[0707] The invention is further directed to polynucleotides encodmg polypeptides of the
antibodies having binding specificity to IL-6. In one embodiment of the invention,
polynucleotides of the invention comprise, or altemaﬁvely consist of, the following
polynucleotide sequence encoding the variable light chain polypeptide sequence of SEQ D
NO: 554:
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[0708] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
) GCTCCCAGGTGCCAGATGTGCCTATGATATGACCCAGACTCCAGCCTCTGTGG
AGGTAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAG_GCCACTGAGAGC_ATI‘
- GGCAATGAGTTATCCT GGTATCAGCAGAAACCAGGGCAGGCTCCCAAGCTCCT
GATCTATTCTGCATCCACTCTGGCATCTGGGGTCCCATCGCGGTTCAAAGGCAG
TGGATCTGGGACACAGTTCACTCTCACCATCACCGGCGTGGAGTGTGATGATG -
' CTGCCACTTACTACTGTCA-ACAGGGTT_ATAGTAGTGCTAATATI‘GATAATGCT |
(SEQ ID NO: 562) - -
[0709]. In another embodiment of the mventlon, polynucleotldes of the invention
comprise, or alternatively COIlSlSt of, the following polynucleotlde sequence encodmg the’
vanable heavy chain polypeptide sequence of SEQ ID NO: 555: : |
[0710] ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
TGTCCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA -
' CACCCCTGACACTCACCTGCACCGTC_TCTGGA‘I'I‘CTC.CCTCAGTAAGTACTACA .
TGAGCTGGGTCCGCCAGGCTCCAGAGAAGGGGCTGAAATACATCGGATACATT
: GATAGTACTACTG'I‘TAATACATACTACGCGACCTGGGCGAGAGGCCGATTCAC
CATCT CCAAAAC_CTCGACCACGGTGGATCTGAAGATCACCAGTCCGACAAGTG '
| AGGACACGGCCACCTAT'ITCTGTGCCAGAGGAAGTACTTATTTTACTGATG_GAG
GCCATCGGTTGGATCTC (SEQ ID NO: 563). -
- [0711]  In a further embodiment of the invention, polynucleotides encodmg fragments of _
 the antibody having binding specificity to IL-6 comprise, or alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 564; SEQ ID NO: 565; and SEQ ID
| NO' 566 which corrés‘pond to polynucleotides encoding the complemcntarity—determining |
' reglons (CDRS, or hypervariable regions) of the hght chain variable sequence of SEQ ID
NO: 554. _ "
[0712] In afurther embodiment of the invention, polynucleotides encoding fragments of
the antibody having binding specificity to IL-6 comprise, or alternatively consist of, oné or |
more of the polynucleotide sequences of SEQ ID NO: 567; SEQ ID NO: 568; and SEQ ID

NO: 569 which correspond to polynucleotides encoding the compléinentaﬁtj—detennhing
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regions (CDRs, or hypervariable regions) of the heavy chain variable sequence of SEQ ID
NO: 555. o ) |

[0713] The invention also contemplates polyﬁucleotide sequences including one or
| more of the polynucleotide sequences encoding- a.ntibody- fragments described herein. In
one embodiment of the invention, polynucleotides encoding fragments of the antibody
having binding specificity to IL-6 comprise, or‘altematively consist of, one, two, three or
more, including all of the following polynucleotides encoding antibody fragments: the '
polynucleotlde SEQ ID NO: 562 encoding the light chain variable region of SEQ ID NO
554; the polynucleotide SEQ ID NO: 563 encoding the heavy chain variable region of SEQ
ID NO: 555; polynucleotides encoding the complementarity-determmﬁg regions (SEQ D

- NO: 564; SEQ ID NO: 565; and SEQ ID. NO: 566) of the light chain variable region of

SEQ ID NO: 554; and polynucleotides ehcod_ing the complémentarity-determining regions
(SEQ ID NO: 567, SEQ ID NO: 568; and SEQ ID NO: 569) of the heavy chain variable
region of SEQ ID NO: 555. ' |

- [0714]  The invention is further directed to polynucleotldes encodmg polypeptides of the
antibodies -having binding specificity to IL-6. In one embodiment of the invention,
polynucleotides of the invention comprise, or alternatively consist of, the following
polynucleotide sequence encoding the variable light chain polypeptide sequence of SEQ ID
NO: 570: ‘

[0715] ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTG
, GCTCCCAGGTGCCAGATGTGCCTATGATATGACCCAGACTCCAGCCTCTGTGG
AGGTAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCACTGAGAGCA’IT
GGCAATGAGTTATCCTGGTATCAGCAGAAACCAGGGCAGGCTCCCAAGCTCC’I_‘
GATCTATTCTGCATCCACTCTGGCATCTGGGGTCCCATCGCGGTTCAAAGGCAG
TGGATCTGGGACACAGTTCACTCTCACCATCACCGGCGTGGAGTGTGATGATG
CTGCCACTTACTACTGTCAACAGGGTTATAGTAGTGC’I‘AATA'I‘TGATAATGCT
(SEQ ID NO: 578)

[0716]) In another embodiment of the invention, polynucleotides of the invention'
comprise, or alternatively consist of, the following polynucleotide sequence encodmg the

variable heavy chain polypeptide sequence of SEQ ID NO: 571:
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[0717] ATGGAGACTGG_GCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGG
. TGTCCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTAACGCCTGGGA
CACCCCTGACACTCACCTGCACAGTCTCTGGATTCTCCCTCAGTACCTACAACA
TGGGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGATCGGAAGTATT |
ACTATTGATGGTCGCACATACTACGCGAGCTGGGCGAAAGGCCGATTCACCGT
CTCCAAAAGCTCGACCACGGTGGATCTGAAAATGACCAGTCTGACAACCGGGG :
ACACGGCCACCTATTTCTGTGCCAGGATTCTTATTGTTTCTTATGGGGCCTTTAC
CATC (SEQ ID NO: 579). | - |
[0718]  In a further embodiment of the mvenllon polynucleotides encodmg fragments of
the antibody having binding specificity to IL-6 comprise, or alt_ematlvely c_on31st of, one or’
more of the polynucleotide sequences of SEQ ID NO: 580; SEQ ID NO: 581; and SEQ ID
- NO: 58l2'which correspond to polynucledtides encoding the coﬁplemcntarity-determining
regions (CDRs, or hypervariable regions) of the light chain variable sequence of SEQ ID |
NO: 570. o o | | |
| [0719]  In a further embodiment of the invention, polynucleotldes encodmg fragments of
- the antibody havmg binding specificity to IL-6 comprise, or alternatively consist of, one or
more of the polynucleotide sequences of SEQ ID NO: 583; SEQ._ID NO: 584; and SEQ ID
| NO: 585 wﬁich correspond to polynﬂcléofides encoding the complementarity-determining
regions (CDRs, or hypervarlable regions) of the heavy chain varlable sequence of SEQ ID
NO: 571.
| [0720] The invention also contemplates polynucleotide sequences including one or
more of the polynucleotide sequences Encbding antibody fragments described herein. In
' one embodiment of the invention, polynucleotides encoding fragments of the antibody
having binding speciﬁcity to IL-6 comprise, or alternatively coﬁsié‘.t of, one, two, three or
more, including all of the followhg'polﬁubleotides encoding' antibody fragments: the
polynucleotidé SEQ ID NO: 578 encoding the light chain variable region of SEQ ID NO:
570; the polynucleotide SEQ lD NO: 579 encoding ﬂle heavy chaiﬁ variable region of SEQ
ID NO: 571; pblyriuclcotidcs encoding the complementarity—détermining regions (SEQ ID
NO: 580; SEQ ID NO: 581; and SEQ ID NO: 582) of the light chain variable region of
SEQ ID NO: 570; and polymiélt:otides encoding thé complementarity-determining regions
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(SEQ ID NO: 583; SEQ ID NO: 584; and SEQ D NO 585) of the heavy chain variable
region of SEQ ID NO: 571,
- [0721]  In another embodiment of the inventibn,- polynucleotides of the invention further
| comprise, the following polynucleotide sequence encoding the kappa constant light chain
sequence of SEQ ID NO: 586: | ' -
© [0722] GTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTG
 AAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAG |
_GCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGA
GAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACG
CTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAG
- - TCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAG .
TGT (SEQ ID NO: 587). ' _ _
[0723] In another embodiment of the invention, polynucleotides of the invention
further comprise, the following polynucleotide sequence. encoding the gamma-1 constant |
- heavy chain polypeptide sequehce of SEQ ID NO: 588: |
[0724] GCCTCCACCA_AGGGCC.CATCGGTCTTCCCCCTGGCACCCTCCTCCAAG
AGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTAC’I‘TCCC
CGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACA
CCTTCCCGGCTGTCCT ACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGA
CCGTGCCCT CCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCAC
- AAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGCCCAAATCTTGTGACA
AAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCA
GTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCT
GAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTT
CAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGG
GAGGAGCAGTACGCCAGCACGTACCGTGTGGTCA:GCGTCCTCACCGTC.CTGCA
CCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCC -
CTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGG'GCAGCCCCGAGA |
ACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGG
TCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGT
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GGGAGAGCAATGGGCAGCCGGAGAACAA_CTACAAGACCACGCCTCCCGTGCT '

) GGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCA
GGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCAC

: AACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAA (SEQ ID NO: |
589). | | | |

[0725] In o_ﬁe embodiment, the invention is directed to an isolated po‘lynucleotide
comprising a polynucleotide rencoding an anti-IL-6 Vy antibody amino acid sequence
selected from SEQ ID NO: 3, 18, 19, 22, 38, 54, 70, 86, 102, 117, 118, 123, 139, 155, 171,
187, 203, 219, 235, .251, 267, 283, A299, 315, 331, 347, 363, 379, 395, 411, 427, 44_3,-459,
475, 491, 507, 523, 539, 555 and SEQ ID NO: 571 or encoding a variant thereof wherein at
least one .framework residue (FR residué) has been substituted with an amino acid present
at the 'corrcspon_ding position in a rabbit anti-IL-6 antibody Vu polypeptide or a
conservatwe amino acid substitution. ' _ | '
[0726] In another embodiment, the mventmn is du'ected to an isolated polynucleotide
comprising the polynucleotide sequence cncodlng an anti-IL-6 V. antlb_ody amino acid
.sequence of 2, 20, 21, 37, 53, 69, 85, 1‘01',' _119, 122, 138, 154,-1-70,_ 186, 202, 218, 234,
250, 266, 282, 298, 314, 330, 346, 362, 378, 394, 410, 426, 442, 458, 474, 490, 506, 522,
-538, 554 and SEQ ID NO: 570 or enéoding a variant -theréof wherein at least one
framework residue (FR residue) has been substituted with an amino acid preséﬁt at the
comesponding position in a rabbit anti-IL-6 antibody Vi, polypeptide or a conservative
“amino acid substitution. | o | |
[0727] In yet another embodiment, the invention is .dirccted to one or more heterologous

' polynucleotides comprising a sequence encoding the polypeptides contained in SEQ ID
NO:2 and SEQ ID NO:3; SEQ ID NO:2 and SEQ ID NO:18; SEQ ID NO:2 and SEQ ID
NO:19; SEQ ID NO:20 and SEQ ID NO:3; SEQ ID NO:20 and SEQ ID NO:18; SEQ ID
NO:20 and SEQ ID NO:19; SEQ ID NO:21 and SEQ ID NO:22; SEQ ID NO:37 and SEQ
ID NO:38; SEQ ID NO:53 and SEQ ID NO:54; SEQ ID NO:69 and SEQ ID NO:70; SEQ .
ID NO:85 and SEQ ID NO:86; SEQ ID NO:101 and SEQ ID NO:102; SEQ ID NO:101

" and SEQ ID NO:117; SEQ ID NO:101 and SEQ ID NO:118; SEQ ID NO:119 and SEQ ID
NO:102; SEQ ID NO:119 and SEQ ID NO:117; SEQ ID NO:119 -and SEQ ID NO:118;
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SEQ ID NO:122 and SEQ ID NO:123; SEQ ID NO:138 and SEQ ID NO:139; SEQ D
NO:154 and SEQ ID NO:155; SEQ ID NO:I'?O and SEQ ID NO:171; SEQ ID NO:186 and
SEQ ID NO:187; SEQ ID NO:202 and SEQ ID N0£203; SEQ ID NO:218 and SEQ ID
. NO:219; SEQ ID NO:234 and SEQ ID NO:235; SEQ ]D NO:250 and SEQ ID NO:251;
SEQ ID NO:266 and SEQ ID NO:267; SEQ ID NO:282 and SEQ ID NO:283; SEQ ID
NO:298 and SEQ ID NO:299; SEQ ID NO:314 ﬁnd SEQ ID NO:315; SEQ ID NO:330 and
SEQ ID NO:331; SEQ ID NO:346 and-SEQ ID NO:347; SEQ ID NO:362 and SEQ ID
- NO:363; SEQ ID NO:378 and SEQ ID NO:379; SEQ ID NO:394 and SEQ ID NO:395;
SEQ ID NO:410 and SEQ ID NO:411; SEQ ID ‘NO:426 and SEQ ID NO:427; SEQ ID
NO:442 and SEQ ID NO:443; SEQ ID NO:458 and SEQ ID NO:459; SEQ ID NO:474 and
. SEQ ID NO:475; SEQ ID NO:49C-and SEQ ID NO:491; SEQ ID NO:506 and SEQ ID
NO:507; SEQ ID NO:522 and SEQ ID NO:523; SEQ ID NO:538 and SEQ ID NO:539;
SEQ ID NO:554 and SEQ ID NO:555; or SEQ ID NO:570 and SEQ ID NO:571. |
[0728] In another embodiment, the invention is directed to an isolated isolated
polynucleotide that expresses' a polypeptide containing at lcast.one CDR polypeptide
derived from an anti-IL-6 antibody wherein said expressed polypeptide alone specifically
binds II.-6 or specifically binds 11,-6 when expressed in association with another
polynucleoti'de sequence that expresses a polypeptide containing at least one CDR
pblypeptide derived from an anti-IL-6 antibody wherein said at least one CDR is selected
- from those contained in the Vi or Vy polypeptides contained in SEQ ID NO: 3, 18, 19, 22,
38, 54,70, 86, 102, 117, 118, 123, 139, 155, 171, 187, 203, 219, 235, 251, 267, 283, 299,
315, 331, 347, 363; 379, 395, 411, 427, 443, 459, 475, 491, 507, 523, 539, 555; 571; 2, 20,
21, 37, 53, 69, 85, 101, 119, 122, 138, 154, 170, 186, 202,1218,.234, 250, 266, 282, 298,
314, 330, 346, 362, 378, 394, 410, 426, 442, 458, 474, 490, 506, 522, 538, 554 and SEQ ID
NO: 570.

[0729] Host cells and vectors comprising said polynucleotides are also contemplated.
[0730] The inveﬁtion further contemplates vectors 'comprising the polynucleotide
sequences encoding the variable heavy and light chain polypeptide sequences, as well as
the individual complementarity determining régions (CDRs, ‘or hypervariable regions) set

forth herein, as well as host cells comprising said sequences. In one embodiment of the
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invention, the host cell is a yeast cell. In another embodiment of the invention, the yeast

- host cell belongs to the genus Pichia.

Anti-IL-6 Activity o

© [0731]  As stated previously, IL-6 is a'member of a family of cytokines that pfomoté
céllul_ar respOnSes through a receptor complex consisting of at least one subunit of the
~ signal-transducing glycoprotein gp130 and the IL—G receptor (IL-6R). The IL~6R‘ may also
be present in a soluble form (le-6.R). IL-6 binds to TL-6R, which then dimerizes the
signal-transducing receptof gpl30. | | ' | '
[0732] It is believed-thatfhé ariti-lL%' antibodies of the invention, or IL-6 binding
f_ragments thereof, are useful by exhibiting anti-IL-6 activity, In -one non-limitingr
embodiinent of the invention, the anti-IL-6 antibodies of the invention, 'or IL-6 binding
fragments thereof, exhibit anti'-lL-6 activity by binding to IL-6 which may be soluble IL-6
or cell surféce expressed IL-6 and/or may _prevent'—of inhibit.the binding of IL-6 to IL-6R .
and/or activation (dimerjzation) of the gp130, signél—transdﬁcing‘- gljfcoprotein_ and the
formation of IL-6/IL-6R/gp130 multimers -and the biological ‘effccts, of any of the
foregoing. The subject IL-6 antibodies may possess different antagonistic activities based
on where (i.e., epitope) the particular aﬁtibddy binds IL-6 and/or how it affects the
formation of the fb‘regoiﬂg IL—G'cOmplexes and/or multimers and the biological effects
thereof. Consequently, different IL-6 antibodies according to the inve'nti_on e.g., may be
- better suited for preventing or treating conditions iilvolving‘ the -formation aﬂd
aéc;umulation of substantial soluble: 1L-6 such as rheumatoid arthritis whereas other
~ antibodies mady be favored in treatments wherein the prevention of IL-6/IL-6R/gp130 or IL-
6/IL-6R/gp130 mulfimers is a desired therapeutic outcome. This caﬂ be determined in
binding and other assays. , o |
[0733] The anti-TL-6 ac'tivity of the anti-IL-6 antibody of the present invention, and
fragments thereof having biﬂding speéit_‘icity to IL-6, may als;d be. described by their
strength of binding or their affinity for IL-6. This also may affect their therapeutic
properties. In-‘ one embodiment of the invention, the anti-IL-6 antibodies of the present

invention, and fragments thereof havi_ng binding épeciﬁcity to IL-6, bind to IL-6 with a
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dissociation constant (Kp) of less than or equal to 5x107, 107, SXIO'B, 103, 5x10°, 107,
- 5x107™%, 107, sx107, 1071, 5x10°%, 10, 5x10"3, 107, 5x10™%, 104, 5x10™ or 105,

| Preferably, the anti-IL-6 antibodies and fragments thereof bind IL-6 with a dissociation
- constant of less than or equal to 5x10°, ‘ _

[0734] In another embodiment of the invention, the anti-IL-6 act1v1ty of the anti- ]L~6
antibodies of the present invention, and fragments thereof having binding specificity to IL--
6, bind to IL-6 with an off-rate of less than or equal to 10* 8™, 5x10° 87, 10 s, 5x10° S
1, 10° 87, 5x107 87, or 107 S In one embodiment of the invention, the anti-IL-6
antibodies of the invention, and fragments thereof havmg binding specificity to IL-6, bind
to a linear or conformational IL-6 epltope.

[0735] In a further embodiment of the invention, the anti-ll,-ﬁ'- activity of the anti-IL-6
antibodres of the present invention, and fragments thereof having binding specificity to IL-
6, exhibit anti-IL-6 activity by ameliorating or reducing the symptoms of, or altematively |
treating, or preventing, diseases and disorders associated with IL-6. Non-limiting examples
of diseases and disorders‘assoeiated with IL-6 are set-forth infra. As noted cancer-related
fatigue, cachcxie and rheumatoid arthritis are preferred indications for the subject IL-6
antibodies. . ' _
[0736] In another embodiment of the invention, the anti-IL-6 antibodies described
herein, or IL-6 binding fragments thereof, do not have binding specificity for IL-6R or the
gp-130 signal-transducing glycoprotein.

B-cell Screening and Isolation
- [0737] In one embodiment, the present invention provides methods of isolating a clonal ‘
population of antigen-specific B cells that may be used for isolating at least one antigen-
specific cell. As described and exemplified infra, these methods contain a series of culture
and selection steps that can be used separately, in combination, sequentially, repetitively, or
periodically. Preferably, these methods are used for isolating at ieast one antfgen—speciﬁc
cell, which can be used to produce a monoclonal antibody, which is specific to a desired

antigen, or a nucleic acid sequence corresponding to such an antibody.
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[0738] In one-embodiment, the present invention provides a method comprising the
steps of: | 7 '

[0739] a. preparing a cell population comprising at-least one antigen-specific B cell;

| [0740]  b. enriching the cell population, e.g., by chromatography, to form an enriched
cell population comprising at least one antigen-specific B cell;

[0741] c. isolating a single B cell from the enriched B cell population; and

[0742] d. deteﬁnim’ng whether the single B cell produces an antibody specific to the .
- antigen. | :
[0743] In another embodiment; the present invention prqvides an improvement to a
method of isolating a single, antibody-producing B cell, the improvement comprising
- enriching a B cell population obtained from a host that has been immunized or naturally .
exposed to an antigen, wherein the enriching step precedes any selection steps, comprises
at least one culturing s_fep, and results in a clonal population of B cells that produces a
single monoclonal antibody specific to said antigen. | '

[0744] Throughout this application,' a “clonal population of B cells” refers to a
populatioh:of B cells that only secrete a sihgle antibody specific to a desired antigen. That
is to say that these cells produce orﬂ}; one type of monoclonal antibody specific to the
dcsired antigen. _ '

[0745] In the present application, “enriching” a cell population cells means increasing
* the frequency of desired cells, typically antigen-speciﬁc éells, contained in a mixed. cell
_ population, e.g., a B cell-containing isolate derived from a host that ia immunized against a
desired antigen. THUS, an enriched cell population encompasses a cell population having a
higher frequency of antigen-specific cells as a result of an enrichment step, but this
pbpulation of cells may contain and produce different antibodies.

[0746] The general term “cell population” encompasses pre- and a post—enridhment cell
populations, keeping in mind that when multiple enrichrﬁent steps are perfomied, a cell
population can be both pre- and post-enrichment. For example, in one embodiment, the
present invention provides a method: ' |

[0747]  a. harvesting a cell population from an immunized host to obtain a harvested cell

population;
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[0748] b. creating at least oﬁe single cell suspension from the ﬁarvestcd cell population;
- [0749]  c. enriching at least one single cell éuspension to form a first enriched cell
| population; - |

[0750] d. enriching the first enriched cell pobulation to form a second enriched cell
population; | - ‘ | '
[07511 e. enriching the second enriched cell population to form a third enriched cell

. population; and

[0752]. f. selecting an antibody produced by an antigen-specific cell of the third enriched
cell population. | ' | |

[0753]  Each cell population may be used directly in the next step, or it can be partially
or wholly frozen for long--or short- term storage or for later steps. Also, cells from a cell
populafion can be individually suspended to yield single cell suépensions. The single cell
suspension can be enriched, such that a single cell suspension serves as the pre-enrichment
cell poi)ulation. Then, one or more antigen-specific single cell suspensions together form
the enriched cell population; the antigcn—épeciﬁc single cell suspensions can be grouped
together, e.g., ré;plated for further analysis and/or antibody production.

[0754] In one embodiment, the present invention provides a method of enriching a cell
population to yield an enriched cell popuiation having an antigen-specific cell frequency
that is about 50% to about 100%, or increments therein. Preferably, the enriched cell
population has an antigen-specific cell frequency greater than or equal to about 50%, 60%,
- 70%, 75%, 80%, 90%, 95%, 99%, or 100%. '

[0755] In another embodiment, the breéent inventibn provides a method of enriching a
cell population whereby the frequency of antigen-specific cells is increased by at least
about 2-fold, 5-fold, 10-fold, 20-fold, 50-fold, 100-fold, or increments therein.

[0756]  Throughout this application, the term “increment” is used to define a numerical
value in varying degrees of precision, e.g., to the nearest 10, 1, 0.1, 0.0, etc. The
increment can be rounded to any measurable dcgrcc of precision, and the incfemcnt need
not be rounded to the same degree of precision on both sides of a range.” For example, the
range 1 to 100 or increments therein includes ranges such as 20 to 80, 5 to 50, and 0.4 to

98. When a range is open-endéd, e.g., a range of less than 100, increments therein means
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increments between 100 and the measurable limit. For example, less than 100 or
increments therein means 0 to 100 or 1ncrements therein unless the feature, e. g,
temperature, is not limited by 0. ‘
| [0757] Antigen-specificity can be measured with re5péct to any antigen. The antigen
can be any substance to which an antibédy can bind including, but not limited to, peptides,
proteins or fragments thereof; éarbohydrates; organic and inorganic molecules; receptors
produced by animal cells, bacterial cells, and vii'u'ses; enzymes; agonists and antagonists of
. biological pathways; hormones; and éytokines; Exemplary antigens include, but are not .'
limifed to, IL-2, IL-4, IL-6, IL-10, IL-12, IL-13, lL-iS; IFN-a, IFN-y, BAFF; CXCL13, IP-
10, VEGF, EPO, EGF, HRG, Hepatocyte Growth Factor (HGF) and Hepcidin. Preferred
antigens include IL-6, IL-13, TNF-a, VEGF-qa, Hepafocyte Growth Factor (HGF) and .
Hepcidin. In a method utilizing more than one enrichment step, the antigen used in each
enrichment step can be the same as or different from one another. Multiple enrichment
steps with the same antigen may yield a large and/or diversc population of antigen- sbeciﬁc
- cells; multlple enrichment steps with different antigens may yleld an ennched cell
populatlon with cross-specificity to the dlfferent antigens. |
[0758]  Enriching a cell population can be performed by any cell-selection means known
in the art for 1solat1ng antigen-specific cells. For example, é cell population can be
ennched by chromatographlc techmques, e.g., Miltenyi bead or magnctlc bead technology
The _beads can be directly or indirectly attached to the anthen of interest. In a preferred
embodiment, the method of ennchmg a cell populatlon includes at least one
~ chromatographic ermchment step. - ' , '
[0759] A cell population can also be enriched by performed By any antigcn-speciﬁcity
assay technique known in the art, e.g., an ELISA assay or a hallo assdy. ELISA assays
include, but are not limited to, selective antigen immobilization (e.g., biotmyléted antigen
“capture by streptavidin, avidin, or neutravidin coated piate), non-specific antigen_' p'late'
coating, and through an antigen build-up strategy (e.g., selective antigen capture followed
by binding partner addition o generate a heteromeric protein-antigen complex). '_I‘he‘
antigen can be directly or indirectly attached to .a solid matrix or support, e.g., a column. A

halo assay comprises contactihg the cells with antigen-loaded beads and labeled anti-host
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antibody specific to'the host used to harvest the B cells. The label can be, e.g., a
- fluorophore. In one embodiment, at least one ﬁssay enrichment step is performed on at
 least one single cell suspension. In another embodiment, the method of enriching a cell
- population includes at least one chromatographic enrichment step and at least one assay
‘enrichment step. “ ‘ Lo
[0760] Methods of “enriching” a cell population by size or density are known in the art..
See, e.g., U.S. Patent 5,62_7,052. These steps can be used in the present method in addition
to enriching the cell population by antigen-specificity. ' ‘
[0761] The cell populations of the present invention contain at least one cell capable of
recognizing an antigen. Antigen-recognizing cells 'linclude, but are not lin;nited.to; B cells,
plasma cells, and progeny thereof. In 6ne embodiment, the present invention provides a
clonal cell population containing a single type of antigcn-spéciﬁc B-cell, ie., the cell
population produces a single monoclonal antibody specific to a desired antigen.
[0762] In such embodiment, it is believed that the clonal antigen-specific population of
B cells consists predominantly of antigén—speciﬁc,.antibody-secreting cells, which are
- obtained by the novel culture and selection protocol provided herein. Accordingly, the
present invention also provides methods for obtaining an enriched Ccell population
containing at least one antigen-specific, ahtibody—secreting cell. In one embodiment, the
present invention provides an enriched cell population containing about 50% Ato about
100%, or increments therein, or greater than or equal to about 60%, 70%, 80%, 90%, or
' 100% of antigen-specific, antibody-secreting cells. |
[0763] In one embodiment, the présént invention provides a method of isolating a single
B cell by enriching a. cell population obtained from a host before any selection steps, e.g.,
- .Sclecting a particular B cell from a cell populafion and/or selecting an antibody produced
by a particular cell. The enrichment step can be performed as one, two, three, or more
steps. In oné-embodiment, a single B cell is isolated from an enriched cell population
before confirming whether the single B cell secretes an antibod}.r'with antigeh-speciﬁcity
and/or a desired property. ,
[0764] In one embodiment, a method of enriching a cell pbpulatidn is used in a method

for antibody production and/or selection. Thus, the present invention provides a method
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comprising enriching a cell population before selecting an antibody.  The method can
include the steps of: preparing a cell penulatiOn comprising at least one antigen—specific "
cell, enriching the cell population by isolating at 'least' one antigen-specific cell to form an
enriched cell population, and inducing antibody production from at least one antigen-
specific cell. In a preferred embodiment, the enriched cell popuiation contains more than
one antigen-specific cell. In one e'rnbo'diment,. each antigen-specific cell of VLhe enriched
population is cultured under conditions that yield a clonal antigen-speciﬁc B cell '
_populatlon before isolating an antibody producmg cell therefrom and/or producmg an '
antlbody using said B cell, or a nucleic acid sequence correspondlng to such an antibody.

In contrast to prior techniques where antlbodles are produced from a cell population with a

- low frequency of antigen-specific cells, the present invention allows antibody selection’

from among a high frequency of antigen-specific cells. Because an enrichment step is used - "
prior to antibody selection, the majonty of the cells, preferably virtually all of the cells,
used for antibody productlon are antigen- specific. By producmg antibodies from a
population of cells with an increased frequency of antigen spec1ﬁc1ty, the quantlty arid
variety of antibodies are increased. |

. [07651 In the antibody selection methods of the present invention, an antibody is
" preferably selected after an enrichment step and a culture step that results in a clonal
nopulation of antigen-ﬁp_ecific B cells. The methods can further comprise a step of
sequencing a selected .antibody or portions thereof .from. one or more isolated, antiAgen-
specific cells. Any method known in the art for sequencing can be employed and can
include sequencing the heavy'chain,' light chain, ‘variable region(s), and/or complementarity
determining region(s) (CDR).. ‘ . | _
- [0766] - In addition to the enrichment step, the method for antibody selection can also -
include one or more steps of screening a cell population for antigen recognition andler
antibody functionality. For example, the desired antibodies may héwe specific structural
features, such as binding to a particular epitope or mimicry of a particular structure;
antagonist or agonist activity; or neutralizing activity, e.g., inhibiting binding between the
antigen and a ligand. In one embodiment, the .antibody'functionality screen is ligand-

dependent. Screening for antibody functionality includes, but is not limited to, an in vitro
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protein-protein interaction assay that recreates ﬂle natural interaction of the antigen ligand
~ with recombinant receptor protein; and a cell-based response that is ligand dependent and
easily monitored (e.g., proliferation response). In one ‘embodiment, the method for
antibody selection inclides a step. of screeﬂing the cell population for antibody
functionality by measuring th.e inhibitory concentration (IC50). In one embodiment, at
least one of the isolated, antigen-specific cells produces an antibody having an IC50 of less-
than about 100, 50, 30, 25, 10 pg/mL, or increments therein. _
[0767] In addition to the enrichment step, the method for antibody selection can also
include one or mofe steps of screening a cell poimlation for antibddy binding Strength.
Antibody binding strength can be measured by any method known in the art (e.g., Biacore).
In one embodiment, at least one of the is'olated, .antigen-'speciﬁc cells produces an antibody
having a high antigen affinity, e.g., a dissociation constant (Kd) of less than about 5x1071°
M-1, preferably about 1x10™" to 5x10°"°, IxIO'lz'to 1x10%, 1x10% to 7.5x10™"", 1x10™" to
2x10'”, about 1.5){10.'ll or less, or increments therein. In this embodiment, the antibodies |
are said to be affinity l_riature. Ina prefeﬁed embodiment, the affinity of the antibodies is
. comparable to or higher than the affinity of any one of Panorex® (edrecolomab), Rituxan®
(rituximab), Herceptin®  (traztuzumab), Mylotarg® (gentuzumab), Campath®"
| (alemtuzumab), Zevalin™  (ibritumomab), Erbitux™  (cetuximab), Avastin™
(bevicizumab), Raptiva™ (efalizumab), Remicade® (infliximab), Humira™ (adalimumab),
and Xolair™ (omalizumab), Preferably, the affinity of the antibodies is comparable to or
- higher than the affinity of Humira™. The affinity of an antibody can also be increased by
known affinity maturation techniques. In one embodiment, at least one cell population is
screened for at least one of,. preferably both, antibody functionality and antibody binding
strength. ‘ B
[0768] In addition to the enrichment step, the method for antibody selection can also
include one of more steps of screening a cell population for antibody sequence homology,
especially human homology. In one embodiment, at least one of the isolatéd, antigen-
specific cells produces an antibody that has a homology to a human antibody of about 50%
to about 100%, or i1_1crements therein, or greater than about 60%, 70%, 80%, 85%, 90%, or

95% homologous. The antibodies can be humanized to increase the homology to a human
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sequence by techniques known in the art such as CDR graftmg or selectivity determining -
residue grafting (SDR) -

[0769] 'In another embodiment,' the present invention also provides the antibodies

| themselves according to any of the embodiments described obove in terms of IC50, Kd,

and/or homology. | '

[0770] The B cell selectioh pfotoco] disclosed herein has a numbcr. of "intrinsic

advantages versus other methods for obtaining antibody-se_creting B c_ells and monoclonal
: _antlbodlcs specific to desired target antlgcns These advantageé include, but are not

restricted to, the followmg

[0771]  First, it has been found that when these selection procedures are utilized wi,th a

- .- desired antigen such as IL-6 or TNF-q, the méthods reproducibly result in antigen-specific

B cells capéble of generating what appears to be a substantiaily comprehensive -
complement of antibodies, i.e., antibodies that bind to the various different epitopes of the
.antigen. Without being bound by theory, it is hj/pothesized that the COIoprehensiVe
'complement is attributable to the antigen enrichment step that is pei'fonncd prior to initial
B cell recovery. Moreover, this advaﬁtagc allows for the isolation and selection of 7

antibodies with different properties as these properties may vary depending on the epitopic

o spemﬁc:ty of the partlcular antibody. -

[0‘7'72] Second, it has been found that the B cell selection protocol reproduably yields a
- clonal B cell culture containing a smgle B cell, or its progeny, - secreting a smg]e
monoclonal antibody that generally blnds to the desired antigen with a relatively high
) binding affinity, i.e. picomolar or better antigen binding affinities. By contrast, prior
antibody selection methods tend to yield relatively few. high affinity antibodies and
ﬂierefore require extensive screening procedures to isolate an aﬁtibody with therapeutic
poteﬁtial.‘ Without being bound by theory, it is hypothesized that the protocol results in _
‘both in vivo B cell immunization of the host (primary immunization) followed by asecond
in vitro B cell stimu.lation (secondary antigen priming step) that may enhance the ability
and propensity of the recovered clonal B cells to secrete a single high afﬁﬂity monoclonal

antibody specific to the antigen target.
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[0773] = Third, it has been observed (as shown herein with IL-6 specific B cells) that the
B cell selectionprotocol reproducibly yields enriched B cells producing IgG’s that are, on
average, highly selective (antigen specific) to the desired target. Antigen-enriched B cells
recoyeréd by these methods are believed to contain B cells capable of yielding the desired
full complement of epitopic specificities as discussed above.

[0774] Fourth, it has been observed that the B cell se_lection protocols, even when used
with smail antigchs, i.e., peptides of 100 amino -acids or less, e.g., 5-50 amino acids long,
_repfoducibly give rise to a clonal B cell culture that secretes a single high affinity antibody
to the small :antigen, e.g., a peptide. This is highly surprising as it is generally quite
difﬁchlt, labor intensive, and sometimes not even feasible to prbduce high affnﬁty
antibodies to small peptides. Accordingly, the invention can~be used to produce.
therapeutic éntibodics to desired peptide targets, e.g., viral, bacferial or autoantigen .
peptides, thereby allowing for the production of monoclonal antibodies with very discrete
binding properties or even the production of a cocktail of monoclonal antibodies to
different peptide targets, e.g.;_ different viral strains. This advantage may especially be
useful in the context of the production of a therapeutic or prophyldctic vaccine haVing a
desired valency, such as an HPV yaécine that induces protective immunity to different
HPYV strains. _

[0775]  Fifth, the B cell selection protocol, particularly when used with B cells derived
from rabbits, tends to reproducibly yield antigen-specific antibody sequences that are‘\-rery
similar to endogenous human immunoglobulins (around 90% similar at the amino acid
level) and that contain CDRs that possess a length very analogous to human
immunoglobulins and therefore require little or no sequence modiﬁcation (typically at most
dnly a few CDR residues may be modified in the parent antibody sequence and no
framework exogenous residues introduced) in order to eliminate potential immunogenicity
concerns. In particular, preferably the recombinant antibody will contain onljr the host
(rabbit) CDR1 and CDRQ. residues required for antigen recognition and the entire CDR3.
Thereby, the high antigen binding affinity of the recovered antibody sequences produced
according to the B cell and antibody selection pfotocol remains intact or substantially intact

even with humanization.
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[0776}] In sum, these method can be used to produce antibodies exhibiting higher
- binding affinities to more distinct epitopes by the use of a more efficient protocol than was
prcvibusly known. |
[0777] In a spemflc embodiment, the present invention pr0v1des a method for
identifying a single B cell t.hat secretes an antibody specific to a desired antigen and that
optionally possesses at least one desired functional property such as affinity, avidity,
cytolytic activity, and the like by a process including the following steps: ' |
[0778] a. immunizing a host against an antigen; - -
[0779] b. harvesﬁng B cells frorh the host;
[0780] c. enriching the harvesté‘d B cells to increase the ﬁequency of antigen-specific
cells; - ‘ | '
[0781]. d. creating at least one single cell suspension; .
[0782] - e. culturing a sub- p0puldtion from the single cell suspension under conditions
that favor the survival of a single ant1gen-spec1ﬁc B cell per cultu.re well;
[0783] f 1solatmg B cells from the sub-population; and
-{0784] g determlmng whether the smgle B cell produces an antlbody spec1fic to the
antigen. _ . ‘
| [0785] Typically, these methods will fuﬁher comprise an additional step of isolating and
sequencing, in whole or in part, the polypeptide and nucleic acid sequences encoding the
desired antibody. These sequences or modified - versions or portions thereof can be
expressed in desired host cells in order to produce recombinant antibodies to a desired
antigen. | ' | '
- [0786] As noted previously, it is believed that the clonal population of B cells '
predominantly comprises antibody—scércting B cells producing antibody against the desired
antigen. It is also belie*lfed based on experimental results obtained with several antigens
and with diffcrent B cell populations that the clonally produced B cells and the isolated
antigen-specific B cells derived therefrom prbduccd according to the invention secrete a
monoclonal antibody that is typically of relatively high affinity and moreover is capable of
effictently and reproduéibly produciﬁg a selection of monoclonal antibodies of greater

epitopic variability as compared to other methods of deriving monoclonal antibodies from
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cultured antigen-specific B cells. In an exemplary embodiment the population of immune
cells used in such‘ B cell selection mcthods will be derived from a rabbit. However, other
hosts that produce antibodies, including non-human and human hosts, can alternatively be
| used as a source of immune B cells. It is believed that the use of rébbits as a source of B
cells may enhance the diversity of monoclonal antibodies that may be derived by the
methods. Also, the antibody sequences derived from rabbits according to the invention
typically possess éequences having a high dcgrec of éequencc identity to human antibody .
- sequences making them favored for use in humans since they should possess iittlé
antigcnicity. In the course of humanization, the final humaﬁizpd antibody-conta'ms a much
lower foreign/host residue content, usually restricted to a subset of the host CDR residues
that differ dramatically due-to their nature versus the human target sequence used in the
grafting. This enhances the probability of complete activity recovery in the humanized
antibody protein.

[0787] The methods of antibody selection using an enrichment step disclosed herein
- include a step of obtaining a immune cell-containing ceIll populatidﬁ from an immunized
host. Methods of obtaining an immune cell-containing cell popuIatioh from an immunized
host are known in the art and generally. -include inducing an immune response in a host and
h_arvcsiting cells from the host to obtain one or more cell populatidns. The response can be
elicited by immunizing“mc host against a desired antigen. Alternatively, the host used as-a
source of such immune cells can be naturally exposed to the desired antigen such as an
individual who has been infected with a particular bamogen such as a bacterium or virus or
alternatively has xﬁounted a specific antibody response to a cancer that the individual is
affficted with. |

[0788] Host animals are well-known in the art and include; but are nof limited to, guinea
pig, rabbit, mouse, rat, non-human primate, human, as well as other mammals and rodenté,
chicken, cow, pig, goai, and sheep. Preferably the host is a mammal, more pfeferably,
rabbit, mouse, rat, or human. When exposed to an antigen, the host produces antibodies as
part of the native immune response to the antigen. As mentioned, the immune response
can occur naturally, as a result of disease, or ii: can be induced by immunization with the

antigen. Immunization can be performed by any method known in the art, such as, by one
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or more injections of the antigen with or without an agent to enhance innnune‘respo‘nse,
such as complete or incomplete Freund’é adjuVant. In another embodiment, the invention
also contemplates intrasplenic immunization. 'As an alternative to immunizing a host
animal in vivo, the method can comprise immunizing a host cell culture in vitro.

[0789]  After allowing time for thé immune response (e.g., as measured '-by serum
éntibody detection), host animal cells are harvested to obtain one or more cell populations.
* In a preferred embodiment, a harvested cell population is screened fof antibody binding '
- strength and/or antibody functionality. A harvested cell populatioﬁ is preferably from é_t .'
leasf one of the spleen, lymph nodes, bone marrow, and/or peripheral blood mononilclea'r

cells (PBMCs). The cells can be harvested from more than one source and pooled. Certain ‘

- - sources may be preferred for certain antigens. For example, the spleen, lymph-nodes, and’

PBMCs are preferred for IL-6; and the lymph nodes are ‘preferred for TNF. The cell o

population is harvested about 20 to about 90 days or increments therein after immunization,
preferably about 50 to ébou_t 60 days. A harvested 'cell. population and/or a single cell
- suspension thcrefrom can be éﬁriched, 'screened, and/or -culturcd_ for antibody -sel.ection.
The freqﬁency of antigen-specific cells within a harvested cell popu_l’ai:ion is usually about .
1% to about 5%, or increments therein. .' _ o
 [0790] Tn one embodiment, a single cell suspeﬁSion from a ha-rvested‘ cell population is
_enriched, preferably by using Miltenyi beads. From the harvested cell population having-a
fréquericy of antigen-specific cells of about 1% to abblit 5%, an éni'iched cell populatibn is
~ thus derived having a frequency of antigeﬁ-speciﬁc cells approaching 100%. -
[0791]  The method of antibody selection using an enrichment stéi: includes a step of
producing antibodies from at least one antigen-specific cell from an enriched cell
pbpulation. Methods of producing antibodies in vitro are well known in the art, and any
suitable method can be employed. In one embodiment, an enriched cell .population, such as
‘an antigen-specific single cell suspension from a harveSied cell population, is plated at
various cell densities, such as 50, 100, 250, 500, or othef increments between 1 and 1000
cells per well. Preferably, the sub-population comprises no more than about 10,0007
antigen-specific, antibody-secreting. cells, more preferably about 50-10,000, about 50-
5,000, about 50-1,000, abouf_ 50-500, about 50-250 antigen-specific, anti_body-secreting_
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cells, or increments therein. Then, these sub-populations are cultured with suitable
" medium (e.g., an activated T cell conditioned medium, pax'ticularly 1-5% activated rabbit T
cell conditioned medium) on a feeder layer, preferably under conditions that favor the
- survival of a single proliferating antibody-secreting cell per culture well. The feeder layer,
generally comprised of irradiafed cell matter, e.g., EL4B cells, does ﬁot constitute part of
the cell populafion. The cells are cultured in a suitable media for a time sufficient for
antibody production, for example about 1 day tb about 2 weeks, about 1 day to about 10
days, at least about 3 days, about 3 to about 5 days, about 5 days to about 7 days, at least
about 7 days, or other increments therein. In 6ne embodiment, more than oﬁe -sub-
population is cultured simultaneously. Preferably, a single antibody-proﬂucing ‘ccll and
progeny thereof survives in each well, thereby providing-a clonal population of antigen-
specific B cells in each well. At this siage, the immunoglobulin G (IgG) produced by the
clonal population is highly correlative with antigen specificity. In a preferred embodiment,
the IgGs exhibit a correlation with antigen specificity that is greater than about 50%, more
preferably greater than 70%, 85%, 90%, 95%, 99%, or increments therein. See Fig. 3,
-which demonstfateé an exemplary correlation for IL-6. The comelations were
demonstrated by setting up B cell cultures under limiting conditions to establish single
antigen-specific antibody products per weli. Antigen-specific versus general IgG synthesis
was compared. Three populétions were observed: IgG that recognized a single format of
antigen (biotinylated and direct coating), detectable IgG and antigen recognition
.inespectivc of immobilization, and IgG production alone. IgG production was highly
correlated with antigen-specificity.

[0792] A supematant containing the antibodies is optionally collected, which can be can
be enriched, screened, and/or cultured for antibody selection according to the steps
described above. In one embodiment, the supematant is enriched (preferably by an
antigen-specificity assay, especially an ELISA assay) and/or screened for antibody
functionality. ' |

[0793] In another embodiment, the enriched, preferably clonal, antigen-specific B cell
population from which a supernatant described above is optionally screened in order to

detect the presence of the desired secreted monoclonal antibody is used for the isolation of
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a few B -cells, preferably a single B cell, which is then tested in an appropriate asséy in
order to confirm ﬂle_presence of a singié antibody-producing B cell in the clonal B cell
~ population. In one embodiment about 1 to about 20 cells are isolated from the clonal B cell
| population, preferably less than about 15, 12, 10, 5, or 3 éel]s, or increments therein, most
preferably a single cell. The screen is preferably effected by an antigen-speciﬁcity assay,
éspecia]ly a halo assay. The halo assay can be performed with the full length protein, or a
fragment thereof. The antibody-containing' supernatant can also be screened for at least

- one of: antigen binding affinity; agonism or antagonism of aﬁtigen-ligand bindmg, .'
indu-ctionzor inhibition of the proliferatiorl of a lSPeciﬁc target cell type; induction or

inhibition of lysis of a target cell, and induction or inhibition of a biological pa;hwﬁy

- involving the antigen.

[0794] The identified antigen-specific cell can be used to derive the corresponding
nucleic acid sequences encoding the desired monoclonal antibody. (An A]ul digest can
confirm that only‘a singie monoclonal antibody type ié produced per well.) As mentioned
above, these sequences can be mutated, such as by humanization, in order to render them
suitable for use in human medicaments. ‘ _

,[0795] As mentioned, the ennch_ed B cell population used in the process can also be
further enriched, screened, and/or cultured for antibody SClectidn. according to the steps
described above which can be repeated or performed in a different order. In a preferred
* embodiment, at least one cell of an enriched, preferab'ly cldhal, antigen-specific | cell
~ population is 1solated cultured and used for antibody selection.

 [0796]  Thus, in one embodiment, the present invention prov1des a method compnsmg
[0797] a. harvesting a cell population from an immunized host to obtain a harvested cell
population; ' ‘ |

[0798] D. creating at least one single cell suspension from a harvested cell population;
[0799] c. enriching at least one single cell susp_ehsion, ﬁreferably by chromatography, to
form a first enriched cell population; . :

- [0800]  d. enriching the first enriched cell population, preferably by ELISA assay, to
form a second enriched cell population which prcferably is clonal, i.e., it contains. only a

smgle type of antigen- spec1ﬁc B cell;
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[0801] . enriching the second enriched cell population, preferably by halo assay, to
form a third enriched cell population containing -a single or a few number of B cells that
produce an antibody specific to a desired antigcn;. and |
[0802] f. selecting an'antib_ody produced by an antigen-specific cell-isolated from the
third enriched cell population. ' '
[0803]  The method can further include one or more steps of screening the harvested cell -
| population for antibody binding strength (affinity, avidity) and/or antibody fuhctionality.
Suitable screening steps include, but are not limited to, assay mcthodé that detect: whether
the antibody produced by the identified mtigen;speciﬁc B cell produces an aﬁtibody
possessing a minimal antigen  binding affinity, whether the antibody agonizes or
antagonizes the binding of a desired antigen to a ligand; whether the antibody induces or
inhibits. the proliferation of a specific cell type; whether the antibody induces or elicits a
cytolytic reaction against target cells; whether the antibody binds to a specific epitope; and |
whether the antlbody modulates (inhibits or agonizes) a specific b10]og1ca1 pathway or
pathways mvolvmg the antigen. '
-[0804] Slmllarly, the method can include one or more steps of screening the second
enriched cell population for antibody binding strength-and/or antibody functionality.
[0805] The method can further include a step of sequencing the polypeptide sequence or
the corresponding nucleic acid sequence of the selected antibody. The method can also
include a step of producing a recombinant antibody using the seqﬁence, a fragment thereof,
: .or a genetically modified version of the selected antibody. Methods for mutating antibody
séquences in order to retain desired properﬁes are well known to those skilled in the art and
include humanization, chimerisation, production of single chain antibodies; these mutation
methods can yield recombinant antibodies possessing desired effector function,
immunogenicity, stability, removal or addition of glycosylatioﬁ, and the like. The
recombinant antibody can be produced by any suitable recombinant cell, including, but not
limited to mammalian cells such as CHO, CIOS, BHK, ‘HEK-2§3, bacterial cells, yeast
cells, plant cells, insect cells, and amphibian cells. In one embodiment, the antibodies are
expressed in polyploidal yeast celis, i.e., diploid yeast cells, particulafly Pichia.

[0806] In one embodiment, the method comprises:
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' [0807] - a. immunizing a host against an antigen to yield host antibodies;
[0808]  b. screening the host antibodies for antlgcn spccxﬁcny and neutralization;’
[0809] c. harvesting B cclls from the host |
{0810]  d. enriching the harvested B cells to create an enriched cel‘l population having an
increased frequency of antigen-specific cells; ,
[0811] . culturing one 6r more sﬁb-pOpulations from the enriched cell population under
conditions that favor the survival of a single B cell to produce a clonal population in at
least one culture well; _ | A
[0812] £, determining whether, the clonal pbpulat_ion prodﬁc§s an antibody speciﬁd to the
antigen; ' |

[0814]  h. sequencing the nucleic acid sequence of the antibody prodﬁccd by the single B

cell.

- Methods of HunmmzmgAnhbadzes _ '
[0815] In another embodiment of thc invention, there is pr0v1dcd a method for

humanizing antibody heavy and light chains. In this embodiment, the followmg metllod is
- followed for the humanjzatio_n of the heavy and light rchains:

[0816] Light Chain | | | _

[0817]' 1. Identify the amino aéid that is the first one fdllbWing the signal peptide
sequence. This is ;he start of Framework 1. The signal peptide starts at the first initiation |

~methionine and is typically, but not necessarily 22 amino acids in length for rabbit light

chain protein sequences. The start of the mature polypeptide can also be deté.rmined
. experimentally by N-terminal protein sequencing, or can be predicted using a prediction
algorithm. This is also the start of Framework 1 as classically defined by those in the field.

[0818] Example: RbtVL Amino acid residue 1 in Figure 2, starting ‘AYDM...’ -
[0819] 2. Identify the end of Framework 3. This is typically 86-90 amino acids
| following the start of FrameW_ork 1 and is typically a cysteine residue preceded by two‘
tyrosine residues. This is the ¢nd of the FrameWOIIt 3as cléssically defined by those in the

field.
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[0820] Example: RbtVL amino acid residue 88 in Figure 2, eﬁding as ‘TYYC

' [0821] 3. Use the rabbit light chain sequeﬁce of the polypeptide starting from the

beginning of Framework 1 to the end of Fram_ewbrk 3 as d_eﬁned above and perform a

- sequence homology search fo; the most similar human antibody protein sequences. This
.will typically be a search against human germline sequences prior to antibody maturation
in order to reduce the possibility of irmnimogenjpity, however any human sequences can be
used. Typically a program like BLAST can be used to search a database of setiuences for
the most homologous. Databases of hwmnan antibody sequences can be found from various
sources such as NCBI (National Center for Biotechhology Information). _.

[0822]  Example: RbtVL amino acid sequence from residues numbered 1 through 88 in
Figure 2 is BLASTed against a human antibody germline database. “The top threée unique
returned sequences are shown in FigureA 2 as L12A, V1 and Vx02, |

.[.0823] -4, Generally the most homologous human germline variable light chain
sequence is then used as the basis for humanization. However those skilled in the art may
decide to ﬁse another sequence that wasn’t the highest homology as.det'enn'incd by the

-homology algbrithrh, based on other factors including sequence. gaps and framework
similarities. _ _
[0824] Example: In Figure 2, L12A was the most homologous human germline
variable light chain sequence and is used as the basis for the humanization of RbtVL.
[0825] 5. Determine the framework and CDR arrangement (FR], FR2, FR3, CDR1 &

: CDR?2) for the human homolog being used for the light chain humanization. This is using

the traditional layout as described in the field. Align the rabbit variable light chain

A sequence with the human homolog, while fnaintaining the layout of the framework and

CDR regions.

[0826] Example: In Figure 2, the RbtVL sequence is éligned with the human

homologous sequence L12A, and the framework anid CDR domains are indicated.

[0827] 6. Réplace the human homologous light chain seqﬁence CDR1 and CDR2

regions with the CDR1 and CDR2 sequences from the rabbit sequence. If there are

differences in length between the rabbit and human CDR séquences then use the entire

rabbit CDR sequences and their léngths. It is possible that the specificity, affinity. and/or
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immunogenicity of the resulting humanized antibody may be unaltered if smaller or larger

sequence exchanges are performed, or if specific residue(s) are altered, however the

exchanges as described have been used Successfully, but do not exclude the possibility that

| other changes may be permitted. , |

[0828] Example: In Figure 2 the CDR1 and CDR2 amino amd rcs:dues of the human
homologous variable light chain L12A are replaced with the CDR1 and CDR2 amino acid
sequences from the RbtVL rabbit antlbody hght cha1n sequence. The human L12A )
.frameworks 1, 2 and 3 are unaltered. The resultmg humanized sequence is shown below as
VLh from residues numbered 1 through 88. Note that the only residues that are different
‘from the L12A human sequence are underlined, and are thus rabbit-derived amino a01d

- residues. In this example only 8 of the 88 residues are different than the human sequence.

[0829] 7. After framework 3 of the ﬁcw hybrid sequénc’:e created in Step 6, attach the -

entire CDR3 of the rabbit light chain antibody sequence. The CDR3 sequence can be of
various lengths, but is tjrpically 9 to 15 amino acid residues in léngﬂl. The CDR3 region
- and the beginning of the fd_llowing framework -4 region are defined’ classicaily, and
identiﬁable by those skilled in the art. Typically the beginning of Frémework 4, and thus |
after the end of CDR3 consists of the.sequence ‘FGGG...", however some vé.riation may
exist in these residues. ‘ |

[0830] Example: In Figure 2, the CDR3 of RtiL (ammo ac1d residues numbered 89-
100) is added after the end of framework 3 in the human_ized sequence indicated as VLh. .

. [0831] 3. The rabbit light chain framework 4, which is typically the final 11 amino acid
~ residues of the vaﬁablc light chain and begins as indicated in Step 7 above and typically
ends with the amino acid sequence *...VVKR’ is replaced with the neare:;;t human tht
chain framework 4 homolog, usually from germline sequence. FreqUenﬂy this human light
chain framework 4 is of the Sequence ‘FGGGTKVEIKR’. It is possible that other humah
light chain framework 4 sequences that are not the most h(:)mologous or otherwise different
may be used without affecting the- épcciﬂcity, afﬁnity- and/or immunogenicity of the
resulting humanized antibody. This human light chain framework 4 sequence is added to-.

the end of the variable light chain humanized sequence ixﬁmediatcly following the. CDR3
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sequence from Step 7 above. -This is now the end of the variaB]e light chain humanized
* amino acid sequence. '

[0832] 'Ex.':unple: In Figure 2, Framework 4‘ (FR4) of the RbtVL rabbit light chain
- sequence is shown above a homologous human FR4 sequence. The human FR4 sequence
is added to the humanized variable light chain sequence (VLh) right after the end of the
CD3 region added in Step 7 above.

[0833] Heavy Chain

[0834] . 1. Identify the amino acid that is r.he'ﬁrst one fo]lowiﬂg the signal peptide
sequence. This is the start of Frarﬁewo;k 1. The signal peptide starts at the first initiation
methionine and is typically 19 amino acids in length for rabbit heavy chain protein
sequences. Typically, but not necessarily always, the. final 3 'amino acid residues of a
rabbit heavy chain signal peptide are *...VQC’, followed by the start of Framework 1. The
start of the mature polypeptide can also be determined experimentally by N-terminal
protein seqﬁencing, or can be predicted using a prediction algorithm. Thjs is also the start
- of Framework 1 ‘as classically defined by thb_se in the field. _
_ [0835] Example: RbtVH Amino acid residue 1 in Figure 2, starting ‘QEQL...’

[0836] 2. Identify the end of Frame\.vork 3. This is typically 95-100 amino acids
following the start of Framework 1 and typically has the final sequence of +...CAR’
(although the alanine can also be a valine). This is the end of the Framework 3 as
classically defined by those in the field.

[0837] Example: RbtVH amino acid residue 98 in Figure 2, ending as ...FCVR’.
- [0838] 3. Use the rabbit heavy chain sequence of the polypeptide starting from the
beginning of Framework 1 to the end of Framework 3 as defined above and perform a
sequence homology search for the most simi]ar human antibody protein sequences. This
will‘typically‘ be against a database of human germline sequences prior to antibody
maturation in order to reduce the possibility of irnmunogcnici.t'y, however any human
sequences can be used. Typically a program like BLAST can be used to search a database

of sequences for the most homologous. Databases of human antibbdy seqdeﬁces can be
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found from - various sources such as NCBI (National Center for Biotechnologyr
Information). 7 _ | ' o

[0839] Example: RbtVH amino aoid scqucnoe from residues numbered 1 through 98 in
Figuré 2 is BLASTed against a human antibody gcrmlino dal_abase.' The top three unique
returned sequences are shown in Figure 2 as 37-6‘4-,04, 3-66-04, and 3-53-02.

[0840] 4. Generally the most homologous human germline variable heavy chain
sequence is then used as the basis for humailization ‘However those skilled in the art may )
- decide to use another sequence that wasn’t the most homologous as determmed by the |
homology algorithm, based on other factors mcludmg sequencc gaps and framework
similarities. _ ‘
[0841} --Example: 3-64-04 in Figure 2 was the most homologous hunian germlinél
variable heavy chain sequence and is used as the basis for the humamzauon of RbtVH. |
[0842] 5. Determine the framework and CDR arrangement (FRI FR2, FR3, CDR1 &
CDR2) for the human homolog being used for the heavy chain hum_an_1zat1on. This is using
the traditional layout as descr_ibed in the field. Align. rthe rabbit variable heavy chain
s‘equence‘v‘.fith the human homolog, _whilo maintaining the layout of the framework and

CDR regions.

[0843] Example: In Figure 2, the RbtVH sequence is aligned with the human -

homologous sequence 3~64—O4, and the framcwork and CDR domains are indicated.

[0844] 6. Replace the human homologous heavy _chéin sétjuence CDRI1 and CDR2
regions with the CDRI1 and CDRZf sequences from the rabbit sequence. If there aro
differences in lengfh between the rabbit and human CDR sequences then use the entire
. rabbit CDR sequences and their lengths. In addition, it may bo oécessary to replace th_é
‘ final three amino acids of the human heavy chain Framework 1 region with the final three -
amino acids of the rabbit heavy chain Framework 1. Typically but not always, in rabbit

| heavy chain Framework 1 these three residues follow 'a: Glycine residue precéded-by a |
Serine residue. In addition, it may be necessary replace the final amino acid of the human
heavy chain Framework 2 region with the final amino acid of the rabbit heavy chain'
Framework 2. Typically, bﬁt not necessarily aiways, this is a Glycine res'idoe preceded by

an Isoleucine residue in therrabbit‘ heavy chain  Framework 2. It is possible that the
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specificity, affinity aﬁd/or iinlhunogenicity of. the ‘resulting humanized antibody may .be
- unaltered if smaller or larger sequence cxéhanges are performed, or if specific residue(s)
are aitered, however the exchanges as described have been used sﬁccessfu.lly, but do not
exclude the fossibility that other changes may be permitted. For example, a tryptophan
amino acid residue typically occurs four residues prior to the end of fhe rabbit heavy chain .
CDR2 region, whereas in human heavy chain CDR2 this residue is typically a Serine
residue. Changing this rabbit tryptophan residue to a the human Serine residue at this
position has been demonstrated to have minimal to no effect on the Iiumanized antibody’s
specificity or affuﬁfy, and thus further minimizcs.the content of rabbit sequence;derived
amino acid residues in the humanized sequence. ‘ . a
[0845] Example: In Figme 2, The CDRI and CDR2 amino acid residues ofthe human
homoldgous variable heavy chain are replaced with the CDRl and CDR2 amino acid
sequences from the RbtVH rabbit antibody light chain sequence, except for the boxed ‘
rcsidué, which js"tryptophan in the rabbit sequence (position‘n,umber 63) and Serine at the
same position in the human sequence, and is kept as the human Serine residue. " In addition
to the CDR1 and CDR2 changes, the final three amino acids of Framework 1 (positions 28-
30) as well as the final residue of Framework 2 (position 49) are retained as rabbit amino
acid residues instead of human. The resulfing humanized sequence is shown below as VHh
from residues numbered 1 through 98. Note that the only residues that are diffefent from
the 3-64-04 human sequence are underlined, and are thus rabbit-derived amino acid
- residues. In this example only 15 of the 98 residues are different than the human sequence.
[0846] 7. After framework 3 of the new hybrid sequence created in Step 6, attach the
* entire CDR3 of the rabbit heavy chain antibody sequence. The CDR3 sequence can be of
various lengths, but is typically 5 to 19 amino acid residues in length. The CDR3 region
and the beginning of the following framework 4 region are defined classically and are
identifiable by those skilled in the art. Typically the beginning of framework 4, and thus
after the end of CDR3 consists of the sequence WGXG...(whefe X.is usually Q or P), _
however some variation may exist in these residues. ’ _
[0847] Exz-lmple:l The CDR3 of RbtVH (amino acid residues numbered 99-110) is

added after the end of framework 3 in the humnanized sequence indicated as VHh.
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[0848] 8. The rabbit heavy chain framework 4,. which is typically the final 11 amino
- acid residues of the variable., heavy chain and hegins as indicated in Step 7 above and
typically ends with the amino acid sequence °...TVSS’ is replaced with the nearest human
- heavy chain framework 4 homolog, usually from germline sequence Frequently this
human heavy chain framework 4 is of the sequence ‘WGQGTLVTVSS’ It is possible that
other human heavy chain framework 4 sequences that are not the most homologous or
otherwise different may be -used without affecting the spe01ﬁc1ty, afﬁmty and/or
immunogenicity of the resulting humanized antibody. This human heavy chain framework
4 sequence is added to the end of the variable heavy chain humanized se_quence
immediately following the CDR3 sequence from Sfep 7 above. This is now the ehd of the
~variable heavy chain humanized aniinc:*aoid sequence'. - ' ‘
~ [0849] . Example: In Figure 2, framework 4 (FR4) of the RbtVH rabbit heavy chain
sequence- is shovm above a homologous human heavy FR4 sequence. The human FR4 '
sequence is added to the humanized variable heavy chain sequence (VHh) right after the
end of the CD3 reglon added in Step 7 above '

Methods of Producmg Anubadtes and F. ragments thereof

| [0850] The invention is also chrected to the production of the antibodles descnbed
herein or fragments thereof. Recombinant polypeptides corresponding to the antibodies
described herein or fragments. thereof are secreted from polyploidal, preferably diploid or
' tetraploid strains of mating competent yeast In an exemplary embodiment, the invention is
d1rected to methods for producing these recombinant polypeptides in secreted form for
- prolonged penods using cultures comprising polyp101d yeast, i.e., at least several days to a
week, more preferably at least a month or several months, and even more preferably at
least 6 months to a year or longer. These polyploid yeast cultures will express at least 10-
25 mgfliter of the polypeptide, more preferably at least 50-250 mgﬂit-er,. still more
preferably at least 500-1000 mg/liter, and most preferably a graxﬁ per liter or.more of the
recombinant poI ypeptide(s). ' _

- [0851] In one embodiment of the invention a pa1r of genetmally marked yeast haploid

cells are transfonned w1th expression vectors comprising subunits of a desired
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heteromultimeric protein. One haploid cell comprises a first expression vector, and a
second haploid cell comprises a second expression vector. In another embodiment diploid
yeast cells will be transformed with one or morc-expression vectors that provide for the
| expression and secretion of one or more of the recombinant polypeptides. In still another
embodiment a single haploid cell may be transformed with one or more vectors and used to
produce a polyploidal yeast by fusion or mating strategies. In yet another embodiment a
diploid yeast culture may be transformed with one or more vectors providing for the
expression and secretion of a desired polypeptide or polypeptides. These vectors fnay
combrise vectors e.g., linearized plasmids or other linear DNA products that integrate into

the yeast cell’s genome randomly, through homologous recombination, or using- a

~ recombinase such-as Cre/Lox or Flp/Frt. Optionally, additional expression vectors may be

introduced into the haploid or diploid cells; or the first or second expression vectors may
comprise additional coding sequences; for the synthesis of heterotrimers; heterotetramers;
etc. The expression levels of the non-identical polypeptides may be individually calibrated,
and adjusted through appropriate selection, vector copy number, promoter strength and/or
induction and the like, The transformed héploid cells are genetically crossed or fused. The
resulting diploid or tetraploid strains ére utilized to produce and secrete fully assembled
and biologically functional proteins, humanized antibodies described herein or fragments
thereof. ’

[0852] The use of diploid or tetraploid cells for protein production provides for
unexpected benefits. The cells can be grown for production purposes, i.e. scaled up, and
for extended periocis of time, in conditions that can be deleterious to the growth of haploid
cells, which conditions may include high cell density; growth in fninimal media; growth at
low temperatures; stable growth in the absence of selective pressure; and which may
provide for maintenance of heterologous gene sequence integrity and maintenance of high
level expression over time. Without wishing to be bound thereby, the inventors theorize
that these benefits may arise, at least in part, from the creation of diploid strains from two
distinct parental haploid strains. Such haploid strains can comprise numerous minor
autotrophic mutations, which mutations are cbmplemented in the diploid or tetraploid,

enabling growth and enhanced production under highly selective conditions.
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[0853] Transformed matingrcompetent haploid yeast cells pro\tide a genetic method that
 enables subumt pairing of a desired protein. Haploid yeast strains are transformed with
each of two' expressmn vectors, a first vector to direct the synthes:s of one polypeptlde
chain and a second vector to: direct the synthesis of a second, non—_ldentlca._l polypeptide
chain. The two haptoid strains are mated to provide a diploid host where optimized target
protein production can be obtained. | ‘

' [0854] Optlonally, add1t10na1 non-identical codlng sequence(s) are prov1ded Such
sequences may be present on additional expressmn vectors or in the first or the second
_expression vectors. As is known in the art, multlple codmgl sequences may be
independently expressed from mdmdu_al promoters; or may be coordinately expressed
~ through the inclusion of an “internal ribosome entry ‘site” or “IRES’f; which is ani element
that,promotes direct internal ribosome entry to. the initiation codon, such as ATG_, of a
cistron (a protein encoding region), therehy leading to the cap-independent translation of
the gene. IRES elements functional in yeast are described by Thompson et al. (2001)
P.N.A.S. 98: 12866 12868. | |

-[0855] In one embodiment of the invention, antibody sequences are produced. in
combination with a secretory J chain, which provides for enhanced stablllty of IgA (see
U.S. Patent Nos. 5,959,177; and 5,202,422). ' _
[0856] In a preferred embodnnent the two- haploid yeast strains are each auxotrophlc
and require supplementation. of media for growth of the haploid cells, The pair of
- auxotrophs are complemehtary, such that the diploid product will grow in the absence of
the supplements required for the haploid cells. Many such genetic markers are known in
* yeast, including requirements for amino acids (e.g. met, lys, his, arg, etc.), nucleosides (e.g.
ura3, adel, etc.); and the like. Amino acid markers may be preferred for the methods of
the invention. Alternatively diploid cells vtzhich contain the desired vectors can be selected
by other means, e.g., by use of other markers, such as green ﬂuorescent protein, antibiotic
resistance genes, various dominant selectable markers, and-the llke

[0857] Two transformed haploid cells may be genetically crossed and diploid strains
| arising from this mating event selected by their hybrid nutritional requ_ire'ments and/or

antibiotic resistance spectra. ~Alternatively, populations of the two transformed haploid
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strains are spheroplasted and fused, and diploid progeny regenerated and selectcd.‘ By
either method, diﬁloid strains can be identified and selectively grown based on their ability
to grow in different media than their parents. For éxamplt_;, the diploid cells may be grown

| in minimal medium that may include antibiotics. The diploid 'synmésis strategy has certain
advantages. Diploid strains have the potential to produce enhanced levels of heterologous
protein through broader complementation to underlying mutations, which may impact the
production and/or secretion of recombinant protEin. 'Furthermore, once stable strains have .
- been obtained, any antibiotics used to select those strains do not necessarily need tb bé |
continuou'sl'y present in the growth media. - ; ,

[0858]  As noted above, in some embodiments a haploid yeast may be transformed with
. a single or multiple vectors and mated or fused with 2 non-transformed cell to produce a
diploid cell containing the vector or vectors. In other einbodiments,- a diploid yeast cell
may be transformed with one or more vectors that provide for the expression and secretion
of a desired heterologous polypeptide by the diploid yeast cell. '

[0859] In one embodimént of the invention, two haploid strains are transformed with a
library of polypeptides, e.g. a ‘library_ of. antibody heavy or light chains. Transformed
haploid cells that synthesize the polypeptides are mated with the complementary haploid
cells. The resulting diploid cells are screened for functional protein. The diploid cells
provide a means of répidly, conveniently and inexpensively bringing together a large
- number of combinations of polypeptides for functio_na'l‘ testing. This technology is
. especially applicable for the generation of heterodimeric protein products, where optimized
subunit synthesis lévels are critical for functional protein expression and secretion,

[0860] In another embodiment of the invcnfion,' the expressibn level ratio of the two
. subunits is regulated in order to maximize product generation: Heterodimer subunit protein
levels have been shown previously to impact the final product generation (Simmons LC, J
Immunol Methods. 2002 May 1;263(1-2):133-47). chuleition can be achieved prior to the
mating step by selection for a2 marker present on the expression vector. By stably
increasing the copy number of the vector, the expression level can be increased. In some
cases, it may be desirable to increase the levell of one chain relative to the other, so as to

reach a balanced proportion between the subunits of the polypeptide. Antibiotic resistance
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markers are useful for this purpose, e.g. Zeocin resistance marker, G418 resistance, efc. and
provide a means of enrichment for strains that contain multiple integrated copies of an
expression vector in a strain by selecting for transformants ﬂiat'are resistant to higher levels
| of Zeocin or G418. The proper ratio, e.g. '1:1; 1:2; etc. of the subunit genes may be
important for ‘efficient protein producfion. 'Even when the same prdmoter is used to
transcribe both subunits, many ‘other factors contribute to the final level of protein
expressed and therefore, it can be useful to 'incré,a'se the nu‘mber of copies of one encoded '
- gene relative to the other. Alternativély, diploid strains that produce higher levels 6f .a '
polyi)eptidc, relative to single copy vector strains, are éfea_ted by r_n'ating two haploid
strains, both of which have multiple copies of the expression vectors. |

- [0861]  Host cells are transformed with the above-described exp.ression veétors, mated to-
form diploid strains, and cultured in conventional nutrient media modified as appropriate
for inducing .promdfers; selecting ttansfonnants or amplifying the genes encoding the
desired sequences. A number of minimal media Suitaﬁlc for the growth of yeast are known
in the art. Any of these media may Ee supplemented as necessary with salts (such as
sodium chloride, calcium, magnesium, and phosphate), buffel_'s (such as phost)hate,
HEPES), nucleosides (such as adenosine and thymidine), antibictics, trace elements, and
- gllucos'é or an equivalent energy source. Any other necessary supplements may also be
included at appropriaté .concenl;rations that would be known to those skilled in the art. The
culture.conditions; such as temperature, pH and the like, are thésé previously used .with the
host cell selected for expression, and will be apparent to the ordinarily skilled artisan.

[0862] Sccreted‘pr(')teins are récoveréd from the culturé medium. A protease inhibitor,
such as phenyl methyl 'sulfonyl fluoride (PMSF) may be useful to inhibit proteolytic
dégradatipn during purification, and antibiotics may be included to‘p're\.rent the growth of
advcﬁtitious contaminants. The composition may be concentrated, ﬁltered, dialyzed, etc..,
using methods known in the art. - o |
[0863] The diploid cells of the invention are grown for production purposes. Such
production pui'poses desirably include growth in minimal media, which media lacks pre- ’
formed amino acids and other complex biomolécul_es, e.L., media comprising ammonia as a

nitrogen source, and glucose as an energy and carbon source, and salts as a source of
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phosphate, calcium and the liké. Preferably such production media lacks selective agents

' such as antibiotics, amino acids, purines, pyrimidines, ec. The diploid cells can be grown
to high cell density, for example at least about 50 g/L, more usually at least about 100 g/L;
and may be at least about 300, about 400, about 500 gfL. or more. .

[0864] In one cmbodimeni of the invention, the growth of tﬁe subject cells for
production purposes is performed at low temperatures, which temperatures may be lowered
during log phase, during stationary phase, or both. The term “low temperaturé” refers to
temperatures of at least about 15°C, more usually at least about 17°C, and may be about
20°C, and is usually not more than about 25°C, mofe usually not more than about 22°C. In
another embodiment of the invention, the low temperature is usually not more. than about
28°C. Growth temperature can impact the production of full-length secreted proteins in
producﬁon cultures, and decreasing the culture growth temperature can strongly enhance
the intact product yield. The decreased temperature appears to assist intracellular |
trafficking through the folding and post-translational processing pathways used by the host
to generate the target product, along with reduction of cellular protease degradation.

-[0865] The rﬁethods of the invention provide for expression of secreted, active protein,
preferably a mammalian protein. In one embodiment, secreted, “active antibodies”, as used
herein, refers to a correctly folded multimer of at least two properly paired chains, which
accurately binds to its cognate antigen. Expression levels of active protein are usually at
least about 10-50 mg/liter culture, more usually at least about 100 mg/liter, preferably at
least about 500 mg/liter, and may be 1000 mg/liter or more.

[0866] The methods of the invention can provide for increased stability of the host and
heterologous coding sequences during production. The stability is evidenced, for example,
by maintenance of high levels of expression of time, where the starting level of expression
is decreased by not more than about 20%, usually not more than 10%, and may be
decreased by not more than about 5% over about 20 doublings, 50 doublings, 100
doublings, or more. | |

[0867] The strain stability also provides for maintenance of heterologous gene sequence
integrity over time, where the sequence of the active coding sequence and requisite

transcriptional regulatory elements are maintained in at least about 99% of the diploid cells,

191



WO 2008/144763 . . PCT/US2008/064432

usually in at least about 99.9% of the diploid cells, and preferably in at least about 99.99%
of the diploid célls over about 20 .doﬁbl'mgs, 50 doublings, 100 doublings, or more.
~ Preferably, substantially all of the diploid cells maintain the sequence of the active coding .
sequence and requisite transcriptional regulatory elemcnts.. | . - |
[0868] Other methods of producing antibodies are well known to those of ordilléry skill
in the art. For example, methods of producing chimeric antibodies are now well known in

. the art (See, for example, U.S. Patent No. 4,816,567 to Cabilly et al; Morrison et al.,
_PNA S. USA, 81:8651-55 (1984); Neuberger, M.S. et al., Nature, 314: 268 270 (1985)
Boulianne, G.L. et al., Nature, 312:643-46 (1984), the disclosures of each of Wthh are
herein incorporated by referencc in their entireties).

. [0869] Likewise, other methods of producing humanized antibodies are mow well

known in the art (See, for example, U.S. Patent Nos. 5,530,101, 5,585,089, 5,693,762, a;ld -

6,180,370 to Queen et al; U.S. Patent Nos. 5,225,539 and 6,548,640 to Winter; U.S. .Patent
Nos. 6,054,297, 6,407,213 and 6,639,055 to Carter et al; U.S. Patent No. 6,632,927 to
Adair; Jones, P.T. et al, Naf_ufe, 321:522-525 (1986); Reichmann, L., et al/, Nature,
332:323-327 (1988); Verhoeyen, M, et al,' Science, 239:1534-36 (1988), the disclosures of -
each of which are herein incorpptated b.'yrreference in their entireties).

[0870] | Antibody polypeptides of the invention having IL-6 binding specificity may also.
be produced by co’ns&u'cting, using conventional techniques well known to those of
~ ordinary skill in the art, an expression vector containing an operon and a DNA chucnoe
_ encoding an antibody heavy chain in which the DNA sequ'encer encoding the CDR$
required for antib(;dy specificity is derived from a non-human cell source, preferably a
rabbit B-cell source, while the DNA sequence encoding the.remaihing parts of the antibody
- chain is dlerived from a human cell source. ' | ' ,
[0871] A second expression vector is produced using the same convgntibnal means Weil
‘known to those of ordinary skill in the art, said expression;vector containing an operon and
a DNA sequence encoding an antibodjr light chain in which the DNA sequence encoding
the CDRs required for antibody specificity is derived from a non-human cell source, A-
preferably a rabbit B-cell source, while the DNA sequence cncodmg the remamlng parts of

the antlbody cham is derived from a human cell source.
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. [0872] The expression vectors are transfected into a host cell By convention techniques
~ well known to those of ordinary skill in the art to produce a transfected host cell, said
lIansfected host cell cultured by conventional techniques well known to those of ordinary
skill in the art to produce said antibody po]ypeptidés. _

.[0873] The host cell may be co-transfected with the two expression vectors described
above, the first expression vector containing DNA encoding an operon and a light chain-
derived polypeptide and the second vector containing DNA encoding an operon and a
heavy chain-derived polypeptide. The two vectors contain different selectable ma:rkers, but
preferably achieve substantially equal expression of the heavy and light chain polypeptldes
Alternatively, a single vector may be used, the vector mcludmg DNA encoding both the
heavy and light chain polypeptides. The coding sequences for the heavy and light chains
may. compnse cDNA.

[0874] The host cells used to express the antibody polypeptides may be eifhcr a

‘bacteriél cell such as E. coli, or a eukaryotic cell. Ina parti';:ularly preferred embodiment
of the invention, a mammalian cell of al well-defined type for this purpose, such as a

-myeloma cell olr.a Chinese hamster ovary (CHO) cell line may be used.

[0875] The general methods by which the vectors may be constructed, transfection
methods required to produce the host cell and culturing methods required to produce the
antibody polypeptides from said host cells all include conventional techniques. Although
preferably the cell line used to produce the antibody is a mammalian cell line, any other

) suitable céll line, such as a bacterial cell line such as an E. coli-derived bacterial strain, or a

yéz_lst cell line, may alternatively be useﬂ. ‘

' [0876]  Similarly, once produced the antibody polypeptides may be purified according to
standard procedures in the art, such as for example cross-flow ﬁlfration, ammonium

sulphate precipitation, affinity column chromatography and the like. _

[0877]  The antibody polypeptides described herein may also be used for the design and

synthesis of either peptide or non-peptide mimetics that would be useful for the same

therapeutic applications as the antibody polypeptides of the invention. See, for example,

Saragobi et al, Sciencc, 253:792-795 (1991), the contents of which is herein incorporated

by reference in its entirety.
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Screening Assaysr _ ‘ _

[0878] The invention also ‘includes screéniﬁg .'assays designed to assist in the
| identification of diseases and -disorders associated with IL-6 in patients exhibiting
symptoms of an IL-6 associated disease or disorder.

[0879] In one einb‘odimént of the invention, the anti-IL-6 antibodies of the invention, or

IL-6 binding fragments thereof, are used to detect the presence of IL-6 in a biological o

: samplc obtained from a patient exhibiting symptoms of a disease or disorder associated
with IL-6: The prcsence of IL-6, or elevated levels thereof when compared to pre-disease

levels of IL-6 in a comparable biological sample, may be beneficial in diagnosing a,dlscase

- - or disorder associated with IL-6. -

[0880] Another embodiment of the invention providés a diagnostic or sCreening assay to
._assmt in diagnosis of diseases or disorders associated with IL-6 in patlents cxhlbltlng
symptoms of an IL-6 associated disease or disorder identified herein, comprising assaying
the level of IL-6 exprcssxon in a bmlogwal sample from said patlent using a post-
translationally modified anti-IL-6 annbody or binding fragment thereof. The anti-IL-6
antibody or bin‘diﬁg ffagment r_hereof-may be post-translationally modified to include a
detectable moiety such as set forth previously in the disclosure. ,
[0881] The IL-6 level in the biological sample is determined using a modified anti-IL-6
‘ anﬁb,ody or binding ﬁagmcnt thereof as sét forth heréin',l and comparing the level of m6 in
the biological sample against a standard level of IL-6 (e.g., the level in normal biological
samples) The skilled clinician would understand that some vanablhty may exist between
normal biological samples, and would take that into consideration when evaluatmg results

[0882.] _The above-recited assay may also be useful in monitoring a d1seasc or disorder,
where the level of IL-6 obtained in a biological sample from a patient believed to have an

- IL-6 associated disease or disorder is compared with the level of IL-6 in prior Biological |
samples from the same patient, in order to ascertain whefher the IL-6 level in said patient

has changed with, for example, a treatment rcglmcn _ ;
[0883] The invention is also directed to a method of in vivo unaglng which detects the

presence of cells which express IL-6 comprising administering a dlagnost_lcally effective
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amount of a diagnostic composition. Said in vivo imaging is useful for the detection and
. imaging of IL-6 expressing tumors or metastases and IL-6 ekbressing inflammatory sites,
for example, and can be used as part of a planning regimen-for.design of an effective
cancer or arthritis treatment protocol.. The treatment protocol may include, for example,
one or more of radiation, chemotherapy," cytokine therapy, gene therapy, and. antibody
therapy, as well as an anti-IL-6 antibody or fragment thereof.
[0884] A skilled clinician would understand that a biological sample ir;cludes; ‘but is not
limited to, sera, plasma, urine, saliva, mucous, pleural fluid, synovial fluid aﬁd spinal fluid.
Methods of Ameliorating or Reducing Symptoms of, or Treating, or Préveutiug,
Diseases and Disorders Associated with, IL-6 ‘ '
[0885] - In another embodiment of the invention, anti-IL-6 aﬂtibodies described herein,
- or fragments thereof, are useful for ameliorating or reducing the symptoms of, or tréating;
or preventing, diseases and disorders associated with IL-6. Anti-]L_-6 antibodies described
herein, or fragments thereof, can also be administered in a therapeutically effective amount
-to patients in neéd of treatment of diseases and disorders associated with IL-6 in the form
of a pharmaceutical composition as described in greater detail below. 7
[0886] In one embodiment of the invéntion, anti-IL-6 antibodies described herein, or
fragments thereof, are useful for ameliorating or reducing the symptoms of, or treating, or
preventing, diseases and disorders associated with fatigue. Diseases and disorders
) associated with fatigue include, but are not limited to, Ageneral fatigue, exercise-induced
fatigue, cancer-related fatigue, inﬂammatbry disease-related fatigue and chronic fatigue
' syndrome. See, for example, Esper DH, er al, The cancer cachexia syndrome: a review of
metabolic and clinical manifestations, Nutr Clin Pract., 2005 Aug;20 (4):369-76; Vgontzas
AN, et al, IL-6 and its circadian secretion in humans, Neuroimmuno_modulation,
2005;12(3):131-40; Robson-Ansley, PJ, er al, Acute interleukin-6 administration impairs
athletic performance in healthy, trained male runners, Can l'J Appl Ph).!siol.,' 2004
Aug;29(4):411-8; Shephard RI., Cytokine responses to physical activity, with particular
reference to - IL-6: sources, actions, and clinical implications, Crit Rev Immunol.,

2002;22(3):165-82; Amold, MC, e al, Using an interleukin-6 challenge to evaluate
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neuropsychological performance in chronic 'fatigué syndrome, Psychol Med., 2002
Aug;32(6):1075-89; Kurzrock R., The fdle of cytokines in cancer-related fatigué, Cancer,
2001 Sep 15;92(6 Suppl):1684-8; Nié_hjmoto N, et .al,.Improvement in Castleman’s disease
by humanized anti-interleukin-6 receptor antibody therapy, Blood, 2000 Jan 1; 95 (1):56-
61; Vgontzés AN, et al, Circadian interleukinfG _sccreti'on and quantity and depth of sleep, J
Clin Endocrinol Metab., 1999 Aug;84(8):2603-7; and. Spath-Schwalbe E, et al, Acute
effects of recombinant human interleukin 6 on cndoc;‘ihc and central nervous sleep .
functions in healthy men, J Clin Endocrinol Metab., 1998 May;83(5):1573-9;. thc
disciosurés of each of which are herein incorporated by reference in their entireties. |
[0887] In a preferred embodiment of the invention, anti-IL-6 antibodies 'dcscribed
herein, or fragments thereof, are uséful for ameliorating or reducing the symptoms of, or
treating, or préventing, cachexia. Diseasés and disordefs ass'ociated with cachexia includé,
buf are not limited to, cancer-related cachexia, cardiac-related cachexia, respiratory-related
cachexia, renal-related éachexia and age-related qachéxia. See, for exaxhplc’, Bartoﬁ, BE.,
 Interleukin-6 ﬁnd new s’r.rategiés for the treatment of cancer, hyperpfdiiferative diseases and
paraneoplaétic syndromes, Expert Opin Ther Targets, 2005 Aug;9(4):737-52; Zaki MH, et
~al, CNTO 328, a monoclonal ar_1tibody .to IL-6, inhibits human tumof—induced cachexia in
.nude iﬁice, Int J Cancer, 2004 Sep 10;111(4):592-5; Trikha M, et al, Targeted anti-
intérleukin—G mondclorihl antibody therapy for cancer: a ;eview of the rationale and clinical
evidence, Clin Cancer Res., 2003 Oct 15;9(‘13_):46'53—65; Lelli G, et al, Treatment of the
. cancer anorexia-cachexia .syndrome: "a critical rcdppraisal, J . Chemother., 2003
Jun;15(3):220-5; Afgiles IM, et al, Cytokines in the pathogenesis of cancer. cachexia, Curr
Opin Clin Nutr Metab Care, 2003 Ju1;6(4):40'1-6;'Barton-BE.,. IL-6-like 'cytokines and
_ cancer cachexia: consequences of chronic inflammation, Immunol Res., 2001;23(1):41-58;
Yamashita J1, et al, Mcdrokyprogesterone acetate and cancer cachexia: ihterleukin-é
involverhent, Breast Canoer, 2000;7(2):130-5; Yeh SS, et &1, Gc;'i_atrié cachexia: the rble of B
cytokines, Am J Clin Nuir., 1999 Aug;70(2):183-97; Strassmann G, et al, Inhibition of
experimental cancer cachéxia by anti-cytokiné and anti-cytokine-receptor therapy, |
Cytokines Mol Ther., 1995 Jun;1(2):107-13; Fujita }, et al, Anti-interieukin-6 receptor

éntibody prevents muscle atrophy in colon-26- adenocarcinbma—bearing mice with
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modulation of lysosomal and ATP-ubiquitin-dependent proteolytic pathways, Int J Caﬁcer,

1996 Nov v27;68(.5):637-43; Tsujinaka T, ef al, Interleukin 6 receptor antibody inhibits

- muscle atrophy and modulates proteolytic systems in.interleukin 6 transgenic mice, J Clin

. Invest., 1996 Jan 1;97(1):244-9; Emilie D, er al, Adminfstration of an anti-interleukin-6

monoclonal antibody to patients with acquired immunodeficiency syndrome and

lymphoma: effect on lymphoma growth and on B clinical Symptoms, Blood, 1994 Oct

15;84 (8):2472-9; and Strassmann G, et af, Eviderice for the involvement of interleukin 6 in
- experimental cancer cachexia, J Clin Invest., 1992 May;SQ(S):1681-4; the disclosurés of

each of which ‘are herein incorporated by reference in their entireties.

A[0888] In another embodiment of the invention, anti-IL-6 antibodies described herein,

- or fragments thereof, are useful for ameliorating or-reducing the symptoms of, or treating, -

or preventing, autoimmune diseases and disorders. Diseases and disorders associated with '
autoimmunity include, ‘but are not limited to, rheumatoid arthritis, systemic lupus
erythematosis (SLE), syétemic juvenile idiopathic arthritis, psoriasis, psoriatic arthropathy,
ankylosing spondylitis, inﬂaminatory bowel disease (IBD), polymyalgia rheumaticé, giant
cell anefitis, autcimmune vasculitis, graft versus host disease (GVHD), Sjogren’s
syndrome, adult onset Still’s diseasé. In a preferred embodiment of the invention,
humanized anti-IL-6 antibodies described herein, or fragments thereof, are useful for
afncliorating or reducing the symptoms of, or treating, or preventing, rheumatoid arthritis
- and systemic juvenile idiopathic arthritis. See, for exam_plé, Nishimoto N., Clinical studies
~ in patients with Castleman’s disease, Crohn’s diséase, and rheumatoid arthritis in Japan,
Clin Rev Allergy iminunol., 2005 Jun;28(3):221-30; Nishimoto N, et al, Treatment of
rheumatoid arthritis with humanized anti-interleukin-6 receptor‘ antibody: a multicenter,
double-blind, placebo-controlled trial, Arthritis Rheum., 2004 Jun;50(6)ﬁ 1761-9; Choy E., -
Interleukih 6 receptor as a target for the treatment of rheumatoid arthritis, Ann Rheum Dis.,
2003 Nov;62 Suppl 2:i168-9; Nishimoto N, ef al, Toxicify, pharmacokinetics, and dose-
finding study of répctitivc treatment with the humanized  anti-interleukin 6 receptor
antibody MRA in rheumatoid arthritis. Phase I/II clinical study, J Rheumatol., 2003
Jul;30(7):1426-35; Mihara M, ef al, Humanized antibody to human interleukin-6 receptor
inhibits the development of collagen arthritis in cynomolgus monkeys, Clin Immunol.,
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-~ . 2001 Mar;98(3):319-26; Nishimoto N, et al, Anti-interleukin 6 reéeptor antibody treatment
in rheumatic disease, Ann Rheum Dis., 2000 Nov;59 Suppl 1:21-7; Tackey E, et al,
Rationale for interleukin-6 blockade in systemic lﬁpus_ erythematosus, Lupus,
2004;13(5):339-43; Finck BK, et al, Interleukin 6.promotes murine lupus in NZB/NZW Fl

- mice, J Clin Invest., 1994 Aug;94 (2):585-91; Kitani A, et al, Autostimulatory effects of
IL-6 on excessive B cell differentiation in patients with systemic lupus erythematosus: .
analysis of IL-6 production and IL-6R expression, Clin Exp Immunol., 1992 Apf;88(1):75-
83; Stuart RA, et al, Elevated serum interleu.kinfﬁ levels associated with active disease in
systemic connectivé tissue disorders, Clin Exp Rheumatol., 1995 Jan-Feb;I3 (1):17-22;
Mihara M, et al, IL-6 receptor blockage inhibits the onset of autoimmune kidney disease in
NZB/W Fl mice, Clin Exp Immunol., 1998,]{111;12(3):397-402; Woo P, et al, Open label.
phase II trial of single, ascending doses of MRA in Caucasian children with severe
‘syStemic juvenile idiopathic arthritis: proof of principle of the efficacy of IL-6 reéeptor '
blockade in this type of arthritis and demonstration of prolonged clinical improvement,
Arthritis Res Ther., 20(_)5;7(6):RI281~8. Epub 2005 Sep_ 15; Yokota S, et al, Clinical study
of tocilizamab in children with sys_temic;onsgt Juvenile idiopafhic arthritis, Clin Rev
Allergy Immunol., 2005 Jun;28(3):231-8; Yokota S, et al, ’I‘herapéutic efficacy of
humanized recombinant anti-interleukin—ﬁ receptor antibody in children with systemic-
onset juvenile idiopathic arthritis, Arthritis Rheum., 2005 Mar;52(3):818-25; de Benedetti
F, et al, Targeting the interleukin-6 receptor: a new treatment for systemic juvenile

‘ 'idiop,athic arthritis?, Arthritis Rheum., 2005 Mar;52(3):687-93; De Benedetti F, et al, Is
systemic juvenile rheumatoid arthritis an interleukin 6 mediated disease?, J Rheumatol.,
1998 Feb;25(2):203-7; Ishihara K, et al, IL-6 in autoimmune disease and _chronic

inflammatory proliferative disease, Cytokine Growth Factor Rév.,‘ 2002 Aug-Oct;13 (4-
5):357- 68; Gilhar A, et al, In vivo effects of cytokines on psoriatic skin grafted on nude
mice :involvement of the tumor nec_:rosis factor (TNF) receptor, Clin Exp Immﬁnol., 1996
Oct;106(1):134-42; Spadaro A, et al, Interleukin-6 and soluble -i'nterleukin-2. receptor in '
psoriatic arthritis: correlations with clinical and laboratory parameters, Clin Exp
Rheumatol.:, _1.996 Jul—Aug;14 (4):413-6; Ameglio F, et al, Interleukin-6 and tumor necrosis

factor levels decrease in the suction blister fluids of psoriatic patients during effective
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therapy, Dermatology, 1994;189(4):359-63; Wendling D, et al, Combination thcrapy of
anti-CD4 and anti.-IL_-G monoclonal antibodies in a case of severe spondylarthropathy, Br J
Rheumato'l., 1996 Dec;35(12):1330; Gratacos J, ef al, Serum cytokines (IL-6, TNF-alpha,
" IL-1 beta and IFN-gamma) in ankylosing spondylitis: a close correlation between serum
IL-6 and disease activity and severity, Br J Rheumatol., 1994 0ct;33(10):927—.31;‘ Ito H.,
Treatment of Crohn’s disease with anti-IL-6 receptor antibody, J Gastroenterol., 2005
Mar;40 Suppl 16:32-4; Ito H, et al, A pilot randomized trial of a human anti-interleukin-6
- receptor monoclonal antibody in active Crohn’s disease, Gastroenterology, 2004
Apr§126(4):989—96; discussion 947; Ito H., IL-6 and Crohn’s disease, Curr Drug Targets
Inflamm Allergy, 2003 Jun;2(2):12530; Ito H, et al, Anti-IL-6 receptor monoclonal

antibody inhibits leukocyte recruitment and promotes- T-cell apoptosis in a murine model of

Crohn’s disease, J Gastroenterol., 2002 Nov;37 Suppl 14:56-61; Ito H., Anti-interleukin-6 -

therapy for Crohn’s disease, Curr Pharm Des., 2003;9(4):295-305; Salvarani C, ef al,
Acute-phase reactants and the risk of relapse/recurrence in polymyalgia rheumatica: a
prospective follow-up study, Arthritis Rheum., 2005 Feb 15;53(1);33-8; Roche NE, er al,
Correlation of interleukin-6 production and disease activity in polymyélgia rheumatica and |
giant cell arteritis, Arthritis Rheum., 1993 Sep;36(9):1286-94; Gupta M, er dl, Cytokine
modulation with immune gamma-globulin in peripheral blood of normal children and its
implications in Kawas.aki disease treatment, J Clin Immunol., 2001 May;21(3):193-9;
~ Noris M, ef al, Interleukin-6 and RANTES in Takayasu arteritis: a guide for therapéutic
decisions?, Circulation, 1999 Jul 6;100(1):55-60; Besbas N, ef al, The role of cytokines in
Henoch Schon]ein’ purpura, Scand J Rheumatol., 1997;26(6):456-60; Hirohata S, et al,
Cerebrospinal fluid interleukin-6 in progressive Neuro-Behcet’s -syndromc, Clin Immunol
Immunopathol., 1997 Jan;82(1):12-7; Yamakawa Y, et al, Tnterleukin-6 (IL-6) in patients
with Bcﬁcet’s disease, J Dermatol Sci., 1996 Mar;11(3):189-95; Kim DS., Serurh
interleukin-6 in Kawasaki disease; Yonsei Med J., 1992 Jﬁn;33(2):183-8; Lange, A.,.et al,
Cytokines, adhesion..molecules (E-selectin and VCAM-1) and graft-versus-host disease,
Arch. Immunol Ther Exp., 1995, 43(2):99-105; Tanaka, J., et al, Cytokine gene cxpression‘
after allogeneic bone marrow transplantation, Leuk. Lymphoma, 1995 16(5-6):413-418;

Dickenson, AM, et al, Predicﬁng outcome in hematological stem cell transplantation, Arch
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Immunol Ther Exp., 2002 50(6):371-8; Zeiser, R, et al, Immunopathogenesis of acute

- graft-versus-host disease: implications for novel preventive and therapeutic strategies, Ann

Hemétol., 2004 83(9):55 1-65; Dickinson, AM, et al, Genetic polymorphisms predicting the

- outcome of bone marrow transplants, Br. ] Haematol., 2004 127(5):479-90; and Scheinberg

MA, et al, Interleukin 6: a possible marker of disease activity in adult onset Still’s disease,

Clin Exp Rheumatol., 1996 Nov-Dec;14 (6):653-5, the disclosures of each of which are-

herein incorporated by reference in their entireties.

[0889] In anOthe: embodiment of the invention, anti-IL-6 anﬁibodies described herein,

. or fragments thereof, are useful for ameliorating or reducing the symptoms of, or treating,

or preventing, diseases and disorders a’s‘sociated'with' the skeletal system. Diseases and
disorders associated with thc skeletal system include, but are not limited to,. ostecarthritis,

osteoporosis and Paget’s disease of bone. In a preferred embodiment of the invention,

humanized anti-IL-6 antibodies described herein, or fragments thereof, are useful for -

ameliorating or reducing the symptoms of, or treating, or preventing, osteoarthritis. See,

for examp]é,‘Malemud_ CI., Cytokines as therapeutic ‘ta:gets for osteoérthritis', BioDrugs,

-2004;18(1):23-35; Westacott CJ, et al, Cytokines in osteoarthritis: mediators or markers of
joint destruction?, Semin Arthritis Rheum., 1996 Féb;25(4):254-72;' Sugiyama T.,

Involvement of interleukin-6 and prostaglandin E2 in particular osteoporosis of

postmenopausal women with rheumatoid arthritis, ] Bone Miner Metab., 2001;19(2):89-96;

* Abrahamsen B, et al; Cytokines and bone loss in a S-yéar longitudinal study - hormone

replacement - therapy suppresses serum soluble interleukin-6 receptor and - increases

int_er]eukiml—:cceptor antagonist: the Danish Osteoporosis Prevention Study, J Bone Miner

' Res., 2000 Aug;15(8):1545-54; Straub RH, et al, Hormone replacement therapy and

interrelation between serum interleikin-6 and body mass index in postmenopausal women:
a population-based study, J Clin Endocrinol Metab., 2000 Ma:;85(3):1340—4; Manolagas
SC, The role of IL-6 type cytokines and their receptors in bone, Ann N 'Y Acad Sci., 1998

May 1;840:194-204; Ershler WB, et al, Immu-nollogic aspects of .(')steoporosis, Dev 'Co'rnp _

Immunol., 1997 Nov-Dec;21(6):487—99; Jilka RL., et al, Increased osteoclast,developmeht

 after estrogen loss: mediation by interleukin-6, Science, 1992 Tul 3;257(5066):88—91;

Kallen KJ, et al, New developments in IL-6 dependent biology and therapy: where do we
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stand and what are ﬂle optioﬁs?, Expert Opih Investig Drugs, 1999 Sep;8(9):1327-49;
Neale SD, et al, The influence of serum cytokines and gfowth factors on osteoclast
formation in Paget’s disease, QJIM, 2002 Apr;95 (4):233 - 40; Roodman GD, Osteoclast
function In Paget’s disease and multiple myeloma, Bone, 1995 Aug;17(2 Suppl):57S-618S;
Hoyland JA, et al, Ihtcrleukin--G,-H.J-ti receptor; and IL-6 nuclear factdr gene expression in
Paget’s disease, J Bone Miner Res., 1994 Jan;9(1):75-80; and Roodman GD, et al,:
Interleukin 6. A potential autocrinc/paracrine factor in Paget’s disease of bohe, J Clin
Invest., 1992 Jan;89(1):46-52; the disclosures of each of which are herein incorporated by
reference in their entireties. '. o '

[0890] In another embodiment of the invention, anti-‘IL,-6 antibodies described herein,
or fragments thereof, are useful for ameliorating or reducing the symptorhs of, or treating,
or prefenting, diseases and disorders associated with cancer.. Diseases and disorders
associated with cancer include, but are not limited to, multiple myeloma, Hodgkin’s
lymphbma, non-Hodgkin’s lymphoma, prostate cancer, leukemia, renal cell cancer,
multicentric Castleman’s disease, ovarian cancer, drug resistance in. cancer chemotherapy
--and cancer chéxhotherapy toxicity. See, for example, Hirata T,-et al, Humanized anti-
interleukin-6 receptor monoclonal antibody induced apoptosis of fresh and cloned human
| myeloma cells in vitro, Leuk Res., 2003 Apr;27(4):343-9, Bataille R, et al, Biologic effects
of anti-interleukin-6 murine monoclonal antibody in advanced multiple myeloma, Blood,
1995 Jul 15;86 (2):685-91; Goto H, et al, Mouse anti-human interleukin-6 receptor
~ monoclonal antibody inhibits proliferation of fresh human myeloma cells in vitro, Jpn.J
Cémcer Res., 1994 Sep;85(9):958-65; Klein B, et al, Murine anti-interleukin-6 monoclonal
antibody therapy for a patient with plasma ce]l leukemia, Blood, 1991 Sep 1;78(5):1198- A
204; Mauray S, et al, Epstein-Barr virus-dependent lymphoproliferative disease: critical
role of IL-6, Eur J Immunol., 2000 Jul;30(7):2065-73; Tsunenari T, et al, New xenograft
model of multiple myeloma and efficacy of a humanized antibody against human
interleukin-6 recéptor, Blood, 1997 Sep 15;50(6):2437-44; Emilie D, et al, Interleukin-6
production in high-grade B lymphomas: correlation with the presence of malignant
immunoblasts in acquired immunodeficiency syndrome and in human immunodeficiency

virus-seronegative patients, Blood, 1992 Jul 15;80(2):498-504; Emilie D, et al,
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Administration of an anti-interleukin-6 monoclonal antibody to patients with acqﬁired
immunodeficiency syndrome and lymphbma: éffect on lymphoma growth and on B clinical
Symptoms, Blood, 1994 Oct 15; 84(8):2472-9; Smith PC, et al, Anti-interleukin-6
| monoclonal antibody induces regression of human prostate cancer xenografts in nude mice,
Prostate, 2001 Jun 15;48(1):47-53; Sl-hith PC? et al, Interleukin-6 and prostate cancer
progression, Cytokine Growth.Factor Rev., 2001 Mar;12(1):33-40; Chung TD, et al,
Characterization of the role of IL-6 in the progression of prostate cancer, Prostate, 1999 -
- Feb 15;38(3):199-207; Okamoto M, ét al, Interleukin-6 as a paracrine and autocrine grdwth
factdr in human prostatic carcinoma cells 'in vitro, lCanccr Res., 1997 Jan 1;57(1):141-6;

Reittie JE, et al, Interleukin-6 inhibits apoptosis and tumor necrosis factor induced

o proliferation of B-ehronic lymphocytic leukemia, Leuk Lymphoma, 1996 Jun;22(1-2):83--

90, follow 186, color plate VI; Sugiyama H, et al, The expression of 11,-6 and its related
gchcs in acute leukemia, Leuk Lymphoma, 1996 Mar;21(1-2):49-52; Bétaillc R, et al,
Effects of an anti-interleukin-6 (IL-6) murine monoclonal antibody in a patient with acute
monoblastic leukemia, Med Oncol Tumor Pharmacother., 1993;10(4):185-8; Kedar 1, er al,
Thalidomide reduces serum C-reactive protein and interleukin-6 and-induccs response to
IL-2 in a fraction of metastatic renal cell cancer patients who failed IL-2-based therapy, Int
J Cancer, 2004 Jun 10;110(2):260-5; Angelo LS, Talpaz M, Kurzrock R, Autocrine
interleukin-6 productidn in renal cell carcinoma: evidence for the involvement of pS3,
Canc_ér Res., 2002 Feb 1;62(3):932-40; Nishimoto N; Humé.hized anti-interleukin-6
receptor antibody treatment of multicentric Castleman disease, Blood, 2005 Oct
15;106(8'):262732,' Epub 2005 Jul 5; Katsume A, et al, Anti-interleukin 6 (IL-6) receptor
antibody suppresses Castleman’s disease like symptoms emerged in IL-6 transgenic mice,
Cytokinc, 2002 Dec 21;20(6):304-11; Nishimoto N, et al,'-lmprovemeht in Castleman’s
disease by humanized anti-interleukin-6 receptor antibody therapy, Blood, 2000 Jan
1;95{(1):56-61; Screpanti I, Inactivation of the IL-6 éene prevents dcvclopmcht of |
multicentric Castleman’s disease in C/EBP beta-deficient mice, J Exp Med., 1996 Oct
1;184(4):1561-6; Hsu SM, et al, Expression of interleukin-6 in Castleman’s disease, Hum -
Pathol., 1993 Aug;24(8):833;9; Yoshizaki K, et al, Pathogenic significance of interleukin-6
(IL 6/BSF-2) in Castlem.an’s disease, Blood, 1989 Sep;74(4):1360-7; Nilsson MB, et al,
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Interleukin-6, secretéd by humaﬁ ovarian carcinoma cells, is a potent proangiogenic
" cytokine, Cancer Res., 2005 Dec 1;65(23):10794-800; _Toi.1ﬁrais O, et al, Constitutive
expression of TGF-betal, interleukin-6 and interleukin-8 by tumor cells as a major
component of immune escape in human ovarian cércinoma, Eur Cytokine Netw., 2003 Oct-
Dec;14(4):246-55; Obata NH,H et al, Effects of interleukin 6 on in Qitro cell attachment,
migration and invasion of human ovarian carcinoma, Anticancer Res., 1997 Jan-Feb;17
(1A):337-42; Dedoussis GV, et al, Endogcnoué interleukin 6 conveys resistahce to cis-
diamminedichloroplatinum-mediated apoptosis of the K562 human leUkerrﬁb cell line, Exp
Cell Res., 1999 Jun 15;249(2):269-78; Borsellino N, et al, Blocking Signaling thrdugh the
Gp130 receptor chain by interleukin-6 and oncostatin M inhibits PC-3 cell grdwth and
- sensitizes the tumor cells to etoposide ﬁnd cisplatin-mediated cytotoxicity, Cancer, 1999 -
Jan 1;85(1):134-44; Borsellino N, et al; Endogenous interleukin '6 is a resistance factor for
cis-diamminedichloroplatinum and etoposide-mediated cytotoxicity of human prostate |
carcinoma cell lines, Cancer Res., 1995 Qct 15;55_(20):4633-9; Mizutani Y, et al,
Sensitization of human renal cell carcinoxﬁa cells to cis—diamminedichIOro'platinl_lm(Il) by
. anti-interleukin 6 monoclonal antibody or anti-interleukin 6 receptor monoclonal antibody;
Cancer Res., 1995 Feb 1;55(3):590-6; Yusuf RZ, et al, Paclitaxel resistance: molecular -
| mechanisms and pharmacologic manipulafion, Curr Cancer Drug Targets, 2003 Feb;3(1):1-
19; Duan Z, et al, Overexpression of 1L-6 but not IL-8 increases paclitaxel resistance of U-
20S human osteosarcoma cells, Cytokine, 2002 Mar 7;17(5):234-42; Conze D, et al,
Autocrine production of interleukin 6 causes multidrug' resistance in breast cancer cellé,
Cancer Res., 2001 Dec 15;61(24):8851~8'; Rossi JF, et al, Optimizing the use of anti-
intérleukin—G 'monoclonal antibody with dexamethasone and 140 mg/m?2 of melphalan in
multiple myeloma: results of a pilot study including biological aspects, Bone Marrow
Transplant, 2005 Nov;36(9):771-9; and Tonini G, et al, Oxaliplzitin may induce cytokine-
release syndrome in colorectal cancer patients, J Biol Regul Homeost Agents, 2002 Apr-
Jun;16 (2):105-9; the disclosures of each of which are herein incbrporated by ‘reference in
their entireties. _

[0891] In anothe_r embodiment of the invention, anti-IL-6 antibodies described herein,

or fragments thereof, are useful for ameliorating or reducing the symptoms of, or treating,
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or preventing, ischemic heart dlsease atherosclerosm obesny, diabetes, asthma, multlple
sclerosm, Alzheuner s disease, cerebrovascular dlsease fever, acute phase response,
allergies, anemia, anemia of inflammation (anerma of chronic disease), hypertension,
. depression, depression associated with a ch:on1c illness, thrombosw thrombocytos1s, acute
heart failure, metabolic yndromé miscarriage, obesity, chromc -prostatitis
glomerulonephritis, pelvic inflammatory disease, reperfusion injury, and transplant
rejection. See, for example, Tzoulaki [, et al, C-reactive protein, mterleukm—G and soluble
- adhesion molecules as predictors of progressive peripheral atherosclerosis in the general |
populatxon Edmburgh Artery Study, C1rculat1on, 2005 Aug 16 ;112(7):976-83, Epub 2005

Aug 8; Rattazzi M, et al, C-reactive protein and interleukin-6 in vascular disease: cu]prlts

- - or passive bystanders?, J Hypertens., 2003 Oct;21(10):1787-803; Ito T,-ef al, HMG-CoA"

reductase inhibitors reduce interleukin-6 synthesis in human vascular smooth muscle cells,
Cardiovasc Drugs ~Ther., 2002 Mar;16(2):121-6; Stenvinkel P, et al, 'Mortalit'y,
malnutrition and atherosclerosis in ESRD: what is the role of interleukin-67, Kidney Int
Suppl., 2002 May;(80):103-8; Yudkin IS, et al, Inflammation, obe_s;i'ty, stress and coronary
heart disease: is interleukin-6 the link?, Atherosclero’sis, 2000 Feb;148(2):209-14; Huber
SA, et al, Interleukin-6 exaoefbétes éé_rly atherosclerosis in mice, Arterioscler T_hromb
- .Vasc Biol., 1999 Oct;19(10):2364-7; Kado S, et ﬁl, Circulating levels of interleukin-6, its
soluble receptor and interleukin-6/interleukin-6 receptor rcomplexes' in patients Qith type 2
diabetes mellitus,-Acta Diabetol., 1999 Jun;36(1-2):67-7_?.; Sukovich DA, et al, Expreésion
of interleukin-6 in atherosclerotic lesions of male ApoE-knockout mice: inhibition bj
17beta-estradiol, Arterioscler Thromb Vasc Biol.,1998 Sépt;8(9):1498-50'5; Klover PJ, et
al, Interlenkin-6 depletion selectively improves hepatic inéulin action in obesity,
- Endocrinology, 2005 Aug;146(8):3417-27, Epub 2005 Apr 21; Leé YH, et al, The evolving
role of inflammation in obésity and the metabolic syndrome, Curr Diab Rep., 2005
Feb;5(1):70-5; Diamant M, et al, The association bet\ﬁecn abdominal visceral fat and
carotid stiffness is mediated by circulating inflammatory markers in uncomplicated type 2
diabetes, J Clin Endocrinol Metab., 2005 Mar;90(3):1495-501, Epub 2004 Dec 21; B.ray" '
GA, Medical consequences of obesity, J Clin EndOcrinol Métab., 2004 Jun;89(6):2583 9,

Klover PJ, et al, Chronic exposure to interleukin-6 causes hepatic insulin resistance in
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mice, Diabetes, 2003 Nov;52 (11):2784-9; Yudkin JS, et al, Inﬂﬁmmation, obesity, siress
and coronary heart disease: is interleukiﬁ-6* the link?, Atherosclerosis, 2000
Fcb;148(2):209-14; Doganci A, et al, Pathological role of IL-6 in the experimental allergic
" bronchial asthma in mice, Clin Rev Allergy Immﬁnol., 2005 Jun;2,8(3_):257-70; Doganci A,
et al, The IL-6R albha chain éontrols lung CD4+CD25+ Treg devclbpmcnt and function
during allergic airway inflammation in vive, J Clin Invest., 2005 Feb;115(2):313 25,
(Erratum in: J Clin Invest., 2005 May;115(5): 138‘8, Lehr, Hans A [added])_; Stelmasiak Z, et
al, I 6 and sIL-6R concentration in the cerebrospinal fluid and scrum' of MS patients, Med
Sci Monit., 2001 Sep-Oct;7(5):914-8; Tilgner J, et ﬁl, Continuous interleukin-6"application
in vivo via macroencapsulation of interleukin—é—expressiné COS-7 cells lindudeslmassive
gliosis, Glia, 2001 Sep;35(3):234-45, Brunello- AG, et al, Astrocytic alterations in
interleukin-6 Soluble interleukin-6 receptor alpha doublc—Umsécnic mice, Am J Pathol,,
2000 Nov;157(5):1485-93; Hampel H, et al, Pattern of interleukin-6 receptor complex '
immuﬁoreactivity between cortical regions of rapid autopsy normal and Alzheimer’s
disease brain, Eur Arch Psychiatry Clin Neurosci., 2005 Aug;255(4):269-’78,'Epub 2004
-Nov 26; Cacquével M et al, CytokineS in neuroinflammation and Alzheimer’s disease,
Curr Drug Targets, 2004 Aug;5(6):529-34; Quintanilla RA, et al, Interleukin 6 induces
| Alzheimer-type phosphorylation of tau prdtein by deregulating the cdk5/p35 pathway, Exp
Cell Res., 2004 Apr 15; 295 (1):245-57; Gadient RA, et al, Interleukin-6 (IL-6)--a
molecule with both beneficial and destructive potentials, Prog Neurobiol., 1997
Aug;52(5):379-90; Hull M, et al, Occurrence of interleukin-6 in cortical plaques of
Alzheixner’s disease patients may precede transformation of diffuse into neuritic plaques,
Ann N'Y Acad Sci., 1996 Jan 17;777:205-12; Rallidis LS, et al, Inflammatory markers and
in-hospital mortality in acute ischaemic stroke, Atherosclerosis, 2005 Dec 30; Emsley HC,
et al, Interleukin-6 and acute ischaemic stroke, Acta Neurol Scand., 2005 Oct;112(4):273-
4: Smith CJ, ér al, Peak plasma interleukin-6 and other peripheral markers of inflammation
in the first week of ischaemic stroke correlate with brain _infarct.'volume, stroke severity
and long-term outcome, BMC Neurol., 2004 Jan 15;4:2; Vila N, et al, Proinflammatory
cytokines and early neurological worsening in ischemic stroke, Stroke, 2000

Oct;31(10):2325-9; and Tarkowski E, et al, Early. intrathecal productionof interleukin-6

205



- WO 2008/144763 ~ PCT/US2008/064432

predicts the size of brain lesion in stroke, Stroke, 1995 Aug;26(8):1393-8; the disclosures
of each of which are herein mcorporated by reference in their entireties.

[0892] Im another embodiment of the mventlon antx-IL 6 antibodies descrlbed herein,

or fragments thereof, are useful for ameliorating or reducing the symptoms of, or treating,

or preventing, diseases and disorders associated with cytokine storm. Diseases and

disorders associated with cytokine storm include, but are not limited to, graft versus host

disease (GVHD), avian influenza, smallpox pandemic influenza, adult respiratory distress

: _syndrome (ARDS), severe acute resplratory syndrome (SARS), sep51s, and systemlc

mﬂamrnatory response syndrome (SIRS). See, for example, Cecil, R. L., Goldman, L., &

Bennett, J. C. (2000). Cecil textbook of medicine. Philadelphia: W.B. Saunders; Ferrara J L,

. et al., Cytokine storm ef graft—versrls—host.disease: a crirical effector role for interleukin-1, "
Transplant Proc. 1993 Feb;25(1 Pt 2):1216-7; Osterholm MT, Preparing for the Next

| ‘Pandemic, N Engl J Med. 2005 May 5;352(18):1839-42; Huang K1, et al., 7 An interfero.n-.
gamma-related cytoklne storm in SARS patients, J Med Virol. 2005 Feb;75(2):185-94; and

: Cheung CY, et al., Induction of promﬂarnmatory cytokmes in human macrophages by

influenza A (H5N1) viruses: a mechanlsm for the unusual severlty of human disease?

Lancet. 2002 Dec 7:360(9348):1831-7. | | |

[0893] In anothér embodiment of the invention, anti-IL-6 antibodies described herein,

or fragments thereof, are useful as a wakefulness aid.

. Administration

[0894] Inone embodiment of the invention, the anti-TL-6 antibodies described herein, or
IL-6 'bind_ing fragments thereof, as well as combinations of saici antibody fragments, are
administered to a subject at a concentration of between about 0.1 and 20 mg/kg, such as
about 0.4 mg/kg, about 0.8 mg/kg, about 1.6 mg/kg, or about 4 mg/kg, of body weight of
recipient subject. In a preferred embodiment of the im'rention, the anti-IL-6 antibodies
described herein, or IL-6 binding fragments thereof, as well as combinations of said
antibody fragments, are administered to a subject at a concentration of about 0.4 mg/kg of
body weight of recipient subject. In a preferred embodiment of the invention, the anti-IL-6

antibodies described herein, or IL-6 binding fragments thereof, as well as combinations of
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said antibody fragmeﬁts; are administered to a‘ recipient subject with 2 frequency of once
© every twenty-six weeks or less, such as once eve'l;y sixteen weeks or less, once every eight
 weeks or less, or.once every four weeks, or less. ,
[0895] It is understood that the effective ddsage may depend on recipient subject
attributes, such as, fbr example, age, gender, pregnancy status, body 1ﬁass index, lean body
mass, condition or conditions for which the composition is given, other health conditions of
the recipient subject that may affect metabolism or tolerance of the compositioh, levels of
IL-6 in the recipient subject, and resistance to the composition (for ekample, artsing from
the patient developing antibodies against the coxﬁposition). A person of skill in the art
would be able to determine an efféctivg dosage and frequency of administration. through
routine experimentation, for example guided by the disclosure herein and the teachings in
Goodman, L. S., Gilman, A., Brunton, L. L., Lazo, . S., & Parker, K. L. (2006). Goodman
& Gilman's the pharmacological basis of therapeutics. New York: McGraw-Hill; Howland, '
R. D., Mycek, M, J., Harvey, R. A., Champe, P. C.,, & Mycek; M. J. (2006). Pharmacology.
Lippincott's illustrated reviews. Philadelphia: Lippincott Williams & Wilkins; and Golan,
-D. E. (2008). Pﬁnciples of pharmacology: the pathophysiologic basis of drug therapy.
Philadelphia, Pa., [ete.]: Lippincott Williams & Wilkins. | _
[0896] In another embodiment of thé invention, the anti-IL-6 antibodies described
herein, or IL-6 binding fragments thereof, as well as combinations of said éntibody
' fragments, are administered to.a subject in a pharmaceutical formulation.
[0897] A “pharmaceutical composition” refers to a chemical or biological composition
suitable for administration to a mammal.  Such compositions may be specifically
formulated. for administration via one or more of a number of routes, including but not
limited to buccal, epicutaneous, epidurai, inhalation, intraarterial, intracardial,
intracerebroventricular, intradermal, intramuscular, intranasal, iﬂtraoc1ﬂar, intraperitoneal,
intraspiral, inﬁathécal, intravenous, oral, parenteral, rectally via an enema or suppository,
subcutaneous, subdermal, sublingual, transdermal, and transﬁmcosal. In addition,
administration can occur by means of injection, powder, liquid, gel, drops, or other means

- of administration.
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. [0898] Inone emb.odiment of the invention, ﬂle anti-IL-6 antibodies described herein, or
" IL-6 binding fragments theréof, as well as oombinations of said antibody fragments, may
be opﬁona]ly administered in combination with one or mdre_ active agents. Such active
- agents include analgesic, antipyretic, anti-inflammatory, antibiotic, ahtiviral, and anti-
cytokine agents. Active agenfs mclude agonists, antagonists, and mbdulators of TNF-a,
IL-2, IL-4, IL-6, IL-10, IL-12, IL-13, IL-18, IFN-0, IFN-y, BAFF, CXCL13, 1P-10, VEGF, -
EPO, EGF, HRG, Hepatocyfe Grbwth, Factor (HGF), Hepcidin, including antibodies
reactive against any of the foregoing, and antibodies reactive against any of their receptors.
Active . agents al.so include Z-Arylpropionié. acids, Aceclofenac, Aceﬁletacin,
Acetylsalicylic acid. (Aspirin), Alt:lo_fenac, A]mihoprofen, Amoxiprin, Arﬁpyrone,'
Arylalkaﬁoic acids, Azapropazone, Benorylate/Benorilate; ;Benoxaprofen, Bromfenac,
Carprofen, Celecoxib, Choline m_aglies'ium- salicylate, Clofeione, COX-2 inhibitors,
Dexibuprofen, Dexketoprofen,-Dic]bfenac, Diflunisal, Droxicam, Ethenzamidé, Etddolac,- '
Etoricdxib, Faislamine, fenamic ac.ids,_l, Fenbﬁfen, _ Fehoprofe_n, Flufenamic * acid,
Flunoxaprofeﬁ, Flurbipfofen, Ibup_rofen, Ibuproxarn, Indometacin, Indéprofen, Kebuzone,
-Ketoprofen, Keforolac, Lornoxicam,. beéprofen, Lumiracoxib, Magnesium sa]iéylate,
Meclofenamic acid, Mefenamic acid, Meloxicam, Metamizole, Methyl salicylate,
Mofebutazone, Nabumetone, Naproxen, N—Afylanthranilici acids, ‘Oxametacin, Oxaprozin,
Oxicams, Oxyphe'nbutazone; Parecoxib, Phenazone, Phenylbutazone, Phenylbutazone,
Piroxicam, Pirprofen, profens, Proglumetacin, Pyrazolidine derivatives, Rofecoxib, Salicyl
-.salicylate, Salicylérnide, Salicylates, Sulfinpyrazone, Sulindac, - Suprofen, ‘Ténoxicam,
Ti'z_lprofenic acid, Tolfenamic acid, Tolmetin, andr Valdecoxib.  Antibiotics include
~ Amikacin, Aminogljasides,' Amoxicillin, Ampici]lin; Ansamycins, Arsphenamine,
Azithromycin, Azlocillin, Aztreonam, Bﬁcitracin, Carbacephem, Carbapenems,
Carbenicillin, Cefaclor, Cefadroxil, Cefalexin, Cefalothin, Céfa]otin, Cefamandole,
Cefazolin, Cefdinir, Cefditoren, Cefepim_e, Cefixime, Cefoperazone, Cefotaxime,
Cefoxitin, Cefpodoxime, Cefprozil, Ceftazidime, Ceftibuten, Céftizoximc, Ceftobipfole, j
* Ceftriaxone, Cefuroxime, Cephalosporihs,' Chloramphenicol, Cilastatin, Ciprofloxacin,
Clarithromycilll,' C.lindar_nycin, Cloxacillin, . Colistin, Cd-trimokazole,' Dalfopristin,

Demeclocycline, - Dicloxacillin, Dirithromycin, Doripenem, Doxycycline, Enoxacin,
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Ertapenem, Erythromycin, Ethambutol, Flucloxacillin, Fosfomycin, Furazolidone, Fuéidic
acid, Gatifloxacin, Geldanamycin, Gentamicin, Glycopeptides, Herbimycin, Imipenem,
Isoniazid, Kanamycin, Levofioxacin, Lincomycin, Linezolid, Lomefioxacin, Loracarbef,
Macr_olides, Mafenide, Meropenem, Meticillin, Metronidazole, Mezlocillin, Minocycline,
Monobactams, Moxifloxacin, Mupirocin, Nafcillin, Neomycin, Netilmicin, Nitrofurantoin,
Norfloxacin, Ofloxacin, Oxacillin, Oxytetracycline, Paromomycin, Penicillin, Penicillins,
Piperacillin, Platensimycin, Polymyxin B, Polypeptides, Prontosil, Pyrazinamide,
- Quinolones, Quinupristin, Rifampicin, Rifampin, Roxithromycin, Spectinomycih,
Streptomycin, Sulfacetamide, Sulfamethizole, Sulfanilimide, Sulfasalazine, Sulfisoxazole,
Sulfonamides, Teicoplanin, Telithromycin, Tetracycline, Tetracyclines, Ticarcill'in,
Tinidazole, Tobramycin, Trimethoprim, -  Trimethoprim-Sulfamethoxazole,
Troleandomycin, Trovafloxacin, and  Vancomycin.  Active agénts also include
Aldosterone, Beclometasone, Betamethasone, Corticosteroids, Cortisol, Cortisone acetate,
Deoxycorticosterone acetate, Dexamethasone, Fludrocortisone acetate, Glucocorticoids,
Hydrocortisone, Methylprec.lnisolone,' Prednisolone, Prednisone, Steroids, and
Triamcinblone. Antiviral agents inclﬁde abacavir, aciclovir, acyclovir, adefovir,
amantadine, amprenavir, an antiretrdviral fixed dose combination, an - antiretroviral
synergistic enhancer, arbidol, atazanavir, atripla, brivudine, cidofbvir-, combivir, darunavir,
delavirdine, didanosihe, docosanol, edoxudine, efavirenz, emtricitabine, enfuvirtide,
entecavir, entry inhibitors, famciclovir, fomivirsen, fosémprena\'.rir, foscarnet, fosfonet,
fusion inhibitor, ganciclovir, gardasil, ibacitabine, idoxuridine, imiquimod, imunovir,
indinavir, inosine, integrase inhibitor, interferon, interferon type I, interferon type II,
interferon type Ill, lamivudine, lopinavir, loviride, maraviroc, MK-0518, moroxydine,
nelfinavir, nevirapine, nexavir, nucleoside analogues, oseltamivir, penciclovir, peramivir,
pleconaril, podophyllotoxin, protease inhibitor, reverse transcriptase inhibitor, ribavirin,
rimantadine, ritonavir, saguinavir, stavudine, tenofovir, tenofovir- disoproxil, tipranavir,
trifluridine, trizivir,  tromantadine, truvada, valaciclovir, valganciclovir, victiviroc,
vidarabine, viramidine, zalcitabine, zanamivir, and zidovudine. Any suitable combination.

of these active agents is also contemplated.
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[0899] A “pharmaceutical excipient” or a “phannaceutically acceptable excipient” is a
_ carrier, usually a liquid, in which an active therapeutic 'agcnt is formulated. In one
embodiment’ of the invention, the active 'thera_péutic agent is a humanized antibody
- described herein, or. one or more fragments thereof. The-cxcipient geﬁerally does not
provide any pharmacological écﬁvity to the formulation, though it may provide chemical
and/or biological stability, and release'charactgi'istics. Exemplary formulations can be
' found, for éxample, in Remington’s Phannaccutiéal Sciences, 19" Ed., Grennafo,'A., Ed.,
1995 which is incorporated by reference. | |

[0900] . As used herein “pharmaceutically acceptable carrier” or “cicipie‘nt"’ includes any
and all solvents, dispersion r'riedia,’ coatings, antibacterial and antifungal agerits, iSotoniq
and absorption delaying agents that are physiologically compatible._ In one embodiment,
the carrier is suitable for parenteral adminiStratibn. Altcfnatively, the carrier can be suitable
for intravenous, mn'apeﬂténeal; inframuscular,, or sublingual administration. |
Pharmaceutically acceptable carriers include sterile équeous solutions or dispersions and
sterile poWdérs for the exteﬁlporaneous preparation of sterile injectable solutions or
- dispersions. The use of such media and agents for pharmaceutically active substances is
well known in the art. Except insofar as any conventional media or agent is incompatible
with the active compound, use thereof in the pharmaceutical compositions of the invention
is contémplatéd. 'Supplemen'tary active compounds can also be incorporated into the
cbrhpositions. ' ,

) [0901] Pharmaceutical compbsitiqn_s' typically must be sterile and stable under the
conditions of manufacture and storage.. The invention contemplateé that the
" pharmaceutical composition is present in lyophilized form. The composition can be
formulated as a 301ution; microemulsion, liposome; or othér ordered structure suitable to
‘high drug concentration. The carrier can be a solvent or dispersion medium containing, for
example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
polyethylene glycbl), and suitable mixtures thereof. The inv_entioﬂ‘ﬁu'ther contemplates the
inclusion of a stabilizer in the pharmaceutical composition. ' .

[0902] In many cases, it will be preferable to include isotonic agents, ‘for example,

sugars, polyalcohols such as mannitol, sorbitol, or sodium chloride in thé composition.
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Prolonged absorption of the injectable _oompositions can be brought about by includiﬁg in
the composition an agent which delays absorption, for example, monostearate salts and
gelatin. Moreover, the alkaline 'polypeptide. canllbe_ formulated in a time release
formulation, for example in a .composition which includes a slow release polymer. The
active compounds can be prepared with carriers that will protect the compound against
rapid release, such as a controlled release formulation, including implants and
microencapsulated delivery systems. Biodegradable, biocompatible polymers can be used,.
such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collogeo,
polyorthoesters, polylactic acid and polylactic, polyglycolic copolymers (PLG). Many
methods for the preparation of such formulations are known to those skilled in the art.
[0903] For each of the recited embodiments, the compounds can be administéred by a
variety of dosage forms. Any biologically-acceptable dosage form kﬁown to persons of |
ordinary skill in the art, and combinations thereof, are contemplated. Examples of such
dosage forms include, without limitation, re_conétitutable powders, elixirs, liquids,
- solutions, suspensions, emulsions, powders, granules, particles, microparticles, dispersible
granules, cachets, inhalants, acrosol iI_]haiants, patches, particle inhalants, implants, depot
implants, injectables (including subcutaneous, intramuscular, intravenous, and
intradermal), infusions, and combinations thereof.

[0904] The above description of various illustrated embodiments of the invention is not
intended to be exhaustive or to limit the invention to the precise form disclosed. While
specific embodiments of, and examples for, the invention are described herein for
illustrative purposos, various equivalent modifications are possible within the scope of the
invention, as those skilled in the relevant art will recognize. - The teachings provided herein
of the invention can be applied to other purposes, other than the exampleé described above. -
[0905] These and other changes can be made to the invention in- light of the above
detailed description. In general, in the following claims, the terms used should not be
construed to limit the invention to the specific embodiments disclosed in the specification
and the claims. Accordingly, the invention is not limited by the disclosure, but instead therr

scope of the invention is to be determined entirely by the following claims.
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[0906] The invention may be practiced in ways other than those particularly descri‘oed
_ in the foregoing description and examples. Numerous modifications and variations of the
| invention are possible in light of the above teachmgs and, therefore, are within the scope of
the appended claims. B

[0907] Certain teachings related to methods for -obtaining a clonal population of
antigen-specific B cells - were d1sclosed in U.S. Provisional patent apphcatlon no.. |
60/801,412, filed May 19, 2006, the disclosure of which is herein mcorporated by reference
in its entirety, _ - _

~ [0908] Certain, teachings related to humanization of rabbit-derived ‘monoclona'l
antibodies and preferred sequence modiﬁcations to mamtnin antigen binding affmity were
disclosed in International Application No: SRR corresporiding to- Attorney
' Docket No. 67858.701802, entitled “Novel Rabblt Antibody Humanization Method and
Humanized Rabblt Ant1bod1es” filed May 21, 2008 the disclosure of which is herein

incorporated by reference in its entirety. .

[0909] Certam teachmgs related to producmg antlbodles or fragments thereof using
- mating competent yeast and correspondmg methods were dlsclosed in U.S. Patent
~ application no. 11/429,053, filed May 8, 2006, (U S. Patent Application Publication No.
USZOO6/0270045) the d1sclosure of which is herein incorporated by reference in its

entlrety _ ‘ _
| [0910]  Certain teachings related to IL-6 antibodies, methods of producing antibodies or
- fragments thereof using méting competent yeast and corresponding methods were disclosed
in U.S. provisional patent application no. 60/924 550, filed May 21, 2007, the disolosure of
which is herein mcorporated by reference in its entirety.,

: [0911] Certain anti- IL-6 antibody polynucleotides and polypeptldes are disclosed in the
sequence listing accompanying this patent application filing, and the disclosure of said
sequence listing is herein incorporated by reference in its entirety. |

[0912] The entire discloeure of each document cited (including patents, patent
applications, journal a.rtioles,_ abstracts,- manuals, books, or other disclosures) in the
Background of the Invention, Detailed Description, and Examples is herein incorporated by

reference in their entireties.
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[0913] The following exambles are put forth so as to provide.those of ordinary skill in
the art with a complete disclosure and description of how to make and use the subject
| invention, and are not intended to limit the scope of whaf isregérded as the invention.
- Efforts have been made to ensure accuracy with respect to the numbers ﬁsad (e.g. amounts,
temperature, concentrations, efc.) but some experimental errors and deviations should be
allowed for. Unless otherwise indicated, parts are parts by weight, molecular weight is-

average molecular weight, temperatre is in degrees centigrade; and pressure is at or near

atmospheric.
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EXAMPLES

- Example I  Production of Enriched Antigen-Specific,_B Cell Antibody Culture

| [0914] Panels of antibodies are derived by immunizing traditional antibody host animals
to exploit the native immune response to a target antigen of interest. Typically, the host
used for immunization is a rabbit or other host that produces antibodies using a similar
maturation proceés and provides for a populati'on of antigen-specific B cells producing
antibodies of comparable diversity, e.g., epitopic diversity. The initial anﬁgcn
imrﬁunization can be conducte_d using éoinplete Freu:id’sﬂ adjuvant (CFA), and the
subsequent boosts effected with incomplete adjuvant. At about 50-60 days after
* immunization, preferabl.y at day 55, antibody titers are tested, and the Antibddy Selection

(ABS) process is initiated if appropriate titers are established. The t_Wo key criteria for |
ABS initiation are potent antigen recognition and function-modifying activity in the
polyclonal sera. | ‘

- [0915] At the time positive' antibody titers are established, animalé are sacrificed and B
cell sou:ées isolated. These sources ‘irlich'lde: the spleen, lymph nodes, bone marrow, anc'll
peripheral blood mononuclear cells (PBMCS). Single cell suspensions are generated, and
the cell suspensions are washed to make them compatible for low temperature long term
storage. The cells are then typically frozen. _ _

[0916] To initiate the antibody identification process, a small rfr'action of the frozen cell
suspensions are thawed, washed, and placéd in tissﬁe culture media. These suspensions are
then mixed with a.biotinylated form of the antigen that was used to generate the animal
immune response, and antigen-specific cells are recovered,usiﬁg the Miltenyi magnetic
bead cell selection methodology. Specific enrichment is conducted using streptavidin
beads. The enriched population is recovered and progressed in the next.phase of specific B

cell isolation.
Example2  Production of Clonal, Antigen-Specific B Cell-Containing Culture

[0917]  Enriched B cells produced according to Example 1 are then plated at varying cell
densities per wellﬂ in a 96 well microtiter plate. Generally, this is at 50, 100, 250, or 500
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cells per well with 10 plates per group. The media is suppicn;(ented with 4% activated
" rabbit T cell conditioned media along with SOK ﬁozen irradiated EL4B feeder cells. These
culturés are left undisturbed for 5-7 days at. which time supernatant-containing secreted
antibody is collected and evaluated for target properties in a separate assay setting. The
remaining supernatant is leff intact, and the plate is frozen at -70°C. Under these
conditions, the culture process typically results in wells containing a mixed cell population
' that comprises a clonal populatioh of antigen-specific B chls, i.e., a single well will only
contain a single monoclonal antibody specific to the desired antigen. '

: |
Example 3 Screening of Antibody Supernatants for Monoclonal Antlbody of Desired
Specificity and/or Functional Properties _ o
[0918] Antibody-containing supematants derived from the well containing a clonal
antigen-specific B cell population produced according to Example 2 are initially screened
for antigen recognition using ELISA methods. This includes selective antigen
immobilization (e.g., biotinylated antigen capture By streptavidin coated plate), non-
specific antigeh.plate coating, or alternzitivély, thiough an antigen build-up strategy. (e.g.,
selective antigen capture followed by binding .partner addition to-generate a heteromeric
| protein-antigen complex). Antigen—positi\}e well supernatants are then optionally tested in
a function-modifying assay that is strictiy dependant on the ligand. One such example is an
in vitro protein-protein interaction assay that recreates the natural interaction of the antigen
ligand with recombinant receptor protein. Altemativély,' a celi-based response that is
ligand dependent and easily monitored (e.g., proliferation response) is utilized.
A Supematant that displays significant antigen recognition and potency is deemed a positive
- well. Cells derived from the original positive well are then transitioned to the antibody

recovery phase.

Example 4 Reéovery of Single, Antibody-Producing B Céll of Desired Antigen ,
Specificity '
[0919] Cells are isolated from a well that contains a clonal pbpu]ation of antigen—

specific B cells (produced acéordihg to Example 2 or 3), which secrete a single antibody
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sequence. The isolated cells are then assayed to isolate a single, antibody-secreting cell.
Dynal strcptavidih beads are coated with biotinylated target antigen under buffered
- medium to prepare antigen~con'_tainihg miérobeads_' cbmp_atible with cell viability. Next
| antigen-loaded beads, antibody-producing cells from the ‘positive \is.rell, and a fluorescein
isothiocyanate (FITC)-labeled anti-host H&L IgG antibody (as noted, the hosf can be any
mammalian host, e.g., rabbit, mouse, rat, etc.) are incubated together at 37°C. This mixture
is then re-pipetted in aliquots onto a glass 'srlide such that each aliquot has on average a .
. single, antibody-producing B-cell. The antigeri—spcciﬁc, antibody-secreting cells are theﬁ
dcteétcd throuéh fluorescence microscopy. Secreted antibody is locally concentrated onto
the adjacent beads due to the bound antigen and provi_dés localization iﬁfonnation based on
- .- the strong fluorescent signal. Anfibody—secrétmg cells are identified via FITC detection of

antibody-antigen complexes formed adjacent to the secfeting cell. Thé, single cell found m 7
the center of this cofnpléx is then recovered using a micromanipulator. The cell is snap-
frozen in an eppendorf PCR tube for storage at -80°C until antibbc_ly sequence fecovery is

initiated.

Example 5 Isolation of Antibody Setju_enceS From Antigen-Specific B Cell

[(_]920]- Antibody sequences are recovered usiﬁg a combined RT-PCR based method

from a single isolated B-t_:ell produced according to Example 4 or an antigenic specific B.
- cell isolated from the clonal B cell population obtaix‘lcd‘ adc,ording to Eﬁample 2. rPrhlners

. are designed to anneal in cbﬁServcd and. constant regions of the target immunoglobulin |
genes (heavy and light), such as rabbit immunoglobulin sequences, and a two-step nested
PCR recovery step is used to obtain the antibody sequence.. Ampliéons from each well are
aha]yzcd for recovery and size integrity. The resulting fragments are then digested with -
Alul to fingerprint the sequence clonality. Identical sequences display a co’mmoﬁ

fragmentation pattern in their électrophoretic _analysi'si Significantly, this "common

fragmentation pattern which proves cell élonality is generally observed even in the wells

originally plated up to 1000 cells/WclI. The original heavy and light chain amplicon'.
fragments are then restriction enzyme digested with HindIIl and Xhol or HindIll and

BsiWI to prepare the respective pieces of DNA for cloning. The resulting digestions are
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then ligated into an expression vector and transformed into bacteria for plasmid

propagation and production. Colonies are selected for sequencé characterization.

- Example 6 Recombinant Production of Monbclonal- Antibody of Desired Antigen
Specificity and/or Functional Properties ,_ '

[0921] Correct full-length antibody sequen.ces for each well containing a single-
" monoclonal antibody is estabiished and miniprep DNA is prepared using Qiégen solid-
phase methodology. This DNA is then used to transfect mammal'ian cells to produce
recombinant full—lehgth antibody. Crude antibody Product is tested for antigen 'recégnition
and functional properties to confirm the original characteristics aré foun(i in the
recombinant antibody protein. Whefe apprbpriate,‘ large-scale transient mammalian
transfections are completed, and aﬂtibody is purified thrdugh Protein A affinity
chromatography. Kd is assessed using standard methods (e.g., Biacore) as well as IC50 in

a potency assay.

.Example 7 Preparation of Antibodies that Bind Human IL-6

[0922] By using the antibody selection protocol described herein, one can generate an
extensive panel of antibodies. The antibbdies have high affinity towards IL-6 (single to
double digit pM Kd) and -demonstrate potent antagonism of IL-6 in mulﬁple cell-based
screening systems (T1165 and HepG2). Furthermore, the collection of antibodies display

distinct modes of antagonism toward IL-6-driven processes.

- [0923] I_mmunization Strategy A
[0924] Rabbits were immunized with hulL-6 (R&R). Immunization consisted of a first

subcutaneous (sc) injection of 100 pg in complete Freund’s adjuvant (CFA) (Sigma)
followed by two boosts, two weeks apart, of 50 pg each in incomplete Freund’s adjuvant
(IFA) (Sigma). Animals were bled on day 55, and serum titers wé,re determined by ELISA
(antigen recognition) and by non-radioactive proliferation assay (Promega) using the

T1165 cell li_ne.
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[0925] - Antibody Selection Titer Assessment
[0926] Antigeﬁ recognition was determined by coating Immulon 4 plates (Thermo) with - '
1 pg/ml of hull-6 (50 p.l]Well) in phosphate bﬁffered saline (PBS, Hyclone) ovemnight at .

| 4°C. On the day of the assay, plates were washed 3 times with PBS /Tween 20 (PBST
tablets, Calbiochem). Plates were then-' blocked with 200 pl/well of 0.5% fish skin gelatin
(FSG, Sigma) in PBS for 30 minutes at 37°C. Blocking solution was removed, and plates
were blotted. Serum samples were made (bleeds and pfe-bleeds) at a starting dilution of
- 1:100 (all dilutions were made in FSG 50 ul/well) followed by 1:l10l dilutions across the '
plate (column 12 was left blank for backgrc')und- centrol); l?latesr were ixiculsated for 30
‘minutes at 37°C. Plates were washed 3 times with PBS/T ween 20. Goat anti-rabbit FC-
- HRP (Pierce) diluted 1:5000 was added to.ali wells (50 pl/well), and plates were incubated”
for 30 minutes at 37°C. Plates were washed as described above. 50 uUWell of TMB-Stable ._
stop (Fitzgerald Industries) was added to plates, and color was alloﬁred to develep,
generally for 3 to 5 minutes. The development r'eactioh was stopped with 50 puliwell 0.5 M
HCl. Plates were read at 450 nm. Optlcal density (OD) versus dilution was plotted usmg

Graph Pad Prizm software, and titers were determined.

[0927] Functlonal Titer Assessment | By
[0928] The ﬁmctlonal activity of the samples was determmed by a T1165 prollferatlon
assay; T1165 cells were routinely maintained in qulﬁed RPMI medium (Hyclone)
supplemented with- Hepes, sodium pyruvate, sodium bicarbonate, L;glutalnine, higﬁ
glucose, penicillin)strep’tomycin, 10% heat inactivated fetal bovine serum (FBS) (all
supplements from Hyclone), 2-mercaptoethanol (Sigma), and 10 ng/ml of hulL.-6 (R&D).
On the day of the assay, cell viability was determined by trypan blue (Inv1trogen) and cells :
were seeded at a fixed dens1ty of 20,000 cells/well. Prior to seeding, cells were washed
twice in the medium described above without hum:in—IL—G (by centrifuging at 13000 rpm
for 5 minutes and discarding the supernatant). After the last wash, cells were resuspended
in the same medium used for ‘."{ashing in a volume equivalent to 50 pl/well. Cells were set

aside at room temperature. -
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[0929] In a round-bottom, 96-well plate (Costarj, serum samplles were added starting at
" 1:100, followed by a 1:10 dilution across the plate (columns 2 to 10) at 30 pl/well in
repliéates of 5 (rows B to F: dilution made in the medium désc_ribed above with no hull -6).
Column 11 was medium only for IL-6 control. 30 pl/well of hulL-6 at 4x concentration of
the final EC50 (concentration ’previously deterniined) weré added to all wells (hullL-6 was
diluted in the medium described above). Wells were incubated for 1 hour at 37°C to allow
- antibody binding to occur. After 1 hour, 50 pUWell of antibody-antigen (AB-Ag) complex
were transferred to a flat-bottom, 96-well plate (Costar) following the 'p.late map format laid
. out in the round-bottom plate. ,On Row G, 50 pl/well of medium were added to éll wells
{columns 2 to 11) for background control. 50 ul/wéll of the cell suspension set aéide were’
added to all wells {columns 2 to 11, rofv_s. Bto G). On Colurﬁns 1 and 12 and on rows A
‘and H, 200 pl/well of medium was added to prevent evaporation of test wells and to
minimize edge effect. Plates were incubated for 72 h at 37°C in 4% CO2, At 72 h, 20 '
pliwell of CellTiter96 (Promega) reagents was added to ali test wells per manufacturer
protocol, and 'plates were incubated for 2 h at 37°C. ‘At 2 h, plates were gently mixed on an
orbital shaker to disperse cells and to allow homogeneity in the test wells. Plates were read
at 490 nm wavelength. Optical density (OD) versus dilution was plotted using Graph Pad
| Prizm software, and functional titer was determined. A positive assay control plate was
conducted as described above using MAB2061 (R&D Systems) at a starting concentration
of 1 pg/ml (final concentration) followed by 1:3 dilutions across the plate.

[0930] Tissue Harvesting _

- [0931] Once acceptable titers were established, the rabbit(s) were sacrificed. Spleen,
lymph nodes, and whole blood were harvested and processed as follows:

[0932] Spleen and lymph nodes were processed into a single cell suspension by
disassociating the tissue and pushing through sterile wire mesh at 70 pm (’Fiéher) with a
plunger of a 20 cc syringe. Cells were collected in the modified RPMI medium described .
above without hulL-6, but with low glucose. Cells were washed twice by centrifugation.
After the last wash, cell density was determined by trypan blue. Cells were centrifuged at

1500 rpm for 10 minutes; the supernatant was discarded. - Cells were resuspended in the
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appropriate volume of 10% dimethyl sulfoxide (DMSO, Sigma) in FBS (Hyclone) and
dispensed at 1 m]]vial. Vials were therl Stored at -70°C for 24 h prior to being placed in a -
liquid nitrogen (LN2) tank for long-ferm _storage. | _ :

[0933]  Peripheral blood mononuclear cells (PBMCs) were isolated by mixing whole
blood with equal parts of the low glucose medium described above without FBS. 35 mi of
the whole blood mixture was carefully leyered onto 8 ml of Lympholyte Rabbit
(Cedarlane) into a 45 ml conical tube (Comlng) and centnfuged 30 mmutes at 2500 rpm at

© T00m temperature w1thout brakes. After centnfugatmn the PBMC layers were carefully :
removed using a glass Pasteur pipette (VWR), combined, and placed into a clean 50 ml
vial. Cells were washed twice with the modified me.dium described above. by

- centrifugation at 1500 rpm for 10 minutes at room temperature, and-cell density was:

determined by trypan blue staining. After the last wash, cells were resuspended in an -

appropriate volume of 10% DMSO/FBS medium and frozen as described above.

- [0934] B cell culture

[0935] " On the day of setting up B cell culture PBMC splenocyte or lymph node vials |
were thawed for use. Vials were removed from LN2 tank and placed in a 37°C water bath
until thawed. Contents of vials were transferred into 15 ml conical centrifuge tube
(Cornmg) and 10 ml of modified RPMI described above was slowly added to the tube..
Cells were centrifuged for 5 minutes at 1.5K rpm, and the supematant was dlscarded Cells
were resuspended in 10 ml of fresh media. Cell densn:y and viability was determined by
trypan blue. Cells were washed again and resuspended at 1E07 cells/8C ul medium.
Biotihylated hulL-6 (B hulL-6) was added to the cell suspension at the ﬁnal concentration
Qf 3 ug/mL and incubated for 30 minutes at 40C. Unbound B hull-6 was removed with :
two 10 l’lll washes of phosphate-buffered (PBF):Ca/Mg free PBS .(Hyclohe), 2 mM
ethylenediamine tetraacetic acid (EDTA), 0.5% bovine serum ‘albumin (BSA) (S_lgma-
biotin free). After the second wash, cells were resuspended at 1EQ7 cells/80 pl PBF. 20 ul
of MACS® streptavidin beads (Milteni)/10E7 cells were added to' the cell suspensi.on.‘
Cells were incubated at 4°C for 15 minutes. Cells were washed once with 2. ml of

PBFIIOE?.' cells. After washing, the cells were resuspended at 1E08 cells/500 ul of PBF
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and set aside. A MACS@ MS column (Milteni) was pre-rinsed with 500 ml of PBF on a
magnetic stand (Milteni). Cell suspension was applied to the column through a pre-filter,
“and uhbouhd fraction was collected. The column was washed with 1.5 ml of PBF buffer.
- The column was removed from the magnet stand and placed onto a élean, sterile 5 ml
Polypropylene Falcon tube. 1. ml of PBF buffer was added to the tbi) of the column, and
positive selected cells were collected. The yield and viability of positive and negative cell
fraction was determined by trypan blue staininé. Positive selection yielded an é‘vcrage of
1% of the starting cell concentration. ‘

{0936] . A pilot cell screen was established to prbvidc information on seeding lé\_rcls for
the culture. Three 10-plate groups (a to_tal‘Of 30-plates) were seeded at 50, 100, and 200
enriched B cells/well. In addition, eﬁch well contained 50K cells/well of irradiated EL-
4.BS5 cells (5,000 Rads) and an appropr'iate' level of T cell supernatant (ranging from 1-5%
depending on preparation) in high glucose modified RPMI medium at a final volume of '
250 pliwell. Cultures were incubated for 5 to 7 days at 37°C in 4% CO2. '

-[0937] Identification of Selective Antibody Secreting B Cells

[0938] Cultures were tested for antigen recognition and functional activity between days
5 and 7. | |

[0939] Antigen Recognition Screening
[0940] The ELISA format used is as described above except 50 pl of supc'matant from

the B cell cultures (BCC) wells (all 30 plaics) was used as the source of the antibody. The
conditioned medium was transferred to antigen-coated plates. After positive wells .were
identified, the supernatant was removed and trénsferred to a 96-well master plate(s). The
original culture plates were then frozen by removing all the supernatant except 40 pliwell
and adding 60 pl/well of 16% DMSO in FBS. Plates were wrapped in paper towels to slow
freezing and placed at -70°C. . '

[0941] Functional Activity Screening
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[0942] Master plétes ‘were then screened for functional activity in the T1165
) prol1ferat10n assay as described before, except row B was media only for background
| control, row C was media + IL-6 for posmve prohferatlon control, and rows D-G and
~ columns 2-11 were the wells from the BCC (50 pl/well, single pomts). 40 ul of IL-6 was
added to all wells eiccpt the rﬂcdia row at 2.5 times the EC50 concentﬁtion determined for
the assay. Aftef 1 h incubation, the Ab/Ag compl'ex was transferred to a tissue culture (TC)-
treated, 96-well, flat-bottom plate. 20 pl of céll suspension in modified _R_PMImedium
without hulL-6 (T1165 at 20,000.Qe11s/well) Was added to all wells (100 ul final volume
 per well). Background was subtracted, and observed OD values were trar;Sfor‘me_d into %
of inhibition. - | | |
[0943] B cell recovery
[0944] ‘Plates containing wells of mtcrést were removed from -70°C, and the cells from l
each well were recovered with 5-200 pl washés of médium/v;rell The washes were pooled
inalS5ml stenle centrifuge tube, and cells were pelletcd for 2 minutes at 1500 Tpm.
- [0945] The tube was inverted, the spin rcpeatcd and the supernatant carefully removed.

Cells were resuspended in 100 pl/tube of medium. 100 pl ‘biotinylated [L-6 coated

streptavidin M280 dynabeads (Invitrogen) and 16 pl of goat anti-rabbit H&L IgG- -FITC
diluted 1:100 in medium was added to the cell suspension.
[0946] 20 pl of cell/beads/FITC suspension was removed, and 5 pl droplets were
- prepared on a glass slide (Corning) prcviously treated with Sigmacote (Sigma); 35 to 40
dr0plets/shde An impermeable barrier of parafin oil (JT Baker) was added to subrnerge
' the droplets, and the slide was incubated for 90 minutes at 37°C, 4% C02 in the dark.
.[0947] - Specific B cells that produce antibody can be identified by the fluorescent ring
around them due to antibody secretion, recognition of the bead-associated biotinylated
antigen, and §ubs¢qucnt detection by the fluorescent-I1gG detection reagent. Once a cell of
interest was identified, the cell in the center of the fluorescent ring was recovered via a
rnicromanipul_ator (Eppendorf). The singlé cell synthesizing and exporting. the antibody
- was transferred into a 250 pl microcentrifuge tube and placcd in dry ice. After recovering

all cells of interest, these were franéfcrred to -70°C for long-tgrm storage. "
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Example 8  Yeast Cell Expression _

[0948] Antibody genes: Genes were cloned and constructed that directed the synthesis
j of a chimeric humanized rabbit monoclonal antibody.

[0949]  Expression vector: The vector contains the following functional compbnents: 1)
a mutant ColEl origin of replication, which facilitates the replication of the plasmid vector
in cells of the bacterium Escherichia coli; 2) a bacterial Sh ble gene, which confers
- resistance to the antibiotic Zeocin and serves as the selectable marker for transfonnatioﬁs
of bbth E. coli and P. pastoris; 3) an expression cassette composed of the glyceraldehyde
dehydrogenase gene (GAP gene) promoter, fused to sequences encoding the
Saccharomyces cerevisiae alpha mating factor pre pro secretion leader sequence, foilowed
by sequences encoding a P. pastoris transcriptional termination signal from the P. pastoris |
alcohol oxidase I gene (AOXI). The Zeocin resistance marker gene provides a means of
enrichment for strains that contain multiple integrated copies of an expression vector in a
strain by selecting for transformants that are resistant to higher levels of Zeocin.

[09501 P. pastoris strains: P. pastoris strains met] , lys3, ura3 and adel may be used.
Although any two complementing sets of auxotrophic strains could be used for the
construction and maintenance of diploid strains, these two strains are especially suited for
this method for two reasons. First, they grow more slowly than diploid strains that are the
result of their mating or fusion. Thus, if a small number of haploid adel or ura3 éells
_ remain present in a culture or arise through meiosis or other mechanism, the diploid strain
should outgrow theﬁ in culture.

[0951] The second is that it is easy to monitor the sexual state of these strains since
diploid Ade+ colonies arising from their mating are a normal whité or cream color,
whereas cells of any strains that are haploid adel mutants will form a colony with a distinct
pink color. In addition, any strains that are haploid ura3 ‘mutants are resistant to the drug
5-fluoro-orotic acid (FOA) and can be sensitively identified by plating samples of a culture
on minimal medium + uracil plates with FOA. On these plates, only uracil-requiring ura3 |

mutant (presumably haploid) strains can grow and form colonies. Thus, with haploid
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parent strains marked with adel and ura3, one can readily monitor the sexual state of the

resulting antibody-producing diploid strains (haploid versus diploid). '

- [0952] Methods ,

.[0953] Constructzon of pGAPZ-alpha expression vectors for transcnpnon ‘of light and

heavy chain antibody genes. The humanized light and heavy chain fragments were cloned

into the pGAPZ expression vectors through é PCR directed process. The rccovered
humanized constructs  were subjected to amplification under stémdafd KOD polymerase

. (Novagen) kit conditions ((1) 94° C, 2 minutes; ._(2) 94° 'C, 30 sec‘:onds'(S)' SS° C, 30

seconds; (4) 72° C, 30 seconds-cycling through steps 2-4 fbr 35 times; (5) 72° C 2 nﬁnutes) '

employing  the  following  primers (1)  light  chain  forward

AGCGCTTATTCC GCTATCCAGATGACCCAGTC-thc Afel site is single underlined.

- The end of the HSA signal sequence is double underlined, followed by the sequence for the |
mature variable light cham o {not underlined); the reverse
CGTACGTI‘TGA'I'I"I‘CCACCTTG ' | 7

[0954]  Variable light chain reverse primer. BsiWI site is underlmed followed by the
reverse complement for the 3’ end of the variable light chain. Upon restriction enzyme

| digest with AfeI and BsiWI this enable insértion in-frame with the pGAPZ vector using the
human HAS leader sequence in frame with the human kapp light chéin constant region for

| export. (2) A similar strategy is performed for the heavy chain. The forward primer

employed is AGCGCTTATTCCGAGGTGCAGCTGGTGGAGTC. The Afel site is ‘single

uriglerlined. The end of the HSA signal éequcncc is double underlined, followed by the

" sequence for the mature variable heavy chain (not underlined). The reverse heavy chain '

primer is CTCGAGACGGTGACGAGGGT. The Xhol site is underlined, followed by the

reverse complement for the 3’ end of the variable heavy chain. This enables cloning of the
heavy chain in-frame with IgG-’yl CH1- CH2—CH3 region prcv1ous inserted within pGAPZ

using a comparable directional cloning stratcgy S

[0955]  Transformation of expression vectors into haploid adeI ura3, metl and lys3 host

strains of P. pastoris. All methods used for transformation of hap101d P. pastoris strains

and genetic manipulation of the P. pas;ons_ sexual cycle are as described in nggms,- D.R.,
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and Cregg, J. M., Eds. 1998. Pichia Protocols. Methods in Molecular Biology. Hufnana
Press, Totowa, NJ. | ‘ - ‘ '
[0956] Prior to transformation, each exprcssidn-.{fectpr is' linearized within the GAP .
promoter sequences with Avrll to direct the integration of the vectors into the GAP
promoter locus of the P. pastoris genome. Samples of each vector are then individually
transformed into electrocompetent cultures of the adel, ura3, metl and lys3 strains by
electroporation and successful transformants are selected on YPD Zeocin plates by their’
‘resistance to this antibiotic. Resulting colonies are selected, streaked for single coloniés 0h
YPD Zeocin plates and then examined for the presence of the antibody gene insert by a
PCR assay on genomic DNA extracted from each strain for the proper antibody gene insert
- andfor by the ability of each strain to -synthesize an antibody chain by a colony.
lift/immunoblot method (Wung ez al. Biotechniques 21 808-812 (1996). Haploid adel, |
metl and lys3 strains expressing one of the three heavy chain constructs are collected for
diploid constructions along with haploid wra3 strain expressing light chain gene. The
haploid expressing heavy chain genes are mated with the appropriate light chain haploid
ura3 to génerate diploid secreting protein.r '
[0957] Mating of haploid strains syﬁthesizing a single antibody chain and selection of
- diploid derivatives synthesizing tetrameric functional antibodies. To mate P. pastoris
hai)loid strains, each adel (or metl or lys3) heavy chain producing strain to be crossed is
streaked across a rich YPD plate and the ura3 light chain prdd'ucing strain is stréaked
across a second YPD plate (~10 streaks per platé). After one or two days incubation at
30°C, cells from 6ne plate containing heavy chain strains and one plate containing ura3
light chain strains are transferred to a sterile velvet cloth on a replica-plating block in a
cross hatched pattern so that each heavy chain strain contain a patch of cells mixed with
each light chain strain. The cross-streaked replica plated cells are then transferred to a
mating plate and incubated at 25°C to stimulate the initiation of mating between strains.
After two days, the cells on the mating plates are transferred again to a sterile velvet on a
replica-plating block and then transferred to minimal medium plates. These plates are
incubated at 30°C for three days to allow- for the selective growth of colonies of

prototrophic diploid strains. Colonies that arose are picked and streaked onto a second
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minimal medium plate to single colony isolate and purify each diploid strain, The resulting
diploid cell lines are then examined for antibody product1on '

[0958] Putative diploid strains are tested to demonsr.rate that they are diploid and
contain both expression vectors for antibody production. For diploidy, samples of a strain
are spread on mating plates to stimulate them to go through meiosis and form spores.
Haploid spore products are collected and tested for phenotype. Ifa sigml’icant percentage
of the resulting spore products are single or double auxotrophs it-may be concluded that the
: _ong1nal strain must have been diploid. D1plo1d strains are examined for the presence of
both antibody genes by extracting genomic DNA from each and ut1llzlng this DNA in PCR
~ reactions specific for each gene. ‘ _

[0959] Fusion of haploid strains synthesizing a single antibody cha1n and selection of
diploid derivatives synthesizing tetrameric functional antibodies. As -an alternative to the - |
mating procedure descnbed above, individual cultures of single-chain antibody producing
haploid adel and ura3 su'alns are 5pheroplasted and their resultmg spheroplasts fused using
polyethylene glycol/CaCl,. The fused hap101d strains are then embedded in agar containing
1 M sorbitol and minimal medium to. allow diploid strains to regenerate their cell wall and‘l |
grow into visible colonies. Resulting colomes are picked from the agar, streaked onto a
minimal medium plate, and the plates are incubated for two days at 30°C to generate -
colonies from single cells of diploid cell lines. The l'esul_ting putative diploid cell lines are
then ,eiamined for diploidy and antibody production as deseribed ebove. |
[0960] Purification and analysis of antibodies.‘ A diploid strain for the production of
full length antibody is derived through the mating of met1 light chain and lys3 heavy chain
using the methods described above. Culture media from shake~flask or fermenter cultures
of diploid P. pastoris expression strains are collected and examined for the presence of
antibody protein via SDS-PAGE and immunoblotting using antibodies directed againet
heavy and light chains of human IgG, or specifically againSt the heavy chain of IgG.

[0261] To purify the yeast secreted antibodies, clarified media from antibody producing
cultures are passed through a protein A column and after washing with 20 mM sodium
phosphate, pH 7.0, binding buffer, protein A bound protein is eluted using 0.1 M glycine

HCl buffer, pH 3.0. Fractions containing the most total protein are examined by Coomasie
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blue strained SDS-PAGE and immunoblotting for antibody. protein.  Antibody is
characterized using the ELISA described above for IL-6 recognition.

[0962]  Assay for antibody activity. The recombinant yeést—,derived humanized antibody
is evaluated for functional activity through the IL-6 driven T1165 cell proliferation assay
and IL-6 stimulated HepG2 hai;toglobin assay described above. |

Example 9  Acute Phase Response Neutralization by Intravenous Administration of

Anti-IL-6 Antibody Abl.

[0963] Human IL-6 can provoke an acute phase response in rats, and one of the major
acute phase proteins that is stimulated in the rat is a-2 macroglobulin (A2M). A study was
designed to assess the dose of antibody Abl required to ablafe the A2M response to a
single s.c. injection of 100 pg of human IL-6 given one hour after different doses (0.03, |
0.1, 0.3, 1, and 3 mg/kg) of antibody A_bl administered intravenously (n=10 rats/dose
level) or polyclonal human IgG1 as the control (n=10 rats). Plasma was recovéred and the
- A2M was quantitated via a commercial sandwich ELISA kit (ICL Inc., Newberg OR; cat.
no.- E-25A2M). The endpoint was the difference in the plasma concentration of A2M at
the 24 hour time point (post-Abl). The results are presented in Figure 4. .
[0964] The ID50 for antibody Abl was 0.1 mg/kg with complete suppression of the
A2M response at the 0.3 mg/kg. This firmly establishes in vive neutralization of human
IL-6 can be accomplished by antibody Abl.

Example 10 RXF393 Cachexia Model Study 1.

[0965] Introduction

[0966] The human renal cell cancer cell line, RXF393 produces profound weight loss
when transplanted into athymic nude mice. Weight loss begins around day 15 after
transplantation with 80% of all animals losing at least 30% of their total body weight by
day 18 - 20 after transplantation. RXF393 secretes human IL-6 and the plasma

concentration of human IL-6 in these animals is very high at around 10ng/ml. Human IL-6
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can bind murine soluble IL-6 receptor and activate IL-6 responses in the mouse. Human
IL-6 is approximﬁtely 10 times less poteﬁt than murine IL-6 at activating JL-6 responses in
the mouse. The objectives of this study were to detcﬁnine the effect of antibody Abl, on
| survival, body weight, serum amyloid A protein, and hematology parameters in athymic

nude mice transplanted with the human renal cell cancer cell line, RXF393.

[0967] Methods _ _

- [0968] Eighty, 6 week old, male athymic nude mice were 1mplanted with RXF393
tumor fragments (30—40mg) subcutaneously in the right flank Animals were then divided
into eight groups of ten mice. Three groups were given either antibody Abl at 3mg/kg,

- 10mg/kg, or 30mg/kg mtravenously weekly on day 1, day 8, day 15 and day- 22 after |

transplantation (progression groups). Another three groups were given elther antibody Abl
at 3mg/kg, or 10mg/kg, or 30mg/kg intravenously weekly on day 8, day 15 and day 22
after t'ransplantatibn (regrcssion groups). Finally, one control group wés given polyclonal
© human IgG 30mg/kg and a sccond control group was given phosphate buffered salme
intravenously weekly on day 1, day 8, day 15 and day 22 after transplantatlon .

[0969] Animals were euthanized at either day 28, when thg tumor reached 4,000 mm’ or
if they became debilitated (>30% loss of body-weight). Animals were weighed on days 1,
6 énd then daily from days 9 to 28 after transplantation. Mean Percent Body Weight
(MPBW) was used as the primary parameter to monitor \‘.veight.l(')ss dﬁring the studj'(. It
was calculated as follows: (Body Weight — Tumor Weight)/Baseline Body Weight x 100.
Tumor weight was ‘measured on days 1, 6,9, 12, 15, 18, 22, 25 and 28 after transplantation.
Blood was taken under anesthesia from five mice in each group .on'days 5 and 13 and all
ten mice in each group when 'eﬁthanizcd (day 28 in most cases). Blood was analyzed for -
hematology and serum.amyloid A protein (SAA) concentration. An additional group of 10

non-tumor bearing 6 week old, athymic nude male miée had blood samples takén for |

hematology and SAA concentration estimation to act as a baseline set of values.

[0970] Results - Survival
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[0971] No animale were euthanized or died in any of the antibody Abl groups prior. to
" the study termination date of day 28. In the two control groups, 15 animals (7/9 in the
polyclonal human IgG group and 8/10 in the phesphate buffered saline group) were found
dead or were euthanized because they were very‘. debilitated (>30% '1osé of body wei_ght).
Median survival time in both centrol groups was 20 days. ' '

[0972] The survival curves for the two control groups and the antibody Abl progression
(dosed from day 1 of the study) groups are presented in Figure 5. '

[0973]  The survival curves for the two control groups and the ambody Abl regresswn
(dosed from day 8 of the study) groups are presented in Figure 6. T

[0974] There was a statistically significant difference between the survwal curves for’
the polyclonal human IgG (p=0.C938) and phosphate buffered saline (p=0.0003) control
groups and the survival curve for the six antibody Abl groups. There was no statistically

significant difference between the two control groups (p=0.97).

[0975] Results — Plasma Serum Amyloid A _
-[0976] The mean (£ SEM) plasma serum amyloid A concentretior_l versus time for the
 two control groups and the antibody Abl progression (dosed from day 1 of the study) and
regression (dosed from day 8 of the study) groups are presented in Table 1. |

Table 1: Mean Plasma SAA - antibody Abl, all groups versus control groups

Mean Plasma Mean Plasma . Mean Plasma
SAA+SEM Day 5 | SAA=SEM Day 13 SAAXSEM
(png/ml) (pg/ml) Terminal Bleed
(ug/ml)

Polyclonal IgG iv 675 = 240 (n=5) 3198 =628 (n=4) 13371 + 2413 (n=4)
weekly from day 1 '

PBS iv weekly - 355 £ 207 (n=5) 4844 £1126 (n=5) | 15826 % 802 (n=3)
from day 1 :

Abl 30mg/kg iv 246 + 100 (n=5) 2979 * 170 (n=5) 841 + 469 (n=10)
weekly from day 1 ‘

Abl 10mg/kg iv 3629 + 624 (n=5) 3096 £ 690 (n=5) | 996 + 348 (n=10)
weekly from day 1 ‘ '

Abl 3mg/kg iv 106 £ 9 (n=5) 1623 + 595 (n=4) 435+ 70 (n=9)

weekly from day 1
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Abl 30mg/kg iv - 375177 (n=5) 1492 + 418 (n=4) - 498 + 83 (n=9)
weekly from day 8 . T : _ : '
Abl 10mg/kgiv | 487 170,(11:5) 1403 £ 187 (n=5) 396 + 58 (n=10)
weekly from day 8 o

Abl 3mg/kg iv. 1255 £ 516 (Il 5) | 466 x157 (n=5) 685 £ 350 (n=5)
weekly from day 8 : ' : B

[0977] SAA is up-regulated vli,a the stimulation of hIL-6 and this response is direcﬂy
correlated with circulating levels of hil-6 derived from the 'implanted ‘tumor. The
| ‘surrogate marker provides an mdu'cct readout for active hIl.-6. Thus in the two treatment
groups described above there are 51gn1ﬁcantly decreased levels of SAA due to the
neutralization of tumor-derived hIL-6. This further supports the contention that _antlbody
" Abl displays in vivo efficacy. ' '

Example 11 RXF393 Cachexia Model .Study'z.

| [0978] Intrbducﬁon ‘ _ _ .

[0979] A second study was performed in the RXF-393 cachexia mode] where treatrne'nt'
with antibody Abl was started at a later stage (days 10 and 13 post-transplantation) and
with a more prolonged. treatment phase (out to 49 days post transplantation). The dosing
interval with antibody Abl was shortened to 3 days from- 7 and also daily food
oonsumpnon was mcasured There was also an attempt to standardize the tumor sizes at the

time of initiating desing with antlbody Abl.

[0980] Methods ) _ _ , -

[0981] - Eighty, 6 week old, male athymic' nude mice were implanted with RXF393
tumor fragments (30-40mg) subcutaneously in the right flank. 20 mice were selected
whose tumors had reached between 270 320mg in size and divided into two groups. One
group received antibody Abl at 10mg/kg i.v. every three days and the other group received
polyclonal human IgG 10mg/kg every 3 days from that time-point (day 10 after
trahsplant_ation). Another 20 mice were selected when their tumor size had reached 400 -

527mg in size and divided into two groups. One grbup received antibody Abl at 10mg/kg
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i.v. every three days and the other group received polyclonal human IgG 10mg/kg every 3
days from that time-point (day 13 after transplantation). “The remaining 40 mice took no
further part in the study and were euthanized at either day 49, when the tumor reached
. 4,000 mm® or if they became very debilitated (>30% loss of body weight).

[0982] Animals were weigﬁed every 3-4 days from day 1 to day 49 after transp]antatioh.
Mean Percent Body Weight (MPBW) was used as the primary parameter to monitor weight
loss during the study. It -was calculated as follows: ((Body Weight '~ Tumor
Weight)/Baseline Body Weight) x 100. Tumor weight was me'as_ured every 3-4 days from
day 5 to day 49 aftef transplantation, Food consurﬁption was measured (amount consumed
in. 24 hours by weight (g) by each’ treatment group) every day from dayIIO for the 270-
320mg tumor groups and day 13 for the 400-527mg tumor groups. -

[0983] Results -survival _

[0984] The survival curves for antibod_y Abl at IOmglkg i.v. every three days (270-
320mg tumor size) and for the polyclonal human IgG 10mg/kg i.v. every three days (270-
- 320mg tumor sAiz‘c) are presented in Figure 7, _ .'

[0985] Median survival for the antibody Abl at 10mg/kg i.v. .cvery.three days (270-
320mg tumor size) was 46 days and for the polyclonal human IgG at 10mgrkg i.v. every
three days (270-320mg tumor size) was 32.5 days (p=0.0071). |

[0986] The survival curves for the antibody Abl at 10mg/kg i.v. every three days (400-
'527mg tumor size) and for the polyclonal human IgG at 10mg/kg i.v. every three days
(400-527mg tamor size) are presented rin, Figure 8. Median survival for the antibody Abl
at 10mg/kg iv. every three days (400-527mg tumor size) was 46.5 days and for the
polyclonal human IgG at 10mg/kg i.v. every three days (400-527mg tumor size) ‘was 27
days (p=0.0481), | | |

Example 12 Multi-dose Pharmacokinetic'Eval'uation,of Antibody Abl in Non- 7

human Primates.
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[0987] . Antibody Abl was dosed in a single bolus infusion to a single male and single
female cynomologus monkey in phosphété buffered saline. Plasma samples were removed
~ at fixed time intervals and the level of antibody'Abl was quantitated through of the use of
m antigen capture ELISA assay. Biotinylated IL-6 (50 p] of 3 ],Lg/rnL) was captured on
Streptavidin coated 96 well rmcrotlter plates. The plates were washed and blocked with
0.5% Fish skin gelatin.. Appropriately diluted plasma samples were added and incubated
for 1 hour at room temperature. The supernatants removed and an anti-hFc-HRP
- conjugated secondary antibody applied and left at room temperature.. o

[0988] The plates were then aspirated and TMB added to visualize the amount of

antibody. The specific levels were then determined through the use of a standard currve,l A

- second dose of antibody Abl was'administered at day 35 to the-same two cynomologus .

monkeys and the experiment replicated using an identical sampling plan. The resulting "
concentrations are then plot vs. time as show in Figure 9. |

[0989]  This humanized full length aglycosylated ant1body cxpressed and punﬁed Pichia
pastoris dlSplays comparable charactenst1cs to mammalian expressed protein. In addition,
multiple doses of this product display reproduc1b1e half-lives mfemng that this production

platform does not generate products that display enthanced immunogenicity.
Example 13 Octet Mechanistic Characterization of Antibody Proteins.

[0990] IL-6 signaling is dependent upon interactidns between IL-6 and two receptoré,
IL-6R1 (CD126) Aand GP130 (1L-6 signal transducer). To determine the antibody
mechahis_m of action, mechanistic studies were performed using Bio-layer interferometry
with an O_ctet QK instrument (ForteBio; Menlo Park, CA). Studies weré performed in two -
different configurations. In the first orientation, biotinylated IL-6 (R&D sj;stems part
number 206-IL-001MG/CF, biotinylated using Pierce EZ-link sulfo-NHS-LC-LC-biotin
product number 21338 according to manufacturer’s prdtocols) was initially bound to a
streptavidin coated biqse_nsor ('ForteBio part number 18-5006). Binding is monitored as anA

increase in signal.
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[0991] . The IL-6 bound to-the sensor was then incubated either with the antibody in -
question or diluent solution alone. The sensor was then incubated with soluble IL-6R1
(R&D systems product number 227-SR-025/CF) rholecule If the IL-6R1 molecule failed
.- to blnd the antibody was deemed to block IL-6/IL-6R1 mteractlons These complexes
were mcubated with GP130 (R&D systems 228 GP-010/CF) in the presence of IL-6R1 for
stability purposes. If GP130 did not bind, it was concluded that the -antibody blocked
GP130 interactions with IL-6. N
[0992] Inthe second orientation, the antibody was bound to a biosensor‘coated with an
anti-human IgG1 Fc-specific reagent (ForteBio part number 18-5001). - The IL-6 was
bound to the immobilized antibody and the sensor was incubated with IL-6R1. If the IL-

.. 6R1 did not interact with the IL-6, then it was concluded that the IL-6 binding antibody

blocked IL-6/IL-6R1 interactions. In those situations where antibody/IL-6/IL-6R1 was
observed, the complex was incubated with GP130 in the presence of IL-6R1. If GP130 did
not.interact, then it was concluded that the antibody blocked 1L-6/GP130 interactions. All
. studies were performed in a 200 pL final volume, at 30C and 1000 Ar.pms. For these studies,
all proteins were diluted using ForteBio’s Sample diluent buffer (part number 18-5028).
[0993] Results are presented in Figures 10A-E and 11.

Example 14 Peptide'Mapping.

[0994] 1In order to determine the epitope recogniied by Abl on human IL-6, r_hé
antibody was emplbyed in a western-blot based assay. The form of human IL-6 utilized in
this example had a sequence of 183 amino acids in length (shoﬁm below). A 57-member
library of overlapping 15 amino acid peptides encompassing this sequence was
commercially synthesized and covalently bound to a PepSpots nitrocellulose membrane

(JPT Peptide technologies, Berlin, Germany). The sequeﬁces of the overlapping 15 amino |
acid peptides is shown in Figure 12. Blots were prepared and probed according to the
manufacturer’s recommendations. ) _ ' |
[0995] Briefly, blots were pre-wet in memdnol, rinsed in ‘PBS, and blocked for over 2
hours in 10% non-fat milk in PBS/0.05% Tween (Blocking Solution). The Abl antibody
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was used at 1 mg/ml final dilution, and the HRP-conjugated Mouse Anti-Human-Kappa
secondary antibody (Southern BioTech #9220—05) was used at a 1:5000 dilution, Antibody
dilutions/incubations were performed in blocking solution. Blots were developed using
. Amersham ECL advance reagents (GE# RPN2135) and chemiluminescent signal
documented using a CCD camera (Alphalnnotec). The results of the blots is shown in
Figures 13 and 14.

The sequence of the form of human IL-6 utilized to generate peptide library is set forth:
VPPGEDSKDVAAPI—IRQPLTS SER]DKQIRYILDGISALRKETCNKSNMCESSKEALA
ENNLNI_PKMAEKDGCFQSGFNEETCLVKIITGLLEFEVYLEYLQNRFESSEEQARA
VQMSTKVLIQFLQKKAKNLDAITTPDP’I'I‘NASLLTKLQAQNQWLQDMTTHL]LRSF
KEFLQSSLRALRQM (SEQ ID NO: 1)
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Claims:

1. An anti-human IL-6 antibody or antibody fragment com-
prising a variable light chain comprising the CDR 1 sequence
of SEQ ID NO: 4, the CDR 2 sequence of SEQID NO: 5, and
the CDR 3 sequence of SEQ ID NO: 6, and a variable heavy
chain comprising the CDR 1 sequence of SEQ ID NO: 7, the
CDR 2 sequence of SEQ ID NO: 8 or SEQ ID NO:120, and
the CDR 3 sequence of SEQ ID NO: 9.

2. An anti-human IL-6 antibody or antibody fragment com-
prising the variable heavy chainin SEQIDNO:2, 18 or 19 and
the variable light chain contained in SEQ ID NO:3 or 20.

3. An anti-human IL-6 antibody or antibody fragment
which comprises the variable heavy chain in SEQ ID NO: 19
and the variable light chain contained in SEQ ID NO:20.

4. An anti-human IL-6 antibody or antibody fragment that
comprises the CDRs in an anti-human IL-6 antibody accord-
ing to claim 1 or 2 wherein the variable heavy and light chains
are each at least 90% identical to the variable heavy and light
chains in SEQ ID NO:19 and 20 respectively.

5. An anti-human IL-6 antibody or antibody fragment
according to claim 1 that s selected from the group consisting
of chimeric, humanized, and human antibodies or antibody
fragments.

6. An anti-human IL-6 antibody or antibody fragment
according to claini 1 thatis selected from the group consisting
of scFvs, camelbodies, nanobodies, IgNAR (single-chain
antibodies derived from sharks) andF,, ,F,_,,or F (abyz2 Trag-
ments.

7. An anti-human IL-6 antibody or antibody fragment
according to claim 1, 2 or 3 that is non-glycosylated.

8. An anti-human IL-6 antibody or antibody fragment
according to claim 1, 2 or 3 that comprises a human constant
domain.

9. An anti-human IL-6 antibody or antibody fragment
according to claim 8 that is an IgGl, 1gG2, IgG3or
IgG4antibody.
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10. An anti-human IL-6 antibody or antibody fragment
according to claim 1, 2 or 3 which contains an Fc region that
has been modified to alter at least one of effector function,
half-life, proteolysis, or glycosylation.

11. The anti-human IT.-6 antibody or antibody fragment of
claim 10 wherein the Fc region contains a mutation that alters
or eliminates glycosylation.

12. An anti-human IL-6 antibody or antibody fragment
according to claim 1, 2 or 3 which is a humanized antibody or
antibody fragment.

13. An anti-human IL-6 antibody or antibody fragment
according to claim 1, 2 or 3 which is directly or indirectly
attached to a detectable label or therapeutic agent.

14. An anti-human IL-6 antibody or antibody fragment
according to claim 1, wherein said antibody binds to IL-6
with a éiissociation constant (K,) of less than or equal to
5x107.

15. An anti-human IL-6 antibody or antibody fragment
according to claim 1, 2 or 3 which further comprises an
effector moiety.

16. The anti-human IL-6 antibody or antibody fragment of
claim 15, wherein the effector moiety is a detectable moiety
or a functional moiety.

17. The antibody or antibody fragment of claim 16 wherein
said detectable moiety is a fluorescent dye, an enzyme, a
substrate, a bioluminescent material, a radioactive material,
or a chemiluminescent material.

18. The antibody or antibody fragment of claim 16,
wherein said functional moiety is streptavidin, avidin, biotin,
a cytotoxin, a cytotoxic agent, or a radioactive material.

19. An anti-IL-6 antibody or antibody fragment according
to claim 4, wherein said antibody comprises a variable light or
licavy chain which respectively are at least 95% identical to
the variable light or variable heavy chain polypeptides con-
tained in SEQ ID NOs: 20 and 19.
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20. A anti-IL-6 antibody or antibody fragment according to
claim 4 wherein said antibody or antibody fragment com-
prises a variable light or heavy chain which is at least 98%
identical to the variable light or variable heavy chain polypep-
tides respectively contained in SEQ ID NOs: 20 and 19.

21. An isolated anti-IL-6 antibody or antibody fragment
according to claim 4, wherein said antibody or antibody frag-
ment comprises a variable light or heavy chain which is at
least 99% identical to the variable light or variable heavy
chain polypeptides respectively contained in SEQ ID NOs: 20

and 19. ,
22. A composition containing an anti-human IL-6 antibody

orantibody fragment according to claim 1,2 or 3 and a carrier
or excipient.

23. The composition of claim 22 that is suitable for thera-
peutic or diagnostic use.

24. The composition of claim 23 which further comprises
at least one stabilizer.

25. An anti-human IL-6 antibody or antibody fragment
which comprises the variable heavy chain in SEQ ID NO: 18
and the variable light chain contained in SEQ ID NO:20.

26. The anti-1L-6 antibody or antibody fragment of claims
1 which comprises human IgG1constant domains.

27. The anti-1L-6 antibody or antibody fragment of claims
3 which comprises human IgG1 constant domains.

28. The anti-IL-6 antibody or antibody fragment of claims
25 which comprises human IgGlconstant domains.
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