I mmunogl obulins Field of the invention The present
invention relates to i munogl obulins that specifically
bind Oncostatin M (OSM and in particul ar human OSM
(hGSM. More particularly, the present invention
relates to anti bodies that specifically bind hOSM
The present invention al so concerns nethods of
treating diseases or disorders with said

i mrunogl obul i ns, pharmaceutical conpositions
conprising said i munogl obul i ns and net hods of

manuf acture. O her adpwowncdglebulinspresent invention
will be apparent from the description bel ow
Background of the invention Oncostatin Mis a 28 KDa
gl ycoprotein that belongs to the interleukin 6 (IL- 6)
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Oncostatin M is a 28 KDa glycoprotein that be{longs to the interleukin 6 (IL-
6) family of cytokines which includes IL-6, Leukaemia Inhibitory Factor
(LIF), ciliary neurotrophic factor (CNTF), cardiotropin-1 (CT-1) and
cardictrophin-1 like cytokine (See Kishimoto T ef al (1995) Blood 86:
1243-1254), which share the gp130 transmembrane signalling receptor
(See Taga T and Kishimoto T (1997) Annu. Rev. Immunol. 15: 797-819).
OSM was originally discovered by its ability to inhibit the growth of the
melanoma cell line A375 (See Malik N (1989) et al Mol Cell Biol 9: 2847-
2853). Subsequently, more effects were discovered and it was found to
be a multifunctional mediator like other members of the IL-6 family, OSM
is produced in a variety of cell types including macrophages, activated T
cells (See Zarling JM (1986) PNAS (USA) 83: 9739-9743),
polymorphonuclear neutrophils (See Grenier A et al (1899) Blood
93:1413-1421), eosinophils (See Tamura S et al (2002) Dev. Dyn. 225:



pancreas, kidney, testes, spleen stomach and brain
(See Znoyko | et al (2005) Anat Rec A Discov Ml Cel
Evol Biol 283: 182-186), and bone marrow (See Psenak
0O et al (2003) Acta Haematol 109: 68-75) Its
principle biological effects include activation of
endot hel ium (See Brown TJ et al (1993) Bl ood 82:
33-7), activation of the acute phase response (See
Beni gni Fetal (1996) Bl ood 87: 1851-1854), induction
of cellular proliferation or differentiatio
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OSM (See Mbdur Vet al (1997) J di n I nvest 100:
158-168). In addition, OSMis a majo aut ocri ne
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rgg\?e%lo lsrnegoo ewcfc(ance suggest that endothelial cells are a primary
target for OSM. These cells express 10 to 20 fold higher numbers of both
high and low affinity receptors and exhibit profound and prolonged
alterations in phenotype following stimulation with OSM (See Modur V et
al (1997) J Clin Invest 100: 158-168). In addition, OSM is a major
autocrine growth factor for Kaposi's sarcoma cells, which are thought to be
of endothelial origin (See Murakami-Mori K et al (1995) J Clin Invest
96:1319-1327).

In common with other IL-6 family cytokines, OSM binds to the
transmembrane signal transducing glycoprotein gp130. A key feature of
the gp130 cytokines is the formation of oligomeric receptor complexes that



2 conprise gpl30 and one or nore co-receptors
depending on the ligand (Reviewed in Heinrich PC at

al (2003) BiochemJ. 374: 1-20). As a result, these
cyt oki nes can nedi ate both the shared and uni que

bi ol ogical activities in vitro and in vivo dependi ng
on the conposition of the receptor conplex forned.
Human OSM (hCSM) differs fromthe other IL-6

cytokines in that it can form conpl exes with gpl30 and
either one of the two co-receptors, LIFR or the
oncostatin receptor (OSMR). Figure 1 illustrates the
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. O8SMis synthesised as a proprotein containing a hydrophobic 25 amino
acid {AA) N termimal signal sequence and a C-terminal propeptide of 33
AA, both of which are cleaved to generate mature OSM. The OSM
proprotein does have biological activity but this is significanily increased
by cleavage of the C terminal propeptide (see Bruce A.G. ef al (1992}
Prog.Growth Factor Res. 4: 157-170, Malik N et al (1989) Mol.Cell Biot. 9:
2847-2853). OSM has been described as a "compact, barrel-shaped
molecule” with dimensions of approximately 20A x 27A x 56A. There are
four alpha helical regions (helix A 10-37AA, helix B 67-90AA, helix C 105-
131AA and helix D 159-185AA, numbering of AA starts after removal of
the signal sequence). Helices A and C contain "kinks". The helices are



four al pha helical regions (helix A 10-37AA helix B
67-90AA, helix C 105- 131AA and helix D 159- 185AA,
nunberi ng of AA starts after renoval of the signal
sequence). Helices A and C contain "kinks". The
helices are 3 joined by two overhand | oops (AB | oop
38-66AA, CD | oop 130-158 AA) and are arranged as two
anti-parallel pairs (A-Dand B-C). (See Deller MC et
al (2000) Structure 8; 863-874). It appears that OSM
binding via Site Il to gpl30 all ows binding of another
OSM nol ecul e to gpl30 by a Site Il interaction. OSM
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lesser extent GIn16 on hOQSM. Three complementary residues in gp130
(Phe1869, Tyr196 and Glu282) have been identified as of particular note in
the interaction between OSM and gp130. (See Deller M ef al (2000)
Structure 8:863-874, Aasland D et al (2002) J.Mol.Biol.315: 637-646,

Timmermann A ef al (2000) FEBS Lett.468: 120-124).

The amino acid sequence starting at position 1 for hOSM is set forth as
SEQ.LD.NO: 13

MGVLLTQRTLLSLVLALLFPSMASMAATGSCSKEYRVLLGOLQKQTDLMOD
TSRLLDPYIRIQGLDVPKLREHCRERPGAFPSEETLRGLGRRGFLOTLNAT
LGCVLHRLADLEQRLPKAQDLERSGLNIEDLEKLOMARPNILGLRNNIYCM
AQLLDNSDTAEPTKAGRGASQPPTPTPASDAFQREKL,EGCRFLEHGYHRFMHS



LGCVLHRLADL EQRLPKAQDLERSGLNI EDLEKLQVARPNI LGLRNNI YCM
AQLLDNSDTAEPTKAGRGASQPPTPTPASDAFQRKLEGCRFLHGYHRFVHS 4
VGERVFSKWGESPNRSRRHSPHQAL RKGVRRTRPSRKGKRLMIRGQLPR.
(SEQ1.D.NO 13). Site Il residues of particular note
are highlighted in bold and underlined A cDNA
encoding hOSMis set forth in SEQI.D. NO 14.
ATGGCGEGTACT GCTCACACAGAGGACGCTGCTCAGICTGGTCCTTGCACTC
CTGTTTCCAAGCAT GGCGAGCATGECGECTATAGGCAGCTGCTCGAAAGAG
TACCGCGT GCTCCTTGGCCAGCT CCAGAAGCAGACAGATCTCATGCAGGAC
ACCAGCAGACTCCT GGACCCCT ATATACGT ATCCAAGGCCT GGATGITCCT

A GGGCAGGCGGGGCT TCCT GCAGACCCT CAATGCCACA

CcT GCACAGACT GECCGACT TAGACCAGCGCCT CCCCAAG

GCCCAGGATTTGGAGAGGT CTGEECT GAACATCGAGGACT TGGAGAAGCTG
(J ((CGAAL, ee

A

GGEECCTCT CAGCCGCCCACCCCCACCCCT GCCT CCGATGCTTTTCAGCGC

AAGCEEAGROT HOSEEAGCARRGCT TCATGCACTCA
ejjeecececoceeciio C‘AGCAAGT GAGCCCGAACCGGAGCCEGAGA
CACAGCCCCCACCAGGCCCT GAGGAAGGEEGEGTGCGCAGGACCAGACCCTCC
A I¢¥CPCETTdeACTC
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CTGGGCTGCETCCTGCACAGACTGECCGACTTAGAGCAGCGECCTCCCCAAG
GCCCAGGATTTGGAGAGGETCTCGEECTGAACATCGAGGACTTGGAGAAGCTE
CAGATGGCGAGGCCGAACATCCTCGGGCTCAGGAACAACATCTACTGCATG
GCCCAGCTGCTGGACAACTCAGACACGGCTGAGCCCACGAAGGCTEACCGSE
GGGGCCTCTCAGCCGCCCACCCCCACCCCTGCCTCEGATGCTTTTCAGLGC
AAGCTGGAGGGCTGCAGGTTCCTGCATCECTACCATCGCTTCATGCACTCA
GTGEGGCGEGETCTTCAGCAAGTGGGEGGAGAGCCCGAACCGGAGCCGEGAGA
CACAGCCCCCACCAGGCCCTGAGGAAGGEGATCCECAGGACCAGACCCTCC
AGGAAAGGCAAGAGACTCATGACCAGGGGACAGCTGCCCCGGTAG
(SEQ.I.D.NO:14)

Rheumatoid arthritis (RA) comprises a syndrome of distinct but inter-
connected pathogenic processes. These are: local and systemic
inflammation, proliferation of synovial cells, angiogenesis and matrix
deposition leading to formation of pannus tissue which invades and
destroys cartilage and bone, resulting in deformity and disability.
Underpinning this pathology is the chronic release of cytokines and
inflammatory mediators from cells that enter and take up residence in the



destroys cartilage and bone, resulting in deformty
and disability. Underpinning this pathology is the
chronic rel ease of cytokines and inflamatory
medi ators fromcells that enter and take up residence
in the 5 inflanmed joint and from endogenous j oi nt
tissue cells (See Firestein G (2003) in Rheumatol ogy.
Eds Hochberg, Silman, Snolen, Winblatt and Wi sman.
Pub. Mosby. 855-884). The initiating events in RA are
unknown but a wealth of evidence suggests that they
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lymphoid follicles. This influx of immune cells is followed by proliferation
of fibroblast-like synoviocytes (FLS). Unlike their normal counterparts, RA
FLS appear to have escaped from the regulatory processes that result in
arrest of proliferation and apoptosis leading to their continuing
accumulation (See Yamanishi Y et al (2004) Arthritis Res Ther 7: 12-18).
Furthermore, the emerging pannus tissue now develops new blood
vessels supported by extracellular matrix to allow further expansion. This
process involving fibroblast proliferation, matrix —remodelling and
angiogenesis closely resembles an unconfrolled wound-healing event.
Monocytes migrate into the developing pannus tissue and undergo
differentation into macrophages with a chronically activated phenotype.
Similarly B cells undergo terminal differentiation to form long-lived plasma



vessel s supported by extracellular matrix to all ow
further expansion. This process involving fibroblast
proliferation, matrix -renodelling and angi ogenesis
cl osely resenbl es an uncontrol | ed wound-heal i ng event.
Monocytes mgrate into the devel opi ng pannus tissue
and undergo differentation into macrophages with a
chronically activated phenotype. Sinmlarly B cells
undergo termnal differentiation to formlong-1lived
plasma 6 cells which secrete antibodies including
rheumat oid factors. The ability of the inflaned
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RA is a systemic disease, probably as a resuit of the passage of
inflammatory mediators from the joint into the blood. This affects many
organ systems in the body including skin, eyes, liver, kidneys, brain and
the vascular lining, leading to increased morbidity and mortality (See
Matteson EL (2003) in Rheumatology. Eds Hochberg, Silman, Smolen,
Weinblatt and Weisman. Pub. Mosby. 781-792). Much of the excess
mortality is due to cardiovascular disease caused by atherosclerosis since
many of the pathogenic processes involved in the development of
rheumatoid synovitis are common to the formation of atherosclerotic
plagues.



the vascular lining, leading to increased norbidity
and nortality (See Matteson EL (2003) in
Rheunat ol ogy. Eds Hochberg, Silman, Snolen, Winblatt
and Wei sman. Pub. Mosby. 781-792). Mich of the excess
nortality is due to cardiovascul ar di sease caused by
at heroscl erosis since many of the pathogenic
processes involved in the devel opnent of rheunatoid
synovitis are common to the formation of
atherosclerotic plaques. 7 Treatnments for RA aimto
control pain reduce inflanmation and arrest the
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specifically bind OSM (e.g. hOSM, particularly Site Il thereof) and

modulate (i.e. inhibit or block) the interaction between OSM and gp130 in
the treatment of diseases and disorders responsive to modulation of that

interaction.
There is increasing evidence to support the hypothesis that modulating
0SM-gp130 interaction maybe of benefit in the treatment of such diseases

and disorders.

Clinical Evidence

OSM is found in the SF of human RA patients (See Hui W et al (1997) 56:
184-7). These levels correlate with; the number of neutrophils in SF,



interaction. There is increasing evidence to support
the hypothesis that nodul ating OSM gpl30 interaction
maybe of benefit in the treatnent of such di seases
and di sorders. Cdinical Evidence OSMis found in the
SF of human RA patients (See Hui Wet al (1997) 56:
184-7). These levels correlate with; the nunber of
neutrophils in SF, 8 levels of TNF al pha (sonetines
"TNF") in SF, and nmarkers of cartilage destruction
(Manicourt DH et al (2000) Arthritis Rheum 43:
281-288). Furthernore, the synovial tissue fromRA
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Endothelial cells express ten to twenty times the number of OSM
receptors than other cell types (See Brown TJ et al (1991} J Immunol 147:
2175-2180, Linsley PS et al (1989) J Biol Chem 264: 4282-4289). OSM
alone, or synergistically in combination with other cytokines, activates
endothelium o release cytokines and chemakines and bind neutrophils,
monocytes and lymphocytes mediating their extravasation into synovial
tissue (See Modur V et al (1997) J Clin Invest 100: 158-168). OSM has
also been demonstrated to be a potent stimulator of angiogenesis (See
Vasse M et al {1999} Aterioscler Thromb Vasc Biol 19: 1835-1842) and
activation and proliferation of synovial fibroblast (FLS) cells (thus
facilitating the formation of pannus tissue, the release of 1L-6, MMPs) and
acts synergistically with TNF and IL-1 to induce this mediator release (See
Langdon C et al (2000) Am J Pathol 157: 1187-1196). OSM has also
been demonstrated to induce (with IL-1) collagen and proteoglycan
release from cartilage (See Cawston T et al (1995) Biochem Biophys Res



tissue (See Modur V et al (1997) J din Invest 100:
158-168). OSM has al so been denonstrated to be a
potent stinmulator of angi ogenesis (See Vasse Met al
(1999) Aterioscler Thronb Vasc Biol 19: 1835-1842) and

activation and proliferation of synovial fibroblast
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pannus tissue, the release of IL-6, MWs) and acts
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vitro (See Pal mgvist P et at (2002) J Immunol 169:
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results in a severe inflammatory and erosive arthritis
(See Langdon C et at (2000) Am J Pathol 157:
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Al te;gpea {s%f g§§rﬁ;s pathWo e h’/ﬁ)surge%sﬁ tex;&r%gsgglz using an
adenovirally expressed mOSM vector causes damage to the growth plate
typical of Juvenile Idiopathic Arthritis (See de Hooge ASK et al (2003)
Arthritis and Rheumatism 48:1750-1761). In an experimental model of
collagen induced arthritis, an anti-OSM antibody administered
therapeutically to mice prevented all further progression of diseass.
Similar results were seen when anti-OSM was administered
prophylatically to mice with pristane induced arthritis, a relapsing/remitting
maodel reminiscient of the human disease (See Plater-Zyberk C et al
(2001) Arthritis and Rheumatism 44: 2697-2702). In monkeys, OSM
injected subcutaneously induces an acute phase response and local
chronic inflammation (See Loy JK et al (1999) Toxicol Pathol 27: 151-
155). OSM has been demonstrated to induce mononuclear and PMN
infiltration and proteoglycan release when injected into goat joints (See
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Arthritis and Rheumati sm 48: 1750-1761). In an
experinmental nodel of collagen induced arthritis, an
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reference. Summary of the Invention The present

i nventors postulate that nodulating (in particular

bl ocking) the interaction between Site Il of hOSM and
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The present inventors postulate that modulating (in particular blocking) the
interaction between Site Il of hOSM and gp130, with an antibody that
specifically binds hOSM will modulate signalling by all of the potential
OSM receptor complexes, effectively neutralising the biclogical activity of
the cytokine to a therapeutically significant degree. Notwithstanding this,
the present inventors have found that blockade of both the Site il and Site
Il sites of hOSM surprisingly improves neutralisation of this cytokine.
Furthermore, the present inventors have found that the glycosylation of
hOSM plays an unexpected role in the binding event between hOSM and
an antibody that specifically binds hOSM.
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specifically binds hOSMw || nodul ate signalling by
all of the potential OSM receptor conpl exes,
effectively neutralising the biological activity of
the cytokine to a therapeutically significant degree.
Notwi t hstanding this, the present inventors have
found that bl ockade of both the Site 11 and Site I11I
sites of hOSM surprisingly inproves neutralisation of
this cytokine. Furthernore, the present inventors
have found that the glycosylation of hOSM plays an
unexpected role in the binding event between hOSM and
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in another embodiment of the present invention there is provided a
therapeutic antibody or antigen binding fragment thereof which specifically
binds to hOSM and comprises the following CDRs:

CDRH1: SEQ.I.D.NO: 1

CDRH2: SEQ.I.D.NO: 2

CDRH3: SEQ.I.D.NO: 3

CDRL1: SEQ.I.D.NO: 4

CDRL2: SEQ.L.D.NO: 5

CDRL3: SEQ.LD.NO: 6

In another embodiment of the present invention there is provided a
therapeutic antibody or antigen binding fragment thereof which specifically
binds to hOSM and comprises the following CDRs:

CDRH1: SEQ.I.D.NO: 40
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CDRL1: SEQI.D.NO 4 CDRL2: SEQI.D.NO 5 CDRL3:
SEQI.D.NO 6 In another enbodi nent of the present
invention there is provided a therapeutic antibody or
anti gen binding fragnment thereof which specifically

bi nds to hOSM and conprises the foll owi ng CDRs: CDRHL:
SEQI.D.NO 40 12 CDRH2: SEQ I|.D. NG 41 CDRH3:
SEQI.D.NO 42 CDRL1: SEQI.D.NO 43 CDRL2:
SEQI1.D.NO 44 CDRL3: SEQI.D.NO 45 Throughout this
specification, the terns "CDR', "CDRL1", "CDRL2",
"CDRL3", "CDRHL", "CDRH2", "CDRH3" follow the Kabat
NUGDRHOGEGYBMNe4s set forth in Kabat et al;

Se ejns of Immunol ogical Interest N H,
19W§F§'Iz§$‘é@‘h‘gf ol ow ng defines the CDRs

ac GORLIINGEQD.D.NAE 43nvent i on: CDR  Resi dues CDRH1:
31- g@gg% 465 CDRH3: 95-102 CDRL1: 24-34
CDF&:L%EEZB -56° E@f 89-97 In another enbodi nent of

t héBRhABELID.NREMS i s provided a nurine therapeutic

anti body or antigen binding fragnment thereof
conprising a VH

Throughout this specification, the terms "CDR", "CDRL1", "CDRL2",
*CDRL3", "CDRH1", "CDRH2", "CDRH3" follow the Kabat numbering
system as set forth in Kabat ef al; Sequences of proteins of Immunological
Interest NIH, 1987. Therefore the following defines the CDRs according to
the invention:

CDR: Residues

CDRH1: 31-35B

CDRHZ2: 50-65

CDRH3: 95-102

CDRL1: 24-34

CDRL2: 50-56

CDRL3; 89-97

In another embodiment of the invention there is provided a murine
therapeutic antibody or antigen binding fragment thereof comprising a Vi
domain having the sequence: SEQ.L.D.NO: 7 and a V| domain having the
sequence; SEQ.L.D.NO: 8.

In another embodiment of the invention there is provided a murine
therapeutic antibody or antigen binding fragment thereof comprising a Vy
domain having the sequence: SEQ.I.D.NO: 46 and a V_ domain having the
sequence: SEQ.I.D.NO: 47.
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domai n having the sequence: SEQI.D.NO 7 and a VL
domai n having the sequence: SEQI1.D.NO 8. In another
enbodi ment of the invention there is provided a mnurine
t herapeutic anti body or antigen binding fragnent
t hereof conprising a VH domain having the sequence:
SEQI.D.NO 46 and a VL domain having the sequence
SEQI.D.NO 47. 13 In one enbodi nent of the invention
there is provided a humani sed therapeutic antibody or
antigen binding fragnment thereof conprising a VH
chai n having the sequence set forth in SEQI.D. NO 9
and a VL donmai n having the sequence set forth in

I n one enbodi ment of the |nvent|on

SEQ. | . D. NGO 10.

t hSP en¢ emppdientRf the iyeatinrstbare i REVs A IEmanRsdhody or

antth@ﬁﬂemrbradhmiyfdrmngm bihbiag Gafmeanpeicdt in@isifAd a Vi
\qi\w nﬁ%?t e se uence ﬁﬁ&}%@ j?g"é EQ |.D. NO 48

and’ 3'" AVEE R YPHED %aett RN ORERAENTY forth in

SECarid HVNEbrSin hevingrtoé bequeand el forintn SEQI DeNO10@ent i on

there is provided a humani sed therapeutic anti body,

whi ch anti body conprises a heavy chain having the
s eqol eng embedimieotafithe inveEDn thEreNB)prolLi_ﬁea rechunanisgiat c h ain

anot e?é@%{)\%%gﬂp ﬁﬁblﬁﬁ’ihé %%1']3?504@'%?"
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cCongid £ t t forth
AR RS S S AR50

sequence set forth in SEQI.D. NO 51. In another
enbodi ment of the invention there is provided a

hu nis t her apeut.ic antibo or antigen bindjn
TR RS iR e RO aeS s royads A pprniod

bI dlodeapetib @niitiidg which entiefyweaipribéSd/haad daitavirgthe
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sequence set forth in SEQ.LLD.NC:12.

In another embodiment of the invention there is provided a humanised
therapeutic antibody, which antibody comprises a heavy chain having the
sequence set forth in SEQ.LD.NO: 50 and a light chain having the
sequence set forth in SEQ.1.D.NO:51.

In another embodiment of the invention there is provided a humanised
therapeutic antibody or antigen binding fragment thereof which modulates
(i.e. inhibits or blocks) the interaction between hOSM and gp130.

In another embodiment of the invention there is provided an isolated Vy

domain of an antibody comprising (or consisting essentially of)
SEQ.1.D.NO: 7 or SEQLI.D.NO:9 or SEQ.I|.D.NO:46 or SEQ.I.D.NO:48.
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domai n of an anti body conprising (or consisting
essentially of) SEQI.D.NO 7 or SEQI.D. NO 9 or
SEQI.D.NO 46 or SEQI.D. NG 48. 14 In another

enbodi nent of the invention there is provided a

t herapeutic antibody or antigen binding fragnent

t hereof conprising a VH donain selected fromthe
group consisting of SEQI1.D.NO 7, SEQI.D.NO 9,

SEQ 1.D.NO 46, SEQI.D.NO 48. In another enbodi nent
of the present invention there is provided a

t herapeutic anti body or antigen binding fragnent
thereof whi ch conpetitively inhibits the binding of

th tic antipod r|S|n a . of .
s AR odmet ob P BB AER ke fbravocdha Bergesie or
t h&mﬁbody P raatigeshetdnding ﬁmgnmuhereof cmmprismgya 4§ daméingen
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th(rel"g 8|f¥ﬁ?r9§§%h@%%h§$ﬁ£{1 \gﬂlfl c anti body conpri sing
CDF%Q)fD:?»E@?I SBQ.INIENO: QJ.SE,CBJ B,NG:48nTER.IM.NR:480SM | n
anot her enbodi nent there is provided therapeutic

anti body or antigen binding fragnment thereof which
conpetitively inhibits the binding of the therapeutic

antyh BRGtieCRRBYdindr 8f ﬁefbe@évﬂ mahﬁbrﬁheéﬁézﬁ/{ovﬂeﬁg 11 and
a |light chain of SEQ I NO 12 wit I n anot her

entioRIRRRIGE aptibadyer ?W@ﬂtbmms fiagraentdhaseefwhiell a et hod
of combsmtvewgnrab:&un@amaﬁg befHe m&fdpbaﬁ&awt%a)ﬂc@némﬁm e

ive to nodul ation of t

|ntcg$@%¥ F#ém hOSM and gpl130 whi ch net hod
conprises the step of admnistering to said patient a
th i call ffective.amunt. of the therapeutic
it BT ioeimerk of 68 e OF s sriro i EradRoH:
d ewhbd{;ﬂgq:r laatiggnrbincﬂjfg ﬂagnpanﬁﬁhmepfeﬂbddcamﬂtntmélyﬁ%its
PT @38 8haihd $FAE g e Sndddy Q¥#Eg TDRs of SEQ.LD. NO:

1,2,3,4, 5 and 6 with hOSM.

In another embodiment there is provided therapeutic antibody or antigen
binding fragment thereof which competitively inhibits the binding of the
therapeutic antibody comprising a heavy chain of SEQ.I.D.NO:11 and a
light chain of SEQ.I.D.NO:12 with hOSM.

in ancther embodiment of the invention there is provided a method of
treating a human patient afflicted with a disease or disorder responsive to
modulation of the interaction between hOSM and gp130 which method
comprises the step of administering fo said patient a therapeutically
effective amount of the therapeutic antibody or antigen binding fragment
thereof as described herein.
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nmet hod of treating a human patient afflicted wth an

i nfl ammat ory di sease or disorder which nethod
conprises the step of admnistering to said patient a
therapeutically effective anmount of the therapeutic
anti body or antigen binding fragnment thereof as
descri bed herein. In another enbodi nent of the present
invention there is provided a nethod of treating a
human patient afflicted wwth an arthritic di sease,
particularly rheumatoid arthritis, juvenile onset
arthritis or osteoarthritis which nethod conprises
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or SR ake el Realis st BF i e hali Al Refal”
af fantigerebinding frigrGent tiearegfestdebirtbadd)ersinch degr adati on
whi ch nethod conprises the step of administering a
therapeutically effective amount of a therapeutic
antinlaoetheremiadirngrd of hiermdéseyt invantinathenstie peyided@ sai d
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t he present ention there I's provi od of

r ecRAETHgry NpeuBTaiRichami g Yarde onﬁe@rﬁws enestaparthriis ed

W tyhich mEihs& @&ﬁpr%res ‘ihesﬁéﬁj Bf adnf ARRIHH g‘f@ shig phbEnta pha
reducti on which es a

m ni steri
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t hereof as described herein In another enbodi nent of

the invention there is provided a nethod of treating
t hdn enmthamrnttiaduhaﬂ oftapiifveatial thersisqirovideds irfethdd of

di 0 der

of TR et R SRR i & PP aRe R

of Vatht hestapeajlbledobmtch hﬂedn;adetoranmcg emethochch mygyises diggrent
step of administering a therapeutically effective amount of a therapeutic
antibody or antigen binding fragment thereof o said patient as described

herein.

In another embodiment of the present invention there is provided a
method of reducing TNF alpha production in a patient afflicted with a
disease or disorder responsive to TNF alpha reduction which method
comprises administering to said patient a therapeutically effective amount
of a therapeutic antibody or antigen binding fragment thereof as described
herein

In another embodiment of the invention there is provided a method of

treating the extraarticular manifestations of an arthritic disease or disorder
which method comprises the step of administering a therapeutically
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t hereof as described herein to the human patient
afflicted with the extraarticular manifestations of
an arthritic disease or disorder. In another

enbodi nent of the present invention there is provided
a nethod of treating a human patient afflicted with a
di sease of endothelial cell origin which nethod
conprises the steps of adnministering to said patient
a therapeutically effective anobunt of a therapeutic
anti body or antigen binding fragnment thereof as
descri bed herein. Use of the therapeutic antibody or
anbﬁ%ﬁine bi‘nﬁ?lhtr@ afﬂﬁfﬂr@?mlﬂb ahiét;ﬁﬁ?@f' aﬁ@}en du&icgng fragmbet ei n
in, the manufacture o medi cament r, the treatnent

of el 838k ind hofelbdp B Romar balnt ABREIMILIR i < al so
pr extrabeibular maniiedtdions ehdrodithritin disebsd dradisordent | on t here
is provided a process for the nmanufacture of a

t herapeutic anti body or antigen binding fragnent

t hereof as described herein. In another enbodi nent of
the i . . . 3 _ .
O G S e

i nmethastaf gratingrausmargstient Hticted sdth ardiseasesiendatbeliah

| NG sigirl WHick AetHd@colnpHEL 1S s@Pd 3PadrhihSbring®Bld.

whi ch assay conprises the step of providing for said
st RaYAHE ,theéapeé‘gg?é'v &ffegtivg prnoyalaf 2 therapiiq anfbedwer y

gl vaeylbaddet agnienyefcbaatiesdipsd heredl | such as
manmal i an host cell e.g. CHO glycosylated). In a
further enbodi nent of the present invention we provide
a Lkeobte thidrapeutio bntibady ot retiges padingi feghightitherdsf azat | ve

gl | - h M an I Sy (. i,nhibits or

o1 ST Th ST e oA e B betiealonog R eyl
hC8beask? aad disandernasdasctibethharaintisaso grevietded from t he
group consisting of gpl30, LIFR, OSWMR(i. We further
provi de a nmethod of producing a pharmaceuti cal
copsther grmbodigiept efdheventiondherp durprpdd e @i tyoeRpsipn the
SP@fehlifataltd o £thodpeRCRMiBES) or antigen binding fragment thereof

as described herein.

In another embediment of the invention there is provided an assay
(particularly an ELISA assay) for studying the interaction between OSM
(particularly hOSM} and an interacting partner (such as gp130, LIFR,
OSMR), which assay comprises the step of providing for said studying, a
sample of glycosylated OSM (typically glycosylated by a vertebrate host
cell such as mammalian host cell e.g. CHO glycosylated).

In a further embodiment of the present invention we provide a therapeutic

antibody that specifically binds native glycosylated hOSM and modulates
(i.e. inhibits or blocks) the interaction between native glycosylated hOSM
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nodul ates (i.e. inhibits or blocks) the interaction
bet ween hOSM and gpl 30 which nethod conprises the
steps of (a) providing a candidate anti body; (b)

provi ding gl ycosyl ated OSM (particularly hOSM produced
by a reconbinantly transformed or transfected
mammal i an host cell such as a reconbinantly
transfornmed CHO cell and/or native glycosyl ated
hOSM; (c) contacting the anti body of step (a) with
hOSM of step (b) under conditions perm ssive for

bi ndi ng; (d) determ ni ng whether the anti body of step

( ¢) am sy Intdracting partnéreficRelt frodith groupaiansiSiig ofue18p,130;

(e) y humani sing said anti body of step (a) or
(d)L&&?@WOrporati ng said anti body of step (d) or

(e) into a pharnmaceutical conposition. O her aspects,

po. MR brAMEADBRER oF bk 808 G lack MeR for st

Dlelsecrmmalm ﬂaﬂrapaeh@mmmgwh@n greciicallyl kinds 2¥Mmat c

' plﬁaﬁ'ﬁﬁeﬁ%ﬁ%‘ﬁ&?@&@k@i BBl BBt by |
gp 1801 30hieh mpibad cempasesshegeP®M (upper panel) and

COSM A?y&rd, Q%,}d,é@glaﬁﬂuoa the protocol of set forth
bel owqo) Ry usi ng the 15E10 and 1003

chi ma&dirovigipg %Eﬁsé!@tedﬁémt(ﬂ@m%@dﬂw PERUERd AT or
further réginihanty frh@sfoned drltlaHsTbétad RaninidiakRostelell

T RS A P hed K ST P
15E10 amtycd&fBedhOSHHr a anti bodi es of the exanpl es.
(c) contacting the antibody of step (a) with hOSM of step (b) under
conditions permissive for binding;
(d) determining whether the antibody of step {¢) modulates the
interaction between hOSM and gp130;
(e) optionally humanising said antibody of step {(a) or (d);
{f) incorporating said antibody of step (d) or (e) into a pharmaceutical

composition.

Other aspects, objects and advantages of the present invention will be
apparent from the description below.

Brief Description of the Drawings

Figure 1 is a schematic illustration of the interaction between OSM and
gp130, LIFR and OSMRp.
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Figure 4 illustrates gpl30 inhibition ELISA agai nst
hOSM (upper panel) and cOSM (| ower panel) wherein %
inhibition as a function of antibody concentration
for four humani sed antibodies (131 L1, BIL2, 134L1,
64L2) and the chinmaeric 15E10 is plotted. Figure 5
illustrates the gpl30 inhibition ELISA of the exanples
where various hunmani sed anti bodi es (B2L2, B3L2, B4L2)
are conpared to chimaeric 15E10 for binding to CHO
produced hOSM Figure 6 illustrates the assay of
figure 5 using cOSMinstead of hOSM Figure 7

| | ] ngtlrreal lﬂﬁst/lfahe% taégpwooﬁmﬁ[wumsﬁ usmgm@sfw@n@b? #0
una ser at.es e
ass%" %?S@%Qﬂ’%paﬂeﬂﬁq@" L‘ic?ebgf’rth&‘h” f&? %ure
9 i da:tanaildalsnﬂg thbd SgPA34 1003 &mmaam allﬁhlbcﬁlﬁe@fsereﬁtuér ophi |OI
uman sanpl es using humani se
ant |%5rc§ OD%M%# Jgg @et@% and chi maeric 15E10. 19
Fi gure 10 illustrates the gpl30 inhibition ELISA using
th L2
and QU TRAERE ndRBIIPHER v hBauhpec it 3nd, <)
f r o¢ﬁ>$Mélowhemeé)|folqungdh@prdnml eftheexamlessyring thei gur es

11 iS?EibeaddH'OFJ%tdhﬁ‘ﬁé:‘eré Qﬁ;bba@ybmeg&amsscondl tions of
figures 5to 10 in the assay I nstead of gpl30

inhibition ELISA with the exceptlon that the KB cell
as spRyurefs .n\m{afé@rzjaﬂ ko ﬁﬁMﬁaﬁ Ei_mUég%msl ﬁOBﬁﬁ(@pﬁer—?aﬂ@b e

human ut r ophj Thus Fi gure

i | I%?@%@'OW%”%@%%@W éf’”h"éﬁ‘@ iﬁ%&h"&té‘?f' *@afibodyi gur e
12 aincéiiatipn astierhusbibbd Ahtpadies (881Laf B11CH@4p1 osltiogd
h(BMthGZé% huﬁ%@é SE’E‘U figure 14 of CHO produced
c e 28960 4 E‘m figure 15 of neutrophil
CSM  figure 16 of OSMisolated fromcells SF of RA

Eﬁ} #’éﬁ%? 1[1{&@%3‘??\&#43'0“%%&50% éﬁS}\ H?thg%}tgrgplleg Wh%L tion

various humamsed antibodies (B2L2, B3L2, B4L2) are compared fo
chimaeric 15E10 for binding to CHO produced hOSM.

Figure 6 illustrates the assay of figure 5 using cOSM instead of hOSM.

Figure 7 illustrates the assay of figure 5 using CHO produced hOSM in
25% human AB serum.

Figure 8 illustrates the assay of figure 7 using cOSM instead of hOSM.

Figure 9 illustrates the gp130 inhibition ELISA of neutrophil OSM from four
different human samples using humanised antibodies B2L2, B3L2, B4L2
and chimaeric 15E10.
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15E10, the chimaeric 15E10, a humani sed anti body
construct B31-2, and a Fc lytic nutant of B3L2

agai nst CHO produced hOSM See description for nore
detail. Figure 18 illustrates the assay of figure 17
using cOSM Figure 19 illustrates the KB cell "assay of
the parent nurine 15E10, 15E10 chi naera, hunmani sed
construct B3L2 and a Fc lytic nutant of B3L2 agai nst
CHO produced hOsM Figure 20 is a schematic
illustration of the conpetition assay of the
exanples. Figure 21 illustrates the inhibition of

15@1!9? _(I?ﬁlhgtréttém?ﬁ%? m{aﬁ&bh taualo. Lﬁmg_ﬁfdeﬂﬁmﬁ?ﬁtéd
conpetjto ntibody o e ex es, e per cent age
R R LR A Cn LA
( M BbRated fotn 8o syRdvidtifigidra? hdmaan RA patieras.es a typi cal
standard curve in the gpl30- OSMELI SA usi ng

non- gl ycosyl ated OSM and where the gpl30 concentration
f diguren st fomt$ itstratelthSrespltsavfahée sohditighsf. fighirass © 1@3b

¥ ey oy o =y

et 5 o8 B8hel il BRTRNTRASA ok itting BEodfdy il

t ke KB gelbassayioh ceultopbiiOBY offigytend! S Bserlia ginplzchuman

i | 20 I ] bot h

GBS aDNRTAR e G R, Wit b
Qpistsed hOBY, G 17 P11l prosvescadSH) Jasse JB af cd

R g N e Bl Ml 80 THO bl as

| 1 y d

a PF‘E@E?‘? cafSM ) P?%dwaaﬁ%ﬁprﬁ@sﬁéﬂ@ BprineyiePhi@dYni sed

b¥igtieet 60 SN isolatcdTonbesllg SFUSFaRR patigise 23a

illustrates the effect of the OSM neutralising

anti body, Mab295 (R&D Sytens) in the gpl30- OSM ELI SA.
Obiuentl ¥ Hlustpes he gpl FBINhiCEdh ELISA of the parent murine

15E10, the chimaeric 15E10, a humanised artibody construct B3L2, and a
Fc lytic mutant of B3L2 against CHO produceed hOSM. See description for
more detail.

Figure 18 illustrates the assay of figure 17 us ing cOSM.
Figure 19 illustrates the KB cell assay of the parent murine 15E10, 15E10
chimaera, humanised construct B3L2 and a Fc lytic mutant of B3L2

against CHO produced hOSM.

Figure 2Q is a schematic illustration of the cormpetition assay of the
examples.

Figure 21 iliustrates the inhibition of 15E10 (B83L2 humanised construct)

by murine 10D3 competitor antibody of the examples. The percentage
inhibition of 15E10 by 10D3 competitor at equiimolarity (0.15ug/ml):62.3%.
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Mab296; filled triangles, OSM + MAb295 but with no
gpl30 on the ELISA plate; filled squares. Figure 23b

is a schematic illustration of how Mab295 ni ght
potentiate the OSMsignal in the gpl30-OSM ELI SA.
Figure 24 illustrates data fromthe KB cell assay

showi ng the effectiveness of OSM neutralisation by
Mab 295. Cells were stimulated with 1 ng/m  OSM only,
or this concentration of OSM m xed with various
concentrations of Mab295 before the assay. OSM only;
filled triangles, OSM + Mab295; open circles, no OSM
sti mul ati on filled squares. 21 Figure 25 illustrates

eff f Msite |1

e 225 isuite 6 R Hender caRpmb ey IO ISR e,
OSMsmg nonkgiydogpleted SN .a0d whefg thé ighll Ecdnoerrdtiea for
tri OSM speci fic anti body; open
squ%r%g'lége&&gs@ﬁ%% &qpé)i"i filled circles. Figure 26
illustrates the inhibition of binding of a conplex of
OSNE: . LI f o to

]'\%%Y!lr%&ﬁ lllu§ftr§t8? 1he m& H ée&@fi{y ?‘%ﬁg&ﬁ 3\%'3%@@

12. gy the ookl MP?“”@GD u@ledaf@r ooayemﬂmmlatﬂs ingreased to
di agepal |ine bar, OSMrOW-11.17+ control 1gG cross

hat ched bar; OSI\/H-C]\M-ll. 17+ OW4-5. 3; stippled bar.
Figure 27 illustrates the energence of site Il and

nOI’Flerb @2¢ lustRaed thatthOg 3mot3|wbedusas~¢r@s ﬁlﬁ’( @otﬁf m ce

| S ec n
gp %ﬂﬁ \éﬂfpgﬂ\"" EE(S‘P%M%" 6?’”5 &"5 Qg}fcf)@# ﬁ’%ﬁd fﬁ%jcond
an d:urt:lesr glycobﬂa’@ti ﬁw {dpehreiylddSNbtedhe berwsitiitgof the
re i ve ru open circles,
il rder ORGP AR s BCB S0  REd fa1bet ¢
tr @ycgalsy!st;on%ﬁékjr@tememeﬂmﬁwgnimdmmhe detdctivnspéibodyut
W t gyt gpl30 on ELISA plate; inverted open triangle.

Figure 28 illustrates the synergy in OSM
neutralisation between a site ||

Figure 23a illustrates the effect of the OSM neutralising antibody, Mab295
(R&D Sytems) in the gp130-OSM ELISA. OSM only; open circles, OSM +
Mab286; filled friangles, OSM + MAb295 but with no gp130 on the ELISA
piate; filled squares.

Figure 23b is a schematic illustration of how Mab285 might potentiate the
OSM signal in the gp130-OSM ELISA.

Figure 24 illustrates data from the KB cell assay showing the effectiveness
of OSM neutralisation by Mab 295, Cells were stimulated with 1 ng/ml
OSM only, or this concentration of OSM mixed with various concentrations
of Mab295 before the assay. OSM only; filled triangles, OSM + Mab285;
open circles, no OSM stimulation; filled squares.
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OSM speci fic anti body ("hum 15E10", humani sed 15E10)
and a site IlIl specific OSM anti body, (17H10) as
neasured in a KB cell assay. OSM neutralisation by
171-110 alone (a) or hum 15E10 alone (b); filled
circles, OSM neutralisation by the anti body

conbi nation; open triangles Figure 29 illustrates the
ef fi cacy of humani sed 15E10 antibody i in inhibiting
OSM stimul ated IL-6 secretion from RA synovi al
fibroblasts. Each synbol refers to a fibroblasts
obtained fromdifferent patients. 22 Figure 30

| Flgurdt 25illestratdacthé Bfféddiof &r00SH siteSiVishedifiti angbo@y 9DAA0 by

a n

01 bl sPast-BRMECHA S5t ediiopht ik SV ussvge

i nohtmhigs] Fiileﬂ arwertadzlﬁliahg!em, OSMt+hasite H O spéaﬁce antibibilyl;
?éé("?q%%s g O%IM’S; ﬁﬁ]e\/d}’lr lé?é open circles. Figure

3

rates t 'drence T potency of OW4-41.5
in inhibiting dl ycosyl ated and non-gl ycosyl ated OSM

b P@p@ I
cﬂg’gt es, I‘E%&%stﬁgmhémgﬁ %&F’nﬁﬁg%{% ?l&g]ﬂle es SF@WIﬁrae 31b
e M spae s ATiPOty( G 41EMO G TBODAGHS § FPENRCHISM] | n
' EHEH&H}'@Q:L-% MQ% WABH@ éBHEbQ} YRpod-ef, geM

bi ndi n ycosyl at ed OSM solid
cPPe?f@g"negP%QW 5’%‘0‘1 ?ZI ‘Efﬁ@% 19G: crosg halshed Bagur e 32
sloenvs-ONe 18417+ OM4Y5.8f stippreddate |1 OSM specific

anti bodies (a; 15E10, b; 5H2) against glycosyl ated

(filled circles) and non-gl ycosyl ated (open
t Figal@kisl)striatestthee@pﬂj&@eéﬁﬂ\él@m 4 r{Eingmedi spacific OSM

¢ PLitgHleg iESerh B mE RN R Alsk MR BHARE DL BB el 4R, 51,
| R qm&ﬁ@-@ﬁM; ELISAg Analydd af s34 laﬁemstsfecnhdi arsd thite t he

EVEPORERER) DRIRATERRYE Bébobel, oSKRK Bt ¢

| Py @ml“e@rcieLSh@SWmtasgmresmmwsp@muw fileepyinveirigA
OhiMh a8 QY karitisbiuth £ FRMLAIRLA AREse, bH \9‘ H'{oﬁt @1 30 on

il lustrates the OSM concentration found pat | ent
sEkSAR@E; inverted open triangle.

Figure 28 illustrates the synergy in OSM neutralisation between a site il
OSM spegcific antibody (*hum 15E10", humanised 15E10) and a site 1l
specific OSM antibody, (17H10) as measured in a KB cell assay. OSM
neutralisation by 17H10 alone (a) or hum 15E10 alone (b}); filled circles,
OSM neutralisation by the antibody combination; open triangles

Figure 29 iliustrates the efficacy of humanised 15E10 antibody in inhibiting
OSM stimulated IL-6 secretion from RA synovial fibroblasts. Each symboi
refers to a fibroblasts obtained from different patients.



a 12 nonth clinical trial period. #nunber is the
patient identifier Figure 37 illustrates a typical OSM
standard curve in 25% human AB serum 23 Detail ed
Description of the Invention 1. Antibody Structures
1.1 Intact Antibodies Intact antibodies are usually
heteromul timeric gl ycoproteins conprising at | east
two heavy and two |ight chains. Aside fromigM intact
anti bodies are heterotetraneric glycoproteins of
approxi mately 150Kda, conposed of two identical |ight
(L) chains and two identical heavy (H) chains

Tﬁ Pigosd 3Q/illustedsithe ir@MtioﬁMHShg &ndgh@ kegb 130 b8 éﬁﬁtﬁ@%i\dm
o BiholY ARBEs BRIkl ims e GRS YR IS o o

di f:tﬁrmea‘maﬁoha”nﬂﬁlt@:{oﬁ) indicatddefore eﬂdiﬁaf Ig&ﬁe FFISGR pha&avYy
an i . &Khai; Lntrachai i sul fide
brlgglgle%hilgg’é b’ﬂsé%\'@%%'gﬁ%hh' 5 ORF" %rﬁ[ésend a variable
domain (VH) followed by a nunber of constant regions-
Eaeh, ld gt [ [ ' \/| -
corBuler el aRs e Wednith polingy SR 1 ofBrd g o
of Sy sRevirleganddmaigiycrsylated @Fddbinding ta ort 30i Nen - const ant

r egy@iyRfed demhamy )éiraéé}'gwc%v#até&‘éghdé %Eén E.’Qﬁ{;'ﬂa-fs‘.’af | abl e

domain is aligned wth the ‘'varia omal n~of the
heavy chain. The light chains of antibodies from nost

veFigeRrabalspees o dfde i poicBRest G48e1 B idniidyy Pes
called| K@gﬁa and LanZ%a Egsed on the amno acid

s ef{EYategEnd analyservisied OSMLbIBHING IsgRdsli Menon t he
anglymospleied GSqusiic eirdés, glyeos,ansd ©8M; bpér Bangles. t hei r
heavy chains, human anti bodi es can be assigned to five

different classes, IgA 19D IgE 1gGand IgM 1gG
arfdgurg A2shnwh thef astivityaof twe sitedi] OiStieshecifit antbdacbagses,

Va0, 85k afétie tifion s (RS ol 2 Ry Somuele” °°

| 9(@@1 triangles) in the gp130-OSM ELISA

Figure 33 illustrates the cotrelation between serum and synovial fiuid
[OSM] in paired serum and SF samples taken from RA patients .

Figure 34a, 34b and 35 illustrate the OSM concentrations measured in OA
synovial fluid using the OSM ELISA of the examples. Fig.34b il lustrates

that two samples had particularly high OSM synovial fluid concesntrations.

Figure 36 illustrates the OSM concentration found in OA patient sera over
a 12 month clinical trial period. #number is the patient identifier.

Figure 37 illustrates a typical OSM standard curve in 25% humain AB
serum
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24 1 g&b. The variabl e domain of the antibody confers
bi ndi ng specificity wupon the antibody with certain
regi ons displaying particular variability called
conpl enentarity determ ning regions (CDRs). The nore
conserved portions of the variable region are called
framework regions (FR). The variable domains of

i ntact heavy and |ight chains each conprise four FR
connected by three CDRs. The CDRs in each chain are
hel d together in close proximty by the FR regions
and wwth the CDRs fromthe other chain contribute to
the formation of the antigen binding site of

anti bodi es. The constant regions are not directly

i nvolved in the binding of the antibody to the
antigen but exhibit various effector functions such as
participation in antibody dependent cell -nedi ated
cytotoxicity (ADCC), phagocytosis via binding to Fcy
r cBefailed Degeriptian dfdhe Inventiane rate via neonatal Fc
receptor (FcRn) and conpl enent dependent cytotoxicity
via the Clg conponent of the conpl enent cascade. In
onk. ARtibehhBWUCHUFRS of ore we provi de an intact
therapeutic anti body that specifically binds hOSM

whi ch anti body nodul ates the interaction between hOSM
anbldntesoAntibodies,: i hody may specifically bind Site I
of hOSM and inhibit or block the interaction between

PPl pa 0 AR G LGPB B P 46
exlaxmlws heawy dnel tws dghtichaidet Aside fremvigut inéact amtibodies
P b B b AR ind B e feedl (38, Ao
gptk@0derifing Illht(abthammnwmde@tlemheb‘od&*) wagins cdiypicale a
Conhht &g m&aﬂ't @Fék B ord &dvagenpéismme ibBREYPe
des ed’s

asst ereo upra

entbitéi the numbertaf disuifile Sokagps between H@ hepey chainp e,
paél?fér%H! ﬁﬁﬂ%o{;!g@lrn M R VRHEO Wadkheal§ ahdfight BNaffalso

r abb rimate or human. | n one typical enbodi nent,
thléasdﬂﬁrqiq!jng%plqlgﬂde bridges. Each heavy chain has atone end a

variabie domain {Vu) followed by a number of constant regions. Each light
chain has a variable domain (V) and a constant region at its other end;
the constant region of the light chain is aligned with the first comstant
region of the heavy chain and the light chain variable domain is aligned
with the variable domain of the heavy chain. The light chains of antibodies
from most vertebrate species can be assigned to one of two types called
Kappa and Lambda based on the amino acid sequence of the constant
region. Depending on the amino acid sequence of the caonstant region of
their heavy chains, human antibodies can be assigned to five different
classes, IgA, IgD, IgE, IgG and [gM. lgG and lgA can be further
subdivided into subclasses, 1gG1, 19G2, 1gG3 and IgG4; and Ig A1 and
lgA2. Species variants exist with mouse and rat having at least 1gG2a,
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pri mte (such as cynonolgus, Ad Wrld nonkey or G eat
Ape, see e.g. W99/55369, W93/02108) or human. 25 In
anot her enbodi nent there is provided an intact

t herapeutic anti body conprising a CDRH3 of
SEQI1.D.NO 3 or SEQI.D.NO 42. In another enbodi nent
there is provided an intact therapeutic anti body
conprising a variable region having CDRs of
SEQI1.D.NO 1, 2,3,4,5 and 6 or a variable region of
SEQ | .D. NO 40, 41,42,43,44 and 45. |n another

enbodi nent, there is provided a nurine intact

: E@d@mf UIHteananlblcbﬁﬁlh d?ltheaéﬁhbg@ﬁ%d?ifélg brmtawbrs@emﬁ; f
er eo C oma n avl n e seguence 0O
5 berrBo ool taeines soeiey g pardedtlome ety

SE@IIed[&oN@Jer&entélﬁy datetrhiging eagisrdi (UtBRfs) Thenmerd onserved
| ntact t [ eut |
P BOERE fnEVLISe Ll o LAIh BB ficredlnt 17 vhe
domable ﬁnmamgot ihactlegue andlight clBi@ ¢adh.dpriséfaanBRa VL

anCPRR Ly e LIS o (s Tigoo shalbord o dyggur "

nufi9ee PES’P“WMCIB% FRifegipns and withdbe C&Rsa‘mnn theigtherttbaiar t .
HU BBHtriRe tPRE 688 ofiRe TRflen Wnﬁ%tgw LhER mﬂnQOd

usi ng human nyel oma or nouse-h eteronye orm cells

| i Restand gegignsisse ngt Jireginipyoivesidn theginding ofdbe pniihedy to
Bf ﬂ@%ﬁﬁlger{\&ﬁt%@ch@ﬂ @bnonﬁ"&‘fb&@ldﬁlmafoﬂg QG&H é’s'."pa-l;ﬁ&;[{gﬁoﬂ §eS
[ﬁggl i,cations, S"Q ‘?:jaé Mar cel ker Inc, 1987).
AI f"é y dgRendent éslfanediate OtPH%‘tYu@QC@f) pIesgevtPsisyiar i es
or bihGiAY SPER recitee hklﬂﬁfb/c@%\;dﬁtbé fdte u:hldebﬁ&ah*m%eea(or
nt er

nth RGN FrHBmoT:Asb§tenteytoterieiivia fhe(@tmmponent of
J. theroonmplenneeit b@eﬁb&d@Sl 11- 23) Sever al strains of

tr I%rbsr%eé?ﬁ %dlrpngn% tf?errgfo%o\f\% gr\t/)%de an lrﬁa Vw}'lerrgplyerbtlg gstltbodgous ©
that specifically binds hOSM, which antibody modulates the interaction
between hOSM and gp130. The antibody may specifically bind Site Il of
hOSM and inhibit or block the interaction between hOSM and its
corresponding residues on gp130 involved in OSM interaction. The ELISA
protocol of the examples may be used to determine whether any particular
antibody or antigen binding fragment thereof modulates the interaction
between hOSM and gp130. The intact therapeutic antibody may
comprise a constant region (either heavy or light) of any isotype or
subclass thereof described supra. in one embodiment, the antibody is of
the lgG isotype, particularly IgG1. The antibady may be rat, mouse,
rabbit, primate or human. In one typical embodiment, the antibody is
primate (such as cynomolgus, Old World monkey or Great Ape, see e.g.
WO099/55369, WO93/02108) or human.
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I mmunogl obulin | oci has been replaced with human

i mmunogl obul i n gene 26 segnents (see Tom zuka K
(2000) PNAS 97, 722-727; Fishwild D.M (1996) Nature
Bi ot echnol . 14, 845-851, Mendez MJ, 1997, Nature
Genetics, 15, 146-156). Upon antigen chall enge such

m ce are capable of producing a repertoire of human
ant i bodi es from which antibodies of interest can be
selected. O particular note is the TrinmeraTM system
(see Eren R at al!, (1998) | nmunol ogy 93: 154-161)
where human | ynphocytes are transplanted into

oy DBeM=E ByEbbiftiont BEredE pffiidE anRA oAb Fe sy
9 3cory Binpsy PRI SERUMRNCO; 8ror SERD.NEx: j laganother
Ly%Fﬁg%mmhﬁﬁh@Je&is BlcRBl kM fHidct Alradditio Hatb oAy BBMBHSIf a

ooled in vitro antibody generation procedure .
f ofargriedegipn hawips WHRsE FEFERNG: Jg2ditRRdR o a¥ytable
S Elegiohio? SEA. DO MDUE 442 430e afyEouse |1 TM (Abgeni x
Inc). An alternative approach is available from
Mor phot ek I nc using the MrphodomaTM technol ogy.
Phiageiothes phbwditrent) tiedre yprovidedo® musieelintaxt tecaheotic human

antibodies (and,.fra nts, thereof)..see erty;
NRPESY §FartaBE prdl B IR bR s X e

( 1r84h)g thvBEnUs81c8 2 SEQIEDNOAE and diVihglotmairt ¢fitse sequehed que
an{)fiégtgyo\f\lgogai n genes are cloned in frame into
eithef a "major or mnor coat of protein gene of a
filament ous bacteriophage such as M3 or fd and

di SRindyee lthb%HﬁHe‘ng tdrk ikgﬂr&ﬁ?éhi Qnﬂf’irﬁ@irﬁlﬁt Rfagligge) as

functional antibody fragnents on the surface of the
pheijeopy Pt antigen bindingdaamsAtthpreeberronfisings YuAempaiBnal

Pr RRAHd thBSeqliericB®f BRLIDND: A8 aHd h Vi BomaRl SFaid Sueihicd he
gene_encodi ng.the anti body exhibiting those

pr ¥ ei-BNO 4he phage display techni que can be used
to select antigen specific antibodies fromlibraries
made from human B cells taken from i ndi vi dual s

1.1.2_Human antibodies

Human antibodies may be produced by a number of methods known to
those of skill in the art. Human antibodies can be made by the hybridoma
method using human myeloma or mouse-human heteromyeloma celis
fines see Kozbor J.Immunol 133, 3001, {1984) and Brodeur, Monoclonal
Antibody Production Technigues and Apbplications, pp51-63 (Marcel
Dekker Inc, 1987). Alternative methods include the use of phage libraries

or transgenic mice both of which utilize human V region repertories (see
Winter G, (1994), Annu.Rev.iImmunol 12,433-455, Green LL (1899),
J.immunol. methods 231, 11-23).

Several strains of transgenic mice are now available wherein their mouse
immunoglobulin ioci has been replaced with human immunoglobulin gene
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afflicted wth a disease or disorder described above
or alternatively from uni munized human donors (see
Mar ks; J. Mol .Bio. 222,581-597, 1991). Were an intact
human anti body is desired conprising a Fc domain it is
27 necessary to redone the phage di spl ayed derived
fragnent into a mammalian expression vectors
conprising the desired constant regions and
establishing stable expressing cell |ines. The
technique of affinity maturati on (Marks; Bio/techno
10, 779-783 (1992)) may be used to i nprove binding

af f isggmyznwﬂeéeehﬁm&h@ &f (&bm)tmm ot he2-707; iFfi@fWId lmprn

ant i IS | Yy C|n the H
gl PR L KA e

\k/> ar i@amscapd J1484188).i lngormnﬂgénechdnlaﬁg@smfh rhiap hm/ﬁ#)abiﬁ of
in t e S as
"epi ope%r‘ép{ék’%'{tﬁﬁ% Qf\@Hgﬂ \APOC{E’S,Sfh g’hfcg hg%c@e@

93/ hréerest capdee sdlembed. \Wat er house; Nucl . Aci ds Res 21,
2265-2266 (1993). Thus in another enbodinent there is

provi ded a human i ntact therapeutic antibody or
ant iQf @artiguiad helg is thegirionara isvstenf(sewhErsh R pbai (1928)1 | y

b

Che nmuBolety BSHSPREH MG pinef ymighEit refifandbBfigdlnto
enb8tdiated misee the $@etﬁ%wrd@f@cmerﬂm{;ﬂdy Pyaterg (SLAM, see

t helsaBessi & aarmAfsnémgeygﬁmﬁgmspwrigae%nfarn&tgnﬁﬂér \l and

thereof which specifically ds Site

nmod PR Iymphocyten greypifectivaly pytdbnesgh armassiva peelae (1 \éio

bet mmdy@swé@naq piotalure FdloBe b QbcaHORE, Iuhﬁh& dilftion
a. human | ntact therapeutic antibod

pro
Bt PO RIS IRR REoT R Ao REPEOFo N R PasHGNe). DR of
SEQalterRaiNg approdeh iSERilhbID YA lﬁ&pWBieRh‘nc.Sm% thecal 'y

bi n OSM and m)dlates(l . inhibits or bl ocks)
theg’f‘%ﬁ%‘j&m otﬁC'H'éWﬁé’en h()SM and gp130. In anot her

enbodi nent there is prow ded a human intact
antigen bjnding fragne

:EZF@%? uf@'&ﬁﬁv?@ﬁég e, egqs)a@crdaﬁe AY ?ﬁ@ﬂt%od'es (and

fragments thereof}), see McCafferty; Nature, 348, 552-553 (1990) and
Griffiths AD ef al (1994) EMBO 13:3245-3260. According to this
technique antibody V domain genes are cloned in frame info either a
major or minor coat of protein gene of a filamentous bacteriophage such
as M13 or fd and displayed (usually with the aid of a helper phage) as
functional antibody fragments on the surface of the phage paricle.
Selections based on the functional properties of the antibody resuit in
selection of the gene encoding the antibody exhibiting those properties.
The phage display technique can he used to select antigen specific
antibodies from libraries made from human B cells taken from individuals
afflicted with a disease or disorder described above or alternatively from
unimmunized human donors (see Marks; J.Mol.Bio. 222,581-597, 1991).
Where an intact human antibody is desired comprising a Fc domain it is
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CDRs of SEQI.D.NO 1, 2, 3, 4, 5 and 6 or a variable
region having SEQ I.D. NO 40, 41,42, 43,44 and 45. 28
1,2 Chinmaeric and Humani sed Anti bodi es The use of

i ntact non-human anti bodies in the treatnent of human
di seases or disorders carries with it the now wel |
establ i shed problens of potential imunogenicity
especi ally upon repeated adninistration of the

anti body that is the i Mmune system of the patient may
recogni se the non- human intact antibody as non-self
and nount a neutralising response. In addition to

devassagtay té r&dmertnapmgyuns&%daﬁnomm o Mar i ous
t echni ers have heen evel oped Oé].er t he %5%
ov e PEBTRAIER SXEESHPR PR combrgadiedesyed regions
r edacd egablishingcstgits e;tpressmr?‘cendineé]urmn am no acid
. . J t t st

" ot Lfinfesiniafle bF Sl Aol ARRH BuBRined Aot o
ant (1992)) @sayf beowsegirto improve biedmg affinitpivherein theaffmidy of the

turl .
oo npaIaY ki Gitboy #inBROEPBY DEROARAG iy HE FFaddL
whi @hﬂ'@é’ﬁé@'al\ﬂi yith patiaily securinmyarianiseand selegling ouidat
S Ucﬂaﬁoﬁﬁ%ﬁcﬁ%d\@{d:ﬁ&%ﬁnm%an{s%ﬁﬁs {eCnfiqit4TRA as

constant region. Because the_antigen- |nd| ng site of
e

an %??%@W“F’%Q | 358 PV Ss@ %t‘?ﬂ"?}sqen‘é’%%yﬂ% ?%@’ﬁ‘éns

t hewadrAB@d; SluaMdidyoRlys 21, 862966 119oB). nding affinity
for the antigen but acquires the effector functions

of the human constant region and are therefore able to
per Tousmeihbeer emboditieat thensis prnitieds Hestrihledherapsdtic

tib | | d
FecOnpeHE A SRR Rt iR i PREREHY PRGY s
(e. gosmmm) modulateskiat athitdiadr bbqk&) tredotetetiogbetween
o THOE Al B PR rdllrtlatElsHovseds
speiatdct terapgutio ag@@és opantigen mindingdragmentitherashwhish  of

t hes;?é?:‘ﬁcﬁ%ﬂ%ngg Sth-,hﬁ gf ﬁ@é@irgrfg‘modvﬁ%&; (i.PVAnBRE G Bks)

SE
%he interaction between hOSM and gp13C.

In another aspect there is provided a human intact therapeutic antibody or
antigen binding fragment thereof comprising a CDRH3 of SEQ.I.D.NO: 3
or SEQ.1.D.NO:42 which specifically binds hOSM and modulates (i.e.
inhibits or blocks) the interaction between hOSM and gp130. In another
embodiment there is provided a human intact therapeutic antibody or
antigen binding fragment thereof comprising a variable region having
CDRs of SEQ.1.D.NQ: 1, 2, 3, 4, 5 and 6 or a variable region having
SEQ.1.D.NO:40, 41,42,43,44 and 45.
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supra). Hybridoma cells serve as a typical source of
such DNA. Once isolated, the DNA is placed into
expression vectors which are then 29 transfected into
host cells such as E.Coli, COS cells, CHO cells or
nyel oma cells that do not otherw se produce

i mmunogl obulin protein to obtain synthesis of the
anti body. The DNA nay be nodified by substituting the
codi ng sequence for human L and H chains for the
correspondi ng non-human (e.g. nurine) H and L constant
regions see e.g. Morrison; PNAS 81, 6851 (1984). The
second approach involves the generation of hunmani sed
anti bodies wherein the non-human content of the

anti body is reduced by humani zing the variable

regi ons. Two techni ques for humani sation have gai ned

PoRUh Eibberid M d Huminis S AUBRAY {:ggdgyscﬁRtg[;fLng'

where they forma surface nounted in a scaffold
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need to, be preserved
comprise a non-human (e.g. rodent such as mouse) variable domain

fused to a human constant region. Because the antigen-binding site of an
antibody is localised within the variable regions the chimaeric antibody
retains its binding affinity for the antigen but acquires the effector functions
of the human constant region and are therefore able to perform effector
functions such as described supra. Chimaeric antibodies are typically
produced using recombinant DNA methods. DNA encoding the antibodies
(e.g. cDNA) is isolated and sequenced using conventional procedures
(e.g. by using oligonucleotide probes ihat are capable of binding
specifically to genes encoding the H and L chains of the antibody of the
invention, e.g. DNA encoding SEQ.I.D.NO 1,2,3,4,5 and 6 described
supra). Hybridoma cells serve as a typical source of such DNA. Once
isolated, the DNA is placed into expression vectors which are then
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(sonmetines referred to as "backnutations") in the
humani sed nol ecule if significant antigen-bi ndi ng
affinity is to be recovered (see Queen C eta! (1989)
PNAS 86, 10, 029-10,033, Co, Met a! (1991) Nature 351,
501-502). In this case, human V regi ons show ng the
great est sequence honology (typically 60% or greater)
to the non-human donor anti body maybe chosen 30 from a
dat abase in order to provide the human framework (FR).
The selection of human FRs can be nmade either from
human consensus or individual human anti bodi es. \Were

necesiAdtekinlb Kas colldamch bOR. ¢$7.eco@me @noidaw;efr are
substi tuted '@@ﬂfit he hunman accept qQr f r amewor
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un'rﬂ?ﬁstHWA§%.‘?. Peeh)mmnogl obulin heavy and

ain varia gi'ons reveal ed that the precise
patterns of exposed residues are different in hunan
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pOSI tions have a stron re erence a sSha
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t hat.
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residues comprising the CDRs. A large decrease in immunogenicity can
be achieved by grafting only the CDRs of a non-human (e.g. murine)
antibodies ("donor" antibodies) onto a suitable human framework
(“acceptor framework™) and constant regions (see Jones ef al (1986)
Nature 321,522-525 and Verhoeyen M et al (1988) Science 239, 1534-
1536). However, CDR grafting per se may not result in the complete
retention of antigen-binding properties and it is frequently found that some
framework residues of the donor antibody need to be preserved
(sometimes referred to as “backmutations”) in the humanised molecule if
significant antigen-binding affinity is fo be recovered (see Queen C et al
(1989) PNAS 86, 10,029-10,033, Co, M et al (1991) Nature 351, 501-502).
In this case, human V regions showing the greatest sequence homology
(typically 60% or greater) to the non-human donor antibedy maybe chosen
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Anti bodi es, Springer-Verlag, ppl05-134). This
procedure of humanisation is referred to as
"veneering" because only the surface of the antibody
is altered, the supporting residues remain

undi sturbed. A further alternative approach is-set-—— -
out in WO04/006955. Thus anot her enbodi nent of the
invention there is provided a chinmaeric therapeutic
anti body conprising a non-human (e.g. rodent) variable
domai n fused to a human constant region (which nmaybe
of a lgGisotype 31 e.g. 1gGl) which specifically
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SE €s conprise a
hu%&%}e(;ggr'ﬂsg ?“*ﬁ“gg‘rc sr{%lch({r%h( lmggﬁ%gt(g??éuées 8%, 1gGl In
anoW{19/488238di nent there is provided a chinaeric
t herapeutic anti body conprising a non-hunman (e.g.
rodent) variable region and a human constant region

( whiieinativelye henanisatin® mayeyasbieyed by bgBidesaior '(‘)/eneenng
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45 i 'Qé'hs'?ﬁi%vaf@{@o'fﬂgf%ﬁtre\tqa&déha@hg prarisgautiams of
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S pels lDﬁSB&ﬂdb Itcyrebumthe immunogenicity of a non-human Fv by replacing
exposed residues in its framework regions that differ from those usually
found in human antibodies. Because protein antigenicity can be
correlated with surface accessibility, replacement of the surface residues
may be sufficient to render the mouse variable region “invisible” to the
human immune system (see also Mark G .E. ef af (1994) in Handbook of
Experimental Pharmacology vol.113; The pharmacology of monoclonal
Antibodies, Springer-Verlag, pp105-134). This procedure of humanisation
is referred to as "veneering" because only the surface of the antibody is
altered, the supporting residues remain undisturbed. A further alterative
approach is set out in WO04/006955.

Thus another embodiment of the invention there is provided a chimaeric
therapeutic antibody comprising a non-human {e.g. rodent) variable
domain fused to a human constant region {(which maybe of a lgG isotype
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hOSM and conprises a CDRH3 of SEQI.D.NO 3 or

SEQ I.D. NO 42. Such anti bodies may conprise a hunman
constant region of the IgG isotype, e.g. IgGL. In
anot her enbodi nent there is provided a humani sed

t herapeutic antibody or antigen binding fragnent

t hereof which specifically binds hOSM and conpri ses
CDRs of SEQI1.D.NO 1, 2,3,4,5 and 6 or 32

SEQ |.D. NO 40, 41, 42,43,44 and 45. Such anti bodi es nay
conprise a human constant region of the 1gG i sotype,
e.g. IgGL. In another enbodinent there is provided a

b vy é‘?“’“"‘é‘ﬁ P A Rphluges e Al atlon
rmd%g&egg Ej‘('.}ﬁé‘ cf(ig P&@?qﬁ%tv\een %OSM and gp130 and
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I n anot her enbodi ment there I's provi
t he PYBaR EPRStan FRYiKveRftheloGrisotvgene-Bi B&iTng fragnent
t hereof which specifically binds hOSM and nodul at es

the interaction between hOSM and gpl30 wherein said
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substitu Aar ng residues found

In another embodiment there is provided a humanised therapeutic
antibody or antigen binding fragment thereof which specifically binds
hOSM and modulates (i.e. inhibits or blocks) the interaction between Site
I} of hOSM and gp130.

In another embodiment there is provided a humanised therapeutic
antibody or antigen binding fragment thereof which specifically binds
hOSM and comprises a CDRH3 of SEQ.I.D.NO: 3 or SEQ.I.D.NO:42.
Such antibodies may comprise a human constant region of the IgG
isotype, e.g. IgG1.

In another embodiment there is provided a humanised therapeutic

antibody or antigen binding fragment thereof which specifically binds
hOSM and comprises CDRs of SEQ.I.D.NO: 1, 2,3,4,5 and 6 or
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in the donor antibody framework from which CDRH3 is
derived. In another enbodi nent there is provided a
humani sed therapeutic antibody or antigen binding
fragnment thereof which specifically binds hOSM and
nodul ates the interacti on between hOSM and gpl130
wherein said antibody or fragnent thereof conprises
CDRH3 of SEQ1.D.NO 42 optionally further conprising
CDRs of SEQ I.D. NG 40,41, 43, 44,45 33 wherein the
resi dues at positions 28,44,48,67,69,71,73 of the
human accept or heavy chain franmework regi on and

posiSE@HB NEB4B 3 14R,48/4474ndof5. Subleattibaiesafise pbrapridd Hht

chaign £ bstituted by t correspondi n
resi| D"Sé%ﬁﬁ%%l??ﬁ&fﬂ@%ﬁ%ﬁ H?'ieo%o@aﬁrarremr kpfrom )
which CDRH3 is derived It will be apparent to those
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but IC oes n

identical to the nateri al ori gl nate

f r oAPTRESEsdPicaaists essentialieof) the heavy ebain 96 SECHLAMN: 1 1

t he addadightaonbind G r@RoMpch CORH3 is  derived" need
not necessarily have been purified fromthe donor

anti body. In another enbodi ment there is provided a
humimarsster ehbodipat ihere is prdvivedyhuphamiséd Bempeubs bMthady

fra r.eof [ speci f.i.cal |l y_binds M

unop o Hoeh BRLEE nlNafltnSRE vt Boeclrale e Biaaid sud
CDRPRAuites SRONteratidObeideop hOSMsnd/g h 180 Wkith aatiidySi ng
CDRgo Rk I NOY } 6 wher &l e n
heav ¥r9%nﬁ§i§.&%rfcpgﬂe§%5’ éer@%@po:r‘? g gggbgncé" %t Oﬁﬁﬁgt'%( '383"53 and
al | § light chaie of SEQJR.NG:5lesi dues (or a conservative
substitute thereof): Position Residue 28 S 29 L

in another embodiment there is provided a humanised therapeutic
antibody or antigen binding fragment thereof which specifically binds
hOSM and modulates the interaction between hOSM and gp130 wherein
said antibody or fragment thereof comprises CDRH3 of SEQ.I.D.NO: 3
optionally further comprising CDRs of SEQ...D.NO: 1,2.4,5 and 6 wherein
the residues at positions 28,29,30,71 and 94 of the human acceptor heavy
chain framework region and positions 49 and 71 of the human acceptor
light chain framework are substituted by the corresponding residues found
in the donor antibody framework from which CDRH3 is derived.

In another embodiment there is provided a humanised therapeutic
antibody or antigen binding fragment thereof which specifically binds
hOSM and modulates the interaction between hOSM and gp130 wherein
said antibody or fragment thereof comprises CDRH3 of SEQ.1.D.NO: 42
optionally further comprising CDRs of SEQ.L.D.NO: 40,41,43,44,45
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30 T 71 K 94 K and the human |ight chain conprises

either or both of the follow ng residues (or
conservative substitute thereof); Position Residue

E 34 71 Y In another enbodi nent there is provided a

humani sed t herapeutic antibody or antigen binding
fragnment thereof which specifically binds hOSM

wherein said anti body or fragment thereof conprises

49

CDRs of SEQI.D.NO 1,2,3,4,5 and 6 wherein the human

heavy chain framework conprises one or nore (e.g.
all) of the follow ng residues (or a conservative

s u bmteréwme rémrescs‘t bosaﬁisrﬁ-.lzsl ma?iersﬂsgjmms Bt huiddarl 30

94 K a
& EfEPesegR HEDH et R a1 PoeiORa B SH A7 P or
coltrssehiuradn anzeploblight thdie frifnewertifaye sitestititacd by Resi due

E  chtohohind DS sSINRAH EHBhof b8 RarRE SRS fricn

CDRH3 Is derived

It will be apparent to those skilled in the art that the term "derived” is

intended to define not only the source in the sense of it being the physical

origin for the material but also to define material which is structually
identical to the material but which does not originate from the reference

source. Thus "residues found in the donor antibody from which CDRH3 is
derived" need not necessarily have been purified from the donor antibody.

In ancther embodiment there is provided a humanised therapeutic
antibody or antigen binding fragment thereof which specifically binds
hOSM wherein said antibody or fragment thereof comprises CDRH3 of

SEQ.1.D.NO: 3 optionally further comprising CDRs of SEQ.LD.NO: 1,245
and 6 wherein the human heavy chain framework comprises one or more

(e.g. all} of the following residues {or a conservative substitute thereof):

Position Residue
28 S
29 L
30 T
71 K
94 K

and the human light chain comprises either or both of the following
residues (or conservative substitute thereof);

Position Residue

48 E

34
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anti body or antigen binding fragnent thereof which
specifically binds to hOSM wherein said anti body or
fragnent thereof conprises CDRH3 of SEQ I.D. NG 42
optionally further conprising CDRs of SEQ I.D. NO

40, 41, 43, 44, 45 wherei n the human heavy chai n franmework
conprises one or nore (e.g. all) of the follow ng
residues (or a conservative substitute thereof):
Position Residue 35 28 48 44 K67 A 69 L 71V 73
K and the human |ight chain conprises one or nore
(e.g. all) of the following residues (or conservative
sub3titute thereof ); YPosition Residue 36 F 38 K 46
R 47 W 71 Y In another enbodinent there is provided
a humani sed therapeutic antibody or antigen binding

f r afmanetherlesrbodimeant irere is penided aciumaniseddisertpeutic OSM

Coreriepay 8 et it BlyhEBBFAt R BEEncER By °°
hu nﬁﬁsp@gl@gre@mgfd(ﬁnﬁbody or fragment thereof comprises CDRs of
SEQ.LD.NO: 1,2,3,4,5 and 6 wherein the human heavy chain framework

comprises one or more (e.g. all) of the following residues (or a
conservative substitute thereof):

Position Residue
28 S
29 L
30 T
71 K
94 K

and the human light chain comprises either or both of the following
residues (or conservative substitute thereof);

Position Residue
49 E
71 Y

In another embodiment there is provided a humanised therapeutic
antibody or antigen binding fragment thereof which specifically binds to
hOSM wherein said antibody or fragment thereof comprises CDRH3 of
SEQ.L.D.NQ:42 optionally further comprising CDRs of SEQ.1.D.NO:
40,41,43,44,45 wherein the human heavy chain framework comprises one
or more (e.g. all) of the following residues (or a conservative substitute
thereof):

Position Residue
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framewor k conprises one or nore (e.g. all) of the
follow ng residues (or a conservative substitute
thereof): Position Residue 28 | 48 44 K 67 A 69 L
71V 36 73 K and the human |ight chain conprises one
or nore (e.g.all) of the following residues (or
conservative substitute thereof); Position Residue 36
F 38 K 46 R 47 W 71 Y It is well recognised in the
art that certain amino acid substitutions are
regarded as being "conservative". Am no acids are
di vided into groups based on common side-chain
pregerties and substitutions within groups that
na%$tain all or gubstantially all of the binding
affinity of the antibody of the invention or antigen
bi#dli ng fragnentKthereof are regarded as conservative
substitutions, sge the following table: Side chain
N%g?ers Hydr ophobic nmet, ala,val,leu,ile

L

71 Vv
73 K
and the human light chain comprises one or more (e.g. all) of the following
residues (or conservative substitute thereoT);

Position Residue

36
38
48
47
71

< g3 X

tn another embodiment there is provided a humanised therapeutic
antibody or antigen binding fragment there of which specifically binds to
hOSM wherein said antibody or fragment thereof comprises CDRs of
SEQ.1.D.NO: 40,41,42,43,44,45 wherein th e human heavy chain
framework comprises one or mare (e.g. all) of the following residues (or a
conservative substitute thereof):

Position Residue
28 !

48 t

44 K

67 A

69 L

71 v
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neutral hydrophilic cys, ser, thr Acidic asp, glu
Basic asn, gin, his, lys, arg residues that influence
chain gly, pro orientation aromatic trp, tyr, phe 37
1.3 Bispecific antibodies A bispecific antibody is an
ant i body having binding specificities for at |east

two different epitopes. Methods of naking such

anti bodies are known in the art. Traditionally, the
reconbi nant production of bispecific antibodies is
based on the coexpression of two imunogl obulin H
chain-L chain pairs, where the two H chains have

di ff3erent bi ndi ndspecificities see MIllIstein et al
Nat ur e (1983), W93/ 08829 an aunecker
ot 4o e S it B £ kses SRR 3 HEEE e BA1 of WAIBRSU o
as gesituasnpr efnsenativedsubstithtei thereof); pot enti al m xture of
te s rent anti bo ctures are produced of
V\hir]:(‘:%‘tg%fy one has tﬂ%e%‘i‘i‘#r ed binding specificity. An
al t3r nati ve approach finvol ves fusing the variable
domgi ns with the desiged binding specificities to
heavy chai n constant region conprising at |east part
of e hinge region, ®RH2 and CH3 regions. It is prefe
rregf to have the CHlyregion containing the site
neg&ssary for light chain binding present in at |east
on€ ‘of the fusions. encodi ng these fusions, and if
desired the L chain are inserted into separate
expression vectors and are then cotransfected into a
sui tabl e host organism It is possible though to

i ndeis well révegaised inghs ad theh certaif aminoncidsubatifutidrisrae

chaj i " on . ; I Q. r r.red

Ch 3L OO SHBLERR A B o BB o

chdiaredhpn horamph siste-chandirenpriigsearidfsubstitytiane withis greupsand

a hhdt redithiA A1 Substantially all of the binding affinity of the antibody of
the invention or anfigen binding fragment thereof are regarded as

conservative substitutions, see the following table:

Side chain Members
Hydrophobic met, ala,val,leu,ile
neutral hydrophilic cys, ser, thr

Acidic asp, glu

Basic asn, gin, his, lys, arg
residues that influence chain ' gly, pro

orientation

aromatic trp, tyr, phe
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provi ding a second binding specificity in the other
arm see W94104690. See al so Suresh et al Methods in
Enzynol ogy 121, 210, 1 986. In one enbodi nent of the
invention there is provided a bispecific therapeutic
anti body wherein at | east one binding specificity of
said antibody is for hOSM wherein said anti body
nodul ates (i. e. inhibits or blocks) the interaction
between Site Il of hOSM and gpl30. Such 38 anti bodies
may further conprise a human constant region of the
IgG isotype, e.g. 1gGL In one enbodi nent of the
invention there is provided a bispecific therapeutic

an 'kéqd vperei.n t | east one binding specificity of
sai‘é——%%%'—b%@'—brﬁﬁ)r hOSM wherein sai d anti body
conprises at |east one CDRH3 of SEQI.D. NO 3 or

SE '
nuaPefChrtboaph AtbuRio i iRy e Res B RIGRT °
| ntwordiffasen egitopast Mﬁthmdssafmmkmgtswh atfitodies sregrovwinded a
! hBSR! rifuid Y, ARENbRL AN d?&&qeuéﬁgmgd%@ﬁ érﬁ@megne

bi.ndi ng specificCity salrd

whié basesl bihg capxRreRfinn efdwe nm@éeogi@buh@ Hsthahmikschain
SE[QI!‘IS \Rﬂé\@thelﬁwo?fd §hé¥n§ hé\fbddlﬁer@ﬁt bﬁﬁﬁd sp@cﬁ?tt@ see

o il g1 AR IB5537 550 (11851 ANOBHOED T raLewekase.
e. ¢.al EgB8L, 10, @WBB@Q%Q:BG&T%QWﬂieﬂaﬁcﬁfnﬁ%s@ortment of

© TR At ehoBs. L ot ish oot ot e L Frgnt Rt pitcdure are

i ntreduet |oowhinaton@eme®wthe( w?ﬂ Emtd?’glr?g?hm Agd
DPafhand S ARRTES: g 16 y-HAGH RRing S ridheispo

C hiHimgiveg $necrﬁames oBesy chaio kosstarRabgior-chmfraking aFleabt ) 2,
FVoarSh M fi {@@@uch 5 atng'acqﬁélohgdit?s oprgfaf{?%d &Ly RL 2.

Tradltlona rragnen
CH1 region con ining the snte necessary for l:ght chain bi ndmg present in

at least one of the fusions. DNA encoding these fusions, @nd if desired
the L chain are inserted into separate expression vectors @nd are then
cotransfected into a suitable host organism. it is possible though to insert
the coding sequences for two or all three chains into one expression
vector. In one preferred approach, the bispecific antibody is composed of
a H chain with a first binding specificity in one arm and a H-L chain pair,
providing a second binding specificity in the other arm, see W084/04690.
See also Suresh ef al Methods in Enzymology 121, 210, 1 986.

In one embodiment of the invention there is provided a bis pecific
therapeutic antibody wherein at least one binding specifici ty of said
antibody is for hOSM, wherein said antibody modulates (. e. inhibits or
blocks) the interaction between Site Il of hOSM and gp130. Such
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the proteolytic digestion of intact antibodies by e.qg.
papai n digestion (see for exanple, WO 94/29348) but
may be produced directly from reconbinantly
transfornmed host cells. For the production of ScFv,
see Bird et al;( 1988) Science, 242, 423-426. In

addi tion, antibody fragnents may be produced using a
vari ety of engineering techniques as described bel ow
39 Fv fragnents appear to have | ower interaction
energy of their two chains than Fab fragnents. To
stablise the association of the VH and VL donai ns,

t hantidhaies nigaOrthdritisephrivé & RuPap thiskisnt (&isofbe R1G

(198 SCI é 242, 423-426, Huston et al, PNAS, 85,
5878YB&:Y- 98T sul phi de bridges (d ockshuber et al,
(1990) Bi ochem stry 29, 1362-1367) and "knob in

19 t I 6,
ol ens BB of Fkindioud refeg blayidBHR ShAReTE, -1 110

vvethlerdmutmarltdmﬂhwbereskatlIda@tiomenbmdleg spedificity of 84kt | ow at

97-

AdbSeHg PSSR heEoy Qitprisae W Rpst e

19@'38!:'?3 of SEQ.BARYP: Beor SR BIAINEH42.n Sya!aaeﬂhodlesmys such

asfuRh&Qddmpst aufmdNtoRstaliYegdh oY nBigd %ﬁ%e 19G1.

ScFv I8 the

eukaryotic cells. One di sadvant age ©f
nmonoval ency of the product, which precludes an

i nﬁrfd?@%ﬁbcﬂﬁhéhttoﬂréumdnﬂorp%b@@bﬁﬂtdeﬁlaﬂﬁégb&;ﬁc and

hort h fe. At th
or BTGB FRABARWheraLatdra! PR BRI SERAURTE BtP AR om ScFV

Coarttm)bdy BRFoeOSKicvhéremadaidaritiBody dbdprisey &t 18ANEDRs of

1080 TN s AR R @wé Kot d, o
30&uc311a¢yhbod|e$)may$tpﬂ1u aoepise shimgars@estant egibnmrtha G on

kning an unpaired C termnal cysteine
reségg !g'géét(i priyanov at al (1995) Cell. Bi ophys 26,

187-204). Alternatively, ScFv can be forced to form

mJJ. hlﬂm{bgdgyrags,_n phdseni ng the peptide |inker to between
residues form

In certain embodiments of the invention there is provided therapeu tic
antibody fragments which modulate the interaction between OSM
(particularly hOSM) and gp130. Such fragments may be functional
antigen binding fragments of intact and/or humanised and/or chim=eric
antibodies such as Fab, Fd, Fab', F(ab'),, Fv, ScFv fragments of the
antibodies described supra. Traditionally such fragments are prodiiced by
the proteolytic digestion of intact antibodies by e.g. papain digestion (see
for example, WO 94/29348) but may be produced directly from
recombinantly transformed host cells. For the production of ScFv, ssee Bird
et al ;( 1988) Science, 242, 423-426. In addition, antibody fragmenats may

be produced using a variety of engineering techniques as describead
below.
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"di abodi es", see Holliger et al PNAS (1993), 90,
6444-6448. Reducing the |l|inker still further can
result in ScFV triners ("triabodies", see Kortt at a
(1997) Protein Eng, 10, 423-433) and tetraners
("tetrabodi es", see Le Gall et a! (1999) FEBS Lett,
453, 164-168). Construction of bivalent ScFV

nol ecul es can al so be achi eved by genetic fusion with
protein dimerizing notifs to form"m niantibodies”
(see Pack et al (1992) Biochem stry 31, 1579-1584)
and "m ni bodi es” (see Hu et a! (1996), Cancer Res. 56,
3055- 3061). ScFv-Sc-Fv tandens ((ScFV)2) nmay al so be
produced by linking 40 two ScFv units by a third
peptide linker, see Kurucz et a/ (1995) J.Inmmol. 154,
45 vdragaents @'psgrdo inbive loghenintediaation enargy @f p-recfdwc eghains

t Qe ”lgﬁ lﬁs@ttheaés%%ibﬁéd &?h%HH g}G\E’VS' ngl e

cha| n fu5| on cts consi st omatn from

o HEMAIRE] fb@ﬁ%‘t%‘?ﬁ?@d'ﬂb@ﬂ wih aerslﬁéii {Bind efieé (1988) Eﬁmer\w@

dQHﬁI@sﬂizsaHQQtB%t é{nPNJﬂgd% sﬁﬁéisifasfafaxmaﬂae Bi dgés
Can 717,763 he ‘stability of such

A RekPebe oL oS okt 2 AR5 a0 hc i
| blkeO Ehuttions(Zhu eﬂ“a bgm Aeotdw sﬂa% 791-7eg)n@3;|:vn hol e

d f f
CHrBns Rl he Braibet Bemeliolh efkestn fo Foxs ikt Pdnac ry
I( et e Nisilca ?‘ ammeymmoufm@ugém@ Methiots En.’eyﬂillfl;;g ?gg

muno,

2% Shd PG SFar 190 e R PRIS e T8930 S Vi
e ptpdutedsin rbgcansméﬂs Suchopse Col buttane mo@-Bpidalivep rodutedin
, S5 RaBE bAlsP O uhoAitadd GREERD s bRl bAEy U f°
1 8dugiawhicaprasiusias it moyeaseéawelmqhemm a@iwpleui iinding,
”Qh@ﬂf\léir%ﬁoﬁ ﬁé(l?—li@e%ﬁe%%qg) %%l@ Bfse ggocﬂﬁ'ﬂs QIEIuc}e

ecific single chain dlao
ChgBss ¢

g5t (PeBS) Eé?quce%am S%Vg@ntam weaddmf\ab%qeérnmal
bbﬁ)@ﬁé by &mb@@abﬁm C@AHa?fllsSé? Aperghay 0&:‘# ReQ$3tH§2? ver

L e en af bl eg@ﬁv‘?wéqnsé’p':gﬁgi S5 by
nsmnrmnebb@@iteespecweawhéﬂzb@dn StSorl cOABRNy drRBPaired C
terminal cysteine residue (see Kipriyanov ef af (1995) Cell. Biophy's 26,
187-204).  Alternatively, ScFv can be forced to form multimers by
shortening the peptide linker to between 3 to 12 residues to form
"diabodies”, see Holliger ef al PNAS (1993), 90, 6444-6448. Reducing the
linker still further can result in ScFV trimers ("triabodies”, see Kortt ef af
(1997) Protein Eng, 10, 423-433) and tetramers ("tetrabodies", see Le Gall
et al (1999) FEBS Lett, 453, 164-168). Construction of bivalent ScFV
molecules can also be achieved by genetic fusion with protein dimerizing
motifs to form “miniantibodies" (see Pack ef af (1992) Biochemistry 31,
1579-1584) and "minibodies” (see Hu et af (1996), Cancer Res. 58, 3055-
3061). ScFv-Sc-Fv tandems ((ScFV)z) may also be produced by linking
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Lett 432, 45-49) or a single chain nolecule conprising
four antibody variable domains (VH and VL) in an
orientation preventing intranolecular pairing (tandem
di abody, see Kipriyanov at al, (1999) J. Ml .Biol. 293,
41- 56). Bispecific F(ab')2 fragnments can be created
by chem cal coupling of Fab' fragnents or by

het er odi meri zati on through | euci ne zi ppers (see

Shal aby et a!, (1992) J.Exp.Med. 175, 217-225 and
Kostelny et al (1992), J.Imunol. 148, 1547-1553).
Also avai l abl e are isolated VH and VL domai ns

ngalsths upitschy, a therd peftide Imﬁé@séé-ﬁurubl_seﬁa!%w%}58 US 6,
172,.1

58 5 G IR A e v
Fabhe ndi{cakalp@)associativnef pvonsingle dhanfuﬂmnbroﬁucmgmtétstﬁ/lgs
41 t

41 g gqngﬁg@g Bh& bl oSRRElhiG %%;lr(tiiujr\!??rﬁ%tu? A
i ntdemeﬂ of@amother aptihodpisee Kigriyahovha@h(1998), gntl3Dan THEs3-
th
gy o T he bR A RO b b AER ook AR B bR )
t odfBfaREFtioR; af WisglpRiderbaigpesyon lweob igdgled nuéat@eﬁ as descrmbetih
SEQubm'%rWthelfo%néuoﬂ cﬁ‘@@g% d%m%léﬂb@fe@%bﬁl\l&%lﬂ?&lh Regly

?‘g g’ﬁﬁ# é)’ q_n%gl ngfevaowdqﬂ%owa@. Reglideinkepseronce set
f oMohtdrrhaﬁEé? 41 (TDISPy. Id@uddl Me’ihdl'i% ﬁBdl 7951 88. Trefavalent

ol SBPPOPaCURE 3% PARSIBPY FRe S PESRF R0t 1DHe
e :

HetGfoxlmmum ghdrelginholsouls estoar Ralckagmsie thr&ﬁght he hinge

hod LR RN ‘ﬁgﬁ?z@ it il 4™\ R% Y 6. os0.

1. ddtamativelMtetidviateat bispesifi c“ﬁ’rcéequta:s&maebeancdaetedﬁ@nhé he

'(:E élfs?cgl' & %IS%EFIﬂ@ siﬂglh'ché’i% da%9§||e¥ ?%e'e%?;te 7, (1 é‘fgg FEE eﬁs

of 4% e90-94 Smaller tetravalent bispecific molecules can also be formed
by the dimerization of either ScFv-ScFv tandems with a linker containing a
helix-loop-helix motif (DiBi miniantibodies, see Muller ef af (1998) FEBS
Lett 432, 45-49) or a single chain molecule comprising four antibody
variable domains (Vi and VL) in an orientation preventing intramolecular
pairing (tandem diabody, see Kipriyanov et af, (1999) J.Mol.Biol. 293, 41-
56).  Bispecific F(ab")2 fragments can be created by chemical coupling
of Fab' fragments or by heterodimerization through leucine zippers (see
Shalaby et al, (1992) J.Exp.Med. 175, 217-225 and Kostelny et a/ (1992),
J.mmunol. 148, 1547-1553). Also available are isolated Vi, and V|,
domains (Domantis plc), see US 6, 248,516; US 6,291,158 US 6,
172,197.

In one embodiment thers is provided a therapeutic antibody fragment (e.g.
ScFv, Fab, Fd, Fab', F(ab')2) or an engineered antibody fragment as
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anti body whi ch include anti body-dependent cell ul ar
cytotoxicity (ADCC), fixation of conplenent,
phagocytosis and half-life/clearance of the antibody.
Various nodifications to the Fc region of antibodies
of the invention nmay be carried out depending on the
desired effector property. For exanple, specific
mutations in the Fc region to render an otherw se
lytic anti body, non-lytic is detailed in EP 0629 24081
and EP 0307434132 or one may incorporate a sal vage
receptor binding epitope into the antibody to

| NCHeaiBed el that SpdcifitfyanfIsUShDSIBShdmhbduidiRs e, ar e
five _curr E@U{é r e,coeggl sed human _Fcy .r ecg{gt ors, FcyR
(1) nhiRls gf plocks fhadniepactian bewwern Sitg 105 AOSMARE SR 13Rc RAe
Shi tHetspeaitic antibody @@dmedt ratonigteaBRH3 Alddg 6R04

SergRth 5k S AMFRal ol I ebERIAER

Fcy&equenoe Bétfadh ol SEQLDINGI 1,24,5cankd aren thérapbbticsantiboaiyon

| j { i.neli Lal |
2o, TSP ERPafl o' AP SPEHTD SO o) il Gk
As pCRRs, haxing-t® Fequedce satdoritgio SEQ.1.D A 404114344 8 452
domai n and clustered near the hinge joining CHl and

CH2. Wiile FcyR wutilizes only the common set of 1gGL
residues for binding, FcyRIl and FcyRI Il interact with

di sq_ismte;&ahq%gmb&ﬁégti on to the conmon set.

Al teration of some resrduées reduced binding only to
FcyRI1 (e.g. Arg-292) or FcyRIIl (e.g. Qu-293). Sone

\éar Hg@tmnﬁba@tibmgw%s@mh%idﬁguoamnérf@bﬂhb ppdsehC YRl | |
ut. di d. no ect ndi to the other receptor

(o AR N BBl O P aver g oL g oty

bi nidined antilbodies/®rhéd weksy ameddheatied croselihking wasthods ! See
exhbgiébe%édg)roved binding to FcyRIl or FcyRIIIl with
reduction’in binding to the other receptor (e.g. Ser-
298Ala inproved binding to FcyRI Il and reduced binding

to FcyRI1). For FcyRilla, the best binding |IgGl

variants had conbi ned al anine substitutions at
Serl:8d@theriModifications. | ys- 334. The neonatal FcRn

The interaction between the Fc region of an antibody and various Fc
receptors (FcyR) is believed to mediate the effector functions of the
antibody which include antibody-dependent cellular cytotoxicity (ADCC),
fixation of complement, phagocytosis and half-life/clearance of the
antibody. Various modifications to the Fc region of antibodies of the
invention may be carried out depending on the desired effector property.
For example, specific mutations in the Fc region to render an otherwise
lytic antibody, non-lytic is detailed in EP 0629 24081 and EP 030743482
or one may incorporate a salvage receptor binding epitope into the
antibody to increase serum half life see US 5,739,277. There are five
currently recognised human Fcy receptors, FoyR (1), FeyRlla, FeyRIIb,
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receptor is believed to be involved in both anti body
cl earance and the transcytosis across tissues (see
Junghans R P (1997) Inmunol.Res 16. 29-57 and Ghetie
et a/ (2000) Annu. Rev. | nmmunol. 18, 739-766). Hunan

| gGl residues determned to interact directly wth
human FcRn includes |11e253, Ser254, Lys288, Thr 307,
A n311, Asn434 and Hi s435. The present invention

t herefore concerns anti bodi es of the invention having
any one (or nore) of the residue changes detail ed
above to nodify half- |ife/clearance and/or effector
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see fo exanpl e, Boyd eta/(1996) | mrunol .
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the present 1 nvent whereirn one

car berfiiV ar EayRlihitie teguition inditiding t@tlrbs:ttherwe@mordeb&erd
or iz n

s p 2P BN kR a ARG TE LRt 1ALEG RS RhryfTror
cr eﬁc‘ﬂ%ﬂla the begdritinding gt ezaﬂants bad yorabined albhiae hnent of

car QE?tSH?M{oﬂé Gt §8H-fdé, %?u—%gjat{m}@sﬁw. The neonatal FcRn
receptor is believed fo be involved in both antibody clearance and the
transcytosis across tissues (see Junghans R.P (1997) immunol.Res 16,
29-57 and Ghetle et af (2000) Annu.Rev.Immunol. 18, 739-766). Human
1gG1 residues determined to interact directly with human FcRn includes
lle253, Ser254, Lys288, Thr307, GIn311, Asnd434 and His435. The
present invention therefore concerns antibodies of the invention having
any one (or more) of the residue changes detailed above to modify half-
life/clearance and/or effector functions such as ADCC and/or complement
lysis. In a further aspect of the present invention there is provided a
humanised therapeutic antibody which specifically binds hOSM and
modulates the interaction between hOSM and gp130 having alanine {or
other disrupting) substitutions at positions 235 (e.g. L235A) and 237 (e.g.
G237A). In a further embodiment of the invention there is provided a
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therefore be used to mani pul ate the gl ycosyl ati on of
an antibody. In Raju et a/ (2001) Bi ochem stry 40,
8868-8876 the term nal sialyation of a TNFR- |1gG

i mmunoadhesi n was i ncreased through a process of
regal actosyl ation and/or resialylation using beta-1,
4- gal act osyl transferace and/or al pha, 2,3
sialyltransferase. Increasing the term nal sialylation
is believed to increase the half-life of the

I mmunogl obul i n. Anti bodies, in common with nost

gl ycoproteins, are typically produced in nature as a
m xt hureardéed thesapetiiy amboerwwﬁncmszsédmeug unmcb'smdnar Iy

o patishe el R hPRed O N AR ph L oos

haveSE;@ehD &@JQ oped to manufacture defined gl ycoforns,
see Zhang et al Science (2004), 303, 371, Sears etal,
Science, (2001) 291, 2344, Wacker et a! (2002)
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been investigated with intact ant

Fap'and/or resialylation using beta-1, 4—galactosyltransferace and/or alpha, 2,3
sialyltransferase. Increasing the terminal sialylation is believed to
increase the half-life of the immunoglobulin. Antibodies, in common with
most glycoproteins, are typically produced in nature as a mixture of
glycoforms. This mixture is particularly apparent when antibodies are
produced in eukasyotic, particularty mammaiian cells. A variety of
methods have been developed to manufacture defined glycoforms, see
Zhang et al Science (2004), 303, 371, Sears ef al, Science, (2001) 291,
2344, Wacker ef al (2002) Science, 298 1790, Davis et af (2002)
Chem.Rev. 102, 579, Hang ef al (2001) Acc.Chem.Res 34, 727. Thus the
invention concerns a plurality of therapeutic ( typically monoclonal)
antibodies (which maybe of the IgG isotype, e.g. lgG1) as described
herein comprising a defined number (e.g. 7 or less, for example 5 or less



fragnents, see Kounenis |I.L. et at (2000)

I nt.J.Pharmaceut. 198:83-95. Delivery of therapeutic
proteins to the brain has been hanpered by the
presence of the blood brain barrier (BBB). Were it is
desired to deliver an antibody of the invention or
anti body fragnent of the invention across the BBB
vari ous strategi es have been proposed to enhance such
delivery where needed. In order to obtain required
nutrients and factors fromthe bl ood, the BBB
posseses sonme specific receptors, which transport
comsauinds tWo oma tihgle) gigcmfﬁinﬁ(hj dtGakl amﬁodaésdﬁmfmtgérﬂbiﬁding
Stu v, i cated that sonme conpounds |ike
|ns(3'la§§ne %@ee ? KR et al (1989) Brain Res.

420 32-38), transferin (see Fishman JB et al (1987)
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potential approach is to produce a bispecific
ant Psbayy of therappuiis prioteins tadinebrainastveas hdeperet by dhe

su pEﬂas@ﬁ@é &ithe BEBH P?ém 599@ {edéﬁf)l e e?/e &%V@ersﬁéd 2 %%vé_lg

conpri ses
of BE@ilbqﬁmbthesnwthpaﬁaantgbosibgégrnemt offhetinventies agbss

SEQHe BBBNGEricksStrdtedicdtthve b8En ?her éé&%%nﬁal@@dﬁh Qtivery

SEQ}vLer% nNegdg opti onal ly toge

In order to obtain required nutrients and factors from the bigod, the BBB
posseses some specific receptors, which transport compounds from the
circulating blood to the brain. Studies have indicated that some
compounds like insulin (see Duffy KR ef af (1989) Brain Res. 420:32-38),
transferin (see Fishman JB ef af (1987) J.Neurosci 18:299-304) and
insulin like growth factors 1 and 2 (see Pardridge WM (1986) Endocrine
Rev.7:314-330 and Duffy KR ef a/ (1986) Metabolism 37:136-140)
traverse the BBB via receptor-mediated transcytosis. Receptors for these
molecules thus provide a potential means for antibodies of the invention
and/or antibody fragments of the invention to access the brain using so —-
called "vectored"” antibodies (see Pardridge WM (1999) Advanced Drug
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S EQ 1.D.NO 40, 41, 43, 44,45) and a second specificity
towards a transport receptor |located at the BBB e.g.
a second specificity towards the transferrin
transport receptor. 2. Conpeting i munogl obulins The
present invention also provides inmunogl obulins,

anti bodi es and antigen binding fragnents of

anti bodi es and other protein entities such as

i mmunoadhesi ns whi ch specifically bind hOSM and
conpetitively inhibit, the binding between hOSM and
the therapeutic anti body of the invention or antigen

glE g d eligeryrReyiewn 86: 29%%)& tﬂb@ ﬁﬁém sl ][kih antideay b tﬁdmféampf
n chal,n O

el e heBf SnBu ik i c ronaamiton it i brain
bi né¥arenchymgrieas Eridein RMil biqdo®y) RAAS 88)41%!!’-47[3!5&&@! Fmden

t
cont o ePioss daERi 28939507 ! PRI potbnlehelbach intey,
or §Fedices, bispacéic anjibadyzoribjspecifit ragrnerBuch adiliidibed.
Thugubhs RS eREPRE %Eﬁc@f is EJWang]gl%]ﬁ bpﬁbémgé-?hth.%&g%y

provi ded a net hod candi dat

or SREFifRiFOMPEERERPREG qﬂ@E& h@ Areptiorally together with
candimRd 6r ST bad: o0 4@&&&99&0&5@%&?9 d@é‘oﬁonpe“ ng

rein descri bed conpri ses

ant e
thelsg%'ggg?%? 9 2Btengfly tagethsaith ¢ DRsefcandi dat e ant i body
or SEQ.bbNO ﬁo,agmam 48)ahd a sebdies s?i@@iﬁ&zlﬁo@rﬂﬁds%sport

in of SE D.NO 11 and ['1 ght

chaliseBoteiqtF R ile BB Tk Laeboahspesihin inyartediment
thetraoﬁgrr(-nktyarﬂpbrereueptong whet her the candi date
anti body or antibody fragnent thereof of step (a)
co oetltlvely inhibits the binding between the

yor : g i gen bi ndi ng fragnent

t her eof and OSM and in particular hOSM Typically an
ELI SA based assay |s enployed such as the ELI SA set
f or THe PreseRbinusinp latss. pravidssdaimupoginbuldshantivddios ah@SM

ar €antigen binding fragments of antibodies and other protein entities such as
immunoadhesins which spacifically bind hOSM and competitively inhibit,
the binding between hOSM and the therapeutic antibody of the invention
or antigen binding fragment thereof comprising a heavy chain of
SEQ.I.D.NO:11 and a light chain of SEQ.{.D.NO:12 . The competing
immunoglobulin, antibody and antigen binding fragments of antibodies and
other protein entity such as immunoadhesin displays, at equimolar
concentrations, at least 25% inhibition, typically 35% or greater, more
typically at least 50% inhibition.

Thus in one embodiment of the invention there is provided a method of
screening a candidate antibody or antibody fragment to determine whether
the candidate antibody or antibody fragment is a competing antibody as
herein described which method comprises the steps of;
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gl ycosyl ated. Typically the OSM and/ or hOSM has been
gl ycosylated by a mammalian cell such as a

reconbi nantly transfornmed CHO, NSO cell or human
cell. In other enbodi rents, OSM and hOSM has been

gl ycosyl ated by a native cell fromwhich it is
derived, i.e. hOSM has been glycosylated by a hunman
cell (for exanple hOSM may be isolated fromthe hunan
body). Thus there is also provided a conpeting

t herapeutic anti body or antigen binding fragnent

t hereof which conpetitively inhibits the binding of a
t herapeutic anti body or antigen binding fragnent

t hey eof i1ch ther utic antibod r antigen bindin
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antilh%o 55\’95?&%@? Fé@ﬁgﬁprg}&i'ﬂgﬁgs ﬁgé Rew@ln%t%ewg%}aﬁ%npri ses
a_hibappedisaanibedy osmtigen binkkbg fragenedt theraoglahd G1SM andoin
SEQdriiddidNROEM. + pi&l@%iﬁﬂ%a&{b‘e{iﬁggﬁg SeipBYdd Qs "
antigen binding fragnment thereo maybe o ny o The
abotUg ELHA 8RS irthe exarerles. Fhypicaliy the @SM and/ord€igM aieng
t hegl bie@. IPdich M : | t
At Do T & P Sen A oo S e JEBE/AE) 87
ot el SailHegrs = feambinegi e TRIme B AISG eoll o
angﬁlhmmh Ie_ﬂr agmAst émHBMb@nE?ESNF@W I;Qgﬂ,hafﬁfg@g' ) 2, SgFV
an ike. ompet i n 1erapeuti c. anti bo may be
o S B p i B! b8 Wi bR Sotva, B paSihhen pren

t higlyqosysted by adpenarf catlgfdr eRampleth(ySN alayedtslael fioRvthe

t hg, SehaRalng nethod described supra, is set forth in
of the exanpl es bel ow.

Thus there is also provided a competing therapeutic antibody or antigen
binding fragment thereof which competitively inhibits the binding of a
therapeutic antibody or antigen binding fragment thereof which therapeutic
antibody or antigen binding fragment thereof comprises CDR having the
sequences set forth in SEQ.L.LD.NO: 1,2,3,4,5 and 6.

There is also provided a competing therapeutic antibody or antigen
binding fragment thereof which competitively inhibits the binding of a
therapeutic antibody or antigen binding fragment thereof which therapeutic
antibody or antigen binding fragment thereof comprises a heavy chain of
SEQ.L.D.NO:11 and a light chain of SEQ.I.D.NO:12.
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10D3 is an exanple of a conpeting antibody of the
invention. See Table A below 2.1 O her Screening
nmet hods A further aspect of the present invention is
based in part on a finding that the glycosylation of
hOSM pl ays an unexpected role in the binding event

bet ween an anti-hOSM anti body and hOSM The present
invention therefore extends to a nmethod of screening
an anti body which specifically binds hOSM whi ch

met hod conprises incubating said anti body with

gl ycosyl ated OSM particularly hOSM under conditions

e A g A R
artLni ant| poay.. rot oco etall e
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anycarhpdting trerapecticl amg:aﬁqtméj megg @bmu%m%qmw iﬁK?bBCt ed
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Ant § ' rt '

thel Pob 1o S Eimading i th b sl ihay 8

h OSiodided sacemtiing dalthesmatheds distiosdd witisie s pedentn  t he
bai}ﬁéd% they are capabl e of binding glycosyl ated

s . g. M and further al so capabl e of binding

non- gl ycosylated OSM e.g. hOSM to the sanme or

Si Myl i i ndi .
ot e g00R8 (00nd sy UBN g S aB Lo Py Aprd: @S6(Ban in
Ant Pi3BRIPXEPIeS kedaved according to the present nethod
maybe further engineered (e.g. humanised if necessary
by r.exanpl e mani pul ati on of pol ynucl eotides

enc S35 2P fEamBReoh B §9ynPLHeg ?W@@F’b@fé‘?é@/ﬁ"ﬂ@@ gee Table
phaasaieeut i cal conposition. Antibodies selected by the
present method and pol ynucl eoti des encodi ng such

anti bodi es form an enbodi nent of the present

i nvention. Thus the present invention provides a

met hod of

2.1 _Other Screening methods

A further aspect of the present invention is based in part on a finding that
the glycosylation of hOSM plays an unexpected role in the binding event
between an anti-hOSM antibody and hOSM. The present invention
therefore extends to a method of screening an’ antibody which specifically
binds hOSM which method comprises incubating said antibody with
glycosylated OSM, particutarly hOSM, under conditions permissive for
binding and measuring the binding affinity of the antibody. The ELISA
protocol detailed below enables such a method. Antibodies (which
maybe any of the structures detailed above) maybe selected on the basis
of having a binding affinity (Kd) greater than 1uM, typically greater than
100nM, more typically greater than 1nM e.g. 100pM or greater.
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screening an anti body that putatively binds OSM
particularly hOSM (e.g. an antibody which has been
rai sed agai nst OSM hOsSM, which nmethod conprises; (a)
i ncubating said anti body with gl ycosyl ated OSM
particularly glycosylated hOSM under conditions

perm ssive for binding; (b) neasuring the binding
affinity of said antibody; (c) selecting said antibody
if said antibody has a binding affinity of greater
than 1 uM typically greater than 100nM (d) providing
a pol ynucl eoti de encodi ng said anti body of step (c)
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cel | Tﬁ‘ g@'a égﬁ)rl sing sald pol ynucleot
(o) Sepwintsc 58, pig- nOSIR cBhys wiwbedies,Bredypiggiiyeelected on
co Pthet basissthatahey sreicupalbleof biﬁ&iﬁtg glycosyIRnéd @@l\ﬂe@m@?ﬂdy
in ur e I ona e
ool Bofl Bngt s bobelfeortindind ndPoneglateh G, 6% ROsM %
ant thecwyneodr sipvitg dégreede.g( hive sﬁmab d@- wgmmugf dafgﬂ'rty a;]s
Lt anti bo identifie this
ogg'?rgeh%é%a%?ag%%%' of a rrgdi canent for %/he
treatment of di seases or disorders detailed belowis

al so phiddiRGelddRS &Eoﬁ;hgatﬁtth@gemritl cap?& %?8& fur@é; Ve

hunmani sed, chimaeric nas
gl y%‘@ﬂ%e&?‘é@ m@smaolﬁaﬂ ffinegessanybbion amrnplsmmmurauon of

epi ﬁ@ﬁ%cw‘ot@@stéﬁéﬁdﬁbmé’éa{tib%@dﬁ% i Iate ates the

interacti on, between said hOSM and

gp 1BFMAcelical feRprsiten:y Antijzodies ﬁ?@&t&@aw e present method

t r eaidmalnuefeotided eheasig QUcH b RMoERE fHt aH bAHoRSIsAVLFtBe
bodi es whi ch

o peBPPHR A1 E s 5% plFsoEl GE5UGH redliehesPe AT t ne
Sanscreaning an ardibody thet patati¥diy bintiy 08, paRAicularly hOSM (e.g.
an antibody which has been raised against OSM/hOSM), which method
comprises;
(a) incubating said antibody with glycosylated OSM, particularly
glycosylated hOSM under conditions permissive for binding;
(b) measuring the binding affinity of said antibody;
(c) selecting said antibody if said antibody has a binding affinity of greater
than 1uM, typicaily greater than 100nM;
(d) providing a polynucleotide encoding said antibody of step (c) and
transforming or transfecting a mammalian host cell with a vector
comprising said polynucieotide;
(e} culturing said host cell of step (d) under conditions permissive for
secretion of said antibody into the cuiture media; |
(f) optionally purifying the culture media of step (e);
{9) incorporating the antibody of step (e) or (f) info a pharmaceutical
composition.
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gl ycosyl ated hOSM under the sane experi nent al

conditions. One enbodinent of the invention is

anti bodi es that specifically bind glycosylated OSM
particularly those that bind native glycosyl ated hOSM

Anti body 15E10 is an exanple of an anti body that

specifically binds glycosylated hOSM |n sone

enbodi nents, the method uses hOSM gl ycosyl ated by a
mammal i an host cell such as CHO or NSO. In other
enbodi nents, the nethod uses hOSM that has been

gl ycosyl ated by a human cell e.g. a reconbinantly
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oS t en, i s t.e rom t he human, body (for
o asels iRl B deAeH el 18 assnts cletiats depieH paipw i

f | uaBogrovidedarthritic (e.g. RA) hunman patient). 3
Production Methods Anti bodi es of the invention maybe
produced as a pol ycl onal popul ation but are nore
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TRV béiG ; . .
(oo eoh B8 RaSte dycob Mg HOSM BRI R ST A FardfackpEb?
2312 Meslicpment fog the tieatiment of a disgese sudisgrdey detailpd below is
_Gg_nalso EIWidrNg.\r/]\fgﬂ@r 'pﬂovﬁﬁ%i ’eggisglﬁ/lﬁb& Zoooﬁe%gféfﬁéhﬁbigﬁ
i bid).. or . Qpini
o iR oo G5 Wi 4he e @i biyinchelimiss non:
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{0 - e . t . . Bl ol . D83~ .
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t yp i I ' ce turin
t SRR ay ¢ B RS et nb P O A SRR R ke i "
pol Y¥fireVieedingSM.encodi ng the antibody is isolated and
inserted into a replicable vector such

In some embodiments, the method uses hOSM glycosylated by a
mammalian host cell such as CHO or NSO. In other embodiments, the
method uses hOSM that has been glycosylated by a human cell e.d.a
recombinantly transformed or transfected human host cell or native hOSM
that has been isolated from the human body (for example hOSM made by
celis found in the synovial fluid of an arthritic (e.g. RA) human patient).

3. Production Methods

Antibodies of the invention maybe produced as a polyclonal popuiation but
are more typically produced as a monoclonal population (thatis as a
substantially homogenous population of identical antibodies directed
against a specific antigenic binding site). Antibodies of the present
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as a plasmd for further cloning (anmplification) or
expression. One useful expression systemis a

gl ut anat e synt het ase system (such as sold by Lonza

Bi ol ogics), particularly where the host cell is CHO or
NSO (see below). Pol ynucl eotide encoding the anti body
is readily isolated and sequenced using conventi onal
procedures (e.g. oligonucleotide probes). Vectors
that may be used include plasm d, virus, phage,
transposons, mnichronsones of which plasmds are a
typi cal enbodi nent. Generally such vectors further

in MVBdtBJnanayi bprodeeedg e trasgenici @yganiems segh asgbate (seeone
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peofsdhad mayibedised Biciuda Mlasaid ddrusephasg Wensporems. ne VL
donmdmhawni&; Jf RRicR QAHLATIELar8 & tybRET dmB&diment. Generally

such vectors further include a signal sequence, origin of replication, one or
more marker genes, an enhancer element, a promoter and transcription
termination sequences operably linked to the light and/or heavy chain
polynucleotide so as to facilitate expression. Polynucleotide encoding the
light and heavy chains may be inserted into separate vectors and
introduced (e.g. by electroporation) into the same host cel! or, if desired
both the heavy chain and light chain can be inserted into the same vector
for transfection into the host cell. Thus according to one embodiment of
the present invention there is provided a process of constructing a vector
encoding the light and/or heavy chains of a therapeutic antibody or
antigen binding fragment thereof of the invention, which method
comprises inserting into a vector, a polynucleotide encoding sither a light
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SEQ1.D.NO 16 or SEQ I.D. NO 53. In another enbodi nent
there is provided a pol ynucl etotide encodi ng a

humani sed VH domai n having the sequence set forth as
SEQI1.D.NO 17 or SEQI.D. NGO 54. In another

enbodi nent there is provided a pol ynucl eoti de encodi ng
a humani sed VL chain having the sequence set forth as
SEQI.D.NO 18 or SEQI.D.NO55. In another

enbodi nent there is provided a pol ynucl eoti de encodi ng
a humani sed heavy chai n having the sequence set forth
as SEQI.D.NO 19 or SEQI.D.NO 56. In another

enish ARMr Hel @y &di@oﬁ&@&hﬁ@&icﬁarﬁ@édﬂ&%@ RivieRfore s&di ng
a _humani sed |1 ght chain having the sequence set forth
asT%f;i*_fo\lb.‘%‘%\D 20 or SEQI.D.NO57. It will be

i mredi ately apparent to those skilled in the art that
dule dtter ehmbodimenhti oithe nyeuntfontthare deprevided aqubdynuclectide

al IV, lyn | i.scl osed

h eérrgclﬁﬁﬂg raerﬁté'ﬁ‘g’ o\y*b%ﬁ'g&%]‘gﬁﬁqég e%ﬁ“ﬁg Sﬁg ﬁ}él—&et he
poBE@&HLNQES aSECHED.NQsRZ&nt i on. 3.1 Signal sequences
Anti bodi es of the present invention nmaybe produced as
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aving a specific, cleavage site at the termnus o
¢ FENREE AdTiIR Y dpmef R Re SSUERER FELOENGEI d be

r eseQNDsiO: thor FEQLEI@E3bY t he host cell. For
prokaryotic host cells, the signal sequence may be an

Bk S T e

€ signal
s eltfireaiisest Virgigmale havingths seqyrnee seiderth @ﬁﬁ@-l-ﬁ-"ﬂ%ﬁg)r

| egdsey PO NG54, phosphat ase | eaders see e. g.
W90/ 13646. In manmalian cell systens, viral secretory

In another embodiment there is provided a polynucleotide encoding a
humanised V| chain having the sequence set forth as SEQ.I.D.NO: 18 or
SEQ.L.D.NO:55.

in another embodiment there is provided a polynucleotide encoding a
humanised heavy chain having the sequence set forth as SEQ.L.D.NO: 19
or SEQ.L.D.NO:56.

in another embodiment there is provided a polynucleotide encoding a
humanised light chain having the sequence set forth as SEQ.L.D.NO:20 or
SEQ.{.D.NO:57.

it will be immediately apparent to those skilled in the art that due to the
redundancy of the genetic code, alternative polynucleotides to those
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| eaders such as herpes sinplex gD signal and a native
i mmunogl obul in signal sequence (such as human Ig
heavy chain) are available. Typically the signa
sequence is ligated in reading frame to DNA encodi ng
the antibody of the invention. 3.2 Oigin of
replication Oigin of replications are well known in
the art with pBR322 suitable for npst gram negative
bacteria, 2p plasm d for nost yeast and various viral
origins such as Sv40, polyoma, adenovirus, VSV or BPV
for nost manmmalian cells. Generally the origin of
I ebdisertiinereil aRNparaailaisle that will RABSIRONE Pbly sicithe
exﬁr S|on vectors but the SV40 may be use since it
'S the early pronpter. 3.3 Selection marker 53
Typi cal selection genes encode proteins that (a)
co. g rq5|stance to antibiotics or other toxins e.qg.
aﬁgrgiﬁP%n—SHS%%§%un net hotrexate or tetracycline or
(b) conpl ement auxi ot rophic deficiencies or supply
nu
S eBALS ofi prdiht iiverich B AR AROLR el |
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anti body of the present invention, survive due to e.
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reV|e see 9] C
Secklos shiiErs Bimak ihetly ST s Birdapl, Tvpldaly
1th(-'} signal sequence is ligated in reading frame to DNA encoding the
antibody of the invention.

3.2 Origin of replication

Origin of replications are well known in the art with pBR322 suitable for
most gram-negative bacteria, 2p plasmid for most yeast and various viral
origins such as SV40, polyoma, adenovirus, VSV or BPV for most
mammalian cells. Generally the origin of replication component is not
needed for mammalian expression vectors but the SV40 may be used
since it contains the early promoter.

3.3 Selection marker
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bi ophar maceutical s", Arzneimttel-Forschung.
48(8):870-80, 1998 Aug. A further exanple is the

gl ut anat e synt het ase expressi on system (Lonza

Bi ol ogics). A suitable selection gene for use in yeast
is the trpl gene; see Stinchconb et a/ Nature 282,
38, 1979. 3.4 Pronoters Suitable pronoters for
expressing anti bodi es of the invention are operably

I i nked to DNA/ pol ynucl eoti de encodi ng the anti body.
Pronmoters for prokaryotic hosts include phoA
pronoter, Beta-l|actamase and | actose pronoter
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appropriate expressi
eukghenaxanple |ammwtamg’@rsynthetase expression system (Lonza

Biologics). A suitable selection gene for use in yeast is the trp1 gene; see
Stinchcomb ef al Nature 282, 38, 1979.

3.4 Promoters

Suitable promoters for expressing antibodies of the invention are operably
linked to DNA/polynuclectide encoding the antibody. Promoters for
prokaryotic hosts include phoA promoter, Beta-lactamase and lactose
promoter systems, alkaline phosphatase, tryptophan and hybrid promoters
such as Tac. Promoters suitable for expression in yeast cells inciude 3-
phosphoglycerate kinase or other glycolytic enzymes e.g. enolase,
glyceralderhyde 3 phosphate dehydrogenase, hexokinase, pyruvate

54



el ement operably linked to the pronoter elenent in a
vector may be used. Suitable manmalian enhancer
sequences i nclude enhancer el enents from gl obin,
el astase, al bumin, fetoprotein and insulin.
Alternatively, one may use an enhancer element froma
eukaroytic cell virus such as SV40 enhancer (at bpl
00-270), cytonegal ovirus early pronoter enhancer,
pol yma enhancer, bacul oviral enhancer or murine | gQa
| ocus (see WO04/009823). The enhancer is typically to
cated on the vector at a site upstreamto the
pdeasnorylase) 5h&sp®ofrhm¢klmbl guciisi ¢ @ phesghatd isomktase fBr
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@iBiets foPRlyHRasn  nferéinalAlodp n§stetns iAol Ohei 1 U

Serrate ecg Serratia nmarcescans and Shigella as well
FEomeiRr FYch agpefyors. BwingkEnd ad earvnises (@ BefaneYitss

(B asovivR ;%@ﬁaom@)ms a?%ﬂ%ﬁ%ﬁﬁw&ﬁoﬁ@gaoﬁiﬂfs\{ﬂi nosa
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Kctiy,wenosareana yieusgRSAT pomidierGiid thbh ot 4r 1224 Sindilan

) rrow a EP4 ) hia P ris
3’%&%%@ orRirselle Pk E@*’ﬁg‘*’ﬁ?%"as o thdh 2BRE ' 10
(CROBalibilig Svith AP hosCeslbised forExpehssier.ma r eesi a ( EP244,
234), Penicillin, Tol ypocladi umand Aspergillus hosts
such as A.nidulans and A niger are also contenpl ated.
Al t hough Prokaryotic and yeast host cells are
specifically contenplated by the invention, typically
however, host cells of the present invention are
vertebrate cells. Suitable vertebrate host cells
i ncl ude mammal i an cells

3.5 Enhancer element

Where appropriate, e.g. for expression in hig her eukaroytics, an enhancer
element operably linked fo the promoter elemnent in a vector may be used.
Suitable mammalian enhancer sequences in clude enhancer elements
from globin, elastase, albumin, fetoprotein ard insuiin. Alternatively, one
may use an enhancer element from a eukarcytic cell virus such as SV40
enhancer (at bp100-270), cytomegalovirus e arly promoter enhancer,
polyma enhancer, baculoviral enhancer or murine IgG2a locus (see
WO04/008823). The enhancer is typically lo cated on the vector at a site
upstream to the promater.
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such as COS-1 (ATCC No. CRL 1650) COs-7 (ATCC CRL
1651), human enbryonic kidney |ine 293, baby hanster
ki dney cells (BHK) (ATCC CRL.1632), BHK570 (ATCC NO
CRL 10314), 293 (ATCC NO. CRL 1573), Chinese hanster
ovary cells CHO (e.g. CHO KI, ATCC NO CCL 61,
DHFR- CHO cell line such as D44 (see Ul aub et a/,
(1986) Somatic Cell Mdl. Cenet.12, 555-556)),
particularly those CHO cell |ines adapted for
suspensi on culture, nouse sertoli cells, nonkey kidney
cells, African green nonkey kidney cells (ATCC
CRL-1587), HELA cells, canine kidney 56 cells (ATCC
St hHwan lung cells (ATCC CCL 75), Hep & and
ynphoma cells e.g. NSO (see US 5,807, 715),
Sp210, YO. Thus in one enbodi nent of the invention
t here. | ' . st a ol
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Although Prokaryotic and yeast host cells are specifically contemplated by
the invention, typically however, host cells of the present invention are
vertebrate cells. Suitable vertebrate host cells include mammalian cells
such as COS-1 (ATCC No.CRL 1650) COS-7 (ATCC CRL 1651), human
embryonic kidney line 293, baby hamster kidney celis (BHK) (ATCC
CRL.1632), BHK570 (ATCC NO: CRL 10314), 293 (ATCC NO.CRL 1573},
Chinese hamster ovary cells CHO (e.g. CHO-K1, ATCC NO: CCL 61,
DHFR-CHO cell line such as DG44 (see Uraub et af, (1986) Somatic Cell
Mol.Genet.12, 555-556)), particularly those CHO cell lines adapted for
suspension culture, mouse sertoli cells, monkey kidney cells, African
green monkey kidney cells (ATCC CRL-1587), HELA cells, canine kidney
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spinner flasks, roller bottles or hollow fibre systens
but it is preferred for |arge scale production that
stirred tank reactors are used particularly for
suspension cultures. Typically the stirred tankers are
adapted for aeration wusing e.g. spargers, baffles or

| ow shear inpellers. For bubble colums and airlift
reactors direct aeration with air or oxygen bubbl es
maybe used. Were the host cells are cultured in a
serumfree culture nedia it is preferred that the
nmedia i s supplenented with a cell protective agent
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CEFR88 50 ez AP b BPRAEIT 1326 2P Culll 2 i,
gﬂé&ﬂ]ueﬂs@pmmmnm 2hkdBE7déns. One adaptati on approach
is to culture such host cells in serum contai ni ng
nmedi a and repeatedly exchange 80% of the culture
medi um for the serumfree nedia so that the

3.7°Cell Culturing Methods.

Host cells transformed with vectors encoding the therapeutic antibodies of
the invention or antigen binding fragments thereof may be cultured by any
method known to those skilled in the art. Host cells may be cuttured in
spinner flasks, roller bottles or holiow fibre systems but it is preferred for
large scale production that stirred tank reactors are used particuilarly for
suépension cultures. Typically the stirred tankers are adapted for aeration
using e.g. spargers, baffles or low shear impellers. For bubble columns
and airlift reactors direct aeration with air or oxygen bubbles maybe used.
Where the host cells are cultured in a serum free culture media itis
preferred that the media is supplemented with a cell protective &agent such
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host cells teamto adapt in serumfree conditions (see
e.g. Scharfenberg K at al (1995) in Aninal Cel

technol ogy: Devel opnents towards the 21st century
(Beuvery E.C. at a! ads), pp619-623, Kl uwer Academ c
publ i shers). Antibodies of the invention secreted into
the nmedia may be recovered and purified fromthe
nmedia using a variety of techniques to provide a
degree of purification suitable for the intended use.
For exanple the use of therapeutic antibodies of the
invention for the treatnent of hu man patients
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host cells fearn to adapt in serum free conditions (see e.g. Scharfenberg K
et al (1995) in Animal Cell technology: Developments towardss the 21st
century (Beuvery E.C. ot al eds), pp619-623, Kluwer Academi ic

publishers).

Antibodies of the invention secreted into the media may be reecovered and
purified from the media using a variety of techniques to providé a degree
of purification suitable for the intended use. For example the use of
therapeutic antibodies of the invention for the treatment of hu man patients
typically mandates at least 95% purity, more typically 98% or 99% purity
compared to the culture media comprising the therapeutic antibodies. In
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i nvention or antigen binding fragnent thereof is
provi ded and therefore forns an enbodi nent of the
i nvention. Suitably such preparations are
substantially free of aggregated forns of antibodies
of the invention. 4. Pharnmaceutical Conpositions
Purified preparations of antibodies of the invention
(particularly nonoclonal preparations) as described
supra, may be incorporated into pharmaceutica
conpositions for use in the treatnment of human
di seases and di sorders such as those outlined above.
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4. Pharmaceutical Compositions

Purified preparations of antibodies of the invention (particularly
monoclonal preparations) as described supra, may be incorporated intc
pharmaceutical compositions for use in the treatment of human diseases
and disorders such as those outlined above. Typically such compaositions
further comprise a pharmaceutically acceptable (i.e. inert) carrier as
known and called for by acceptable pharmaceutical practice, see e.g.
Remingtons Pharmaceutical Sciences, 16th ed, (1880), Mack Publishing
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chel ator of copper such as citrate (e.g. sodium
citrate) or EDTA or histidine nay be added to the
pharmaceuti cal conposition to reduce the degree of
copper - nedi at ed degradati on of anti bodies of this

I sotype, see EP0612251. Effective doses and treatnent
reginmes for admistering the anti body of the
invention are generally determ ned enpirically and are
dependent on factors such as the age, weight and
health status of the patient and disease or disorder
to be treated. Such factors are within the purview of
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degree of copper-mediated degradation of antibodies of this isotype, see
EP0612251.

Effective doses and treatment regimes for admnistering the antibody of
the invention are generally determined empirically and are dependent on
factors such as the age, weight and health status of the patient and
disease or disorder o be treated. Such factors are within the purview of
the attending physican. Guidance in selecting appropriate doses may be
found in e.g. Smith et af (1977) Antibodies in human diagnosis and
therapy, Raven Press, New York but will in general be between 1mg and
1000mg. [n one embodiment, the dosing regime for freating a human
patient afflicted with RA is 100mg or thereabout (i.e. between 50mg to
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enbodi nents, anti bodi es of the invention maybe used in
conbination wwth an effective anpbunt of an agent
directed against; IL-1/1L-1 R (e.g. KineretTn,
CTLA4-1g, IL-6 (see Choy et al, (2002) Ann.Rheum D s
61(suppl 1): 54), I1L-8, IL-15 VEG-, 1L-17, tL=18 (see
Taylor at al (2001) Curr.Qpin.|Inmunol.13: 611-616),
anti -1 CAM and/ or anti-CD4 anti bodies, agents directed
agai nst a nenber of the MW famly e.g. MW-1, 2,3
and/or 13. Antibodies of the invention may al so be
used in conbination wth an agent that ablates cells
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arenese™ohtAdis -8 fgoY skal CO8AMERRUM P th in
SePdupp? 1)B4) LR-8, IL-15, VEGF, IL-17, IL-18 (see Taylor et a/ (2001)

Curr.Opin.Immunol.13: 611-6186), anti-ICAM and/or anti-CD4 antibodies,
agents directed against a member of the MMP family e.g. MMP-1, 2,3
and/or 13. Antibodies of the invention may also be used in combinatior
with an agent that ablates cells known to be involved in the inflammatory”
process, e.g. CD20 positive B cells using for example Mabthera™. Other
therapies in combination with antibodies of the invention include anti-
angiogenic therapies such as antagonists of the integrin ay/B3, Kringles “1-
5 (see Sumariwalla P et al (2003), Arthritis Res Ther 5;:R32-R39.), soluble
Flt-1 (see Miotla ef al, (2000} Lab.Invest. 80:1195-1205) or an anti-COX-2
agent. Conveniently, a pharmaceutical composition comprising a kit of
parts of the antibody of the invention or antigen binding fragment thereof”
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Al so provided is a pharmaceutical conposition
conprising a therapeutically effective anount of a
nonocl onal therapeutic anti body which antibody
conpri ses a heavy chain having the sequence set forth
in SEQI1.D.NO 50 and a light chain having the
sequence set forth in SEQI.D. NGO 51. 4.1

Phar nteutical conpositions for the nodul ati on of both
Site Il and Site lii Interaction. One aspect of the
present invention is based, at least in part, on the
unexpected finding that nodul ating the interaction of
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o AR Bbe 5 AR, Sha naVRoitnd bidined bl

I ISEq]. 1. D GEMSHi anld a light chain having the sequence set forth in
SEQ.L.D.NO: 51,

4.1 Pharmceutical compositions for the modulation of both Site Il

and Site lll interaction.

One aspect of the present invention is based, at least in part, on the
unexpected finding that modulating the interaction of both Site Il and Site
Il of the hOSM with their respective interacling partners (i.e. for Site i,
gp130, for Site Il OSMR and/or LIFR, , and/or gp130 for binding of a
second OSM molecule} displays synergy compared to modulating the
interaction of either of these two sites alone.
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gpl30 and providing a Site IIl antagoni st capabl e of
nmodul ating (i.e. inhibiting or blocking) the
interaction between Site Il of hOSM and OSMR and/ or
LIFR. In one enbodinment there is provided a

phar maceuti cal conposition conprising a first

t herapeutic anti body which specifically binds hOSM and
nodul ates the interaction between hOSM and gpl30 (a
Site Il antibody, exanples of which are provided by
this specification) and a second therapeutic antibody
whi ch specifically binds hOSM and nodul ates the
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apparent to those skilled in the art that it is not
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ph i cal conposition conprising a therapeutic
an?#(gg‘gla#&hi ch specifically binds hOSM and nodul at es
the interaction between Site Il of

in one embodiment there is provided a pharmaceutical camposition
comprising a first therapeutic antibody which specifically binds hOSM and
modulates the interaction between hOSM and gp 130 (a Site Il antibody,
examples of which are provided by this specification) and a second
therapeutic antibody which specifically binds hOSM and modulates the
interaction between hOSM and OSMR and/or LIFR (a Site ill antibody, an
example of which is commercially available as MAB295, R&D systems).
The second therapeutic antibody may be recognised by its ability to
modulate (i.e. inhibit or block) the interaction between hOSM and OSMRf
and/or LIFR in an ELISA based assay or as set forth in the examples, i.e.
by its ability to neutralise OSM in the KB assay of the examples and not
inhibit the binding of OSM and gp130 in the ELISA assay of the examples.

63



hOSM and gpl130 and a second pharmaceuti cal conposition
conprising a therapeutic anti body which specifically
bi nds hOSM and nodul ates the interaction between Site
1l of hOSM and OSMRP and/or LIFR optionally together
with instructions for use. |In another enbodinent there
is also provided a nethod of treating a human patient
afflicted with a disease or disorder responsive to the
nodul ati on of the interaction between hOSM and its
interacting partners (e.g. gpl30 and OSVR(3 and/ or

LI FR) such as an inflammatory di sease or disorder
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al ptegeiher eith mstructlons for use.

In another embodiment there is also provided a method of treating a
human patient afflicted with a disease or disorder responsive {o the
modutation of the interaction between hOSM and its interacting partners
{(e.g. gp130 and OSMR and/or LIFR) such as an inflammatory disease or
disorder (e.g. arthritic diseases such as rheumatoid arthritis or
osteoarthritis) which method comprises administering simultaneously,
sequentially or separately a therapeutically effective amount of a first
therapeutic antagonist (e.g. antibody) which specifically binds hOSM and
moduiates the interaction between Site Il of hOSM and gp130 and a
therapeutically effective amount of a second antagonist (e.g. antibody)
which specifically binds hOSM and modulates the interaction between Site
Il of hOSM and OSMR and/or LIFR.
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a TNF al pha nedi ated di sease or disorder) and those

di seases or disorders characterised by the breakdown
or destruction of cartilage, particular articular
cartilage. As described in detail supra, antibodies of
the invention may be used in the treatnent of
inflammatory arthropathies such as RA either as a
nonot herapy or in conbination with another treatnent
for such arthropathy. Antibodies of the invention nay
be used to treat a clinically established formof the
di sease in question or to prevent onset in
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cause such trauma, obesity, Paget's
di g'@%tg'@nbior su arthropathy. Antlbodles of the invention may be used

1o treat a clinically established form of the disease in question or to
prevent onset in susceptible patients or to slow or halt the progress of the
disease towards clinical significance. For the treatment of RA, antibodies
of the invention maybe used to prevent relapse once remission from the
disease has occured. Where the patient is afflicted with an intermittent
form of the disease, antibodies of the invention may be used to prolong
the time interval between acute phases of the disease. Antibodies of the
invention may also be used to treat the extra-articular manifestations of
RA, e.g Feltys syndrome and/or treat the formation of atherosclerotic
plaques. For the treatment of RA, combinations of antibodies of the
invention together with medicaments described supra may be used. Other
arthritic diseases that may benefit from the administration of an antibody
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inflammatory arthritis. Loss of articular cartilage is
of ten acconpani ed by hypertrophic bone changes wth
ost eophyte formation, subchrondral bone thickening
and i nflammtion of the synovial nmenbrane. O
particular concern is the disability afflicted to

wei ght bearing joints such as the knee, hands and
hip. OAis an extrenely debilitating di sease that at
its severest requires joint replacenent to restore
nmobility and to stop joint pain. Osteoarthritis of
the hip has been divided into hypertrophic and
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may respond similarly to the presence of the diease. Hypertrophic OA
maybe associated with pyrophosphate crystal deposition and diffuse
idiopathic skeletal hyperostosis. Current treatments include the use of
nonopioid analgesics such as acetaminophen, and Tramadol, NSAIDS
such as a Cox-2 speciﬁc inhibitor e.g. celecoxib, rofecoxib, opicid
analgesics and glucosamine and chondroitin sulphate. Thus in one
embodiment of the invention there is provided a method of treating
osteoarthritis (e.g primary or secondary) in a human patient afflicted with
such disease, which method comprises administering to said patient a
therapeutically effective amount of a therapeutic antibody or fragment
thereof of the invention as described herein. The invention also concemns
a combination of the therapeutic antibody of the invention together with
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The disability of hospital treated patients with
psori asis has been shown to be simlar to that of
patients with angi na and approaches that of patients
with cardiac failure (Finlay et al, (1990);
Br.J.Dermatol, 123, 751). The conmonest form of
psoriasis is chronic plaque disease. This presents as
wel | -defined red scaly plaques typically distributed
over the scalp, lower back and extensor aspects of
the linbs. dinical variants include guttate
psoriasi s, sebopsoriasis and pustular fornms of the
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seron atlve i nflammatory arthritis. Mcroscopically,
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vafsotizdisis @. chifbsis ekio litseges witk signifisaitmsorbidity that affects
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anti bodi es, Efali acept TA1, S fec rmb
| DRt nflammaigrytekines and angiogenic peptldes However despite

intensive investigation the aetiology and pathogenesis of this disease
remains obscure although a central role played by activated T cells has
been demonstrated in animal model systems (see Nickoloff ef af (1999)
Arch.Demmatol. 135, 548-552). Current freatments include topical
treatments such as Vitamin D analogues, corticosteroids, dithranol, and
retinoids such as Tazarotene gel. Phototherapy includes the use of
ultraviolet B or psoralen and uitraviolet A, and excimer lasering. Systemic
retinoid treatments include Etretinate and acitretin, isotretinoin, liarozole.
Other treatments include methotrexate, hydroxyurea, cyclosporin and
calcineurin antagonists, 6-thioguanine, azathioprine, sulfasalazine and
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188667 (CTLA4l g) have been proposed or denonstrated to
be useful in the treatnent of this disease.
Furthernore, anti-TNF al pha treatnents such as
EnbreP" (etanercept), Renmi cadeTM (i nfliximab),

Hum raTm (adal i rumab) and/or CDP870 nmay be used in
conbi nation with antibodies of the invention for the
treatment of psoriasis (including clinical variants
thereof). Evidence for the role of OSMin psoriatic
lesions is found in Boifati et a/ (1998)

Arch. Dermatol. Res 290:9, 13. Oncostatin Mis secreted
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these treatnents described supra. Systemic |upus
erythematosus (SLE) is a system c autoi mmune di sease
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Antibodies of the present invention may therefore be used in the
treatment of psoriasis (chronic plaque, guitate, sebopsoriasis, pustular,
seronegative inflammatory arthritis associated psoriasis), atopic
dermatitis/eczema, acne, ichythosis, pemphigus, viral warts either as a
monotherapy or in combination with these treatments described supra.

Systemic lupus erythematosus (SLE) is a systemic autoimmune disease
characterised by production of auto-antibodies, immune complex
formation and immunologically mediated tissue damage (Reviewed in
Rheumatology (2003). Eds Hochberg, Silman, Smolen, Weinblatt and
Weisman. Pub. Mosby.1291-1430). Pathologic manifestations include
fibrinold necrosis, hemotoxylin bodies, vascular injury, and disruption of
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Is one of the nost conmmon di sorders affecting wonen of
chil d-bearing age, is significantly nore comon in
wonen than nmen and affects people of African origin
significantly nore frequently than Caucasians. Its

i nci dence has been estimted between 1.8 and 7.6 cases
per 100,000 person-years in the US. SLE is associ ated
with increased nortality, principally frominfection,
and renal and CNS conplications. Treatnent of | upus
and its conplications is determ ned by individua
patient's needs. Non-steroidal anti-inflanmtory
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(2005) Cunl'Jr Das: Autoimmune 8:193-205). Oncostatin M has been found at
elevated levels in serum for SLE patients and levels shown to correlate
with disease activity (See Robak E et al (1997) Eur Cytokine Netw 8: 281-
286). Thus the invention concerns use of antibodies of the invention in the
treatment (either as a monotherapy or in combination with one or more of

the current SLE treatments detailed above) of SLE.

Systemis sclerosis (SS) which includes variants of scleroderma and
Raynauds phenomenon is a generalised disorder of the skin and internal
organs. It is characterised by extracellular matrix accumulation in the skin
and viscera. Oncostatin M can stimulate excessive extracellular matrix
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69 accumul ati on (See Banber Bet al (1997) J Mol Med
Abstract Vol 76: 61- 69). Oncostatin Mis produced
spont aneously from cul tured nononuclear cells from
patients with system c sclerosis (See Hasegawa M et al
(1999) Rheumatol ogy (Oxford) 38: 612-617) and is
found in bronchoal veolar |avage fluid from pul nonary
fibrosis in scleroderna (Reviewed in Atama SP and
Wiite B (2003) Cytokine growh Factor Rev 14:
537-550). Thus the invention concerns the use of
anti bodies of the invention in the treatnent of SS
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addition, OSMis al so expressed by (nobuse) tissue

eosi nophi s and could be a significant source of OSM
during inflamuation see Tanura ibid. Overexpression
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present in the lungs of any patient where neutrophils are a significant
component of airway inflammation, including COPD and severe asthma.,
in addition, OSM is also expressed by (mouse) tissue eosinophils and

could be a significant source of OSM during inflammation see Tamura

ibid).

Overexpression of OSM in mouse airways using an adenoviral vector
induced profound eosinophilic inflammation and matrix deposition (see
Langdon C ef af (2003) J.Immunol. 170:548-555 and also TIMP-1
expression (see Kerr C ef al {1999) J.Interfer. Cytokine Res., 19:1195-
1205. Exposure of mouse lung fibroblasts to OSM stimulated release of
eotaxin, a potent eosinophil chemoattractant. Moreover, OSM stimulates
the proliferation, induces collagen production and prevents apoptosis of
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the proliferation, induces collagen production and
prevents apoptosis of 70 human lung fibroblasts (see
Scaffidi, A K at a! (2002) Brit.J.Pharantol

136: 793-801). Al though the nmechani sns behi nd these
observations are unknown, matrix deposition could, in
part, be the result of a strong, specific
upregul ati on of al proteinase inhibitor synthesis (see
Cchy, J. at a! (1998) BiochemJ 329: 335-339). OSM
has al so been found to pronote fibroblast dependent
mast cell proliferation and a nmarked increase in
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cel fefronigphskuctyg PyimamRBrfigei¥ikocyt e infiltration
Into brain tissue (Ruprecht Kat al !bid). In addition
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br 8} Qenral endothelial celfs, and addition of TNFe with OSM causes a
synergistic response. OSM also induces ICAM1 expression on cerebral
microvascular endothelial cells, which could enhance leukocyte infiltration
Into brain tissue (Ruprecht K ef af ibid). in addition to promoting
inflammation in the brain, OSM may directly contribute fo neuron loss. HIV
patient's monocyte supemnatants cause profound inhibition of neuroblast
growth and also neuronal cell death, and the mediator of these effects was
shown to be Oncostatin M. Since many HIV patients suffer from brain
atrophy caused by neuronal cell loss, OSM may be one mediator of this
pathology. Clearly, OSM could also play a role in other CNS diseases
where neuronal loss occurs. Interestingly in Alzheimer’s disease (AD), a4

antichymotrypsin {(ACT) is one of the amyloid associated proteins and its
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atrophy caused by neuronal cell |oss, OSM nmay be one
medi ator of this pathology. Cearly, OSMcould al so
play a role in other CNS di seases where neuronal | oss
occurs. Interestingly in Al zheinmer's di sease (AD), ai
antichymotrypsin (ACT) is one of the anyloid

associ ated proteins and its 71 expression is
dramatically increased in disease areas, perhaps
facilitating deposition of abnormal proteins in
anyl oi d plaques and neutrofibrillary tangles. OSM
which is known to be secreted by both infiltrating
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Inventlon al SO concerns

mo N mEIEiYY Pain (pee abYin Miatet 8202 Hf"\bﬁﬁﬁ% &F9-hedarchnent )

of W’Hlltdrmdle‘i—‘ﬁi ©boz)unPhardhaea! &) Thér 3028 56-68R FIRMrmMre
ce?J rN? nervous system di seases or
/- mice have redtced noxious responses to chemical, thermal,
visceral and mechanical pain, correlating with a reduction of VR1™®
P2X3™* small neurons (see Moarikawa, Y. et al (2004): J Neurosci 24,

1941-1947).

Thus the present invention also concems the use {either as a
monotherapy or in combination with another medicament) of antibodies of
the invention in the treatment of central nervous system diseases or
disorders such as described supra such as multiple sclerosis (MS),
Alzheimer's disease (AD) and other dementias and furthermore concerns
the use in the treatment of pain, particularly neuropathic and/or
inflammatory pain.
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di sorders such as described supra such as nmultiple
sclerosis (M5), Alzheiner's disease (AD) and ot her
denentias and furthernore concerns the use in the
treatment of pain, particularly neuropathic and/or
inflammtory pain. 72 OSMis found in tissue

macr ophages in atherosclerotic | esions (see Mdur V.
et al J.din Invest. 100, 158-168) and as an

angi ogenic factor may pronote the neovascul ari sation
characteristic of atherosclerotic plagques that is
thought to contribute to vessel wall fragility. As
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macrophages are the predom nant inflammatory cel

Macr ophages are a maj or source of OSM and

i nm@rdaabhrf@bﬁectg o éndb)thakjnﬂeawmlsimd&u::es Nop and YOUEK-2
al kal i ne phos tase &u&ﬁg 03|t|on in VSMC

cuPHIFELTIeN? aAsmS? E“”f 862 s wellps qausing
striking changes in cell momphiclogy (Bernard C. ef a/ (1999) Circ.Res.

85:1124-1131). Calcium deposits are usually found in advanced
atherosclerotic lesions where macrophages are the predominant
inflammatory cell. Macrophages are a major source of OSM and
interestingly, this cytokine can induce bone-type alkaline phosphatase and
calcium deposition in VSMC cultures (Shioi A. ef al (2002) Circ.Res. 91:9-
16). OSM also respectively induces and depresses tissue factor (TF) and
TF pathway inhibitor (TFPI) s ecretion from VSMCs, resuiting in a potent
procoagulant activity in VSMC culture supematants (Mirshahi F. et a/
(2002) Blood Coag.Fibrinol. 1 3:449-455). Furthermore, OSM affects von-
Willebrand factor, tissue-type plasminogen activator and PAI-1 secretion
from endothelial cells in a way that suggests that “OSM could play a key
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16). OSM al so respectively induces and depresses
tissue factor (TF) and TF pathway inhibitor (TFPI)
secretion fromVSMCs, resulting in a potent
procoagul ant activity in VSMC cul ture supernatants
(Mrshahi F. et al (2002) Bl ood Coag. Fi brinol.
13:449-455). Furthernore, OSM affects von- WI | ebrand
factor, tissue-type plasm nogen activator and PAlI-1
secretion fromendothelial cells in a way that
suggests that "OSM could play a key 73 role in the
devel opnent of atherosclerotic |esions" (Portau J at
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devel opnent in atherosclerotic IeS|ons Mazi er e
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seases or

of th ventj.on

o b B BN R ather ARt apay (d54ete f of 2 100

C OBibetgrh 2Bigshys Actis£300f 3@r84i). bodi es of the invention in
the treatnent of atherosclerosis and di seases of
endot helial cell origin. Further contenplated is the
usEhusfthe ptasbodnemtial canogerns thentsearf antibddiesadf thegnvention

DUl Batmh{ A flsBithorcile o 14 LR o Qi
conailtions resu romi.i n ectron e Vvirus
s uliso gentraipladss is veg cfam bodietsiab G ingerdibn iribeitieatarant of

”Hé‘théﬂoéae:'%gssléﬁﬁ %ﬁeﬂséé'o?eé}ﬁa%ﬁme%l &R ldkighY ‘ﬁuﬁren’f egul ation
cancer (suc prostate cancer el oma.
contemplated is the use of antib odies of the invention in reating patients
afflicted with HIV, particularly to treat conditions resulting from infection

with the virus such as Karposi sarcoma.

Antibodies of the invention may also be used in diseases of cell cycle
regulation e.g. cancer (such as prostate cancer), myeloma.

Although the present invention has been described principally in relation to
the treatment of human disease s or disorders, the present invention may
also have applications in the tre atment of similar diseases or disorders in
non-human mammals.
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i nvention has been descri bed
principally inrelation to the treatnent of human

di seases or disorders, the present invention may also
have applications in the treatnent of sim|lar diseases
or disorders in non-human manmal s. 74 Table A Protein
or Anti body 15E10 Anti body 10D3 Pol ynucl eoti de (PN)
CDRHL SEQ I.D.NO'1 SEQ1.D.NO40 CDRH2 SEQ1.D.NO 2
SEQI.D.NO41 CDRH3 SEQI.D.NO3 SEQI.D.NO 42 CDRL1
SEQI.D.NO4 SEQI.D.NO 43 CDRL2 SEQ I.D. NG 5
SEQI.D.NO 44 CDRL3 SEQI.D.NO6 SEQI.D.NO 45 VWH

domain (rmurine) SEQ |.D. Ngple SEQ |.D. NGO 46 VL donain
(nueine)-SEQ | . D.NQ-8 SEQ T D NO 47 VH donmmin

Al t hough the present

SHE™E 80 9 SEQ | . |[Bntiepdys1551Rumani sentibely \AD3donai n
SEQPalyrDCOded(PBEQ. 1| D. NO 49 (hunmniised, L2) Heavy
chiaCbRBEQ. | . D. NO. 11 SHER).D.ND:NO. 50 - ({I8sEGhDSEMI0 Li ght
chacoREEQ | . D. NO 17 gpici).b.N9:RO 51 (Impmnbsesia VH
dorgpRugmuri ne, SEQJed).ANGE SEQ T[] 5oy VL
dorEhRL{ M e, SEQdad) AR SEQ T Re¥d D043

CDRL2 SEQ.LD.NO:5 SEQ.L.LD.NO:44

CDRL3 SEQ.L.D.NO:6 SEQ.1.D.NO:45

Vy domain (murine) SEQ.I.D.NO:7 SEQ.1.D.NQ:46

Vi domain {murine) SEQ.1.D.NO:8 SEQ.L.D.NO:47

Vi domain SEQ.I.D.NO:9 SEQ.L.D.NO:48

{humanised, B3)

V. domain SEQ.L.D.NC:10 SEQ.I.D.NO:49

{humanised,L2)

Heavy chain SEQ.LD.NO:11 SEQ.I.LB.NO:50

(humanised)

Light chain SEQ.L.LD.NQO:12 SEQ.L.D.NO:51

(humanised)

Vi domain (murine, SEQ.I.LD.NO:15 SEQ.L.D.NQ:52

PN)

V| domain (murine, SEQ.L.D.NO:16 SEQ.LD.NO:53

PN)

Vy domain SEQ.LD.NO:17 SEQ.I.D.NC:54

(humanised, PN,B3)

V| domain SEQ.I.D.NO:18 SEQ.LLD.NO:55

(humanised, PN, L2)

Heavy chain SEQ.I.D. NO:19 SEQ.LD.NO:56

{humanised, PN)

Light chain SEQ.LD.NO:20 SEQ.L.D.NO:57

(humanised, PN)

Vhx domain (B4, SEQ.LD.NO:21 N/A

humanised)

Heavy chain SEQ.I.D.NO:61 N/A

(humanised, Fc

mutated

Heavy chain SEQ.LLD.NO:62 N/A

{humanised, Fc

mutated, PN)

75




PN VH domain SEQ I.D.NO 17 SEQ I.D. NO 54 (hunmani sed,
PN, B3) VL domain SEQ I.D. NG 18 SEQ I.D. NG 55

(humani sed, PN, L2) Heavy chain SEQI.D. NGO 19

SEQ I.D. NGO 56 (humanised, PN) Light chain

SEQ 1.D. NG 20 SEQ I.D.NO 57 hunani sed, PN) VH domain
(B4, SEQI1.D.NO 21 NIA humani sed) Heavy chain
SEQ1.D.NO 61 NIA (humani sed, Fe nutated Heavy chain
SEQ1.D.NO 62 NA (humani sed, Fc nutated, PN) 75 The
present invention is now described by way of exanple
only. The appended clains may include a

general i sation of one of nore of the follow ng

exanpl es. Exenplification Exanples 1 to 6 concern the
producti on and engi neering of antibody 15E10. Exanple
7 mrpmfansmt/émmﬁmbwt{émﬁbamﬂy wagbmerﬂplegorw Bt | body

veRber s Y PR s er ) R cer s

golomdrd examples.

Exemplification

Examples 1 to 6 concern the production and engineering of antibedy
15E10. Example 7 concems the production and engineering of antibody/
10D3.

1. Generation of monoclonal antibodies

Monoclonal antibodies are produced by hybridoma cells generally in
accordance with the method set forth in E Harlow and D Lane, Antibodies
a Laboratory Manual, Cold Spring Harbor Laboratory, 1988. The resuilt of
the fusion of mouse myeloma cells with Blymphocytes from mice
immunised with the target antigen. The hybridoma cell is immortalised by
the myeloma fusion partner while the capacity to produce antibodies is
provided by the B lymphocyte.

Four SJL mice were immunised by intraperitoneal injection with
glycosylated human OSM (hOSM) produced in CHO cells suspended in
RIBI adjuvant (Sigma). The mice were boosted with hOSM only after 2
weeks then with hOSM neutralised with anti-site [} monoclonal antibody
(OM4/11.17; OSM: Mab 1:1.5 wt: wt) to drive the immune response
towards Site Il after a further 2 weeks then again with the OSM-MAD
complex after another 2.5 weeks and finally with OSM only after 5 weeks.
Three months after initial immunisation, spleens were removed and B
lymphocytes fused with mouse myeloma cells derived from P3X cells
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accordance with the nethod set forth in E Harlow and D
Lane, Antibodies a Laboratory Manual, Cold Spring

Har bor Laboratory, 1988. The result of the fusion of
nouse mnyeloma cells with B-1ynphocytes fromm ce

i mmuni sed with the target antigen. The hybri doma cel

is imortalised by the nyeloma fusion partner while
the capacity to produce anti bodies is provided by the
B | ynphocyte. Four SJL mice were imunised by
intraperitoneal injection with glycosylated human OSM
(hOSM) produced in CHO cells suspended in RIB

ad] usag PEGHE00Boshifter o Gend@fchyBRashad IMilifudOSM onl y

after vveer? then wth hOSM neutralised with

ant i pagell IngsRTe 510Rpd By limitpg dilutiopys Heglowand Bsv

{\/HbLér:jel.. w.eim ccinmti:)iﬁ ﬁngi@icwbnieb Q.'ei'ézmﬂﬁfﬂ Q?ﬁ:@é‘cﬁ)ica!ly and
owar as | . er. U er WEEKS _, n agal n

it 1 PUrSEnete el ot il ol P o BRGR 0 G00SHRE ang

f |f ?a*ﬂayldgd fan c@BMesavitiont tetibody preelivstion eftir ee nont hs 5

a \ . S . an

7 yniiiiel BsM b 8F34ociEn AR on MY GRS 4BeRdE TR RECRE

f r oith rRgixalising runtah glyiongatPE GISNS essesBatinthengpt30 infgbition

Sor ELIRPCARS K MR Ascaly (S8 bEA) the Rl pRRIE & bheck P o

Lan@fM specifisity: diften identifigationef astieesdiemefsuffigientpotency and

| degdridct §sbcifichy, ARGRPEA8M0Y cAldfa warPEighalant s tested
for activity. Cells fromthe npst active clones were

expanded for cryopreservation, antibody production
etc. Initial OSM anti body sel ection was on the basis

of ecificity an ot enc in neutralising human
ol VR apsd Blrkiplovs Ty hnCor o
ELI Binzingnarie diBetbaty lagaiastayimanseEsM reihe wredehee bBidoRsd

proyi di eck of OSM specificity. After
[ de%qr%rpg%t%?@% of anti bodi es of sufficient potency and

cor ¥eeaintepaiefdf activity aainstiachunsasl recitropinil @8Mtlibrarpamder e

apPadaitbt RN syRb AT LdebY o8R! NSt cynomol gus monkey
1920 hybridomas were screened in the gp130 inhibition ELISA. 43 gave
more than 50% inhibition and limited dose response experiments were
done on 15 from which 6 were selected for further study. These were
subcloned and master clones were selected.
Two antibodies, clone 15E10 and clone 10D3 (see example 7) were
selected on the basis of potency. 15E10 murine antibody was consistently
more potent in the gp130 inhibition ELISA but had potency similar to 10D3
in the KB cell assay when human OSM was the target antigen. Howsver,
15E10 murine antibody was much more potent than 10D3 against
cynomolgus monkey OSM in both assays.
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21 mai ntenance of activity against human OSMin the
presence of pooled human AB serum 3/ mai ntenance of
activity against a human neutrophil OSM | ibrary and
agai nst RA synovial fluid cell-derived OSM 1920

hybri domas were screened in the gpl30 inhibition

ELI SA. 43 gave nore than 50%inhibition and |imted
dose response experinments were done on 15 from which
6 were selected for further study. These were

subcl oned and nmaster clones were sel ected. Two

anti bodi es, clone 15E10 and clone 10D3 (see exanple 7)
were selected on the basis of potency. 15E10 nuri ne
anti body was consistently nore potent in the gpl30

i nhi bition ELI SA but had potency S|n1lar to 10D3 in

pot.e han 1OD3 ai nst onmol qus nmonkey OSM i n

b ?ﬁﬂ'}%&%&gﬁ extpact f?@:mnﬂéﬁ%ﬂ %RBEEEFE@,?%C@NA
@Mhé@&bﬂdTgﬁtNan%dWé:n@%&@ﬁdd@ded bPravelsene 15E10
ht Qe cells and D(l}@ﬁm Ihe heav and 1 ght
TR 45 PR R s it ming Bges satvents and
tmaaatrbodptcomtamtsegrgnqomucnmm te mm:prb;detémineﬂhsntypg i ne

I ntibo st ant regi ons
SRR T SR PP i Pr s N SpR v der vy
TMmedm\wveﬁtotp@RQArforaéet;eedw@vy and |ight domai ns was
then cloned into vector pCR2.1 for sequencing. 2.1
Wmﬂéﬁg‘%ﬂ Total RNA was extracted from pellets of

ybri doma clone 15E10 using the SV Tot al

RNA IsoI at| on System from Pr ogega accor di ng
netel A wae pxteactedkirory selletvef. 103 celisef\wbedonng dn&e:ru ption

15E10 using the SV Total RNA Isolation System from Promega according
to manufacturer's instructions.

2.2 Reverse transcription

RNA was reverse franscribed to produce cDNA of the variable heavy and
light domains using primers specific for the murine leader sequences and
murine 1gGy2a/x constant regions. The mixture of primers used is set
forth in Jones ST and Bendig MM Bio/technology 9:88-89 (1991)

Pools of murine Vyy and V| leader sequence forward primers were

prepared at S0uM. Solutions of the murine y2a and x constant region

reverse primers were also prepared at S0uM.
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RNA was reverse transcribed to produce cDNA of the
vari abl e heavy and |ight domains using priners
specific for the nurine | eader sequences and rurine

I gGy2a/ K constant regions. The mixture of priners used
is set forth in Jones ST and Bendig MM Bi o/t echnol ogy
9:88-89 (1991) Pools of nmurine VH and VL | eader
sequence forward primers were prepared at 50M

Sol utions of the nmurine y2a and x constant region
reverse prinmers were also prepared at 504M 78 2.3
Reverse Transcription PCR (RT-PCR) Reverse

tr 2BSEveRdd Prangtridtith PER (RAPRH)NY the variabl e heavy

and Trght Tregions was carrle out in duplicates using

eI e R e e Ao Toning

r efggiose was icawied oueneiuam:amamehbelAame%T-BCR@ystunng of

of "4 ReEon Shorfnh o oy ety ins i Bl EIRHRL

soaﬂﬁrﬁwsgnn@emwaraatdewbw@b@a ose gel cont ai ni ng

0.01% ethidium brom de and run in TAE buffer at 100V

for 1hour and the V regi on bands excised. A 100bp DNA
2 3% RiEle gel to allow

|dent|f| catl on of the VH and VL bands. The DNA

fr nts_¥yer extracted and purified fromthe gel
usiﬁ&ﬁ@u@i&%i ck -,""Gel extraction kit from Q agen
according to manufacturer's instructions. 3.2

Li Geetproducthel RTHPICR @&V RINEPEN, f wargieaded if aal\t’dzhcﬁmgj 2XVL)

V\Eé'oﬁjtﬁl'u QE %dpr%é]érgtl\}ehﬁé S5 dol ggrgt%%qg%{lgﬁ Sll§iud®

InV| ogen a
rrd?ﬁamlﬁ’@ta!l‘ﬂéldﬂ in TAds buffec @t Y. for 1hour and the V region bands
excised. A 100bp DNA ladder was also run on the gel to aliow

identification of the Vyand V. bands.

The DNA fragments were extracted and purified from the gel using the

QlAquick ™Gel extraction kit from Qiagen according to manufacturer's
instructions.

3.2 Ligation

The purified RT-PCR fragments (2xVy and 2xV_ ) were cloned into the

pCR2.1 vector using the TA cloning kit from Invitrogen according to
manufacturer’s instructions.
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79 3.3 Transformation Ligated plasm ds were
transfornmed into TOP1OF cells according to TA cloning
kit instructions. 501 and 200l of transforned cells
were spread on L-agar plates containing 10049/ m
anpicillin and coated with 81 of 500nM | PTG sol ution
and 161 of 50ng/m X-Gl solution in DMF. Plates were
i ncubat ed overnight at 37C. 3.4 Sequencing 5 white

col onies were cultured overnight at 37Cin 5m LB

medi um supplenented with 100gg/m anmpicillin. pCR2.1
pl asm ds contai ning 15E10 VH and VL domai ns were

ext gactafsformdtion’ i fied using the Q agen Q Aprep Spin
M niprep Kit according to nmanufacturer'

o7 e P e s S fipe e TR A B8l o Soiads A
d o malonng 'Ft# ngggct:ozzimmamm mﬁ’&%e?hi'm‘i“ epvead
Honth f-age s P aACa ke Y et o eaetorbith St
o POCTMIRT € SBILtioR Ghd 3?1‘”” SOgIl XCBdiSofdtion nBUFE ! ©
mur PRES s Eeg ot Ao e ot o haman | 9G 1 k

mnld type C regions was designed to confirmthe
cloning of the correct nurine V regions and also to be
used as a reference 80 when testing humani sed
constructs. The chimaeric anti body was expressed in
CHQO G&ld IIs urified and tested for affinity to OSM

Sit gpl30 Inhibition ELI SA and KB cel

assay (see beI ow) .
5 white colonies were cultured overnight at 37°C in 5ml LB medium

supplemented with 100ug/mt ampicillin.

pPCR2.1 plasmids containing 15E10 Vy and V| domains were exiracted
and purified using the Qiagen QlAprep Spin Miniprep kit according to
manufacturer’s instructions.

The Vi and V| domains were sequenced using primers T7, M13 for and
M13 rev.

15E10 Vy domain amino acid sequence {consensus of 10 clones from 2
RT-PCR reactions): SEQ.|.D.NO:7

15E10 V| domain amino acid sequence (consensus of 10 clones from 2
RT-PCR reactions): SEQ.|.D.NO:8

4. Chimaeric antibody

A chimaeric antibody consisting of parent murine V regions of 3.4 grafted
onto human IgG1/k wild type C regions was designed to confirm the

cloning of the correct murine V regions and also to be used as a reference
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The cloned nmurine V regions were anplified by PCR to
introduce restriction sites required for cloning into
manmal i an expression vectors R d and Rin. Hnd Il

and Spe | sites were designed to frane the VH donain
and allow cloning into a nodified Rid vector
containing the human yl wild type Cregion. Hnd Il
and Bsi WI sites were designed to frame the VL domain
and allow cloning into a nodified Rin vector

contai ning the human K C region. 4 1 PCR

anplification VH forward priner: - GAT GAA CGCT TGC
CAC \(ah 1658ng HadriskaAGhatdefs ﬁ}m’é &%Qa NO: 22)
The H nd III restriction ngﬁ:la—g un ncé neJa%)d Kozak

seqUEREasseeindeg cells/pupilispansddested fas affiniy to@SMita lidiT e

GT G g'E@@O ﬁﬁ@utTcﬁQEl@@@ aﬁ@kBQe’ﬂ askayskd bl 23) The Spe

r rlctlons |$ under i ned. VL forward prinmer:
L ke gt QTR Te PRIIEH Y PRt oRE G

T- 3 restfiGoR. éate@ré@ir&é)‘or'&hﬁmblnﬁtd nidntmfl?ﬁtekpﬁbslmvﬂére S
un an e ce in, bp rever se
oy BRE R Ind G SoRERES fare et Rpeayto e e hoe

C- 3'dom(aBEand albwNdoiisg inBila Fioeified RW vectoe sbiitaiaingdhe Bliuhan

100%13@[]i %%&%b&ﬁ%c I‘ifla?\g B S|tes6v9&9e desxgneﬁg%a?nl“g

Vi domain and allow cloning into a modified Rin vector containing the
human x C region.

4.1 PCR amplification

Vh forward primer:

5-GAT GAA GCT TGC CAC CAT GGC TGT CCT AGG GCT ACT C-3'
(SEQ.I.D.NO:22)

The Hind Il restriction site is underlined and Kozak sequence in bold.

Vy reverse primer:
5'-GAT GGA CTA GTG TCC CTG TGC CCC AGA C-3' (SEQ.L.D.NO:23)

The Spe | restriction site is underlined.

V. forward primer:

5-GAT GAA GCT TGC CAC CAT GGA TTT TCA GGT GCA GAT T-3'
(SEQ.I.D.NO:24)

The Hind Ill restriction site is underlined and Kozak sequence in bold.
Vi reverse primer:

5'-GAT GCG TAC GTT TGA TTT CCA ACT TTG TCC C-3'
(SEQ.LD.NO:25)
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primer 1 (5M 41 prinmer 2 (51M 41 Ampli Taq

pol ynerase 20 purified plasmd 41 total vol 100l
Primer 1. VH or VL forward primer Prinmer 2: VH or VL
reverse prinmer Purified plasmd: pCR2.1 VH or VL
plasm d purified by Qagen Mnipreps (diluted 200x)
PCR cycle: 1- 95C for 4mn 2- 95C for 1mn 3- 55C
for 1min 4- 72Cfor | mn 5- 72C for 7mn steps 2 to
4: were repeated 30 tines 4.2 Coning into mammal i an
expression vectors The PCR products were purified
using the MnElute PCR Purification kit from Q agen
according to manufacturer's instructions. 82 4.2.1
Restriction digests The VH PCR product and Rid hCylw
mahireaBsikhl regisckassitgrs vedarimedwer e di gested Hind
I11-Spe I: 1 Ox buffer (NEBuffer2) 51 BSA 100x ( NEB)
0.5 DNA 5l Hnd IIl (Pronega) 21LI Spe | (NEB)
21PER reaction: water 66

10x PCR buffer 10pd
dNTP (2mM) 10l
primer 1 {(5pM) 4
primer 2 {(5pM) 44l
AmpliTag polymerase 2ul
purified plasmid 4y
total vol 100ul

Primer 1: V4 or V| forward primer
Primer 2: Vy or V(_reverse primer
Purified plasmid: pCR2.1 Vy or V| plasmid purified by Qiagen Minipreps
(diluted 200x)
PCR cycle: 1~ 95°C for 4min

2- 95°C for 1min

3- 55°C for tmin

4- 72°C for 1min

5- 72°C for 7min

steps 2 to 4: were repeated 30 times

4.2 Cloning inte mammalian expression vectors

The PCR products were purified using the MinElute PCR Purification kit
from Qiagen according to manufacturer’s instructions.
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water 35.51 total vol 500 DNA: purified VH PCR
product or Rid hCylwt vector (at 0.25ng/m ) I ncubated
at 2h at 37C. The VL PCR product and R n hCK mammal i an
expression vector were digested Hnd Il1-BsiWI: 10x
buffer (NEBuffer2) 51.LI DNA 51 Hind Il (Pronega)

21 water 381 total vol 501 DNA: purified VL PCR
product or Rin hCx vector (at 0.25nglm) Incubated at
2h at 37C. 2i of BsiWIl (NEB) was added and i ncubated
2h at 55C. 4.2.2 Cel purification The products of
restriction digests were | oaded in gel |oading

sol W paRFrictioPdRRatsat i ve 1 % agarose gel contai ning
0.01 %ethidiumbromde and run in TAE buffer at 100V

for u nd th ' in vector as well as VH
b TN ECRHodE s R WSt Mafriieh efetony o MsTe
DNA digesitket Hinel 3il-8bed® run  on the gel to allow
identificatio f th and vector bands. The DNA
was extract ed{béﬁ%'fgﬁﬁﬁ\f%‘@ﬁ%rong&’he gel using the

Q Aqui ck Cel BsatoaeiNeEB) kit frepud agen according to

manufacturer's instructions. 4.2.3 Ligation The VH
PCR fragment #NAd 111-Spe | dig¥¥ted was ligated into
the Rid hCylphdve@remedd)nd 11 1gppe | digested. The VL
PCR fragnment Hind [11-BsiWI digested was ligated into
the Rin Spe | (NEB) pl

water 35.5pul

total vol 50ul

DNA: purified Vn PCR product or RId hCy1wt vector (at 0.25mg/mi)
Incubated at 2h at 37°C. '
The V| PCR product and RIn hCx mammalian expression vector were
digested Hind [ll-Bsiw I

10x buffer (NEBuffer2) 5

DNA 5ul

Hind Il! {Promega) 2ul

water 38ul

total vol 50pl
DNA: purified Vi, PCR product or Rln hCx vector (at 0.25mg/ml)
Incubated at 2h at 37°C.

2l of BsiW | (NEB) was added and incubated 2h at 55°C.

4.2.2 Gel purification

The products of restriction digests were loaded in gel loading solution on a
preparative 1% agarose gel containing 0.01% ethidium bromide and run in
TAE buffer at 100V for 1hour and the RId and Rln vector as well as Vi and
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hCx vector Hind I11-BsiWI digested. The |ligation was
carried out using the LigaFast Rapid DNA Ligation
System from Promega accordi ng to manufacturer's
instructions providing: VH vector: Rid hCylw Hi nd
I11-Spe | digested insert: VH PCR fragnent Hi nd
I11-Spe | digested VL: vector: Rn hCx Hnd Ill-BsiW
| digested insert: VL PCR fragment Hind [11-BsiWI
digested 4.2.4 Transformation Ligated products were
transfornmed into DH5a conpetent cells: 2001 DI-15a
vials were thawed on ice. 501 aliquots were prepared

in wrmmfr@gma&tluandg WeRsSexciddd.|A pdoHpI SIRA 1B vd MES s
fol  oned by

adde V\nthaplpettetl

i n@ﬂg% ﬁoﬁﬁ‘?"v%ﬁrftﬁaﬁ ofdhe Vi W)&’?ﬁ@égm i ncubat ed

f ofThé D waa bxtidsts d/\aﬁa‘mi‘z g@fng:g?gel uIihg?ché/\Q&\z:MBRfG%d ;

tre was adde

andXprdiop i oM (e csri o hanitacier S Siniage:

i ncubator. 84 100l of culture was spread on L-agar

pl at enented with 100g/m anpicillin and

[ ?%%berm ght at 37C. 4.2.5 Sequenc:| ng VH and VL
re _cultured overnight at 37C in 5nf LB nedium

SUSBF YR 1oGER HOB Lo Laigstad was loatackiniare Rich

pl as:mwhs%e@@ﬁtrmddﬂllu eVldiges 5 dgl domai Fﬁ r eqsgect I Vgl y
we ed a urified using e prep Spin
i T VEE O FagmemHn e ciossian s asiatite i Riner - s
| nacwabfoenam (HERiWhldigegs@n was Sequenced usi ng
tl_wali Prlmersmthe R d vector and
igatlon was carried out using the L;gaFast Rapid DNA Ligation
System from Promega according to manufacturer’s instructions providing:
Vh:  vector: Rld hCy1wt Hind Ill-Spe | digested
insert: Vi PCR fragment Hind 1lI-Spe 1 digested

Vi:  vector: RIn hCk Hind llI-Bsiw | digested
insert: V| PCR fragment Hind 11I-BsiW [ digested

4.2.4 Transformation

Ligated products were transformed into DH50 competent cells:
200yl DH5a vials were thawed on ice.
50ui aliquots were prepared in transformation tubes.
2l of ligation mixture was added and mixed gently with a pipette tip
followed by incubation for 30min on ice.
The mixture was incubated for 45 sec at 42°C without shaking.
This was then transferred to Ice for 2min.

450pl SOC medium was added and the tubes incubated for 1h at 37°C on
shaker incubator.
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signal sequence and reverse prinmer in the human Cyl
region. The VL region was sequenced using forward
primers in the Rin vector and signal sequence and
reverse prinmer in the human Cic region. Clones with
the correct VH and VL sequences were identified and

pl asm ds prepared for expression in CHO cells. 4.3

Chi maeric anti body expression In CHOcells Rid and Rin
pl asm ds containing 15E10 VH and VL donmai ns
respectively were transiently co-transfected into CHO
cells and expressed. The chimaeric antibody produced

vas 190}l of &ferd WaREEAd ot Wabi Rates! e@mb?ﬁéméd With

af fini t,y chr omat ogr aphy on r Prot ei n A Sepharose and

i t s10Qpeim W‘qma'@&?“%%'mﬁéa Cn the gpl30
i nhibition ELI SA and KB cell assay (see below). 85
4.3.1 Plasm d purification DH5a cells containing

Rl %&EEEQ\JH gﬂg Rl n- 15E10VL plasm ds were cultured in
M=% suppl enented with 100g/ M anpicillin

for 8h at 37C in a shaker incubator. 200nm of LB

medVe28d ¥prlenesivers opftemd eompioht ataTpe & JmiiLB medium

| ”%Hbl@ﬁﬁﬂte?%&hmépﬁﬂni g{;‘ggmﬁ culture and incubat ed

over ni ght i ncubator. The pl asm ds
wefild aRd Rittrlagmigs goaining Vednd M sigmeins regpattivalewere

Pl asirhéted/Brd purfielt ubing Md DGR, §;§?ﬁ %ﬁ%b@ﬁ kFt‘ﬂ'om Qua en

manuf acturer S jnstructions. t hanol pell was

r e?ﬁg‘ﬂf@ﬁ‘aéﬁ’qaﬁ“f%@fer’?@s%f’?%‘ﬁ and pI asmid

Comhentyragivn Was@squetiead usieg fobyara priatehan @ie: RId »%@Qﬁ! Bhd
after 100-fold djilution of stock solution. 4.3.

Tr SIRORERAAUBRCEERE rRYarPe PReEN d1R RymanCrigegions | uence in
Dul becco's MEM with d ut anax-

The Vy region was sequenced using forward primers in the RIn vector and

signal sequence and reverse primer in the human Cx region.

Clones with the correct Vi and Vi sequences were identified and plasmids
prepared for expression in CHO celis.

4.3 Chimaeric antibody expression in CHO cells

Rld and Rin plasmids containing 15E10 Vy and V, domains respectively
were transiently co-transfected into CHO cells and expressed. The
chimaeric antibody produced was purified from cell culture supernatant by
affinity chromatography on rProtein A Sepharose and its affinity for OSM

was evaluated in the gp130 inhibition ELISA and KB cell assay (see
below).
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1 (DMEM nedia supplenented with Utra Low Fet al

Bovi ne Serumand 1% Penicillin-Streptonycin in
4x175cn? BD Fal con tissue culture flasks at 37C. For
each flask, in a 50m Fal con tube, the foll ow ng were
added and m xed: 8mlL Optinmem | with dutamax-1 20g
Ri d- 15E10VH purified plasmd 20g R n-15E10VL purified
pl asm d 2401 TransFast Transfection Reagent under
vortex The m xture was incubated for 10-15mn at room
tenperature (RT). DMVEM nedia was renoved from fl ask
then the m xture was vortexed and added to flask. 86
The m xture was incubated at 37C for 1h. 32nm Optinem
was added to the flask and incubated at 37C for

48-1 4.3.3 Purification of chinmaeric antibody
ma@ﬁ!ﬁm u fl asks were pool ed and
centrifuged at 1500rpmfor 3mn on an MSE M stral
200 OHpaccelis pentaining itid-H 8 H1G6h anH Rin:d BE $0\G Gladmid$iveteer

Sys ' el f i bo S rified.f.ro

ol 2 Pl S St el s e ARk RS P B o

ExpRb3EE ingishgkearinabater.sof t ware. The col utm used was a

1m Lk r ' .0 FE. . The flow.rat S

T PRl g bl B einGiRBd BioP Pl anjpiiin g A et

Dul bith doil of BIultheeranddamibdted wvérnight ar 37°Cdnla shpiernat ant
gbathimP A. The col um was washed with 20CV of

t hr
Dul becco’s PBS, punp A was washed to waste and a
f ur The Plasngy wiire Brrasiecandpurifs] using fhedRléditer Plasmid Maxi

kit from Qiagen according to manufacturer’s instructions. The ethanol
pellet was resuspended in 200l TE buffer and plasmid concentration was
measured by absorbance at 260nm after 100-fold dilution of stock
sofution.

4.3.2 Transfection

CHO cells were cultured to confluence in Dulbecco's MEM with Glutamax-
1 (DMEM) media supplemented with Ultra L.ow Fetal Bovine Serum and
1% Penicillin-Streptomycin in 4x175cm? BD Falcon fissue culture flasks at
37°C.
For each flask, in a 50ml Falcon tube, the following were added and
mixed:

8ml Optimem 1 with Glutamax-1

20ug RId-15E10Vy purified plasmid

20ug RIn-15E10V), purified plasmid

240ul TransFast Transfection Reagent under vortex
The mixture was incubated for 10-15min at room temperature (RT).
DMEM media was removed from flask then the mixture was vortexed and
added to flask.
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t hrough the colum to ensure conpl ete cl earance of
supernatant. The anti body was eluted with 10CV of

| mmunoPure 1gG Elution Buffer (Pierce) and coll ected
in 1 m fractions containing 100l of I M Trizma- HC
pH8. 0 neutralisation buffer. The col um was
re-equilibrated with 5CV of Dul becco's PBS. Anti body
in eluate fractions was quantified by reading the
absorbance at 280nm agai nst a bl ank sol ution

contai ning 10 vol unes of ImunoPure 1gG Elution
Buffer + 1 volune of 1 M Trizma-HCI pH3.0 and

f maetrhigtafe wés Mcutiaddd at@7edtorappunt s of pure anti body
red in 1001 aliquots at -2

] ed d 0C. 87
S5t W5 added iadre Bhsk and insilgated ot 37 CdondET2 and

10D3 (see below) chinmaeric antibodies was anal ysed in

t . Lnhibition ELI SA and KB cell assay for

t 3 PPyl el bot h human and

cynonol gus OSM (hOSM and cOSM. Protocols for the

g iron a7 Sam flaskswergrneoled and|centsifuged ahi 200ser fdror t h

b I
Shivon Iﬁgdﬁhﬂlistrla%o(a% sgié%fnyéhyﬁ%gii@%ﬁ@/ﬁ\% 1003

muri ne an i les gpl 30 cel |

[ chineric anti
a§Uigy System®22wn CAe 0. 059 0.195 15E10 chi maeric 0.036

0 107_ntl Bo% h dfgié?g@daﬁ%ﬂ%égs c%ii nmaer | cogﬁbi oélé'gagp
n BIRSFignsRsAENPIases usighNicA™ $98WgFL30 i nhi bi tion ELI SA
( Fhg calumande&Ras @l 1midFFay rlffoteth ADeph&okperi ¢ 15E10

Eﬁﬁﬁggh:rgg%ﬁgf@?%t y for cynonol gus OSM t han
The column was equilibrated with 10CV of Dulbecco’s PBS then loadad
with clarified supernatant through pump A.
The column was washed with 20CV of Dulbecco's PBS, pump A was
washed to waste and a further 10CV of Dulbecco's PBS was passed
through the column to ensure complete clearance of supernatant.
The antibody was eluted with 10CV of ImmunoPure igG Elution Buffer
(Pierce) and collected in 1m! fractions containing 100l of 1M Trizma-HCl
pH8.0 neutralisation buffer.
The column was re-equilibrated with SCV of Dulbecco’s PBS.
Antibody in eluate fractions was quantified by reading the absorbance at
280nm against a blank solution containing 10 volumes of ImmunoPure
IgG Elution Buffer + 1 volume of 1M Trizma-HCI pH8.0 and fractions with
sufficient amounts of pure antibody were pooled and stored in 100
aliquots at -=20°C.
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observed with the parent nurine antibody. Both
chimaeric anti bodi es have curve profiles and I C50
values simlar to the parent mnurine antibodies (Table
1). The amino acid sequence and a cDNA sequence for
cynonol gus OSM (cOSM is set forth as SEQ1.D. NO 63
and 64 respectively; 88 RECTIFIED SHEET (RULE 91)
| SA/ EP SEQ LD. NO 63: MGVPLTRRTLLSLI LALLFP
ASMVAAMGSCSRPs YRM.L GQL QKQTDLMQDTSR
LLDPYI RI QGT. DI PKLREHCRESPGAFPSEETL RGLGRRGFLQTLNATLGCVL
H RLADLEQSI . PKAQDLERSGLNI EDLEKL CMAQLLDNSDM
TSPTKAGRGT PQDPTPTPTSDVFQ?KL EGCSFLRGYHRFVHSVCGRI FSKWGESP
, PSRRI RGQALPR SEQ | . D. NO 64:

AGAE% CTTAGAGCAGCATCTCCCCAAGGCCCAGGACT TGGAGAGGTCT

CATAGAGGACT TAGAGAAGCT GCAGATGGCGAGGCCGAATGICCTC
GGGCTCAGGAACAACGT CTACT GCAT GECCCAGCTGCTGGACAACTCAGACATG
ACT GAGCCCACGAAGECCEECCEEEEGACCCET OA\GCCGCCOACCCCOACCCCT

gp130 ELISA KB cell assay
15E10 murine 0.059 0.195
15E10 chimaeric 0.036 0.110
10D3 murine 0.107 0.114
10D3 chimaeric 0.057 0.107

Both 15E10 and 10D3 chimaeric antibodies neutralise hOSM and cOSM
in the gp130 inhibition ELISA {Fig.2) and KB cell assay (Fig. 3). Chimaeric
15E10 has a higher affinity for cynomolgus OSM than chimaeric 10D3 as
observed with the parent murine antibody. Both chimaeric antibodies have
curve profiles and IC50 values similar to the parent murine antibodies
(Table 1). The amino acid sequence and a cDNA sequence for

cynomolgus OSM (cOSM) is set forth as SEQ.L.D.NO:63 and 64
respectively;
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ACGAGACCCT CCAGGAAAGGCAATAGACT CATGCCCAGGGGACACGCT GCCCCEG
TAG These results confirmthat the correct 15E10

vari abl e regi ons have been cloned successfully to
produce an antigen binding chinmaeric anti body capable
of bi nding both human and cynonol ogus OSM site 11. The
15E10 vari abl e heavy and |ight donmai ns can now be
humani sed. 89 RECTIFI ED SHEET (RULE 91) ISNEP 5.1.1
Search of the nobuse dat abase 15 npbuse sequences with

t he hi ghest honol ogy for the 15E1 O VH am no acid
sequﬁﬁneDamﬁ g3 nouse sequences W th the highest

cont ARy it R R SR AR GG o

VH &fDFIREDEL DR ISRECREEFGARDRFETI RGLCRREFIO T NARDYSeL:

T aoner B S A G P R ol Sk

Pos .ﬁpmqmmmmmmm@memmsmmmm T
Q 14{rEarubosd Mﬂhﬂ% e Kabat et a/
nunberi ng system supra The %%6&; L am no acid

sequence was conpared to 10 nouse sequences fromthe
dat s epddrégf and the follow ng framework residues
were identified as significant: Position 15E10 VL

oS oAEEYE RS e Aok focAiea S et deens

TTTCCAAGCATCGCAAGCATCECGGCTATGGGCAGCTECTCEARAGAGTACCGD
ATGCTICCTTEGCCAGCTCCAGAAGCAGACAGATCTCATECAGCGACACCAGCAGE
CTCCTGGACCCCTAIATACGTATCCAAGGCCTGGAIATTCCTAAACTG%GAGAG
CACTGCAGAGAGAGCCCTGEEECCTTCCCCAGCGAGGAGACCOTCAGGEREECTE
GECAGGCGEGGCTTCCTACAGACECTCAATACCACACTAGECTGCGTCCTGCAC
AGACTGGCCCACTTAGAGCAGCATCTCCCCAAGGCCCAGCACTTGGAGAGETCT
GGGCTGAACATAGAGGACTTAGAGAAGCTGCAGATGGCGAGGCCGAATGTCCTC
GGGCTCAGGAACAACGTCTACTGCATAGCCCAGCTGCTCGGACAACTCAGACATE
ACTGAGCCCACGEAAGGCCGEACCEEEECACCCCTCAGCCGCCCACCCCCACCCOT
ACCTCAGATGTTTTTCAGCACAAGCTGGAGGECTGCAGTTTCCTACATAGCTAC
CATCGCTTCATGCACTCAGTGEGGCCEATC T TCAGCAAGTREEGEGGAGAGCCCE
AACCGGAGCCGGAGACACAGCCCCCACCAGGCLCTECGEARGGEEATGCECAGS
ACGAGACCCTCCAGGARAGCGCAATAGACTCATECCCAGGGGACAGCTGCOCCEG
TAG

These results confirm that the correct 15E10 variable regions have been
cloned successfully to produce an antigen binding chimaeric anfibody

capable of binding both human and gynomologus OSM site It
_The 15E10 variable heavy and light domains can now he humanised.
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60 AV 10/10 5.1.2. Search of the human database 90
Human franmewor k sequences with the hi ghest honology to
15E10 VH and VL franeworks were identified using the
EasyBl ast in a peptide database. Two sets of hunman
sequences were identified for 15E10 VH G oup A of
which the follow ng franework was sel ected for

humani sati on:

QVQLQESGPGLVKPSETLSLTCTVSGGSI SSYYWSW RQPPGKGLEW GYI YYS
GSTNYNPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARSPSSGSYYYYY
YGVDVWGEQGTTVTVSS (SEQ |. D. NG 26) The CDRs are

underd.i 88skch dfifle R dBtsaswhi ch the fol l owing was
sel ected for humani satl"é'T'g“

LR SGFTESSY! P AVI WD
N TR e SR A SRR R PR P B o
DL\V\eRGERYIeyESs ahB8HQ. mouseNen2aces with @iaRsighest homdiagy faned
Th P , : g
p o? g];?tqu Laﬁ“ia ign'p (rnsr%tag%wérl{g ?dg g'g@%r %%%54?‘?1 %ﬁ %‘%ﬁ@g d a?ray
needalgbas®e backnut ated: Position (Kabat#) 1SE10 VH
G i ; TS
o OtRe ﬁﬂﬁ OYR ggmné:?%ncgséﬁggnﬁé@ago&naareé% & 15 foustd

sequences from the database search and the following framework

residues were identified as significant:

Position 15E10 Vy mouse occurence
75 R K 15/156
105 T Q 14415

Position is according fo the Kabat et al numbering system, supra
The 15E10 V_ amino acid sequence was compared to 10 mouse
sequences from the database search and the following framework
residues were identified as significant:

Position 15E10 V. mouse occurence
9 T A 8/M0

38 E Q 10/10
49 E Y 10/10
60 A \' 10/10

5.1.2. Search of the human database
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71 KVR 73 NTN 78 VFL 91 94 KR R 8 hunani sed
VH constructs with different backnutations were

desi gned, 4 based on group A human frameworks (Al,
A2, A3 and A4) and 4 based on group B human
framewor ks (Bl, B2, B3 and 64). One set of human
sequences was identified for 15E10 VL of which the
foll owi ng was sel ected for humani sati on:

El VLTQSPATL SLSPGERATL SCRASQSVSKYLAWYQQKPGQAPRLLI YDASNR
ATA PARFSGSGSGTDFTLTI SNLEPEDFAVYYCQQRSNWPPTFGQGTKLEI
(SEQ |1.D. NG 28) The CDRs are underlined. The foll ow ng
eSS fraiie naét%%héésg&im%e R@hesriofiology t8REE A ahd

recoverl ng finit may need be "Dbacknut at ed:
PO W@W?%W&fﬂ#Fe&‘HEﬂ@SW ﬂmﬁawBJﬁst in gy peptide database. -
Two constructs were desi gned one as a straight graft

(L ol Ren st dhea s AL SRS AEABYLD T s! dues

Q@&EW&P&ETNW@ Warbbrk MEe GalAb RO i dnidadfi: Wég
MW@%%%%@%&@% e PG
svmxmwn@nwcamy V\RG
wGQGTTVTVSS (SEQ.1.D.NO:26)

The CDRs are underlined.

And

Group B of which the following was selected for humanisation:
QVQLVESGGGVVQPGRSLRLECAASGFTFSSYGMHWVRQAPGKGLEWVAVIWYD
GSNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDLGGPLYWYF

DLWGRGTLVTVSS (SEQ.I.D.NO:27)

The CDRs are underlined
The following framework residues were identified as potentially important
in recovering affinity and may need to be backmutated:

Position (Kabat#) 15E10Vy Group A Group B
27 F G F
28 S S T
29 L | F
30 T S S
48 L | Vv
49 G G A
67 L V F
71 K \% R
73 N T N
78 \Y F L
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GSTDYNAAFNMSRVTI SKDTSKNQVSLKLSSVTAADTAVYYCAKSPNSNFYWYFD
VWGEQGTTS (SEQ I. D. NO: 30) 92 Humani sed VH construct A3:
QVQLQESGPGLVKPSETLSLTCTVSG-SLTNYGVHW ROPPGKGLEW GVI \RG
GSTDYNAAFNVSRVTI SKDNSKNQVSLKLSSVTAADTAVYYCAKSPNSNFYWYFD
VWWGEQGTTS (SEQ 1. D. NO 31) Humani sed VH construct A4:
QVQLQESGPGLVKPSETLSLTCTVSG-SLTNYGVHW ROPPGKGLEW GVI \RG
GSTDYNAAFNVSRLTI SKDNSKNQVSLKLSSVTAADTAVYYCAKSPNSNFYWYFD
VWWGQGTTS (SEQ | . D. NO 32) Humani sed /H construct B1:
QVQLVESGGGVVQPGRSL RLSCAASGFSL TNYGVHW/RQAPGKGL EWAVI VRG
GSTDYNAAFNVSRFTI SRDNSKNTL YLQVNSL RAEDTAVYYCARSPNSNFYWYFD
VEIRGTLV (SEQ 1. D. NOR3) Humanrsed Vu cBnstruct B2:
QVQLVESGGGVVQPGRSL RLSCAASGFSL TNYGVHW/RQAPGKGL EVWAVI WRG
GSTDYNAAFNVSRFTI SRDNSKNTL YLQVNSL RAEDTAVYYCAKSPNSNFYWYFD
V\ERGHANie8R) dcanBtriids @4th diffenem bacianitetions were desigizs!, 4

CSTITRLIEHE f LR RO (P AT AR rr

W\GRGTIVY B BHQaN fdme@ods) (BiuBa B3 and B4%). const ruct B4:
QVQLVESGGGVVQPGRSLRLSCAASGFSL TNYGVHWRQAPGKGL EW/AVI \RG
GSTDYNAAFNMSRLTI SKDNSKNTLYL L RAEDTAVYYCAKSPNSNFYWYFD
VWBResEY of mEuan seyuqaespyas identified for 15E10 Vi of which the

following was selected for humanisation:
EIVLTQOSPATLSLSPGERATLSCRASQSVSKYLAWYQOKPGQAPRLLIYDASNR
ATGIPARFSGSGSGTDFILTISNLEPEDFAVYYCOORSNWPPTFGOGTKLETL
(SEQ.1.D.NO:28)

The CDRs are underiined.

The following residues were identified as potentially important in

recovexring affinity and may need to be backmutated:

Position (Kabat#) 16E10V, HumanVp
49 E Y
71 Y F

Two constructs were designed, one as a straight graft (L1), the other with
backmutations at both residues (L2).

Humanised Vy construct A1:
QVQLOESGPGLVKPSETLSLTCTVSGFSLTNYGVHWIRQPPGKGLEWIGVIWRG
GSTDYNAAFMSRVTTISVDTSKNQVSLEKLSSVTAADTAVYYCAKSPNSNFYWYFD
VWGQGTTS (SEQ.L.D.NO:29)

Humanised Vy consfruct A2:
QVOLOESGPGLVKPSETLSLTCTVSGFSLTNYGVHWIRQPPGKGLEWIGVIWRG

GSTDYNAAFMSRVTISKDTSKNQVSLKLSSVTAADTAVYYCAKSPNSNFYWYFD
VWGQGTTS (SEQ.L.D.NO:30)
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93 Humani sed V1 construct L1:

El VLTQSPATL SLSPGERATL SCSGSSSVSYMYWYQQKPGQAPRLLI YDTSNLA
SA PARFSGSGSGTDFTLTI SNLEPEDFAVYYCQOWNESYPPTFGQGTKLEI K
(SEQ I.D.NO 37) Humani sed Vs construct L2:

El VLTQSPATL SLSPGERATL SCSGSSSVSYMYWYQQKPGQAPRLLI EDTSNLA
SA PARFSGSGSGTDYTLTI SNLEPEDFAVYYCQOWNESYPPTFGQGTKLEI K
(SEQ I.D.NO 38) 5.2 Hunmani sation of 15E10 Humani sed VH
and VL constructs were prepared de novo by build up of
over | appi ng ol i gonucl eotides including restriction
sites for cloning into RRd and R n manmal i an
epoemsEirtised/h! tonstnacst A&l | as a human si gnal

> ot OB Bnedhdl cbskat o AR Bk b Ok Sl R IS
hunﬁﬂT@ng@amewwsammvmmmmmnrmg

t he Sy pegconstant region. Hond 111 and
Bsi W restrlctlon Sites were Introduced to frane the
VL domai n containing the human signal sequence for

cl ogh%ﬁ,m&&ﬁm&zﬁpi ng the human kappa constant
regron. Human S|g sequence: MAWSCI | LFLVATATGVHS
(SE@’QL@WFP BT R RERFBH OVHWE BRRRGHALEY IEWEWRG\O

hunasTTsathAMSRONSERINEIQVE L. Rr.s S\ 88 vy At noRE v D
result in 1(?%§¢'lf|fer nt_.chai n conbi nati ons. Since oligo

buiY%GcEﬁ)TT(ﬁ SN efzégl ons is time consuming, it was

decided initially to prepare only the | east and nost

backmut at ed ‘;onstructt for the VH domain (A, A4, 131
and—%@—é%%ni sed antibodies in

co mmammrmsmm@mmmnmmm@
ol | GORAGI8G4 3 OhRFFT SRS v GG ¥ E D R P AN L QL v

base over
VWGRGTLV (SEQ 1.D.NO:33)

Humanised Vi construct B2:
QVOLVESGGGVVQPGRSLRLSCAASGFSLTNYGVHWVRQAPGKGLEWVAVIWRG
GSTDYNAAFMSREFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKSPNSNEYWYFD
VWGRGTLV (SEQ.1.D.NO:34)

Humanised Vy construct B3:
QVOLVESGGGVVQPGRSLRLSCAASGFSLTNYGVHWVROAPGKGLEWVAVIWRG
GSTDYNAAFMSRFTISKDNSKNTLYLOMNSLRAEDTAVYYCAKSPNSNFYWYFD
VWGRGTLV (SEQ.I.D.NO:35)

Humanised Vy; construct B4;
QVQLVESGGGVVQPGRSLRLSCAASGFSLTNYGVHWVRQAPGKGLEWVAVIWRG

GSTDYNAAFMSRLTISKDNSKNTLYLOMNSLRAEDTAVYYCAKSPNSNFYWYFD
VWGRGTLV (SEQ.I.D.NO:36)
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were designed for build up. 94 5.2.1 Aigonucl eotide
Bui | d-up A i gonucl eoti de pool solutions were prepared
from50 of each oligo stock solution at 100M

Synt hesi s of the humani sed VH and VL genes by build

up of overlapping oligonucl eotides was carried out =
generally according to Stemmer WP at al (1995) Cene
164(1):49-53 using software described in Ertl PF at

at (2003) Methods 31:199-206. 5.2.1.1 Assenbly PCR
reaction: water 41.51 1loxProof Start PCR buffer 5I
dNTP (10rnM 1.5111 oligo pool 11 Proof Start DNA

qu{,y,;{gﬁgggvécong%@h_yol 501 Assenbly PCR cycle: 1-
or 30sec 3- 40C for 2mn 4- 72C

f OF I VIFSEBATI LIPRERATLSE8QRISVYMYWHQOFRHQARELE L YRISNERC

f e RARSBcICIIAF RN ERLEPEMRS v chowds yrmerchepratad 25

[ 'L}SB@:},Z Recovery PCR Prinmers 1 and 2 were the

d | ower oligonucleotides used in the
assenbly PCR The recovery PCR all ows the

R hBEIDR Ae il €O ete V gene.
EIVLTQSPATLSLSPGERATLSCSGSSSVSYMYWYQOKPGOAPRLLIEDTSNLA
SGIPARFSGSGSGTDYTLTISNLEPEDFAVYYCQQWSSYPPTFGQGTKLEIK
(SEQ.LLD.NO:38)

5.2 Humanisation of 15E10

Humanised Vy and V| constructs were prepared de novo by build up of
overlapping oligonucleotides including restriction sites for cloning into RId
and Rin mammalian expression vectors as well as a human signal
sequence. Hind Il and Spe | restriction sites were introduced to frame the
Vi domain containing the human signal sequence for cloning into Rid
containing the human y1 wild type constant region. Hind |l and Bsiw |
rastriction sites were introduced to frame the V| domain containing the
human signal sequence for cloning into RIn containing the human kappa
constant region.

Human signal sequence: MGWSCIILFLVATATGVHS (SEQ.1.D.NO:38)
Eight humanised Vu constructs and two humanised V| constructs were
designed. This would result in 16 different chain combinations. Since oligo
build up of variable regions is time consuming, it was decided initially to
prepare only the least and most backmutated constructs for fhe Vi domain
(A1, A4, B1 and B4) and produce humanised antibodies in combination
with the two humanised V| constructs.

10 oligonucleotides 80 bases long with a minimum of 18 base overlap
were designed for build up. |
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Recovery PCR reaction: 95 water 421 | OxProof Start PCR
buffer 40 dNTP (10mV 1.51 prinmer 1 (1001M 0.5l
primer 2 (100M 0.51il assenbly PCR reaction 10
Proof Start DNA Pol ynerase 0.50 total vol 500 prinmer
1 prinmer 2 15E10- A1/ A4 15E10- A4- Ul 15E10 A4-L1
15E10-B1 15E10-B1-Ul 15E10-B1-L1 15E10-B4 15E10-B1- Ul
15E10-B4-L1 15E10-L1/L2 15E10-L1-Ul 15E10-L1-L1
Recovery PCR cycle: 1- 94C for 2mn 2- 94C for 45sec
3- 60C for 30sec 4- 72Cfor 2mn 5- 72C for 4mn
steps 2 to 4 were repeated 25 tines The recovery PCR
products were purified using the MnElute PCR
Purification kit from Q agen according to

ma ! CLeOM ns. 96 5.2.2 Restriction

di gests Humani sed 15E10 VH constructs A, A4, Bl and
ver@lighngelsstie poblsblutiohs wape plepand fiohd ShiLbTRatS BRol&sIO0

VL s\l\cﬁxrtice:n %& %Os;ﬁf dSyﬂt#edsfsl clag ti]eB ?ilunvyalnisgg Vy and V| genes by build
up of ovedapping oligonucleotides was carried out generally according to
Stemmer WP et al (1995) Gene 164(1):49-53 using software described in
Ertl PF et al (2003) Methods 31:199-206.

5.2.1.1 Assembly PCR reaction:

water 41.5ul
10xProofStart PCR buffer 5ul
dNTP (10mM) 1.5ul
oligo poot Tl
ProofStart DNA Polymerase 1l
total vol 50pl

Assembly PCR cycle: 1- 94°C for 2min
2- 94°C for 30sec
3- 40°C for 2min
4- 72°C for 10sec
5- 94°C for 15sec
6- 40°C for 30sec
7- 72°C for 20sec + 3sec/cycle
steps 4 to 7 were repeated 25 times

5.2.1.2 Recovery PCR

Primers 1 and 2 were the first upper and lower oligonucleoctides used in
the assembly PCR. The recovery PCR allows the amplification of the
complete V gene.

Recovery PCR reaction:
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described in 4.2.1. 5.2.3 Gel purification The
products of restriction digest were purified as in
4.2.2. 5.2.4 Ligation The 15E10 humani sed VH
fragnents Hnd I11-Spe | digested were ligated into
the Rid hCylw vector Hind Il11-Spe | digested. The
15E10 humani sed VL fragnments Hind I11-Bsi WI digested
were ligated into the Rn hCx vector Hind Il1-BsiWI
di gested. The ligation was carried out using the

Li gaFast Rapid DNA Ligation System from Pronega
according to manufacturer's instructions. 5.2.5
Transformation Agatdp 4. 2.5 5. 2.6 Sequengbg Col oni es
fromeach reaction plate were cul tured overni ght at

37C in 5ml LB nd@RraefStaspfeirdnitied wi t h4200g/ m
anpicillin. Plasgj extracted and i fied using
the Q Aprep Spi nﬂkﬂéﬁi(%@ kit fromQ aé%ﬁﬁ accordi ng
to manuf act urer' grimnest (190pMdns and sequ@dped using

primers descri beBQ}jﬂgrﬁg%oﬁMéw C ones vat the correct
seguenc

humani sed VH and s were identified and

pl asm ds prepar edsdfembleRPResactimm i n CHOtglel | s. 6.
Expressi on of hupganise tibodies in el | s Four
humani sed VH congforc’l@f"gnm#o&merﬁe and lff and two
humani sed VL comdivgcts (L1 and L2) wegeulprepared in
Rid hCylwt and Rin hCx nanmalian expression vectors.

Ei ght plasm d heavy chain-light chain conbinations
(Al L1, Al L2, pehér1BlL2, B4L1l amuin@422) were

tr %%Hﬁmalmﬁ g?rélﬁ%%'&%%ed into glngqs_lA s, fnd

expresse scal e to give
15E10-B1 15E10-B1-U1 15E10-B1-L1
15E10-B4 16E10-B1-U1 15E10-B4-L1
18E10-L1/L2 15E1C-L1-U1 15E10-L1-L1

Recovery PCR cycle: 1- 94°C for 2min
2- 94°C for 45sec
3- 60°C for 30sec
4- 72°C for 2min
5- 72°C for 4min
steps 2 to 4 were repeated 25 times

The recovery PCR products were purified using the MinElute PCR
Purification kit from Qiagen according to manufacturer's instructions.
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di fferent humani sed anti bodi es. The anti bodi es
produced in supernatant were analysed in the gpl30

i nhibition ELISA (see below). 6.1 Plasm d purification
DH5a cell's containing one of the plasm ds of section 6
were cultured in 5m of LB nedia supplenented with
100g/mM anpicillin for 8h at 37C in a shaker

i ncubator. 200m of LB nedia supplenented with 100g/ m
anpicillin was inoculated with 1 m of day culture
and i ncubated overnight at 37C in a shaker i ncubator.
The pl asm ds were extracted and purified using the

?léﬁéstﬁkﬁﬁ%eh@“ kit from Q agen according to
ctions. The et hanol pel | et was

res e 00 TE buffer and pla

coyspeRicl g 2090 TE il 9, Babranrndoene -

af t Spe L&Y ol Hiintinised 1168101/, #bRCKgestd MindoN-B$HVA as

Tr aps Sgﬁ%@ %@WEl I s of Corning Costar 3506 6-well

pl a? ‘ded with 106 CHO cells and cul tured
overnight in Dul becco's MEMwith dutamax-1 (DVEM 98

nmedj with Utra Low Fetal Bovine Serum
a 52 QI yriffet rglln Streptonycin at 37C. For each
, thefol ow ng were added in a 5nm Bijou 1mi

Opt T'PF‘e’Pﬁof‘”‘\’XiF preericionigest wstp pirfisdpaiincd 23/ ng
humani sed VH 5g plasmd carryi ng humani sed VL 30g

Tr aEBFﬁj | ransfecti on Reagent under vortex so that
ea tion contained a diffferent conbination
of light and heavy chains. Incubation took place for
10- s 5F 1@thumzsiset dindeagatentseHind 11l-Spe | digested were ligated
into the Rld hCy1wt vector Hind 111-Spe | digested.
The 15E10 humanised Vi fragments Hind [II-BsiW | digested were ligated
into the RIn hCk vector Hind III-BsiW | digested.
The ligation was carried out using the LigaFast Rapid DNA Ligation
System from Promega according to manufacturer's instructions.

§.2.5 Transformation

Asin4.2.5

5.2.6 Sequencing

Colonies from each reaction plate were cultured overnight at 37°C in 5ml
LB medium supplemented with 100ug/mi ampicillin.

Plasmids were extracted and purified using the QlAprep Spin Miniprep kit
from Qiagen according to manufacturer's instructions and sequenced
using primers described in 4.2.5.

97



DMVEM nedi a was renoved fromwells then vortex m xture
and added to the appropriate well. Incubation took
place at 37C for 1h. 2nml Opti nem was added per well
and i ncubated at 37C for 48-72h. 6.3 Anal ysis of
humani sed anti bodi es Media fromeach well was
recovered and centrifuged at 13000rpmfor 1 mn on an
Eppendorf 5415R bench centrifuge and super nat ant
passed through a 0.2m Pall Acrodi sc 25mm syri nge
filter. 8 humani sed anti bodies (4 based on the group A
human franmeworks, 4 based on the group B human

fr almﬁz\h@Ié ksth ﬂ@ébrﬁéd:ﬁh&ﬁﬁﬂ&o : dgmt dme, IEs%I %&Aﬁ%l‘s b&t,?% Rfentifd P
ana i nhi biti n or eir
pot @ﬁ%?la?’ﬂ'dsﬁé?ﬁqg%l%ﬂe’f@eﬁﬁnﬁn H8\Pellfd cosM (see
fig. 4) 99 TabI e 2. 1C50 val ues for humani sed

b Exbere fige o cells-2 in the
gpl30 inhibition ELI SA Human (}SM Q/nom)I gus OSM
131foudr HifhaNsed BhlodnStnBAAQ; A4 B1 aﬁ‘ﬂi'—é«i&'ﬂﬁd Qwd RimaRifted v,
0.048 0.040 15FE10 chi maera 0. 070 60 | G50 val ues
ar eCUEHMEts letiand,L2)gyane preparediim R G whands RindeGx ¢ han
50%nEhfndliaN ekprebsibriedoiais. aE!Pﬁf]:ﬁaénﬁid %wf iy [BRBins ed

nj

TP EABNS PR oAt 4 ReB 11 BCT patteiP) wére eancisely
Th eco-trew&fécthﬂml@mﬂatc@ﬂb ad aw)gecﬁ Blsrhdl)schastonfive 8
det %I%RLIEUPF%]C ée%' t%bo&) ies. CI‘Ke a%o%tes procMcgcl] ?n g#&tmﬁg '€

bac grou
were analysed in the gp130 inhibition ELISA (see below).

6.1 Plasmid purification

DHba cells containing one of the plasmids of section 6 were cultured in
Sml of LB media supplemented with 100ug/mi ampicitlin for 8h at 37°C in a
shaker incubator.

200ml of LB media supplemented with 100pg/ml ampicillin was inoculated
with 1ml of day culture and incubated overnight at 37°C in a shaker
incubator.

The plasmids were extracted and purified using the QIAfilter Plasmid Maxi
kit from Qlagen according to manufacturer's instructions. The ethanol
pellet was resuspended in 200yl TE buffer and plasmid concentration was
measured by absorbance at 260nm after 100 fold dilution of stock
solution.

6.2 Transfection

9 wells of Corning Costar 3506 6-well plates were seeded with 10% CHO
cells and cuitured overnight in Dulbecco’s MEM with Glutamax-1 (DMEM)
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human OSM On the other hand, the nost backnutated
anti body (B4L2) had an affinity for human and
cynonol gus OSM at | east equivalent to that of
chimaeric 15E10 anti body. The 2 humani sed anti bodi es
contai ning the backnutated Iight chain had higher
affinity than the 2 humani sed anti bodi es containing
the straight graft |ight chain. 100 None of the four
humani sed anti bodi es based on the human group A
framewor ks gave an Inhibitory signal in the gpl30
ELI SA assay. In fact none of these antibodies could
be yiefLhl Férﬂeﬂteﬁ’%tﬁ%tt?ﬁé@ ?e%PB‘B\L:% Serubt RN % 9Gl

ant 1 body ere e capture antibody is a polyclona
raF@éGm' heavy chain in goats and the
deF@FéédmNéthemﬁwngNéie aB@ddiflaBmlBijb@i sed agai nst
human x l'ight chain’in goats). Further anal ysi s of
supernat ant contai ning these four antibodies in human

| gG heauy Oftmiem $ b Glitemased |1 ght chain specific
ELI SAs gave a .positi ve in both assays. Both
ELI SAs %’%’gasémgﬁ?fﬂﬂge %'1'%30}9' rai sed agai nst human
| gG heagjy paghid cabfinh@hdifisedrv, goat s while the
detection antibody was raised against human 1gGy

chai n ot H@‘ﬁﬁéﬁvva’@ﬁ%t'ﬁ" Baesnt tedetvPEX and agai nst

hug® thalt @&ehtra3ftiction @nt:med a @iftferdiid 8bmbif BRI dfilightEb SA.
These results suggest that hu ni sed anti bodi es where

t h8®H¥, ‘”@h‘HF‘H’a ‘9068?%%&0 PBIH gBefp RRerARIFE-

f r yMBIIkediewas Astovea fromhes Yhewirtek hihiirecindiaddédito t he
t\/\ﬁ] chalmnsr E?W ot conbine to produce a viable

a ebao[’(ﬂ’ Py st backmutated VH construct based on
huhwnb@mdpo!fpladeraﬂé?mfoksth(134) in conmbination with

th t he
o2l Gop Rt ok LRty A Bl AL ilok e 2y

ant i bodi es conprising VH from G oup B (B2L2, B3L2 and

B4L2) were produced, purified and analysed to

det s Andigsit BehlmaRBEE aAtIBEiEHOdY

Media from each well was recovered and centrifuged at 13000rpm for
1min on an Eppendorf 5415R bench centrifuge and supernatant passed
through a 0.2um Pall Acrodisc 25mm syringe filter.

8 humanised antibodies (4 based on the group A human frameworks, 4
based on the group B human frameworks) and the 15E10 chimaeric
antibodies were analysed in the gp130 inhibition ELISA for their patency in
neutralising both hOSM and cOSM (see fig.4).

99



nost suitable for candi date sel ection. 6.4:
Preparati on of humani sed VH constructs of 6.3 Two
humani sed constructs B2 and B3 were prepared as in
5.2.1to 5.2.6 6.5 Expression of humani sed anti bodi es
In CHO cells Three humani sed VH cont ai ni ng pl asm ds
(B2, B3 and B4) in conbination wth the nost
backmut at ed humani sed VL containing plasmd (L2) from
101 section 6 were transiently co-transfected into CHO
cells and expressed. The 3 humani sed anti bodi es
produced were purified fromcell culture supernatant
by affinity chromatography on rProtein A Sepharose and

their affinity for OSMwas evaluated in gpl30
i nli_hj td. I N
chﬁlﬁgleer%'gesan |1§€%§&g‘su ﬁr%erﬁsgerdeannctgbiﬁagaésﬁn%ga%?'i | gaatrlldon

was car ded &4L2#sthegpil3? inhibitioaElfl88ti on was carri ed
out as in 4.3.2. Purification of humani sed anti bodi es
was carried out as in 4.3.3. 6.6 Analysis of

humani sed anti bodi es of section 6.5 Purified humani sed

anttbodies—++romseeti-or—6-—-5—were—aralysed—+n—the
gpl30 inhibition ELI{SA andu@® ©68M assphy Oyeembigus@SM
far_their potency j neutralising both human and

cymapyl gus' OSM  Assa

ys were ganduct ed
urces including CH

W th hupgn OSM
D produced, CHO

fnoma variety of sg
pn ed + 25% human
sy%ﬂg‘?al fluid of RA
ELil SA: data from exp
toB4kd. KB cell assa
illlustrated in Fig 1
human? sed anti bodi eg
equi val ent to 15E10

15E10 chimaera

hil s and[b
i ?110

nhi bi t
[rated in Fig 5
ments &7

sul ts show t hat

Ave  poteoy
but hi gher than

0.060

AB ser neutrop
pat i e?ﬂgé.“ gpl30

erinments are illus
y: data NAom exper
1to 16. These re
(B3L2 amdsB4L2) h
chi maeri c anti body

0.070

IC50 values are expressed in ug/ml

NA.: inhibition is less than 50%

The level of backmutations in expressed humanised antibodies had a
direct effect on affinity for human and cynomologus OSM in the gp130
inhibition ELISA. The least backmutated antibody (B1L1} had no
detectable affinity for cynomolgus OSM and just above background for
human OSM. On the other hand, the most backmutated antibody (B4L2)
had an affinity for human and cynomolgus OSM at least equivalent to that
of chimaeric 15E10 antibody. The 2 humanised antibodies containing the
backmutated light chain had higher affinity than the 2 humanised
antibodies containing the straight graft light chain.
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humani sed anti body B2L2. This indicates that the
humani sation strategy, especially the choice of
backmut ati ons resulted in conplete recovery of
affinity for antigen. The ami no acid sequence of the
VH chain of B4 is

QVQL VESGEGVVQPGRSL RL SCAASGFSL TNYGVHW/RQAPGKGL EW/AVI WRG
102

GSTDYNAAFNMSRLTI SKDNSKNTL YLQVNSLRAEDTAVYYCAKSPNSNFYWYFD
VWERGTLVTVSS (SEQ 1.D.NO 21) and the VL chain is

SEQ 1. D. NG 12. A therapeutic antibody or anti gen

i PdinB &f frk&smmﬂmnahtsea eafbdmasnfased fgtha humaln

h
coenizBiots Save B ARy ST e S0 EHISA B, ilﬂffﬂ%d °
t h&bﬁé Gﬂﬂeéé)?rmgoﬂﬁs coulb bd Uﬁféﬁbd?‘faﬁ E[GSArfﬁlﬁﬁﬁh Crihpl)éte e?| Z
ni sed_an
A IER1 e Gty Bib P SirSRTK aheyhional BREd oy
Frﬁta ?a anti.bo |fgy bmld tgﬂ;dn?ﬁfﬁtﬁ?t?llggr? ! ELI SmAhand KB
Celpp@glgg%;als?tg %%FB l‘fgishtgcg'ﬁ'ﬂﬁ%ﬂ OA¥d cynomol gus OSM
gs FU_&h@‘EHnaQ/BISIcg empervPathmtrmniaB'ﬁ'@ tﬂ&%lf&raaumdmg@kymmmm ng
mut a in ai n a
7 Bt BVt Pasnk fod e SEAR Liling FORAY OB M6 3.
vvasigdalsi'n gnmcasseyqo BethdddSAs usada capllre antitdp vaisdd againsThe
m"hﬁFn Ca%f:l hﬂfch%iﬂslul) éé{ tQ\]:vhi?elnﬁe QQ{eH?&d ntl‘: cgy of

engage e 1 ONS 'especl a ecr ul
C o iak eaieert agamat buman lgﬁmn!ilasreﬂ)r &wthebadwamamcmatﬁelm L2

Cuefg eBSBE o fotal h i BhFSEF SRR BLRAT "o | o

B3 Thesmitesults suggestitiiathamatided entb@died @Bere the heavy chain
was designed from group A human frameworks express both heavy and
light chain but the two chains do not combine to produce a viable
antibody.
The most backmutated Vi construct based on human Group B
frameworks (B4) in combination with the backmutated light chain (L2)
proved to be the most potent humanised antibody. Three humanised
antibodiss comprising V4 from Group B (B2L2, B3L2 and B4L.2) were
produced, purified and analysed to determine the humanised antibody
most suitable for candidate selection.

6.4: Preparation of humanised Vy constructs of 6.3

Two humanised constructs B2 and B3 were prepared as in 5.2.1 to 5.2.6

6.5 Expression of humanised antibodies in CHO cells

Three humanised Vy containing plasmids (B2, B3 and B4) in combination
with the most backmutated humanised Vy containing plasmid (L.2) from
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Table 4: 1C50 values for humani sed B3L2 wild type
conpared with parent nurine and chinmaeric anti bodi es
in the gpl30 Inhibition ELISA and KB cell assay gpl30
ELI SA KB cell assay Murine 15E10 0.009 0.053

Chi maeric 15E10 0.019 0.079 133L2 wt 0.035 0.123

1C50 values are in g/m These results confirmthat the
humani sed B3L2 anti body has potency equivalent to the
parent nurine anti body 15E10. Amino aci d sequence of
humani sed B3L2 heavy chain is set forth in

SEQ I.D.NO 11 and humani sed 8312 light chain is set

f orsbBidn's w§5@ah51@nm&-t?ans@é&@ﬁhtﬁ CHO cé¥atdng Qd)drel‘@&@

ratlon nocl on ant i i es
T oo eaP1 g for Bed i Sl CLs e
7. %up@hﬁﬁhi‘@ éﬁmhjk‘ﬁb@&t@rﬁiﬁ@ daNBrdbbin @ Sifhaid¥eRndahelt

£ haTEERAS A7 S el b e IMBRGREIBA SRR KRERNS s
pr cadsmenhmgﬂﬁEaﬁmhsmenbtaaﬁtmelapmfemnqsl ng primers

PRRITES ol fcaldi B LR SRBIR 4 3AHRASR A uad Birea

regi ons accor
pr eutias u;r4n$ aela.:rrﬁs@ttoynpxé humanjd antibodige waeraried outas in
vargippl e heavy and |ight domains was then cloned into
vector pCR2.1 for sequencing. 104 7.2.1 RNA extraction
Tot al setractedfrm 06 cells of
; =RNA | sol ati on

System from Pronmega accordi ng
Purified humanised antibodies from section 6.5 were analysed in the

gp130 inhibition ELISA and KB ceil assay (see below) for their potency in
neutralising both human and cynomolgus OSM. Assays were conducted
with human OSM from a variety of sources including CHO produced, CHO
produced + 25% human AB serum, neutrophils and synovial fluid of RA
patients,

gp130 inhibition ELISA: data from experiments are illustrated in Fig 5 to
10.

KB celi assay: data from experiments are illustrated in Fig 11 to 16.
These results show that humanised antibodies (B3L2 and B4L2) have
potency equivalent to 15E10 chimaeric antibody but higher than
humanised antibody B2L2. This indicates that the humanisation strategy,
especially the choice of backmutations resulted in complete recovery of
affinity for antigen.

The amino acid sequence of the Vi chain of B4 is
QVQLVESGGGVVQPGRSLRLSCAASGFSLTNYGVHWVRQAPGKGLEWVAVIWRG
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to manufacturer's instructions. 7.2.2 Reverse
transcription RNA was reverse transcri bed to produce
cDNA of the variable heavy and |ight donains using
primers specific for the nurine | eader sequences and
muri ne | gGy2al/ Kconstant regions. The m xture of
prinmers used is set forth in Jones ST and Bendig MM
Bi o/ t echnol ogy 9:88-89 (1991) Pools of nurine VH and
VL | eader sequence forward priners were prepared at
50M Solutions of the nmurine y2a and x constant region
reverse prinmers were also prepared at 50M 7.2.3

Rey, frr Rt =

e R e e e S e
andVMGRGREVTYEDi ons was carried out in duplicates using
t he(degeoNdMFPCR System from Promega according to
manuf acturer's instructions. VH and VL forward and
reverse prinmers were as descri bed above. 7.3. d oning
of drdfhevoehdin isdEQIB.NG 127.3.1 CGel purification The
products of RT-PCR (2XVH and 2XVL) were | oaded in gel

| oading solution on a preparative 1% agar ose gel

C oM therdpegtidarlib¥aedhanigenbinding fagment thersofcoiprising a

buf t V d,th I d

oxcyrEtat o SEodlip N i el Shad o SESTHOA: A2 et <
al |considérdd atdofripetitg antibodly ofttse Wivientiva avi tiefdee foiSailhe
M%gﬁﬁemgwwﬁgwract ed and purified fromthe gel

using t qui "Gel extraction kit from Q agen
according to manufacturer's instructions. 7.3.2

ﬁ%ﬁ Eag\g‘éhgon o b&tﬁ' 2HuREnRER anliBIIF With chiniadsid A 2X VL)

arent murine antibodies

The humanised antibody B3L2 was compared to 15E10 chimaeric and
parent murine antibodies in the gp130 inhibition ELISA and KB cell assay
(see below) using human and cynomolgus OSM as target antigen.

A humanised B3L2 antibody camrying 2 point mutations in the constant
heavy chain (Ala replaces Leu at position 235 and Gly at position 237)
was designed, expressed in CHO cells and purified. The mutations reduce
the ability of the antibody to engage effector functions especially
recruitment of complement factors. Humanised antibody candidate B3L2
with intact heavy chain is referred to as B3L2 wt (wild type) while the
mutated B3L2 antibody is called B3L2 mut in the figures 17 to 19.
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pCR2.1 vector using the TA cloning kit fromInvitrogen
according to manufacturers instructions. 7.3.3
Transformation Ligated plasm ds were transforned into
TOP10F cells according to TA cloning kit
instructions. 501 and 200l of transformed cells-were-----
spread on L-agar plates containing 100g/m anpicillin
and coated with 8111 of 500nM | PTG sol ution and 16l

of 50ng/m X-Gl solution in DM. Plates were

i ncubat ed overnight at 37C. 7.3.4 Sequencing 5 white
col onies were cultured overnight at 37C in 5nl LB

M ni prep klt »> t ers |nstruct|ons
The VH and \}E%m'e—seqnvntew ndEDI%Aa‘hd @%ﬁgg using priners T7,

ML3—f-of—and—ML3 rev 106 1003 VH domain am no _acid

sdquence (consensus f 109130 RdSArom 2 RTKECwRll assay

r gaeiliineBE10SEQ . D NO 46 TQgpgVi . domal m_arm ng gagi d
seocgﬁrrﬁce (%%éensus pf 10 clones from2 RT-PCR
rdactg NO: 47 7.8 %ni naerilc anti bB&Y9A

chHi‘Mrwtc ant i body cpnsi sti o3y parent nuri negyz3

r eei-orrs—ef—7—3—4 of-ted—oento-human—tga-/k wild type

gl UlTTS™ U1 T. 9. °f 3! ookt
C regions was designed to confirm the cloning of t he
coﬂ@ﬁ@tralmsémm};{gmﬂgi ons and also to be used as a

r ef ti hunmani constructs.. The

eSS il Ehalri et yiachuepRan B3 AR Mes pitency

puregfivaignidndhe pabrtdndrine anfifddyi 5100 OSM site | |
Amino acid sequence of humanised B3L2 heavy chain is set forth in

SEQ.1.D.NO:11 and humanised B3L2 light chain is set forth in
SEQ.I.D.NO:12.

Example 7 — Antibody 10D3

7.1. _Generation of monoclonal antibodies

Hybridoma 10D3 was generated as detailed in Example 1 above.

7.2. CLONING OF VARIABLE REGIONS OF CLONE 10D3

Total RNA was extracted from clone 10D3 hybridoma cells and the cDNA
of the heavy and light variable domains was produced by reverse
transcription using primers specific for the murine leader sequence and
the antibody constant regions according to the pre-determined isotype
{1gG1/«c). The cDNA of the variable heavy and light domains was then
cloned into vector pCR2.1 for sequencing.
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in the gpl30 inhibition ELISA and KB cell assay. The
cloned nurine V regions were anplified by PCRto
introduce restriction sites required for cloning into
manmal i an expression vectors R d and Rin. Hond Il

and Spe | sites were designed to frane the VH donain
and allow cloning into a nodified R d vector
containing the human yl1 wild type Cregion. H nd |1
and BsiWI sites were designed to frame the VL domain
and allow cloning into a nodified Rin vector
containing the human K C region. 7.4.1 PCR
anplification VH forward priner: The Hnd |11
restriction site is underlined and Kozak sequence in
bol 2.1 RN extragtion\ar d: 5' - GAT GAA OCT TGC CAC CAT GGG

ATGr 6EARINA waSGliradtetTrom ggrueﬁéﬁ%h BN @ﬁ&dq\% LSHET S€:

T
( SE@AL?E‘ 540 %V%‘R!L%%'swaﬁ%%ﬁtw ffem %Pmega gocording
undemhanuésdturerdlingtaicieisd priner. VL forward: 5 - GAT GAA
OCT TGC CAC CAT GGA TTT ACA GGI OCA GAT T-3

(SEQI D.N0:59) The Hnd Il restriction site is
rsartehriéoripiosequence I n bold. VL reverse

T, e ibrodhe i of B vaiqi pawy anc

u nd'@ht doreainsPGing priners specifivdtrdhe Gtxide lehdExsddGBhduiglzhar
10|mur§H§T EGy(Z%m\Qon%&ht regions. The mixture of primers used is set

forth in Jones ST and Bendig MM Bio/technology 9:88-89 (1991)

Pools of murine Vi and V| leader sequence forward primers were
prepared at 50uM. Solutions of the murine y2a and « constant region

reveise primers were also prepared at 50uM.

7.2.3 Reverse Transcription PCR {RT-PCR)

Reverse franscription of the RNA encoding the variable heavy and light
regions was carried out in duplicates using the Access RT-PCR System
from Promega according to manufacturer's instructions. Vy; and V,_forward
and reverse primers were as described above.

7.3. Cloning of PCR product of 7.2.3

7.3.1 Gel purification

The products of RT-PCR (2xVy and 2xV, ) were loaded in gel loading
solution on a preparative 1% agarose gel containing 0.01% ethidium
bromide and run in TAE buffer at 100V for 1hour and the V region bands
excised. A 100bp DNA ladder was also run on the gel to allow
identification of the Viyand V| bands.
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primer 1 (51LM 41 priner 2 (5M 40 Anpll Taq

pol ynerase 2pl purified plasmd 40 total vol 10014l
Primer 1. VH or VL forward primer Prinmer 2: VH or VL
reverse prinmer Purified plasmd: pCR2.1 VH or VL
plasm d purified by Qagen Mnipreps (diluted 200x)
PCR cycle: 1- 95C for 4mn 2- 95C for 1mn 3- 55C
for 1m n 108 RECTIFIED SHEET (RULE 91) | SA/EP 5- 72C
for 7min steps 2 to 4. were repeated 30 tines 7.4.2
G oning Into mammal i an expression vectors The PCR
products were purified using the M nElute PCR
Purification kit from Q agen accordi ng to na

f
The ey lradmedtEieHs b by af frdtel ST kR 1 L0 o2 o
v edlBquiglct Eel extrpetioreklt frinm Qicigen aBpmding tdfbmnhfaétﬁmr’s
(NERuyffgr2) 51 BSA 100x (NEB) 0.50 DNA 51 Hind I11

(Pronega) 2gl Spel (NEB) 2l

7.3.2 Ligation
The purified RT-PCR fragments (2xVy and 2xV\) were cloned into the

PCR2.1 vector using the TA cloning kit from Invitrogen according to
manufacturer's instructions.

7.3.3 Transformation

Ligated plasmids were transformed into TOP10F' cells according to TA
cloning kit instructions. 50ul and 200p! of transformed cells were spread
on L-agar plates containing 100ug/mi ampicillin and coated with 8pl of
500mM IPTG solution and 16! of 50mg/m! X-Gal solution in DMF.
Plates were incubated overnight at 37°C.

7.3.4 Sequencing

5 white colonies were cuitured ovemight at 37°C in 5ml LB medium
supplemented with 100p.g/mi ampicillin.

pPCR2.1 plasmids containing 1003 Vy and V. domains were extracted and
purified using the Qiagen QlAprep Spin Miniprep kit according to
manufacturer’s instructions.

The Vi and V| domains were sequenced using primers T7, M13 for and
M13 rev.
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water 35.51 total vol 500 DNA: purified VH PCR
product or Rid hCylwt vector (at 0.25ng/m ) | ncubated
at 2h at 37C. The VL PCR product and Rin hCx mammal i an
expression vector were digested Hnd Il11-BsiWI: 10x
buffer (NEBuffer2) 50 DNA 51 Hnd Il (Pronega) 2d =
water 381 total vol 501 DNA: purified VL PCR product
or Rin hCx vector (at 0.25nmg/m) Incubated at 2h at
37C. 20 of BsiWI (NEB) was added and i ncubated 2h at
55C. 109 7.4.2.2 Cel purification The products of
restriction digests were |oaded In gel |oading
8 ot una;) Wdﬁnac\ji_ﬁarrﬁhﬁ Bai_‘daiehu&:jc]a (%mamgsrﬁ é@gii%n]gee o 20 |18 8v
. tnldl a run in uffer at
fo&*’f %Wﬁﬂ%gmﬁamﬁgn‘@ Rin vector as well as VH
and VL PCR fragnent bands were excised. A 100bp DNA
I . . I
| it vy Betndh) At 10 B el inb o s ¥somee e owa
waB T- 8 eections h RE@UBHOAT from t he gel using the
Q Agquick CGel extraction kit from Q agen according to
manufacturer's instructions. 7.4.2.3 Ligation The VH

PCR fragment Hind I11-Spe | digested was ligated into
t he4 REKimalefi labibwagt or Hind 111-Spe | digested. The VL
PCR tragnment Hn I1-BsiWI digested was ligated into
the Rin

A chimaeric antibody consisting of parent murine V regions of 7.3.4
grafted onto human IgG1/k wild type C regions was designed to confirm
the cloning of the correct murine V regions and also to be used as a
reference when testing humanised constructs. The chimaeric antibody
was expressed in CHO cells, purified and tested for affinity to OSM site 1
in the gp130 inhibition ELISA and KB cell assay.

The cloned murine \/ regions were amplified by PCR to introduce
restriction sites required for cloning into mammalian expression vectors
Rid and RIn, Hind It and Spe | sites were designed to frame the Vy
domain and allow cloning into a modified Rid vector containing the human
¥1 wild type C regioni. Hind 11l and BsiW | sites were designed to frame the
Vi domain and allow cloning into a modified Rin vector containing the

human x C region.

7.4.1 PCR amplification

Vu forward primer:

The Hind Ill restriction site is underlined and Kozak sequence in bold.
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hCx vector Hind I11-BsiWI digested. The |ligation was
carried out using the LigaFast Rapid DNA Ligation
System from Promega accordi ng to manufacturer's
instructions providing: VH vector: Rid hCylw Hi nd
I11-Spe | digested insert: VH PCR fragnent Hi nd
I11-Spe | digested VL: vector. Rin hCx Hind Il1-BsiW
| digested insert: VL PCR fragment Hind [11-BsiWI
digested 7.4.2.4 Transformation Ligated products were
transfornmed into DH5a conpetent cells: 2001 DH5a

VI MNrsfomeard: F-HaReEh o MAT FEC HAC QAT (IEH ATACERG [IT aaEm

2l of ligation mxture was
délr&aandfgé@ig %#F)y with a pipette tip followed by
i ndﬂhatferaet S'-GA'IBGGArC'DMGTGéT GACUT TEC COC AAT AVBLS
ngggﬁtr‘ecng 45sec at 42C wi thout shaking. This was

Fanstérred to ice for 2m n. 4501 SOC nedi um was
added and the tubes incubated for 1 h at 37C on

shajfgrs ﬁerl H%iﬁ‘étﬁh sl%%n}c%ﬁm%%lt“re was spread on L-agar

pI at es SUP enente 0Og/m anpicillin and
priraemi ght at 37C. 7.4.2.5 Sequenc:| ng VH and

\riéd\ﬁ'llj?n%idgmfﬁr W%T%%gg%‘l# anpi Ci |’1r| n%}:gl gﬁhnd
&0

Ri 1639 FS f@BA) ng VH and VL domai ns respect ively
Ve rhe i (IAELAEA Get! ihdefida Uk RE-AS 1R BRI IFB
man ac?urer S

M ni prep agen accordi ng
i nSfurensrse ﬁs@kﬂ@@&&@% FChaECH aqbaeﬁe'édrqqs meg -3

f orgaeod cRRO®YS I n the Rid vector and

The BsiW | restriction site is undedined

PCR reaction: water - 66l
10x PCR buffer 10pd
dNTP (2mM) 10ul
primer 1 (5uM} 4
primer 2 (SuM) 4pl
AmpliTaq polymerase 2u
purified plasmid 4l
total vol 1004

Primer 1: Vy ar V forward primer
Primer 2: Vy or V. reverse primer
Purified plasmid: pCR2.1 V or V| plasmid purified by Qiagen Minipreps
{diluted 200x)
PCR tycle: 1- 85°C for 4min
2- 95°C for 1min
3- 55°C for 1min
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signal sequence and reverse prinmer in the human Cyl
region. The VL region was sequenced using forward
primers in the Rn vector and signal sequence and
reverse prinmer in the human Cx region. Clones with the
correct VH and VL sequences were identified and" '
pl asm ds prepared for expression in CHOcells. 7.4.3
Chi maeric anti body expression in CHOcells Rid and Rin
pl asm ds containing 10D3 VH and VL donai ns
respectively were transiently co-transfected into CHO
cells an d expressed. The chinaeric antibody produced
was puri fied frgmz?elfbrvmm ure supernat ant by
affinity ch 10 on r ein A Sepharose and
its affinitSF E%t&wgﬁi d{sﬁf Y% ed in the gpl30
i nhi biti on ELI SA and KB cel | assay (see bel ow).

S | catl on s contai ning
Ri‘ef 4 AR 2B %%&‘J‘e cultured in
5 r’ﬁhe&fCRB'Od'ed:s wewwmmmm MihEIWBORCRIPusifigation kiti n
f 200mL. of LB
Qré)l éﬁ’ﬁ%’g %%é&‘%g) rﬁafiﬂl%g:% 'Lér?ﬁ&gﬁ%’?’& [1in was inocul
ated with 1m of day culture and incubated overni ght

aty 87 Rddtrict ﬁﬁ,agiggstsi ncubator. The plasm ds were
extracte puritred using the QAfilter Plasmd
I\/H)E‘ie VHAGR pmlmrﬁd%!% herd wi BiaRnalian expigssien ypder were

%@tmﬁmgl_s gé'e ethanol pellet was resuspended in
20 TE buffer and plasnm d concentrati on was neasur ed

by absor barl®¥ b'&lffefiﬁ FrHftgrdler Q@O-fol d dilution of

stock sol utgg;,p .2 Trangfsgetion CHO cells were
cultured to con enc i n Dul co's MEMw th
d ut ar nax- DNA Spl
Hind lll {Promega} 2ul
Spe | (NEB) 2ul
water 35.5ul
total vol 50l

DNA: purified Vi PCR product or Rld hCytwt vector (at 0.25mg/mi)
Incubated at 2h at 37°C.
The Vi PCR product and Rin hCx mammalian expression vector were
digested Hind IH-BsiWw I

10x buffer (NEBuiffer2)  5pi

DNA Spul
Hind Hl {Promega) 2ul
water 38ul
tota! vol 50u

DNA: purified V. PCR product or Rin hCx vector (at 0.25mg/ml)
Incubated at 2h at 37°C.
2l of BsiW | (NEB) was added and incubated 2h at 55°C.
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1 (DMEM nedia supplenented with Utra Low Fet al

Bovi ne Serumand 1% Penicillin-Streptonycin in
4x175cn? BID Fal con tissue culture flasks at 37C. For
each flask, in a 50m Fal con tube,the follow ng were
added and n ixed: 8m Optinmem1 with G utamax-1 20g
Rl d- 10D3VH purified plasmd 20g R n-10D3VL purified
pl asm d 2401 TransFast Transfection Reagent under
vortex The m xture was incubated for 10-15m n at RT.
DMEM nedi a was renoved fromflask then the m xture was
vortexed and added to flask. The m xture was

i ncubated at 37C for 1 h. 112 32nm Opti nem was added

to_the flask and_.incubated at 37C for 48-72h. 7.4.3.3
Puﬂ-ﬁ—&aﬁﬂm : Lparifieation peric anti body Media from all
175cn?2 fl asks were pool ed and centrifuged at 1500r pm
for., 3m n.an E Mstral 200 nd r nat.ant
baTbe P B PP ot fers pads L P el 168554 Soifn gnen
antprdpaetived S agaredd ged containing|0:0-1% ethitlisw pramide amd ruorin an
r r
Son P gt I0RY TGRS alihd S SRR vttt BT B,
Seph&iGRstsaghfent bahds wérewxciaed AIObR ENAvadderWas adssl runm

wa b et by \ , t hen

I o?g 2’3&5%‘? E%?W %ﬁ\"ﬁee?\rlﬁ?gt%p &tg ﬁ?%i%{ﬁgunp A. The
colThmPNiawasegrastedandipuplcd fraim tpLgeh usiog the @IRgUIck(Geh A
Wapxtrf6tioh kAl frbfy d@ﬁérﬁarﬁﬁﬂii@ b WhdriRict & ngfuckbecco’ s

PBS was passed through the colum to ensure conplete
cl earance of supernatant.

7.4.2.3 Ligation

The Vy PCR fragment Hind |Hl-Spe | digested was ligated into the Rid:
hCylwt vector Hind IlI-Spe | digested. |

The V. PCR fragment Hind 11I-BsiW | digested was ligated into the Rin
hCx vector Hind [l-BsiW 1 digested.

The ligation was carried out using the LigaFast Rapid DNA Ligation

System from Promega according to manufacturer’s instructions providing:

Vi vector: Rld hCy1wt Hind lli-Spe | digested
insert: Vi; PCR fragment Hind ll-Spe | digested
Vo vector: RIn hCk Hind {li-BsiW | digested
insert: V. PCR fragment Hind |Il-BsiW | digested

7:4.2.4 Transformation

Ligated products were fransformed into DH5a competent cells:
200ul DHS5« vials were thawed on ice.
50ul aliquots were prepared in transformation tubes.

2 of ligation mixture was added and mixed gently with a pipstte tip
followed by incubation for 30min on ice.
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The anti body was eluted with 10CV of | munoPure |gG
Elution Buffer (Pierce) and collected in 1m

fractions containing 100l of 1M Trizma-HCI pH8.0
neutralisation buffer. The columm was re-equilibrated
with 5CV of Dul becco's PBS. Antibody in eluate
fractions was quantified by readi ng the absorbance at
280nm agai nst a bl ank sol ution containing 10 vol unes

of Immunco- Pure 1gG Elution Buffer + 1 volune of 1 M
Trizma-HCI pHB8.0 and fractions with sufficient
anounts of pure anti body were pooled and stored in

16 migtuteNgs ﬁc@dated'z@pﬂfsgec"at 4Ry Sitshakinghi maeri c

ant i bod 113 T 0D3 chinmeric anti body was anal ysed
|rT'"'!%‘?éa% P"%“ﬁf?fFﬁdoﬁﬁ'?eoWrEE'lrSA and KB cell assay (see

behsn) sbEmédiehiwdaHdaBE ¥ind thetabs iAELIBAtB8 fdyahiat BRT®Bn
and cynom)l us OSM Protocols for the gpl 30 inhibition

EShaeriybaBr-cel | assay are set forth bel ow. 10D3

Chi0oe 61 cutadiwdaosres dtebgal dises Sipplemented vapl 30
i nhibition ELI SA and KB cell assa;o These results

coRPre/m empiciliingnddasybatad ayamigb 37 &gi ons have been
cl oned successfully to produce an antigen binding

chj ri c antibody capable of binding both human and
c%&%@@m site Il. The 10D3 vari abl e heavy and
| ivghenddQrordnes weecuveddsvehigriat SEC in SiELBIiediten

var i bIe r mer cl oned and sequenced then
gro4pP E'He”tﬁﬁg’ggﬁﬁ F"/“P'C@B'nst ant regions to produce a

c IRiarand Rhﬁﬂasdﬁdglyonta* hiag VihEnae/, idomh@nBrespédtivedyweaboned

P SR B b ar BR BPer SR M Ryer L E Qe
Eldc&kdmgutdmlémfaeml-erasm;mtlc(rsee bel ow) .
The V4 region was sequenced using forward prirmers in the Rld vector and

signal sequence and reverse primer in the humar Cy1 region.

The V| region was sequenced using forward primers in the Rin vector and

signal sequence and reverse primer in the humart Cx region.

Clones with the correct Vy and V| sequences were identified and plasmids

prepared for expression in CHO cells.

7.4.3 Chimaeric antibody expression in CHO cells
Rld and Rin plasmids containing 10D3 Vy and V. domains respectively

were transiently co-transfected into CHO cells an d expressed. The
chimaeric antibody produced was purified from cell culture supernatant by
affinity chromatography on rProtein A Sepharose and its affinity for OSM
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The nurine anti body was humani sed using the "best fit"
strategy. For the variable heavy domain, a sequence
with 65%identity was selected and the nurine CDRs
grafted onto the human frameworks. A nunber of
constructs were designed with various backnutations in
the frameworks to recover affinity. These constructs
are: Construct Backmutations A T281 B T281, R71 V,
T73K C T281, V67A, M9L, R71lv, T73K D T281, M481,
A4K, V67A, MeIL, R71V, T73K 114 For the vari able
i ght domain, a sequence with 60.0% identity was
s alacdvafliafiadn iy 180inHbifdAELIGA MY KB @Nk8sdyBeduman
frameworks. A nunber of constructs were designed with
vadt¥¥s backnutations in the frameworks to recover
affinity. These constructs are: Construct
B tatio none (straight graft) LB L46R L47W
L-—'@M@, @B8K, L46R, L47WLE Y36F, @@8K,
LABHR5 . deli€ \Bbntifing RIG110DBUR ahe REL 10DV, pRSnidagdEUt at ed
congtractg (A, D, %A, 5‘%@ Weéf? .synt hesi sed by build
ubyreg P gl fBHgedn syrriemenied Wit heRnodpianpieilip &g 8h
C TB7 i 0sikéhAbatdeE, DLA, DLE) were expressed at

s .and the supernatant anal ysed

S IIS@Lei_n CHO cel | s er | |
f cabomy 6115 scizppplpmsnte Wihd Ofpamaampigilingyas ippgu) ated
huwttnirsi @b danéiifedaesinAlbatansleblight shemedn ardnakdrt | on in
t he u%gtli%o
incubator.
The plasmids were extracted and purified using the QlAfilter Plasmid Maxi
kit from Qiagen according to manufacturer’s instructions. The ethanol
pellet was resuspended in 200l TE buffer and plasmid concentration was
measured by absorbance at 260nm after 100-fold dilution of stock

solution.

7.4.3.2 Transfection

CHO cells were cultured to confluence in Dulbecco's MEM with Glutarnax-
1 (DMEM) media supplemented with Ultra Low Fetal Bovine Serum and
1% Penicillin-Streptomyein in 4x175cm? BD Falcon tissue culture flasks at
37°C.
For each flask, in a 50ml Falcon tube,the following were added and m ixed:
8ml Optimem 1 with Glutamax-1
20ug RId-10D3Vy purified plasmid
20ug Rin-10D3V, purified plasmid
240ul TransFast Transfection Reagent under vortex
The mixture was incubated for 10-15min at RT.
DMEM media was removed from flask then the mixture was vortexed and
added to flask.
The mixture was incubated at 37°C for 1h.
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ELI SA but the inhibition by ALE was not sufficient
because of the ow concentration of antibody in the
supernatant so | DLE was sel ected. Production of
humani sed anti body DLE was scaled up in CHO cells and
the anti body purified and analysed in the gpl30 ELI SA
and KB cell assay using 10D3 chineric antibody as
control. 1C50 values (gpl 30 ELISA) (g/m): hOSM cOSM
chinmera 0.032 0.246 DLE 0.021 0.059 115 Humani sed
anti body 10D3 DLE is at |east as potent if not nore
potent than the chinmeric anti body agai nst hunman OSM
an&2wl/apliroérg wss @8Ned to the Reskgmti3ubhie8/At SFOani 48:72HL 0 D3
DLE and 10D3 chineric anti bodies were analysed in the
KB cell assay.10D3 DLE gave |1 C50 val ues of 0205g/ m
agai nst human OSM and 0. 07pg/ m agai nst cynonol gus

O&i\/hslsrpmm‘ak.uﬁio%n%y Qgﬁﬁaﬁoswl site Il antibody
ni sed and shows
pdiiediz roeqlli \&rmenflasks Werrapogigd andcenpsifugadat 150Omm for

argrhiR @ Yan M ®idtal S000DAd s alBNCpdsiel #irb@h PYEpoRiT
Prorre%gﬁ%%q?o Access RT-P System Pronega Al 250

Q AR Cdetion Kkit: Q agen 28704 Gel | oading

sotmtarmsodysvwrﬁa@ Rrém cRIRE® SEhemaRMInAHEA M hby 019
Etgn di um br om Si %rm E1510 TAE buffer: 1n-house
losciences Akta ]orer u

ing Unicom software.
The column used was a 1ml HiTrap rProtein A Sepharose FF.
The flow rate was 1Tmi/min.
The column was equilibrated with 10CV of Dulbecco’s PBS then | caded
with clarified supernatant through pump A.
The column was washed with 20CV of Dulbecco’s PBS, pump A was
washed to waste and a further 10CV of Dulbecco’s PBS was passed
through the column to ensure complete clearance of supernatant.
The antibody was eluted with 10CV of ImmunoPure IgG Elution B uffer
(Pierce) and collected in 1mi fractions containing 100l of 1M Trizma-HCI
pHB8.0 neutralisation buffer.
The column was re-equilibrated with 5CV of Dulbecco’s PBS.
Antibody in eluate fractions was quantified by reading the absorbance at
280nm against a blank solution containing 10 volumes of Immuno Pure
IgG Elution Buffer + 1 volume of 1M Trizma-HC! pH8.0 and fractions with
sufficient amounts of pure antibody were pocled and stored in 100l
aliquots at —20°C.

1.4.4 Analysis of chimaeric antibody
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100bp DNA | adder: New Engl and Bi oLabs N3231 S TA
cloning kit: Invitrogen 45-0046 TOP10F cells:

I nvitrogen 44-0300 L-agar + 100g/m anmpicillin:

i n-house X-Gal, 50ng/m in DMF: Promega V394A

Anpl i Tag DNA Pol ynerase: Applied Biosystenms 10x PCR
buffer: Applied Biosystens 116 E-CGel 1.2% agar ose:

I nvitrogen G501801 LB medium + 100gg/m anpicillin:

i n-house Q Aprep Spin Mniprep kit: Q agen 27106

M nElute PCR Purification kit Q agen 28004 NEBuffer2
I Ox conc: New Engl and Bi ol abs B7002S Purified BSA

Engl anel Bl o 2 FIaedt Hng Ll o atttion ELERN,
n ol a I,.N IL1: Ero . e .
R P AR B 15 S naeiex o M e ORAN RN on
Syartdegynoiolghe G&MVB225 MAX Ef fici ency DHba Chemical ly

R I AVA R s La.
P8R locife bR 130 RPLOPECRNARE farealire Sl
Desco' s MEM with G utamax-1: Invitrogen 31966-021

Optinmem 1 with G utamax-1: Invitrogen 51985-026
TransFast Transfection Reagent: Pronmega E2431 1 n

Hi TRRIChmaesicantbodiesoniliplizecOBi in ewrd BA inhiltitencEldB e s

1 7arfkEcdilassBy| becco' s PBS: Sigma D8537 I nmunoPure 19gG

EI_H]ti on BPffer: Pierce 21009 . )
ese results confirm that the correct variable regions have been cloned

successfully to produce an antigen binding chimaeric antibody capable of
binding both human and cynomologus OSM site 1.
The 10D3 variable heavy and light domains can now be humanised.

The murine variable regions were cloned and sequenced then grafted
onto human y1/k constant regions to produce a chimeric antibody. The
chimeric 10D3 antibody showed potency against human and cynomolgus
OSM equivalent to that of the parent murine antibody in the gp130 ELISA
and KB cell assays (see below).

The murine antibody was humanised using the “best fit” strategy.

For the variable heavy domain, a sequence with 65% identity was
selected and the murine CDRs grafted onto the human frameworks. A
number of constructs were designed with various backmutations in the
frameworks to recover affinity. These constructs are:

Construct Backmutations

A T28l

B T281, R71V, T73K

C T28lL, V67A, MB3L, R71V, T73K

b T281, M48|, G44K, V67A, M69L, R71V, T73K
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IM Trizma- HCl pH8.0: Sigma T2694 ProofStart DNA

Pol ynerase: Q agen 1016816 ProofStart PCR buffer:

Q agen 1016961 Exanple 8. apl30 inhibition ELI SA OSM
bi nds sequentially to gpl30 and either the OSM
receptor or LIF receptor. The assay described here

al l ows neasurenent of OSM (for exanple hOSM bound to
gpl30 on an ELISA plate. In addition, the assay

all ows the neasurenent of inhibition of OSM binding to
the gpl30 receptor by antibodies raised agai nst OSM
site I'l. 117 8.1 Materials 1. Nunc | mrunoplate 1 F96
Maxi sorp (Life Technol ogi es, 4-39454A) 2. Human

Bt DR ToBrsina SRt Shiseihn ey i ( ap

Syseteetss], anddhe ngirie CORsajraftbd dito fRe bitsiman faretvoniad. A human

/ t - 1. vidin HRP
(A e 1 FBnalf SR Vs bacghlanhe
b drameatyarks oTa@)ve( Siigitya These coBstirystaiariec aci d 10. Tween
20 (Sigma P7949) 8.2 Preparation of reagents 1.
Preparation of plates: Dilute the human gpl 30-Fc to
14g/ m CppstrysBs,  Add Baskowtationcover and i ncubat e

overni gt at 4C. 2. ,}Aﬂgt@s@@{tgfaﬁ?to 1 L PBS add 500l

Tween 20 (0.05% 3. Blocking buffer to 500mL PBS add
59 BSALE19 L46R, L4TW

LC Y36F, Q38K

LD Y36F, Q38K, L46R, L47W

LE Y36F, Q38K, L46R, L47W, F71Y

Only the least and most backmutated constructs (A, D, LA, LE) were
synthesised by build up of overlapping oligos. Four humanised antibody
combinations (ALA, ALE, DLA, DLE) were expressed at small scale in
CHO cells and the supernatant analysed for antibody affinity in the gp130
ELISA.

Only humanised antibodies ALE and DLE showed inhibition in the gp130
ELISA but the inhibition by ALE was not sufficient because of the low
concentration of antibody in the supernatant so DLE was selected.
Production of humanised antibody DLE was scaled up in CHO cells and
the antibody purified and analysed in the gp130 ELISA and KB cell assay
using 10D3 chimeric antibody as control.

IC50 values (gp130 ELISA) (ng/mi):
hOSM cOSM

chimera 0.032 0.246

DLE 0.021 0.059
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8.3 Method 1. Wash plate using standard pl ate washer
protocol and tap dry. 2. Add 200p /well bl ocking

buf fer and incubate for 1 hour at RT. 3. Wash as in
step 1. 4. Add 50l /well OSM standard or sanple. Cover
and agitate for 2 hours at RT. (OSMis diluted to
100, 50, 25, 12.5, 6.25, 3.125, 1.563 and O ng/m in
bl ocki ng buffer or tissue culture nmedi um dependi ng on
the sanple) 5. Wash as in step 1. 118 6. Add
50pl/well biotinylated anti human OSM diluted to
30ng/m in Dblocking buffer. Cover and agitate for 1
hour at RT. 7. Wash as in step 1. 8. Add 50l /wel |

o S bl 10 St b s adbaleR fcfhopb bk
st dhanthe chimesigntiberyagaisst human @EMsandaysomaigye OSihin

agitﬁ@hﬁmL@Rrﬁnut es at roomtenperature. 11. Add
501/ well ITMH2SO4. 12. Read OD 450"m 8.4 Use of

assay for analysis of antibody nedi ated inhibition of

g plﬁﬁnﬁéﬂdbim MW add 1M3<ctﬂﬁeﬁt9érfﬂ:o§i§§/ho)&é 5ha§()3d’e'tl @Vthe
concentrations of anti-QOSM anti b?gépﬁ or vari ous

i KR Foikrssay. 10R3 PLE @ave Bralaaen 6' PRpua(ry Againg fuman

| N3N aRd 07,0/ 28hinEleyndhotide OSANU wel | of the
anti body-OSM m xture to a 96 well plate

In conclusion, anti-human OSM site |l antibody 10D3 has been
successfully humanised and shows potency equivalent to that of the
parent murine antibody.

Materials

SV Total RNA Isolation System: Promega Z3100
Access RT-PCR System: Promega A1250
QlAquick Gel Extraction kit: Qiagen 28704

Gel loading solution: Sigma G7654

Agarose: Invitrogen 15510-019

Ethidium bromide: Sigma E1510

TAE buffer: in-house

100bp DNA ladder: New England BioLabs N3231S
TA cloning kit: Invitrogen 45-0046

TOP10F’ celis: Invitrogen 44-0300

L-agar + 100ug/ml ampicillin: in-house

X-Gal, 50mg/ml in DMF: Promega V394A
Ampiitag DNA Polymerase: Applied Biosystems
10x PCR buffer: Applied Biosystems
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cont ai ni ng bound gp130, prepared as above. 3) Proceed
W th assay as descri bed above. 9. KB assay
Introduction KB cells (a human epithelial cell |ine)
express nmRNA for gpl30 together wth LIF and OSM
receptors (Msley, J. Blol Chem, 271 (50) 32635-
32643). Both OSM and LIF Induce IL-6 rel ease from KB
cells. This cell [Iine has been used to identify
nonocl onal anti bodi es nodul ating the interaction

bet ween OSM and gp130. 119 9.1 Method KB cells were
obt ai ned from ECACC ( Accessi on no 94050408) and

nai Bl Ny bgarob&:Nhvitrdddh dwaigol nact i vat ed FCS,
supgllaenented wi t h | ut am ne (KB nmediunt'). Cells grow

as ot RSN, IP0ue(Y Rl in-housgi ce  weekly. Signa
NONEREEYITBHINMIBDYdp It wh@hw medi um or Ver sene was
usegd. d the cel]s. 1. 2x104 cell's/ 100pl/
vel )"%ﬁeﬁpw@?@w{ﬁmﬁﬂ& overnight (37C, 5%
Q)ZNEBuﬁMMGngnM?W}HNGIab@B_E?OZS_Jr e rre::ll a g t Make
up iho sega,di s. Incubate
forﬁq}ﬂ{egtaﬁ%oxﬁﬂéalg%‘?’ﬁf"?'?"&-éf%%g Bﬁéhfﬁ from KB cell
pl aBsiWaln NewdthglBil BiolabsiB0S53L and OSM ant i body

M XL $%-p e for -16-18h at 37C. 6. Renove
culture mergrlnu 51i:gté{ﬁgigéssay for I1L-6. Note: Culture

medPRt Blgw wlansBiolpe REM33Iti | ready for anal ysis.
LigaFast Rapid DNA Ligation System: Promega M8225

MAX Efficisncy DH5a. Chemically Competent cells: Invitrogen 18258-012
SOC media: in-house

QlAfilter Plasmid Maxi kit: Qiagen 12263

Dulbecco’s MEM with Glutamax-1: Invitrogen 31966-021

Optimem 1 with Glutamax-1: Invitrogen 51985-026

TransFast Transfection Reagent: Promega E2431

1ml HiTrap rProtein A Sepharose FF: Amersham Biosciences 17-5079-01
Dulbecco’s PBS: Sigma D8537

ImmuncPure IgG Elution Buffer: Pierce 21009

1M Trizma-HCI pH8.0: Sigma T2694

ProofStart DNA Polymerase: Qiagen 1016816

ProofStart PCR buffer: Qiagen 1016961

Example 8. gp130 inhibition ELISA

OSM binds sequentially to gp130 and either the OSM receptor or LIF
receptor. The assay described here allows measurement of OSM (for
example hOSM) bound to gp130 on an ELISA plate. In addition, the
assay allows the measurement of inhibition of OSM binding to the gp130
receptor by antibodies raised against OSM site 1.
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Cul ture nmedium should be diluted -20 fold for assay.

I n screening hybridomas, the ratio of cloning nmedium
to KB medium should be constant, and the OSM
standards should be made up in this mxture.
Stimulation of KB cells wth -100 ng/m OSM gi ves
maxi mal 1L-6 output, but | ng/m is sufficient to

| ook for antibody neutralising activity. 10.
Conpetition Assay. 120 This assay allows the

measur enent of inhibition of binding of the humanised
anti body having a heavy chain of SEQI.D. NO 11 and a
li gh,t'l M@rbﬂarg having a |i ght chain of SEQ1.D. NO 12

f d t ed
o o B B Gobli L y s BomuCes Prsriogipact-20454)
canzll datmmmwg;mwmc tughadRabBYsterRe 67 {-gratdgy bi nds
|tef|449hof hOSM A schematic illustration of the

assyo is exanple is set forth In Fig. 20. The

pl ad.e | BSfoRigrda w70B0)anti -site 111 nonocl onal anti body
(referr to herein -11. For the standard
cur%/'e: ﬂg@.@g&ﬁgapf@?@@g@z@g Sysems: P9di | ut ed
from 1gg/cnfkyléted)' ncubated with sol ubl e gl ycosyl at ed
hungan T {i inds to

t hrBugh Ehrpeiar SintPumas QSN e Srsieaisp BGF €8P1on

t her. pLat&’ebgavtdeﬁpl(mysmmRlbndgmaggl nst si tg éll

Forg t he ' S : a anti body
servall f%odgpet% é‘l"g&'é(%"é%? e REEHRD " ¢ b ent ubl
gl Y& osySuirbdribaeidn OSM at 50ng/ ml and 15E10-B3L2 at

15050/ ml'wey?%?éﬁ 49f conpl exed 15E10-B3L2 is
detected by an 'anti - hunma gamma chai n secondary

anti body. Method: 1/ Coating
8.2 Preparation of reagents
1. Preparation of plates: Dilute the human gp130-Fc to 1 png/ml in

PBS. Add 50ultwell, cover and incubate overnight at 4°C.
Wash buffer: to 1L PBS add 500p! Tween 20 (0.05%)
Blocking buffer: to 500ml PBS add 5g BSA (1%)

8.3 Method

1 Wash piate using standard plate washer protocol and tap dry.

2. Add 200ul/well blocking buffer and incubate for 1 hour at RT.

3 Wash as in step 1.

4 Add 50plAweli OSM standard or sample. Cover and agitate for 2
hours at RT.

(CSM is diluted to 100, 50, 25, 12.5, 6.25, 3.125, 1.563 and 0 ng/ml

in blocking buffer or tissue culture medium depending on the
sample)
5. Wash as in step 1.
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A Nunc Maxisorp In nmunopl ate was coated with 501 per
well of anti- human OSMsite Ill antibody (Ow-11. 31,

i n-house) at 4g/m in PBS. The plate was incubated
overni ght at 4C. 2/ Blocking The plate was washed 3
times with PBS + 0.05% Tween (PBST). 1001il of 1% BSA
(Sigma A7030) in PBS was added to each well. 121 The
pl ate was incubated at roomtenperature for 2h with
shaking. 3/ Pre-incubation 15E10B3L2 standard: A
solution of 15E10-B3L2 antibody at Ig/m in 50ng/m
human GSMin bl ock buffer was prepared and 670 added
to wel | ; 2 : l.at e.
Thetant i s e B B pufch g RS i
50ng/ i BiReiHRG s iGover adagiate fer 1 hewatfdw B to G
Conpet | NWgagdd Qe 1A sol ution of conpeting antibody
at 1 g/ in 150ng/m 15E10-B3L2 + 50ng/m hOSMin

bl o8k bydde0mlbuell Brentavidia HiRRdiluled /4098 dnjbloeking effars i n
row A ofcovengmdt agiads ReBb nfik-aMT. plate. The anti body
was,seriaglly diluted 1:1 in 500 of 150ng/m

156%0- B¥¥ashasipsterd- human OSMin bl ock buffer from
row® t qdd 100pPWHIETMBE S0BEtRath NEIVRAL ST adiatd for Bb WeRtes at
wi t hout conpeting antibody. The pre-incubation plate
was i nc®HP %ﬁ"ag’%mterrperature for 1 h under

st at1.c @eEadioLimeiFIMH,sDpcubati on The coated plate was
washed %gtgi maé with PBST. 450 of each standard and
sanpie 4 DAy red from the pre-incubation plate
to equivalent wells on the coated plate. PBS was added

10 Db HIK of assay for analysis of antibody mediated inhibition of
ap130-O8M binding.

1) Mix 25 ng/ml OSM with various concentrations of anti-OSM antibody,
or various dilutions of antisera containing OSM antibodies. Incubate for
1h at RT.

2) Add 50ul/ well of the antibody-OSM mixture to a 96 well plate
containing bound gp130, prepared as above.

3) Proceed with assay as described above.

8. KB assay

Introduction

KB cells {a human epithelial cell line) express mRNA for gp130 together
with LIF and OSM receptors (Mosley, J. Biol Chem., 271 (50) 32635-
32643). Both OSM and LIF induce IL-6 release from KB cells. This cell
line has been used to identify monocional antibodies modulating the
interaction between OSM and gp130.
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wells. The plate was incubated at roomtenperature for
2h under shaking. 5/ Secondary anti body The pl ate was
washed 3 tines with PBST. 501 of goat anti-human y
chai n- per oxi dase (Sigma A6029) diluted 2000 fold In
bl ock buffer was added to each well. The plate was

i ncubated at roomtenperature for 1 h under shaking.
122 6/ Substrate The plate was washed 3 tines with
PBST. The OPD substrate (Signa P9187) was prepared in
wat er according to manufacturer's Instructions. 501
was added to each well. The plate was incubated at
roodmi Mmthedature. 7/ Stop Once the col oration had
sufficiently devel oped, the chronbgenic reaction was
stopped by addition of 1 O of 3MH2S 04 per well. The
pl R agdls wered obtainédOfiomi BECACH fhecessiad o \SF0HQH03) admki

wel a NGRo . r.d ry )
AbsnopEed LeBYEMN iy HAR Mg eCH Kipdimenied it
pl cilytaqpiner{IEB adiie’e Sells e aom swnblagei and weretsplit twice
ca c il CLr e N
ey g Sl B n SR, ccllssBBRtiP MedlfFs of FBRgR: yes
100seq tq detagh thagellsn sanple in ng/m + 150ng/m) X
100] The curve of % inhibition agai nst conpeting

anti. badiy 2x00t eslls’ at0plt welp 9epbell tsteasmd irft@bSfe overnight

i nhi bitb f E10 at equinolarity of conpeting
anti g%tgyeﬁeg&r%?m of conpeting anti body) was read off
t he2. dMaN€up OSM standards in culture media

3. Make up 1ng/ml OSM + antibody / sera dilutions. Incubate for 1h at
RT.

4. Carefully remove media from KB cell plate and add OSM standards
and OSM-antibody mixtures.

5. Incubate for ~16-18h at 37°C.

6. Remove culture medium and assay for IL-6.

Note:

» Culture medium can be kept frozen until ready for analysis.
 Culture medium should be diluted ~20 fold for assay.

* In screening hybridomas, the ratio of cloning medium to KB medium
should be constant, and the OSM standards should be made up in this
mixture,

+ Stimulation of KB cells with ~100 ng/ml OSM gives maximal IL-6
output, but 1 ng/mi is sufficient to look for antibody neutralising activity.

10. Competition Assay.
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Exanpl e 10.1: 10D3 as conpeting anti body Murine 10D3
cl one E9 anti body at 267g/rnl (stock) was used as the
conpetitor of 15E10. 10D3 has the |ight and heavy
chain CDRs as set forth in Table A above. 123
Results: 10D3 (jag/m ) Conplexed 15E1 O % i nhibition
g/m) 1 0.019 87.3 0.5 0.029 80.7 0.25 0.044 70.7
0.125 0.062 58.7 0.062 0.092 38.7 0.031 0.132 12.0
0.016 0.146 2.7 % inhibition of 15E10 by 10D3
conpetitor at equinolarity (0.15g/m): 62.3% See
Fig.21. Exanple 11 - Identification of antibodies that

bi nﬁns%%)ﬁl AfbwaltRe n%&%}é‘nhéna%hﬁttioﬁ ot binalgdrte | 11 of

ical function, OSM has to interact with

olo
o tHTEReR BN idY (IR0 HeauRehgiS of SR S BNG: Al and a ight
'ntcﬁ&ﬁ%hﬁ a®iGhtSHinbt SEQRIDA0H 1Y Ogoma pudssiof thid |

O o bl s Bl BB hESHRRER T,
ei tcandidate hen-hﬁmah #ritibedy thiat sﬁmmm&mm Sitedl oftydSMpes
o e T sk R Bl AP e
(}SM act ivity. An assay for nmeasuring OSM gpl30 binding
'!‘tf)%tplaft? {stc%afeglw)c:'@g?m %teglg trﬁ?no%%ﬁlﬁ&ﬁ&g?@%@ﬁ@d w@irve
herein as OM4-11.3
For the standard curve: 15E10-B3L2 purified standard serially diluted from
1ug/ml is incubated with soluble glycosylated human OSM at 50ng/ml.
The antibody binds to OSM through site |l and the complex is then
captured on the plate by the primary antibody against site 1Il.
For the competition assay: the candidate antibody serially diluted from
1ug/ml is incubated with soluble glycosylated human OSM at 50ng/ml and
15E10-B3L2 at 150ng/ml.
The presence of complexed 15E10-B3L2 is detected by an anti-human
gamma chain secondary antibody.

Method:

1/ Coating

A Nunc Maxisorp Immunoplate was coated with 50pi per well of anti-
human OSM site lll antibody (OM4-11.31, in-house) at 4pg/ml in PBS.
The plate was incubated overnight at 4°C.

2/ Blocking
The plate was washed 3 times with PBS + 0.05% Tween (PBST).
100! of 1% BSA (Sigma A7030) in PBS was added to each well.

121



124 By changing conditions of the assay (to 4 pg/m),
the sensitivity could be greatly inproved as
illustrated in fig 22b. Moreover, although the above
data was generated using non-glycosylated OSM

gl ycosyl ated OSM al so binds to gpl 30 in this assay.
See fig.22c. A commercially avail able neutralising
anti OSM anti body (Mab 295, R&D Systens) was used in
this assay to see if it would block OSM gpl 30
interaction. Surprisingly, it potentiated the OSM
signal, as illustrated in fig 23. Wen Mab 295

SRS S e e g L

OSM concentrations > 10 ng/m. If gp 130 is omtted

frgménmgg&p then the signal generated by OSM +
295 i s _reduced to background. The inventors

poﬁ%wglsézﬁﬁé‘ #8F | owi ng interpretation; Mab295 does
NOA sBiutish H015EQ D-Ehilﬁfa'ﬁti% &t 11&yrhilin Sﬁﬁg/HPWu%MOSM in

concentrations, antibody nol ecul es of MAB295 only

bi PlackPrferians PiamaEed (1d pddedstord wellsinsew oofis Hli-t o

9phds3fbent 86-Wef phitd. Thb lam.wﬁaé eé}la‘ﬁ dtﬂite@HQﬁ‘iﬁ fsobll of
concentrati ons antib ecul es

noP@ng/myimas @ﬁ@r‘“@\"%\ﬁpﬁﬁff(@“a‘?ﬂ&ﬂtﬁ@ e for bi nding to

gpd;a,gpeﬁr{yjaﬁwbgdwl ng a possible 2 OSM nol ecul es bound
for each 130 nol ecul e, one i ndi ng di rectlt%l’
Lert t he

g p&?@‘“'ﬂ%{h qompetngantibosly Wéﬂé@t’"&g‘ toGRamaicipA
bi ya{g?rﬂi hPS &S Blok bﬁfl%? v@d%r@&éhéd ahd wépl AHbE t&@hﬁﬁ% in

t hat an}/ non- site ant i body ul d have
3]

ef fuph 0 UPﬂ*aﬂiva@eﬂt/% wma@ Eh%ratttaoav M@isﬁgnala/rﬁﬂu@sdy

(seqid b %ﬂﬁodg?mms‘?sho%l.@ ﬂébﬁwmt Rum&h BV HbiH&k OSM
site 111. Thus " the use of the gpl30-(OSM ELI SA assay

of byfieaffamgoy Bai%G 1o walizwpre in tf»sﬂ with dilughbyvithayt

aI b@wsethggﬁﬁgd‘dycatl on of neutralising OSM anti bodi es
site Il or site 11|l ecific. Mre artlc

S| T'ée P@r‘"%‘?ﬁ'%@?fe\)ﬁ’%sl'”ﬁ%@ﬂ"?%ﬂ regm tefpp aﬂ”ﬁ‘" &B"E’éé ay

bugtatd tdndii@hs.neutral i se OSM gpl30 binding in the

4{ Incubation

The coated plate was washed 3 times with PBST.

45yl of each standard and sample was transferred from the pre-incubation
plate to equivalent wells on the coated plate. PBS was added to blank
wells.

The plate was incubated at room temperature for 2h under shaking.

5/ Secondary antibody

The plate was washed 3 times with PBST.

50 of goat anti-human y chain-peroxidase (Sigma A6029) diluted 2000
fold in block buffer was added to each well.

The plate was incubated at room temperature for 1h under shaking.
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125 ELI SA assay. A Site Il antibody wll neutralise
CSM In both the ELI SA and KB assay. The gpl 30- OSM
ELI SA assay was used as a primary hybridoma screen to
detect anti bodi es generated in Exanple 1 that

i nhi bited gpl30-OSM interaction. In addition,

hybri domas were al so screened for detection of OSM
bi ndi ng activity. Hybridoma supernatants show ng hi gh
OSM  bi ndi ng, but which did not inhibit OSM gpl30
binding in the ELI SA assay of Exanple 8 were tested
in the KB cell assay of Exanple 9 for OSM
neutralisation. This identified a nunber of site Il
spegidf | M anti bodi es. One such antibody is
re%?r"é%ratg% as Ov4-11.31. Wen site Il OSM specific
antTheqdite wasmashes2 dmeswithBgpl| 30- OSM  ELI SA, t hey

ar | Yert ek ' in fi. 5.
Trer e b RAbEARAS AP Nof BrenfSa BTG o e <
OSrapfastures sidstruptionsdowever, the site 111 OSM
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corlderplata wes incubated ahrgomitgmperatigreappr oxi nat el y doubl e
the GSMonly signal, but as antibody concentrations
decrease, the signal increases, presumably as a
r_egéﬁfOPof formation of antibody-OSM conpl exes that can
bi ihck theiidiordfion K dufficienBlE BKveYShelE thedcHrEMBYSHle reédifion

i sotype control |gG for OMA-11,31 had no éffect on
osiA ﬁmeﬁphaf]‘i’fﬂ?“ o Prbof AeheHQe PaTWEN-the  gr eat
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VS. noF-site Il specific antibodies, since the forner
i nAPBYP¥%hut the latter enhances OSM binding. 126
Exanple 11.1 - Effect of Site Il and Site Ill specific

o0 SRR b B e e Shaetaione
t oge@s plattedt he
The complexed 15E10 concentration in the samples containing competing
antibody was read off the standard curve. % inhibition was calculated as:
100- [{15E10 conc in sample in ng/mi + 150ng/ml) x 100]
The curve of % inhibition against competing antibody concentration was
plotted and the % inhibition of 15E10 at equimolarity of competing
antibody (150ng/ml of competing antibody) was read off the curve.

Example 10.1: 10D3 as competing antibody

Murine 10D3 clone E9 antibody at 267ug/mi (stock) was used as the

competitor of 15E10. 10D3 has the light and heavy chain CDRs as set
forth in Table A above.
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Example 11 — Identification of antibodies that bind OSM and are

specific for Site #l or Site Il of OSM.

For biological function, OSM has to interact with both gp130 and LIFR or
OSMR}. The initial interaction of OSM with gp130 involves OSM site 1I,
whilst OSM interaction with the OSMRP or LIFR occurs via site . it
follows that antibodies that target either site Ii or site [Il OSM sequences,
or epitopes sufficiently near these sites such that antibody binding would
occlude these sltes, would neutralise OSM activity.

An assay for measuring OSM-gp130 binding is set forth in Example 8. A
typical standard curve (at 1ug/ml, gp130) is set forth in Fig.22.
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OSM neutral i sati on when conpared with either antibody
al one. The concentrations of antibodies used in the
conmbi nations are shown in the table below [17H100]

[ ham 15E101 ng/mM ng/m 20 120 ~- 7 40 2.2 13.3

0.7 4.4 0.082 0.5 0.027 0.165 0.0091 0.55 A
conparison of the nost active site 11 and site |1

speci fic antibodies showed that the latter were nore
potent in OSM neutralisation. However, cross
reactivity of site 11 and site Ill antibodies with OSM
fromother species was found to be different, since

Oyre g oo ﬁ%g o48m bl oo e
asﬁ?%‘;y}mﬂmvﬁéﬁsﬂmﬁf@@ in figri2bbodi es did not (only in

the KB assay). Bl ockade of OSMinteraction with both
presumably underlies the

LI FR
#@?@P%ﬁf g@f*é'@t&?@&# Q‘T’tﬁ avap |gea?rate§i. ysing nen-ghieesylstece s

| n @S| gigctisyiatddaEM@lso Hilkdaay gp130 ih this asd=H0 NRSRY.MeE
that binding of an 128 antibody could facilitate

bi ndi ng of another antibody directed at a different
si tAecoramanlly aiﬂilaBle-nemnalismgmiGBM ahtifody (Mab 295, R&D

spea[ ?el rﬁﬁ%kﬂﬂ ‘ﬂﬁb@% es y%% g%'f@fwciw%?‘f%hsy‘gg teel : &
andnteraction. SurpdSivighnit potediiaied tped28M pignak as dikstiated in fig
23.

When Mab 295 (30pg/ml) is added to OSM it approximately doubles the
OD reading from the ELISA compared with OSM alone for OSM
concentrations > 10 ng/ml. if gp130 is omitted from the plate, then the
signal generated by OSM + Mab295 is reduced to background. The
inventors postulate the following interpretation; Mab295 does not bind to
or block OSM site ll. At low OSM concentrations, antibody motecules of
MAB295 only bind one OSM, which however, is free also to bind to gp130,
since site Hl is available. At higher concentrations, antibody molecules bind
two OSM molecules, either of which is available for binding to gp130, thus
giving a possible 2 OSM molecules bound for each gp130 molecule, one
binding directly to gp130, and the other tethered as a consequence of the
bivalent nature of the antibody. It is anticipated that any non- site [| OSM
antibody would have this effect, but since Mab 295 is a neutralising
antibody (see fig 24), it must be binding to, or blocking OSM site 1il. Thus
the use of the gp130-OSM ELISA assay of Example 8 and the KB cell
assay of example 9 allows identification of neutralising OSM antibodies as
site |l or site Ill specific. Mare particularly a Site 1l antibody will neutralise
OSM in the KB assay but will not neutralise OSM-gp130 binding in the
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potency of neutralisation, a strategy for devel opnent

of optimal concentrations can be envi saged, based on

the binding affinities of the different antibodies.

Exanple 11.3 is theoretical. Initially the affinity of

site 11 or site Ill specific antibodies for OSM---——~ —

previously bound by site Ill or site Il specific

anti bodi es respectively, would be neasured using

pl asnmon resonance technol ogy. |If binding constants

(Kd) are significantly different from binding of

single antibodies to OSM then a cooperative

i nt [ I

ant o eeet), Aol ool WiEicfgios G TbE she Eispand

antf®haesaYbi ndi ng studi es, concentrations of site |1

and site I'l'l antibodies mould be prepared rangi ng from
fold greater than the Kd values to 10 fold |ess

t ha?hets;lﬁé &PSM, ELISA 2rsay e yserl 232 PdRary hyhridageriseriesn,

conbideRti aHbodbs Qéﬁé?até&ﬁd Befhds 10 nfibhed B{;%D%S‘iln such
t hat @ch con entb |on of the site 11 anti bod

coniPrgien,n ad ridgmas werelse sergened fpcedthﬂon of
antOs Gindirgy dctivityd Blybridonty ipefiataits Siowitlg Mgmoisng of

" e, Bt et bl %fhpaﬁﬂ}»ﬁ?ﬂﬂ@e b assay”
?ntqf Ezatypldis were destedindhe KBlzbih assag o Exarbipld olFer @ss@ ed

. {
| reclEAeBE Al AR o e AR SRl
cordieuch @ntihqﬂatﬂs eierradde s GiMent.31.n OSM
neutralisation. 129 Exanple 12 - Ability of anti site

11 OSM specific antibody to inhibit OSMstinulation
of ViIenssiigdl CAM spasifigiant! cges werewserinlthe gRESOHASH shown

thad |5 ttl%eg‘ I\%re@tﬂﬂn&bé&d' thé O"S@f&blﬁdl ‘és SRMptdgbadi es  can

i nhi bit stimul ation of KB Cells. Howevéer, these
cells are epithelial, are transfornmed and may not be

r e The eRe N antibody, P85 g@:b!nﬁl) é&ﬁméiely"hhlﬁlﬂ%@@h-?%m Birﬂim
eowleilferzp th\c/e\ésﬂe II?b%Walﬁlblng}/,%sl\M q1a 591 catu'?ees ae blphgsél‘g dose-

dependent potentiation of OSM binding. At the highest OM4-11.3.1
conceniration used the signal is approximately double the OSM only
signal, but as antibody concentrations decrease, the signal increases,
presumably as a result of formation of antibody-OSM complexes that can
bind to gp130, until a peak value is reached. The isotype control IgG for
OM4-11.31 had no effect on OSM-gp130 binding. Fig 25 demonstrates the
great sensitivity of this ELISA in discriminating site Il vs. non-site il specific

antibodies, since the former inhibits, but the latter enhances OSM binding.
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specific OSM anti bodies to inhibit OSMstimu | ati on of
RA synovial fibroblasts. Fibroblasts were seeded into
96 well plates at 2 x 104 cells / well and cultured
in 10% FCS in DMEM until nearly confluent, replacing
the nmedium 3 tinmes a week. Cul ture nmedium was then
changed to fresh culture nedium containing, either no
OSM 1 ng/mM OSM or 1 ng/m OSM that had been
pre-incubated for 1 h wth vario us concentrations of
anti OSM anti body in the medium After 48h, culture
supernatants were renoved and stored at -20C until
anm@eaﬂ 1|-L-Hffe@06f33ﬂk§ N ahi SIS (P¥pedHit u-daMure 29

: Y& data from 4 RA synovi al
sim. T EMSnt | body caused conpl ete
i nhi bition of OSM stl mJI ated 1L-6 secretion, although

h d d iati
beciaah Sy ?@é a"ﬁmsf?f‘»‘\g. Reshc Shffies 38 Ted Botinl My
gl yeitedhandibodies bavepmdemiogntaffectrie titergpi1 B8-S ELISA of
antéxaqﬁw @%Ismgh%?ﬁ%f?h nOSM anti bodi es were rai §ed

by inmunis ing mce on- gl ycosyl ated OSM usi ng
met hods previously described. Screening of 130 these

antTHé@Sﬂ%niy%?gﬁa@ isl diié‘é'ﬂy' Jnh&ﬁﬁeh ‘B? tﬁk{ls& e @(Qéc OSM

neutrali si n%_hantl ered with

OSNYPPY P M He Wfﬂ§tf§ﬁ@manqempnys yoaffeorfqd Rysgddition of
antd @drm-atigé bﬂkﬁﬁor@fﬁh@s& IV\ﬂiﬂcﬁcWaﬁﬁH&l 2OMBBLE ncy

agai n at
ol redlinks Bl 1 fgphéw%a@%eme%eetsftawﬁ.sg%ar n
antthé)fxdyigl@t@kﬂnﬁ\ Ot FiY.26 & cmho Bisub-@bimaiSddkesh (mVid-hOSM

e 56 B T £ TS o Py el §B3p0

shaatein fig 31 a. Moireover this | oss of potency
agai nst gl ycosyl ated OSM conpared with )

non- gl ycosyl at ed OSM
The gp130-OSM ELISA allows monitoring of the emergence of site Il

specific OSM antibodies in antisera of mice immunised with human OSM
(see example 1), as illustrated in fig 27a, 27b and 27c.

After the first boost, predominantly non-site H antibodies were generated,
but site Il specific antibodies began to emerge after the second boost, and
after the third boost, the dominance of the site Il antibodies is clearly seen
at the higher serum concentrations.

Example 11.2 - Synergy between OSM site ll and site lll specific
antibodies for OSM neutralisation

Since OSM site 1l and site ill are essential for OSM function, a
combination of antibodies that target both sites may operate
synergistically in OSM neutralisation. OSM site il is used not only for
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was al so seen in other site Il specific antibodies
derived from inmunisation of a nouse with

non- gl ycosyl ated OSM as shown in fig 31 b.

Furthernore, site Il antibodies derived from

i mmuni sations with non- glycosylated OSM al so showed -
an approximate 10 fold potency reduction against

gl ycosyl at ed OSM conpared wi th non-gl ycosylated OSMin
a KB cell assay - see Table 1 below. Table 1 MBbodr
non- gi yeoa OSM | yeo ated osM 1C50 nglm 1C50 ng/ m
OoOw. 11.17 4.1 11 455 OM4-11.31 ._ 7.7 89.6 Since

| MMARS@bh W‘tﬁ%él’hl\}g 9Ra Q]Fﬁcﬁﬁﬁtsgtufﬁle%iqte&%l de88hd Bsm
ant i1 bodi es

nonmglegeigdy gat?&jar@sm cauld @pntnbuin tq thle inqg¢ased ppteatyedf

for h@g}g& osyl at ed
OSM Qler#g? p?/(??l%mgﬁ? IF% s of ﬁ' Fy&f)ai)n?te%”cfegl/fFagal nst
this formof OSM This indeed turned out to be the

CaSﬁgurE'@ﬁraﬁﬁ Zﬁaalltﬁﬂ&eé”% Ke béb%ﬁ( irAWRich tHe coffblratibh ¥ a

agai, @ﬁ&%c& | at d ang non-gl ycosylated OSMin t

gp1¥ EI"‘S Peciigan %fofﬂlﬁﬁé'@ﬁﬁﬁ’sc‘h@smeﬂcy of

ant OBMdiettraksbitrl whb@osBdrgd witkl either @ftildd9Edpky cosy| at ed

OSM i mmuni sation. Exanple 14 - Correlation between

serum and synovial fluid OSM levels in RA patients
OneThef canbentredipos ofsarttibsdies ugaBhh fhreadtrtiriations dvelAown in

patthF'be‘f’ bé N arthritic joints, since high OSM

| evel s can pe measured in synOV|aI fluid. In

contrast, serum OSMlevels in RA patients are very

| ow,__ 701901 Hapweni5g§10] jeen possible to nmeasure these

accuranghy wijt h béimi devel opnent of a high sensitivity

ELIISA as di2Q| ose®0i n_gxanpl e 16 bel ow. W

i nviesti gat ed?it he 40

2,2 133
Y 44
0.3 15

0.082 0.5

0.027 0.165

0.0091 0.55

A comparison of the most active site Il and site lll specific antibodies
showed that the latter were more potent in OSM neutralisation. However,
cross reactivity of site 1l and site Il antibodies with OSM from other
species was found to be different, since all the potent site Il antibodies
neutralised Cynomolgus monkey OSM ( in gp130-OSM ELISA and KB cell
assays), whilst site {Il antibodies did not (only in the KB assay).

Blockade of OSM interaction with both gp130 and OSMRB or LIFR

presumably underlies the synergistic effects of site Il and site Il antibodies
in OSM neutralisation. However, it is also possible that binding of an
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possi bl e rel ati onship between concentrations of GSMin
arthritic joints and the circulation by neasuring
paired synovial fluid and serumsanples from RA
patients. OSMlevels in sera and synovial fluids as
measured by the ELI SA assay set forth below
(Ov4-11. 31 anti body capture of OSM are shown in the
table below, and figure 33 illustrates the

rel ati onship between the two neasurements. Sanples
were frozen follow ng sanpling and thawed just prior
to these neasurenents. The correlation coefficient for

eSO i S B Db d Y ey
pg/g?ﬁ- 19.843.24 2 13.7 101.445 3 0 0 4 88.56

397 5 22.64 142.12 6 18 147.4 7 13 9.2 8 13.8
29. Q. 68 14 76_ 10f13 8 15 96 132 The ood

t hagitesit hﬁasut@iu@gosuﬁmmw%her than arthrltl c
joints have relatively little influence on
circulating OSM | evels, or that these sites nodul ate
()Sl\ﬁlpceadlmbmamnldﬁ siteall WAy sitel 4 DS BAKtloalce %réﬁtly Whcreased

S&Q&C#e %1 F??'Ohg%gttfaet?%l o?f\‘/ %%tp ‘g\ﬁ ﬁ'?"@ ?/g{‘]:ﬁ SLSOf

J 0| eencendigtions can be envisaged, based on the binding affinities of the

different antibodies. Example 11.3 is theoretical.

Initially the affinity of site Il or site !l specific antibodies for OSM,
previously bound by site Il or site Il specific antibodies respectively, would
be measured using plasmon resonance technology. If binding constants
(Kd) are significantly different from binding of single antibodies to OSM,
then a cooperative interaction in binding of site Il and site Il antibodies is
oceurring.

Based on data from these antibody binding studies, concentrations of site
Il and site Il antibodies would be prepared ranging from 40 fold greater
than the Kd values to 10 fold less than the Kd, using doubling dilutions. In
addition, combinations of both antibodies would be prepared such that
each concentration of the site Il antibody is combined with every
concentration of site Il antibody, allowing exploration of equal binding of
site | or site Il antibodies to OSM, and dominance in site il and site il
antibody binding. All antibody dilutions and combinations would be tested
for OSM neutralisation in a KB cell assay. Data from this assay would
allow selection of the antibody combination that was most potent in OSM
neutralisation,
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| evel s from neasurenment of serum OSM and coul d find
utility in dose setting of a neutralising OSM

anti body for treatnent of RA patients. Exanple 15 -
Measurenent of OSMin synovial fluid (SF) and sera
fromQA patients Since cartil age degradation is a
characteristic of osteoarthritis and OSM
particularly in synergy with IL-1 and ot her cytokines
can induce cartilage breakdown, we neasured OSM

| evel s in synovial fluids and sera from OA patients.
Cells were renoved from SF sanpl es by centrifugation

Su%mimt&bigﬂ anti®ie 0 M s pb difidhhtib Sdyl td-ihkibit

hy ni dlafcie 55 EEEESZ Eor T h at room

t *centrifuged at 4000

rpmfor 10 mnutes. The supernatants were renobved,
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neth§ T’mlﬂaé@lﬁ SnovoBI Vée theesforeiinusisfightegithe efficacy dfsite II

20aE OV BRI FORABROSH 4BAT 1bn & b Bt RASYRBRAT vere

detected in three sanples.
cdMEMRS®t i ons in OA sera The hi gh concentratl ons of
OSMin OA synovial fluid were surprising, since

' t t that OSM | | [

D ytroPlaptsiais aot4ed 0 B8 sl Heesch 2 il PRlsevediangs ce

Meouitr@d it 1@}5 RS ! DMERAQAYI rvaky bmhﬂ@en‘i%heyiabmgﬁfe( 2): -
n sera.from

oD s oA e Toedin wae Bed ehanotd e repint

ti qmﬂurpomﬂlem @umammglastman nd IOSHENI ad/mI S Oort Ihg/rELOSIA

a%ﬁ&%a%e@ﬁ gl@in ulbfgniﬂvwmfk%r\%]%?nc}agwg)tpg %¥ gr?ti that

néASM @éntiladytin thej medlﬁms&fter 48h, cultuire supernatants were

removed and stored at -20°C until analysis of IL-6 concentrations by

ELISA.

Figure 29 illustrates representative data from 4 RA synovial fibroblast
strains. The OSM antibody caused complete inhibition of OSM stimulated
IL-6 secretion, although the potency of the antibody showed some
variation between different strains.

Example 13- Effect of OSM glvcosylation on potency of
neutralisation by anti-OSM antibodies.

Anti OSM antibodies were raised by immunis ing mice with non-
glycosylated OSM using methods previously described. Scraening of
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patients. However no correlation was nmade between OSM
levels in sera and synovial fluid in QA patients as
the sanples were not paired. Exanple 16- Sensitive

ELI SA for detecting OSMin biological sanples at |ow
concentrations. W have devel oped a sensitive ELISA
for nmeasurenent of OSMin biological sanples using
the site Il OSM specific capture anti body OW- 11.31
This ELI SA all ows detection of OSMdown to < 2 pg/m
as shown in figure 37 and has been used for analysis
of serum and synovial fluid sanples. The protocol for

usihege iarhﬂb&dﬁbhe‘é%%érﬁiféa%ﬂm§9&Bhﬁfeuﬁ£uém %Hht?édyf' u
id n | oyv. M ELI SA prot ocol TERI ALS AND
Még “f'g tariereq\pit ?Mﬂﬂ?@ Bibindingrass Rawn dnfig30.Li f e
Technol ogi es 4-39454A) 12. Monocl onal anti human OSM
(Ova-11.31 GSK) 13. dycosylated hOSM @ 420ug/ m  ( CHO

cell glycosylated) 14. Biotinylated goat anti hunan
OSkWBS anficifeRathay OMErS3 wBAEPaDY siffar (fits AE) ayaiditn HRP

( I D8537 1
( TEGRIRPLERUAGD oob Srpieiaged, Gt eit By o
Pobolone ofithis antibodyTii4-SBE)o HhidB Glycdsylited DSMGOSHM AB
NGy %
RIS FHD GOl GRS TAL I S
loss of potency was observed, as shown in fig 31a. Moreover this loss of
potency against glycosylated OSM compared with non-glycosylated OSM
was also seen in other site Il specific antibodies derived from

immunisation of a mouse with non-glycosylated OSM ass shown in fig 31b.

Furthermore, site (Il antibodies derived from immunisations with non-
glycosylated OSM also showed an approximate 10 fold potency reduction
against glycosylated OSM compared with non-glycosylated OSM in a KB
cell assay — see Table 1 below.

Table 1 Antibody | non-glycos OSM | glycosylated OSM
1C50 nglmi 1C50 ng/ml
OM4-11.17 4.1 45.5
OM4-11.51 7.7 508

Since immunisation with non-glycosylated OSM resulted in antibodies that
were more potent against non-glycosylated OSM rather than the
glycosylated form, we thought that immunisation with glyscosylated OSM
may yield antibodies of higher potency against this form of OSM. This
indeed turned out io be the case. Figures 32a and 32b illustrate the
activity against glycosylated and non-glycosylated OSM in the gp130-
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22. PBS tablets (SIGVA P4417 100 tabs) 23. Tween 20
(Sigma P7949) 24. Pl ate seal ers PREPARATI ON OF
REACGENTS Preparation of Plates- Dilute the nonocl onal
anti human OSMto 4g/m in PBS Add 50l /well, cover
with sealing strip and i ncubate overnight at 4C Wish
buffer- To 5L deionised water add 25 PBS tablets +
2.5m Tween 20 (0.05% Block buffer- To 500m PBS add
10g BSA (2% . (add 800ul phenol red, and 5M NaOH unti |
pHis neutral) 135 AB Blood serumcontrol Spin the
100m in Sorvall centrifuge @ 16K, 30m ns (used
4%&@'@@@&&}&%@ u@?hé\ﬂ?ééM éhta?o&%& 15@%‘%%&“@1%)” at ant
t hrough steri|

paefiveq frem Qﬁ')co P@19§M igeLnfsadien.c On day of assay,

t haw AB serum m crofuge 13K for 5 min, and dilute 1-)
be opaque but |s f| 'ne touse)

stlemﬂﬁndaAlgtléBtsser um d| luted |-> 4 PBS For anal ysis
of SFs nmake up standards in 1 %BSA in PBS If nmaxi mum
sensitivity is desired: Use standards at 112, 56, 28,

14ne/of tide Majbr sBesof@SM padotticdSVRANETED is in arthritic
joints, since high OSM levels can be measured in synovial fluid. In
contrast, serum OSM levels in RA patients are very low, and it has only
been possible to measure these accurately with the devexlopment of a high
sensitivity ELISA as disclosed in example 16 below. We investigated the
possible relationship between concentrations of OSM in arthritic joints and
the circulation by measuring paired synovial fluid and serum samples from
RA patients.

OSM levels in sera and synovial fluids as measured by the ELISA assay
set forth below (OM4-11.31 antibody capture of OSM) are shown in the table
below, and figure 33 illustrates the relationship between the two
measurements. Samples were frozen following sampling and thawed just
prior to these measurements. The correlation coefficient for these two
parameters, as determined by linear regression is 0.9447

Patient | sarum [OSM]|  SFJOSM]
pgiml pg/ml
1 9.8 43.24
2 13.7 101,445
3 0 g |
4 88.56 397
5| 9284 14242
6 i8 74 T
7 13 9.2
g i3.8 29.88
g 10.68 1476
10 13.8 15.96
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5. Wash the plate 4x with wash buffer and tap dry. 6.
Add 2001 /wel | block buffer, seal plate and shake 2hrs
@RT, or static overnight @4 7. Wash as in step 1.
8. Add 501/well standard or sanple. Cover and agitate
2hrs at room tenperature. (Standard is diluted in 25%
pool ed AB serumif serumsanples are to be anal ysed)
5. Wash as in step 1. 136 6. Add 501i 1/ wel | _

bi otinylated anti human OSM diluted to 50ng/nl in

bl ock buffer wth 1% goat serum Cover and agitate 1
hour at room tenperature. 7. Wash as in step 1. 8.
Add 500/ wel |l streptavidin HRP 1/4000 in bl ock buffer.

Covid g@i@cor@%:hﬁb@lvfégmsé\%a% Sg oSm ¥t d‘-l-'1 ‘%ﬁﬁg&r}g& g% ns

10. Add 100ul TMB substrate. ver
@ $PSN produstion etherthamgrthsiti ichuts haws reiaIlMBlHﬁmé)dnﬂumce

ity St Sty O B B
SEOVRY B-aﬁ@mgelatgmgmp in the joint. In any event, the

inventors speculate that the correlation may allow prediction of joint OSM
levels from measurement of serum OSM and could find utility in dose
setting of a neutralising OSM antibody for treatment of RA patients.

Example 15 - Measurement of OSM in synovial fluid (SF) and sera

from QA patients

Since cartilage degradation is a characteristic of osteoarthritis and OSM,
particularly in synergy with IL-1 and other cytokines can induce cartilage
breakdown, we measured OSM levels in synovial fluids and sera from OA
patients.

Cells were removed from SF samples by centrifugation. Supernatants
were treated for 1h with 0.1U/mi hyaluronidase (Fluka, 53725) for 1h at
room temperature after which they were centrifuged at 4000 rpm for 10
minutes. The supernatants were removed, divided into aliquots and stored
at -80°C until analysis.

OSM concentrations in OA SFs were analysed using the ELISA assay of
Example 16 in two experiments shown in figure 34a and b and 35.

Although 13 of the 46 OA SFs had no detectable OSM, many contained

OSM at relatively high levels (> 200pg/m!) and OSM concentrations of >
1000pg/ml were detected in three samples.
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SEO. 1.D.NO 4 SGSSSVSYMWY SE .1.D.NO.5 DTSNLAS
SEO. 1.D.NO 6 QQASSYPPT SEO. I.D.NO 7
QVQLKQSGPGLVQPSQSLSI TCTVSGFSL TNYGVHYA VRQSPGKGLEW.GVI NR
G

STDYNAAFMSRLSI TKDNSRSQVFFKMNSL QADDTAI YYCAKSPNSNFYWYFDV
W GIGITVTVSS SEO. | .D. NO 8

Q VLTQSPTI MSASPCEKVTMI CSGSSSVSYMYWYQEKPGSSPRLLI EDTSNLA
S GVPARFSGSGSGISYSLTI SRMEAEDAATYYCQOWESYPPTFGSGTKLEI K
1/9 SEOQ. 1.D. NG 9

QVQLVESGGEGWPGRSL RL SCAASGFSL TNYGVHWRQAPGKGLEWAVI PgRG

G Example 15.1 - OSM concentrations in QA se
STDYNAAFNMSRFTI SK VYYCAKSPNSNFYWYFDV
W GRGILVTVSS SEO. | . D. NG 10

El Vhe QeRAThBInSRIEHAT OINBRITEW: WM@%P%TSNLA
35559?5 @%@%@9}}9 Ll gabStNE OSR ovels o OR Synovial fuatard —
QUIbFHS@BCMPERIA BE SANBER EbUFNYIDG MK BT ANEHIR KN MRCS
ST AEYRES T WR RN YRR P A0 O TSN E
GReETR glinjest i alreswRibdifieTe K BTSEITA AvEIG VKRSHIRERYIOEVWWSG
LT e ELIRA aseay of pxample 18 belot Flogre QYRR IR ObKE<VE
p serum OSM concentrations were either low or non-detectable in these

KSEITISTIIRSIRARE b bRtk TR Gl S BER YIS VBYSREDP

E - g .
and synovial fluid in OA patients as the samples were not paired.

Example 16- Sensitive ELISA for detecting OSM in biological
samples at low concentrations.

We have developed a sensitive ELISA for measurement of OSM in
biological samples using the site Ill OSM specific capture antibody OM4-
11.31 This ELISA allows detection of OSM down to < 2 pg/mi as shown in

figure 37 and has been used for analysis of serum and synovial fluicd
samples.

The protocol for using this ELISA with serum samples of synovial flu ids is
given below,

OSM ELISA protocol

MATERIALS AND REAGENTS
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VKFNWYVDGVEVHNAKTKPREEQYNSTYRWSVL TVL HODW.NGKEYKCKVSNKA
LPAPI EKTI SKAKGQPREPQVYTLPPSRDEL TKNQVSL TCLVKGFYPSDI AVEW
E

SNGQPENNYKTTPPVL DSDGSFFL YSKL TVDKSRWOQGNVFSCSVVHEAL HL - U
= QKSLSLSPGK SEO. |.D. NO 12

El VLTQSPATL SL SPGERATL SCSGSSSVSYMYWQQKPGQAPRL LI EDTSNLA
S

G PARFSGSGSGTDYTLTI SNLEPEDFAVYYCQOASSYPPTFGQGTKLEI KE2T
VA

APSVFI FPPSDEQLKSGTASWCL L NNFYPREAKVQAKVDNAL QSGNSQESVTEQ
DSKDSTYSL SSTL TL SKADYEKHKVYACEVTHQGL SSPVTKSFNRGEC

SEO. |.D.NO 15 2/ 9 _ _ _

cadeTchuRe tmmnpeplate EREmiseratiy AenhnoagieedrdMEAANGCCTG

T 12. Monocional anti human OSM CﬁOM4 -11 31 GSK
%TMﬁ?Jc%ﬁ%ﬂgéﬂ%’Izou

HO cell glycosylated)
TOACCABIEIh(eidc ey e’

STIGR3RPRED GHTETGCAGAGGTCG
A

AGOACA&&E’?%&ATGOAGCTTTQATGTCQAGACTGAGOATQACQAAGGAQAAC
T 15.  Streptavidin HRP (Amersham RPN4401)

C%GGAQEQP@%’ MI'X'E%E"&; AﬁﬁATGAACAGT CTACAAGCTGATGACACTGCCA

ATVKCT AM&EMAWWTAGT AACTTTTACTGGTATTTCGATGICTG

G | D. NO 16
AT R A RO B AT crecaceceacaac
G19. TMB (SIGMA T-8665 1L)

1 2OOAPEBIE HE rah S i sdiun bbb YSIE A b2 Bt T ACACC

GAAGCCAIAS89 CCOCCAGACT CCTGATTGAAGACACATCCAACCTGGCTTC
T21.  Sulphuric acid

C{QAGT%%% %%%441 7100 tabs)CT CCTCTTACTCTCTCACA

TWWW@T GCCACTTATTACTGT CAACAGT GGAGTA
TT CGTTCGGECT CGGGGACAAAGT TGGAAATCAAA
S8 | B

CAGGTGCAGCT GGTGGAGT CT GREEGAGGECGT GGT CCAGCCT GGGAGGTCCCTG
A PREPARATION OF REAGENTS

AATTATGGI GTACACTGEG

Preparation of piates- Dilute the monoclonal anti human OSM to 4ug/mi in
PBS

Add 50uliwell, cover with sealing strip and incubate overnight at 4°C

Wash buffer- To 5L deionised water add 25 PBS tablets + 2.5ml Tween
20 (0.05%)

Block buffer -
To 500ml PBS add 10g BSA (2%).
{add 800ul phenol red, and 5M NaOH until pH is neutral)
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GACTCTCCTGTGCAGCGT CTGGATTCTCATTAACTAATTATGGT GTACACT GGG
T

CCGCCAGECT CCAGECAAGGEECT GGAGT GGGT GECAGT GATAT GGAGAGGT GG
A

AGCACAGACTACAATGCAGCTTTCATGT CCCGAT TCACCAT CTCCAAGGACAAT
T

CCAAGAACACCCTGTATCTGCAAAT GAACAGCCT GAGAGCCGAGGACACEECTG
T

GIATTACTGT GCGAAAAGT CCGAATAGTAACTTTTACTGGTATTTCGATGICTG
G GGCCGIGECACACTAGICACAGICTCCTCA SEO 1. D. NG 18
GAAATTGT GT TGACACAGT CTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAGA

A Spin the 100ml in Sorvali centrifuge @ 16K, 30mins (used 4xQakridge
G%ACCT C?GCO% GCCT OATCGAAGAOAC‘ATCC‘AACCi GECTTC
T bes balanced 1o 0.02g

GCAaupataGENbErd a4 G e AU GAMCNGTESIT CACC

A
TR KBS CT GAAGAT TTTGCAGT TTATTACT GTCAACAGT GGAGTA
G TTATCCACCCACGTTTGGCCAGGGGACCAAGCTGGAGATCAAA 3/ 9

%@&%&&&ﬁ&ﬁﬂ%@@%&f@e

4in PBS

CAGERI WIS EHEE el FRAE TSIEAT TAACTAATTATGGT GTACACT GGG
.

CCGCCAGGCT CCAGGCAAGCGEECTCGAGT GEGT GCCAGT GATATGCGAGAGGT GG
A Preparation of Standards

A(;:A( :A(%A(il Aﬁ AATGCACCT TTCAT?I T TCACCATCTCCAAGCACAAT
T For analysis of serum make up standards in AB serum diluted 1-> 4 PBS
COAAEHAYACGEBES Ardke GpAANEAIR GBS MBI GAGGACACGECTG
T

GTATTACTGT GCGAAAAGT CCGAATAGTAACTTTTACTGGTATTTCGATGICTG
G If maximum sensitivity is desired:

O AR T AT ATl PTG S AR CCATCaTC

TCCCCCTGGCACCe TCCt CCAAGAGCACCT CTGEGEGECACAGCGECCCTGEECT

G THO
CCTGGTCAAGGACTACTT GACGGTGTCGTGGAACT CAGROGC

C
g@m%@m@wmwdmc

static overnight @+
CTGCAACGT GAATC.&J GCAACACCAAGGTGGACAAGAAAGT TGAGCC
c7. Wash as in step 1.

8. Add 50pliwell standard or sample. Cover and agitate 2hrs at room
temperature.

(Standard is diluted in 25% pooled AB serum if serum samples are
to be analysed)
5. Wash as in step 1.
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AAATCTTGT GACAAAACT CACACAT GCCCACCGT GCCCAGCACCTGAACTCCTG
g’;‘GGACCGT CAGTCTTCCTCT TCCCCCCAAAACCCAAGGACACCCTCATGATCT
gCGGACCCCT GAGGT CACAT GCGT GGT GGT GGACGT GAGCCACGAAGACCCTGA
gTC‘AAGT TCAACTGGTACGT GGACGECGT GGAGGT GCATAATGCCAAGACAAAG
gGCGGGAGGACIIAGT ACAACAGCACGTACCGT GTGGI CAGCGT CCTCACCGT CC

W%@%%E%ﬁ%ﬁﬁ%ﬁ%ﬁ@%%%@

CACAGGT &%&%@CCCOATCCCGXBATGA&T GACCAAGAACCAGGTCA
G 7. Wash as in step 1.

CCTEACC R SRl HRPAMAGYE I block b Tobar G

AGOAATG@M@@@W@ACTAQAAGACQACGCCTCCCGTGCTGGACTCC

G o Wash as in ste
ACGCCT C%T TCCT CAGCAAGCT CACCGT GGACAAGAGCAGGT GECAGC
A 10 dd 100ul TMB substrate. Cover and agitate 40mins @ RT

C-ZGGQAA CTGCACAACCACTACAC
ol TS50 1 b N 20

GAA@TTGFG??@ iz AR ET CT CCAGGGGAAAGA

CC‘ACCCT CTCCTGCAGT GGCAGCTCAAGI GTAAGT TACATGTATTGGTACCAAC
éAAi/CgTGCIZCACII:T CCCAGGCTCCTCATCGAAGACACATCCAACCTGECTTC
-E-ZGOATCCOAC-ZCOAC-IBT TCAGI GGCAGT GEGT CTGGGACAGACTACACTCTCACC
I'/I_'\CAGCAACCTAGAGCCTGAAGAI [TTGCAGT TTATTACTGT CAACAGT GGAGTA
'(I';TATCC‘ACCC‘ACGT TTGECCAGEEGACCAAGCTGGAGATCAAACGTACGGTGGEC
-CI-SCACCATCT GICTTCATCTTCCCGCCAT CTGATGAGCAGT TGAAATCTGGAACT
gCTCT GITGTGTGCCTGCTGAATAACT TCTATCCCAGAGAGECCAAAGTACAGT
&AGGT GGACAACGCCCT CCAAT CGGGTAACT CCCAGGAGAGT GTCACAGAGCA
SAOAGOAAGGAOAGOACCT ACAGCCT CAGCAGCACCCT GACGCTGAGCAAAGCA
gCT ACGAGAAACACAAAGT CTACGCCT GCGAAGT CACCCAT CAGGEGCCTGAGCT
C GCCCGICACAAAGAGCT TCAACAGECGAGAGT GT
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SEQ I. D. NG 21
QVQLVESGGEGVWQPGRSL RLSCAASG-SL TNYGVHW/RQAPGKGELEW/AVI WRG

GSTDYNAAFMSRLTI SKDNSKNTLYLQWNSLRAEDTAVYYCAKSPNSNFYWYFD
VWGRGTLVTVSS SEO. | . D. NO 40 DYNMWD SEO. |.D. NG 41

DI NPNNGGTI DNQKFKD  SEO. | . D. NO 42 d YYYGSI TYFDY

SEO | . D. NO 43 SATSSVSVWH SEO |.D. NO 44 DTSKLAS

SEO. 1. D. NG 45 5/9 QQANSSNPLT SEOQO. |.D. NG 46
EVQLQRSGPELVKPGASVKI SCKASGY! FTDYNVDWKQSHGKKLEW GDI NPN

N
GGTI DNQKFKDKATLTVDKSSSTAYMELRSLTSEDTAVYYCARG YYYGSI TYF

DY WGEQGITLTVSS SEQ LD. NGO 47
Q VLTQSPAI MSASPCGEKVTMI CSATSSVSVMAWFQKKSGTSPKRW YDTSKLA

S GVPTRFSGSGSGISYSLTI SSMEAEDTATYYCQOWESNPLTFGSGTKLELK

SEQ. | . D. NO 48
EV, %%YKKPGASVKVSCKASGYI FTDYNVDW/RQAPGOKLEW GDI NPN

N
GGT1 DNQKFKDRATLTVDKSTSTVYMELSSLRSEDTAVYYCARG YYYGSI TYF
DY YGVH

SEQ.LD.NO:2

VIWRGGSTDYNALFMS

SEQ.LD.NO:3

SPNSNFYWYFDV

SEQ.LD.NO:4

8GS88VsSYMY

SEQ.LD.NQ:5

DTSNLAS

SEQ.LD.NO:6

QOWSSYPPT

SEQ.L.D.NO:7
QVQLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHWVRQQSPGKGLEWLGVIWRGG

STDYNAAFMSRLSITKDNSRSQVFFKMNSLQADDTAIYTECAKSPNSNFYWYFDVW
GTGTTVTVSS

SEQ.LD.NO:8

QIVLTQSPTIMSASPGEKVTMTCSGSSSVSYMYWYQEKPGSSPRLLIEDTSNLAS
GVPARFSGSGSGTSYSLTISRMEAEDAATYYCQQWSSY]?PTFGSGTKLEIK
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WEQGTLVTVSS SEO. | . D. NO: 49

El VLTQSPSSLSASVGDRVTI TCSATSSVSVMHWFQKKPGKAPKRW YDTSKLA
S GVPSRFSGSGSGIDYTLTI SSLQPEDFATYYCQRWSSNPLTFGGEGTKVDI K
SEQ. I . D. NO 50

EVQLVQSGAEVKKPGASVKVSCKASGY! FTDYNVDWRQAPGOKLEW GDI NPN
N

GGTI DNQKFKDRATLTVDKSTSTVYMELSSLRSEDTAVYYCARG YYYGSI TYF
DY

WEQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVSWWS
G

ALTSGVHTFPAVLQSSGELYSLSSVVTVPSSSLGTQTYI CNVNHKPSNTKVDKKYV
E

PKSCDKTHT CPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHED

EVREQIPA ST\ HNAKTKPREEQYNSTYRVVSVL TVL HQDW. NGKEYKCKVSN
K
AL BB e LR RS ISR E PE A SIS SRS VHINBR P T NRTUAY PSIBIGEV E

W STDYNAAFMSRFTISKDNSKNTLYLQMNSLRAEDTAVYYCAKS PNSNFYWYEDVW
EShkaER ENYKT TPPVLDSDGSFFL Y SKL TVDKSRWQGNVFSCSVVHEAL HNH
Y TQKSLSLSPGK SEO. |.D. NG 51

El VLT(%%%SLSASVGDRVT | TCSATSSVSVVHWFKKPGKAPKRW YDTSKLA
s SEQ.LD.NO:10

GVPSRFSGSGSGTDYTLTI SSLQPEDFATYYCQOWSSNPLTFGGGTKVDI KRTV
A EIVLTQS PATLSLSPGERATLSCSGSSSVSYMYWYQQKPGQAPRLLIED’I‘SNLAS
APSVRARERR B
Q DSKDSTYSLSSTLTLSKADYEKHKVYACEVT H@LSSPVTKSFNRGEC
6/9 SEO |.D. NG 52
GA(ISTCCA(IIT(I:AACAGTCT(IEACCTGA(IIT(ISTGAA(IICTGXIIITTCAGTG

Aé@@%@%@AAG@CCTCTGGATACATATTCACTGACTACAACATGGACTG@G
G&W@WG@WMW¢M

T STDYNAAFMSRFTISKDNSKNTLYLOMNSLRAEDTAVYYCAKSPNSNFYWYEDVW

%ﬁﬁﬂ%ﬁ@%ﬁﬁ%@%@iﬁ%&éﬁ%ﬁﬁ%ﬁ%&@c
A&H%WWW&%&TG

C KSCDKTHTCPPCPAPELLGGPSVFL FPPKPKDTLMI SRTPEVTCVVVDVSHEDPE

AGFEFAY TSI HREANCAGRAT § TATTRACTACCTI M NCAGTAGTIVEACTA

T LPAPIEKTISKAKGQPREPQVYTLPPSRDEL‘I‘IQ\TQVSLTCLVKGFYPSDIAVEWE
SNGQPENNY‘KTTPPVLDSDGSFFLYSKI.TVDKSRWQQGNV‘FSCSWHEALHNHYT
QKSLSLSPGK

SEQ.I.D.NO:12

EIVLTQSPATLSLSPGERATLSCSGSSSVSYMYWYQQOKPGOAPRLLIEDTSINLAS
GIPARFSGSGSGTDYTLTISNLEPEDFAVYYCQQWSSYPPTFGOGTKLETIKIRTVA
APSVFIFPPS DEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESNTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLS SPVTKSFNRGEC

SEQ.LD.NO:15
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CARATTGITCT CAGCCAGT CT CCAGGAAT GAT BT CTGEAT CTCCAGGGGAGMG
g'cl}éiCCT GCAGTGCCACCTCAAGT GTAAGTGTCATGCACTGGT TCCAGAAGAA )
ggégr CCCCCAAAAGATGGATTTATGACACATCCAAACTGECTTCTGGAGT CC
ETG/CA\ITC:I[CAGT GGCAGTGEGTCTGEGACCTCTTACTCTCTCACAATCAGTAGCATG
%TACT GCCACT TATTACT GCCAGCAGT GGAGTAGTAACCCACTCACGTT

%%éa

ACAEEACAGACTACAATGCAGCTTTCATGTCCAGACTGAGCATCACCAAGGACAACT

COSEA SRR AAGARITE A ST ARG AT AATT I AATAATGEIGETA
U@M&ER&%&&@%@@A&?@@@@%@W@&@@

ACRESHACAGEGACCACGGTCACCGTCTCCTCA
CTACATGGAGCT GAGCAGCCT GAGAT CTGAGGACACGECCGTGTATTACTGIGC

%‘%%'%AC%T AGICACTACTTTGACTAT TGGEGEGECCAGGGAACACTAG

TCE%X%TT@E@E@EEE%&A@%E%& %%%ﬁ{ EFefﬁaqgﬁg??eﬂﬁ&ﬁﬁEh
GA

%@g{g TGGCAG%(CE%AAGT%E%ACATGTATTGGTACCAGGA

CAF A e AT IS CA A AICT CF AR E LG AR AT EACT TCOAGAAGAA
A(EGXGTCCCTGCTCGCTTCAGTGGCAGTGGGTCTGGGACCTCTTACTCTCTCA

CaARRRRRTARAERA LCTAL ACACAT AR G LT Gl Garoc
AT A PR S TASRGSA AR RCARKETBROCAT CAGCAGTCTG

CAACC

TGAAGATTTTGCAACT TATTACTGCCAGCAGT GGAGTAGTAACCCACTCACGI T
D.SGFEACCAAAGTGGATATCAAA SEQO. | . D. NG 56

GAGGT CCAGCT GGTGCAGT CTGGGGCT GAGGT GAAGAAGCCT GGGGCCTCAGTG

AT A A A b

ACCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTGATATGGAGAGGTGGA
AGCACAGACTACAATGCAGCTTTCATGTCCCGATTCACCATCTCCAAGGACAATT
CCAAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGT
GTATTACTGTGCGAAAAGTCCGAATAGTAACTTTTACTGGTATTTCGATGTCTGG
GGCCGTGGCACACTAGTCACAGTCTCCTCA

SEQ.LD.NO:18

GAAATTGTGTTGACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAGAG
CCACCCTCTCCTGCAGTGGCAGCTCAAGTGTAAGTTACATGTATTGGTACCAACA
GAAACCTGGCCAGGCTCCCAGGCTCCTCATCGAAGACACATCCAACCTGGCTTCT
GGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTACACTCTCACCA
TCAGCAACCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTCAACAGTGGAGTAG
TTATCCACCCACGTTTGGCCAGGGGACCAAGCTGGAGATCAAA
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CCCCTGGACAAAZL ACTTGAGT GGATTGGAGATAT TAATCCTAATAATGGT GGT
ACTATC

GACAACCAGAAGT TCAAGGACAGAGCCACCT TGACCGTAGACAAGT CCACGAGC
ACAGT

CTACATGGAGCT GAGCAGCCT GAGAT CT GAGGACACGCECCGT GTATFACTGTGE-- -

GAGAG
GGATTTATTACTACGGTAGI CACTACT TTGACTAT TGEEGCCAGGGAACACTAG
TCACA
GI'CTCCTCAGCCT CCACCAAGGEGECCCATCGGTCTTCCCCCTGECACCe TCO CC
AAGAG
CACCTCTGEGEEECACAGCEECCCT GEECTGCCTGGTCAAGGACTACT TCCCCGA

T&%&P&%%%ACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGG

CT

CTGEGCGTGGCACACTAGTCACAGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCT
AT EE oA R L LA A AR RS ARG A

G

AEE{Q@CCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACT
CORGAREAAEA T AAARACEACSTACCRT ¥ T CAC TG EaACEET L TG

%G%%%“ﬁf%%&%ﬁ%%%ﬁwmm

A G. CTCACACATGCCCACCGTGECCCAGCACCTCGAACTCCTEG

G;@@&QCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCC

SibeeaieeoTienesy

A CCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAG

A Acﬁ@rbcﬂ:@i@c‘ﬁmmmca cag%
%%@JW%&% m&gﬁgﬂcﬂ;@m A

FRCARETORAGT GTCATGCACT GGT TCCAGAAGAA
ACCAG
GGAAAGCCCCTAAGAGATGGATCTATGACACATCCAAACTGECECTTCTGEEEGT CC
CATCA
AGGT TCAGT GGCAGT GGATCTGEGACAGAT TACACT CTCACCATCAGCAGI CTG

?@%@%ACTTATTACTG@AG@GTGGAGTAGTAACCQACT@CGTT

C‘iﬁ&EFHETGTTGACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAGAG
CCACCCTCTCCTGCAGTGGCAGCTCAAGTGTAAGTTACATGTATTGGTACCAACA
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GAGGGACCAAAGT GGATATCAAACGTACGGT GGCTGCACCATCTGICTTCATCT
-CI-Z&?'CIESTGATGAC-DAGT TGAAATCTGGAACTGOCTCTGTTGT GTGOCTGCTGAAT
éTAE'II: -CI-ZCCAGAGAGCI)CAAAGT ACAGT GGAAGGT GGACAACGCCCT CCAATCGEG
-Cr:ééng-IBAGAGT GTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCA
’C?'I':AC;C?‘\EECCI:T GAGCAAAGCAGACTACGAGAAACACAAAGT CTACGCCTGCGAAGTC

TW&&&%@@%\%@&ETCT

£ (A DD

Evaébx 35 ey AR Y FPPKPKDTL MEW%

P e RN STRE T ARSI T METRKBRESHC
MMW%WWWWWWWPS
Dl ANEMESMGREAMINACTRPNG OSRGHER LY S RS SRR SERYVH

AR AR Sl SRS EE o

A R FRRTT AACT AATTATGGTGTACACT GG
GT CCGCCAGGCT CCAGGCAAGGGGCT GGAGT GGGT GGCAGT GATATGGAGAGGT

ACAATGCAGCT TTCATGTCCCGATTCACCATCTCCAAGGAC
AATTCCAAGAACACGCTGTAT _CTGCAAAT GAACAGCCT GAGAGCCGAGGACAC

G QVQLVESGGGVVQPGRSLRLSCAASGFSLTNYGVHNVRQAPGKGLEWVAVIWRG

W%@ CCGAATAGT /—\ACT TTTACT GGT ATTTCGAT

TOBGFRSITIECTUSET GGCACCCTCCT CCAAGAGCACCT CT GGGGGCACAGCGGCC
CTGEECTGCCTGGTCAAGGACTACT TCCCCGAACCGGT GACGGT GTCGTGGAAC

SEQ.LD.NO:40

DYNMD

SEQ.LD.NO:41
DINPNNGGTIDNQKFKD

SEQ.LD.NQ:42

GIYYYGSHYFDY

SEQ.LD.NQ:43

SATSSVSVMH

SEQ.LD.NO:44

DTSKLAS

SEQ.LD.NO:45
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TCAGGECGECCCT GACCAGCGEECGT GCACACCT TCCCGECTGI CCTACAGT CCTCA
GGACTCTACTCCCTCAGCAGCGT GGT GACCGT GCCCTCCAGCAGCT TGEECACC
CAGACCTACATCTGCAACGT GAAT CACAAGCCCAGCAACACCAAGGTGGACAAG
AAAGT TGAGCCCAAAT CTTGT GACAAAACT CACACAT GCCCACCGT GCCCAGCA
CCTGAACT CECGEGEEEECACCGT CAGT CTTCCTCTTCCCCCCAAAACCCAAGGAC
ACCCTCATGATCTCCCGGACCCCT GAGGT CACATGCGT GGTGGT GGACGTGAGC
CACGAAGACCCT GAGGT CAAGT TCAACT GGTACGT GGACGECGT GGAGGT GCAT
AATGCCAAGACAAAGCCGCGEGAGGAGCAGTACAACAGCACGTACCGTGTGGTC
AGCGT CCTCACCGT CCTGCACCAGGACT GGCTGAAT GGCAAGGAGTACAAGT GC
AAGGT CTCCAACAAAGCCCT CCCAGCCCCCATCGAGAAAACCAT CTCCAAAGCC

AAA GAACCACAGGT GTACACCCT GCCCCCATCCCEEEATGAG
CT CCAGGT CAGCCTGACCTGCCTGGT CAAAGGCTTCTATCCCAGC
GACAT CGCCGT GGAGT GGGAGAGCAAT GGGECAGCCGGAGAACAACTACAAGACC
Al EEKah G T GGACT CCGACGGCTCCTTCT TCCTCTACAGCAAGCTCACC

cel) C-I(';‘OAC-DAC—IGGGAACGT CT TCT CATGCT CCGT GATGCAT

@ g B
919G(:jrmmmemmﬂtmmmsbmmgxmssmmy

speathb&trltyssbi nds OSM particularly hOSM  and
nodul ates the interaction between OSM and gpl130. 2.

The antibody according to claim1l conprising a CDRH3
of MI_IMIO 3. 3. The anti body of claim?2 further
co

St B st eliipott S porsras

SE Y %Fﬁ&SSGgGTSYSLTISS DIATYYCQOWSSNPLTFGSGTKLELK

SEQ.LD.NO:48
EVQLVOSGAEVKKPGASVKVSCKASGY IFTDYNMDWVRQAPGOKLEWIGDINENN
GGTIDNOKFKDRATLTVDKSTSTVYMELSSLRSEDTAVYYCARGIYYYGSHYFDY
WGQGTLVTVSS

SEQ.LD.NO:49

EIVLTQSPSSLSASVGDRVTITCSATSSVSVMHWFQKKPGKAPKRWIYDTSKLAS
GVPSRFSGESGSGTDYTLTISSLQPEDFATYYCQOWSSNPLTFGEGTKVDIK

SEQ.L.D.NO:50

EVOLVQSGAEVKKPGASVKVSCKASGY IFTDYNMDWVRQAPGOKLEWIGDINDNN
GGT IDNQKFKDRATLTVDKSTSTVYMELSSLRSEDTAVYYCARGIYYYGSHYFDY
WGOGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVIVPSSSLETQTY I CNVNHKPSNTKVDKKVE
PKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW

ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALENHY
TQKSLSLSPGK

SEQ.LD.NO:51

EIVLTQSPSSLSASVGDRVTITCSATSSVSVMHWFOKKPGKAPKRWIYDTSKLAS
GVPSRFSGSGESGTDYTLTISSLOPEDFATY YCQOWS SNPLTFGGGTKVDIKRTVA
APSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
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CDRL3 of SEQI1.D.NO 6 4. The antibody according to
claim1l conprising a CORH3 of SEQ I.D.NO 42. 5. The
anti body of claim4 further conprising; CDRHL of
SEQI.D.NO 40 CDRH2 of SEQI.D.NO 41 CDRL1 of
SEQI.D.NO 43 CDRL2 of SEQI.D.NO 44 CDRL3 of
SEQI.D. NO 45. 138 6. The anti body according to any
one of clains 1 to 5 wherein the antibody is selected
fromthe group consisting of, intact, chinmaeric,

humani sed, bispecific, heteroconjugate. 7. The

anti body according to claim6 wherein the antibody is
an intact antibody. 8. The antibody of claim?7
wherein the intact antibody is nmurine, rat, rabbit,
pri #ERLRNOMImn. 9. The antibody of claim8 wherein

t he dastactaciddaadicterdtefeacciGerdifo@debadyréerea
cl aineAGATWETGEAAGEHeTCIEGANAdY TATT CAN T GRETACA AORTGGACTGGET
huw&ﬁ@g@H@AGEEAT$ﬁéA%ﬁﬁﬁAE@ggA@WGGﬂTEEﬁﬂﬁhmﬂﬂmheTﬁCTKKEAAT

ti s e CCAGRTTGRETCHICACA
T

GC
AT
humaacaceERdECAvRAL PO CRERHC
and positions 49 and 71 of the human acceptor

F ANBWOT K regi on
vari.ahl jaht chain framework are substituted by the
cor residues in the donor anti body
f r aBsITR T ¢ TR (tAcThTCBREA TIca TR vat TcAR:ceEAERAGG TCAC

ant CpBEAECBE AT R FACE P CANREF EAAG TE T THOMINC TRCTAGAAIAATICAG
fl'a@g CCCCAARAGATGGATTTATGACACATCCAAACTERC T TCTEEAGTCCCTACT

GTGECAGTGGETCTGECGACCTCTTACTCTCTCACAATCAGTAGCATCGGAGGC
TGAAGATACTGCCACTTATTACTGCCAGCAGTGGAGTAGTAACCCACTOACGTTCEGTT
CTGGGACCAAGCTGGAGCTGAAA

SEQ.LD.NO:54

GAGGTCCAGCTGETGCAGTCTGGGGCTGAGGTGAAGAAGCCTEEREGCCTCAGTGAMGET
TTCCTGCAAGGCATCTGGATACATATTCACCGACTACAACATGGACTCEETACEACAGE
CCCCTGGACAARARCTTGAGTGGATTCCAGATATTAATCCTARTAATGGTGGTACTATC
GACAACCAGARAGTTCAAGGACAGAGCCACCTTGACCGTAGACAAGTCCACGAGCACAGT
CTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGECCATETATTACTGTGCGAGAC
GGATTTATTACTACGGTAGTCACTACTTTGACTATTGGGECCAGGGAMCACTAGTCACA
GTICTCCTCA

SEQ.LLD.NO:55

GAAATTGIGTTGACGCAGTCTCCATCCTCCC TG TCTGCATCTGTTGGAGACAGAGTCAC
CATCACTTGCAGTCCCACCTCAAGTGTAAGTGTCATGCACTGGTTCCAGAAGAAACCAG
GGAARAGCCCCTAAGAGATGCATCTATGACACATCCARACTERCTTCTGGGETCCCATCA
AGGTTICAGTGGCAGTGGATCTGGGACAGATTACACTCTCACCATCAGCAGTCTGCAACC
TGAAGATTTTCCAACTTATTACTGCCAGCAGTCCAGTAGTAACCCACTCACGTTCGEGCE
GAGGGACCAAAGTGGATATCAAR

SEQ.LD.NO:56

GAGGTCCAGCTGGETCCAGTCTGGGGCTGAGETGAAGANGCCTEGCGCCTCAGTGAAGET
TTCCTGCAAGGCATCTEGATACATATTCACCGACTACARCATGGACTEGGTECGACAGE
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conprises the follow ng residues (or a conservative
substitute thereof): Position Residues 28 S 29 L 30
T 139 71 K 94 K and the human |ight chain conprises
the following residues (or conservative substitute
thereof) Position Residues 49 E 71 Y 14. A-hunanised---
t herapeutic anti body which specifically binds hOSM and
nodul ates the interaction between hOSM and gpl 30
conprising a VH domain of SEQI.D.NO 9 and a VL
domain of SEQ I.D.NO:- 10. 15. A humani sed therapeutic
anti body which specifically binds hOSM and nodul ates

t heckdid@hagiiag %’Eﬁ%ﬁq"f x|
heém@mwg% 28 @m&%@cﬂcﬁ

SEQricadehiicréRecabicTdrdantmmat SRt chdcapedtith Crditict ROy

Wh EEMT TR EEATTRERGT mq*ragmssmmgseqmmmescmecam

I n gESCTC geises) CéAW
Lo

Sean SRR
MGmmmmmd&dm&MmdccmM@tm hecaca

| nHERRGE TEAFCHOAMMTETITA TCBIA A CTNCR CAE CCOAGI et aIgcaadura vy
GR@GTGET(‘&G?GT%FQCP PEGAAG@RCACCCTCAT

%@ﬁ&g e ﬁgg%%%
t OcEdAGRASGR CHABY
heawmhmmmmmcmmacz&@c@@i BAEHHe

CCALCGAGAAAACCATCTCCAAAGCCAAAGGECAGCCCCGAGAACCACAGETGTACACT
CTGCCCCCaTCCCGBGATGAGCTGACCAAGaACCAGGTCAGCCTEACCTGCCTEETCAA
AGGCTTCTATCCCAGCGACATCGCCGTGRAGTGEGAGAGCAATGGGCAGCCGGAGAACA
ACTACAAGACCACGCCTCCCOTGCTGEACTCCGACGECTCCTTCTTCCTCTACAGCARAG
CTCACCGTGRACARGAGCAGGTEGECAGCAGEGEAACGTeTTCTCATECTCCGTGATGCA
TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTARA

SEQ.LD.NQ:57

GAARTTGTGTTGACGCAGTCTCCATCCTCCCTGTCTGCATC TG T TGEAGACAGAGTCAL
CATCACTTGCAGTGCCACCTCAAGTGTAAGTGTCATGCACTGETTCCAGAAGAAACCAG
GGARNGCCCCTAAGAGATGGATCTATGACACATCCAAACTGGCTTCTGEEETCCCATCA
AGGTTCAGTGECAGTGGATCTGGGACACGATTACACTC TCACCATCAGCAGTCTGCAACC
TGAAGATTTTGCAACTTATTACTGCCAGCAGTECAGTAGTARCCCACTCACETTCGGCG
GAGGGACCAARGTGGATATCAAACGTACGETEGCTECACCATCTGTCTTCATCTTCCCE
CCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTT
CTATCCCAGAGAGGCCAAAGTACAGTGGALGGTGGACAACGCCCTCCAATCGGGTAACT
CCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACC
CTGACGCTGAGCARAGCAGACTACGAGAAACACAAAGT CTACGCCTGCGAAGTCACCCA
TCAGGGCCTGAGCTCGCCCATCACAARGAGCT TCAACAGGGEAGAGTET

SEQ.I.D.NO:61

QVOLVESGGGVVQPGRSLRLSCAASGFSLTNYGVHWVRQAPGKGLEWVAVIWRG
GSTDYNAAFMSRFTISKDNSKNTLYLOMNSLRAEDTAVYYCAKS PNSNFYWYFD
VHGRGTLVTVSSASTKGPSVFPLAPSSKSTSGGCTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDK
KVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDTLMI SRTEPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK
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consisting of; IgAl, 1gA2, IgD IgE

lgGlL, 1g&2,19G3,1gHA, igM 140 19. A therapeutic

anti body according to claim 18 wherein the constant
region is of an IgGisotype e.g. I1gGL or 1g&4. 20. A
therapeuti c anti body according to claim19 wheretn-the--~
constant region is Igd. 21. A therapeutic antibody
according to claim20 wherein the constant region is
nutated to render the antibody non-lytic. 22. The

t herapeutic anti body of any precedi ng clai mwherein

said antibody nodul ates the interaction between Site

Il nd gpl30. 23. A therapeutic antibody of
c|%§ﬁfaq‘-ﬁ&i§grei n said antibody inhibits said
interaction. 24. The anti body of claim 23 wherein said
a3 FEF B TRACSECHGT eT CIGRCA FEEFTART CCAGCCTGECRARCT ERTS

bi AAITY TECHGPAIMCCET CTHRATTRSCATANATAATRA THIPT A ACHRHY
prEERHOTYCETEIaRCERBACHREATAGRETACATCCORATGRTATOGAEABEN 25
WhESANGTAS AGAC FACAG TRCAGCTT TCABE BI A TT CACCA TUTCFRAGEAC

c angiRicaRgaRdiadereThedracaRdTeA{ @l rafekaccentdachcs

P e TRER ATt AR TCRBRASAT QBARBAP AT IITRCHRARADSUEAE
a%iéﬁé&cﬂc%@i&bﬂ@ﬁ@hﬁ%&ﬂ&é&gﬂ%&&é@ﬁ&%ﬁg@é@

acER B4 LA ARG RE ef&%etﬁgﬁﬁxc
T N S S
Dol RERNAC R oRRC A LT ARARIE R e

St T A PR e TS TEAR e TRECTERROGPG S

t HARSETAF DRI TOFAACPERAA TR CANBERRAGEPAEECARSIFTGSACARA of

c | ZAL(TIBAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCETGCCCAGCA
CCTGAACTCGCGEREEGECACCEGTCAGTCTTCCTCTTCCCCCCAARACCCAAGGALC
ACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGETGETGGACGTGAGC
CACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCAT
AATGCCAAGACAAAGCCECGEGAGGAGCAGTACAACAGCACGTACCGTGTGGETC
AGCGTCCTCACCATCOCTECACCAGRACTGGCTCGAATGGCAAGGAGTACRAGTGC
AAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCC
AARMGGEGECAGCCCCGAGAACCACAGETGTACACCCTGCCCCCATCCCGGBATGAG
CTGACCAAGRACCAGGTCAGCCTGACCTGCCTGGTCARAGGCTTCTATCCCAGC
GACATCGCCGETEGAGTEGGAGAGCAATGGGCAGCCGGACGAACAACTACAAGACC
ACGCCTCCCEGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCARGCTCACC
GTGGACAAGAGCAGETGECAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCAT
GAGGCTCTGCACAACCACTACACGCAGRAAGAGCCTCTCCCTGTCTCCGGGTAAR
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29. A nethod of treating a human patient afflicted
with a chronic inflammtory di sease or disorder said
nmet hod conprising the step of adnministering to said
patient a therapeutically effective anmount of the
conposition of claim27. 30. A nethod of treating a hu
man patient afflicted with an arthritic disease or

di sorder said nethod conprising the step of

adm nistering to said patient a therapeutically
effective anmount of the conposition of claim27. 31.
A nmet hod according to claim30 wherein said patient is
afflicted wth rheunatoi giggtdriti s and/ or
osteoarthritis. 32. A nethod of treating a hu man
patient afflicted with an inflamuatory |ung disease
such as asthma or COPD, said nethod conprising the

st ep Ay i to said patie .

¢ nel £ sl Shitd) e o 3Bhceal AbaS B oogisnige oYy
of apdanedubdtes B@. intaradtiom betwebn OSMBNdgpEBOhuMan pat i ent
afflicted with psoriasis, said nethod conprising the
step of admnistering to said patient a

t hé&r af@antibady gcosrdieg to leimahoemprisiry & 6BRESbosi ti on of
cl dEnLB.NG4. A nethod of treating a human patient
afflicted wwth a cardiovascul ar di sease or di sorder
such as atherosclerosis which 142 nethod conpri sing

t hg. strefartibo@doA dMigt fukA6r dopnptding; Patient a
therapet;blR?_ggcl?fy%eérLsc i ve amount “of the conposition of

claim2 F of treating a human pati ent
affli ct EORM2d7 S&Q. PODMNO: Bar coma whi ch net hod

conpri sj h en. of admnistering to said patient
a ther a%Q&Lﬁ@gPF@-'E?&&?‘. ve anount of the conposition
of clai GDRBZ:of SEQ.IB.BB a therapeutic anti body or
anti gencBRPSILPEEL AINRNE Of any

4. The antibody according to claim 1 comprising a CDRH3 of
SEQ.I.D.NO:42,

5. The antibody of claim 4 further comprising;

CDRH1 of SEQ.LD.NO: 40
CDRH2 of SEQ.1.D.NO: 41
CDRL1 of SEQ.1.D.NO: 43
CDRL2 of SEQ.I.D.NO: 44
CDRL3 of SEQ.L.D.NO: 45,
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one of clainms | to 26 in the manufacture of a

medi canent for the treatnent of a di sease responsive
to nodul ation of the interaction between hOSM and
gpl30 such as rheumatoid arthritis, osteoarthritis,
psoriasis, asthma, COPD. 37. A nedi canent conprising
the therapeutic anti body or antigen binding fragnment
of any one of clains 1 to 20. 38. A vector (e.g.

pl asm d) encodi ng the heavy chain and/or |ight chain
of the therapeutic antibody or antigen binding
fragnment of any one of <clains 1 to 26, for exanple
sai ' [ one of
Cl o R BlboRg BB GRS 1S AR A 16 sRnari el C U
dorfatiRogy isseigctediraqmthecdraup eonsisging afi dteet ¢hinpaeric,

C O 'ifrl sk, bRRpe&ifid) hefhddegjugagent i al |y of)

SEQ |1.D.NO 17. 40. A pol ynucl eotide encoding the VL
domain of SEQI.D.NO 10, said polynucleotide
compITise agibody ac&iising td Sgines ahBidirtine)anBbodyHEeh intdet NO.
18._143 41. A pol ynucl eoti de encodi ng the heavy chain
ofagéEf?YTlrwa 11, said polynucl eotide conprising (or
consisting essentially of) SEQI.D. NO 19. 42. A

| [ ' he,.li.gh in.of SEQ |, D. NO
20 i FIGOE! Ol Pl R e by
es Jebltif, aimateoen huns#Q. | . D. NO 20. 43. A pol ynucl eot i de

encodi ng the VH domain of SEQI.D.NO 48 said
pol ynucl eoti de conprising (or consisting essentially

of )9 Témcantibpdwief daim & wherginilbe jniaet|astipadyds byoanli ng t he
VL donmain of SEQI.D.NO 49, said
10. The antibody of claim 6 wherein the antibody is chimaeric or

humanised.
11. The antibody of claim 8 wherein the antibody is humanised.

12. A humanised antibody of claim 2 wherein residues 28,29,30,71 and
94 of the human acceptor variable heavy chain framework region and
positions 49 and 71 of the human acceptor variable light chain framework
are substituted by the corresponding residues in the donor antibody
framework from which CDRH3 is derived.

13. The antibody of claim 12 wherein the human heavy chain framework
comprises the following residues (or a conservative substitute thereof):

Position Residues
28 S
29 L.
30 T
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pol ynucl eoti de conprising (or consisting essentially
of) SEQI.D.NO 55. 45. A polynucl eotide encoding the
heavy chain of SEQ1.D.NO 50, said polynucleotide
conprising (or consisting essentially of) SEQI.D. NG
56. 46. A pol ynucleotide encoding the light chain of
SEQI.D. NO 51, said polynucleotide conprising (or
consi sting essentially of) SEQI1.D.NO 57. 47. A
stably transfornmed or transfected reconbi nant host
cell conprising the vector of claim38. 48. A stably
transfornmed or transfected reconbi nant host cell
corfgri sing a first vegtor conprising a polynucl eotide
of SEQI.D.NO 144 17 and a second vector conprising
a P8l ynucl eotide of 3kQ 1.D.NO 18. 49. A stably
transfornmed or transfected reconbi nant host cell
conprising a first vector conprising a polynucleotide
of aBE#e hymaglight phaip camprisescihr dolipwinadesidupHiof si ng a
POkymyeelatiok istbstifite BiiRdf) D. NO  20. 50. A stably
transformed or transfected reconbi nant host cell
conprising a first vector conprising a polynucl eotide
of PS&fpr . D. NO 54 armlesddwscond vector conprising a
pol yr];lfécl eotide of SEQI.D.NO 55. 51. A stably
transtormed or transfected reconbi nant host cell
conprilsing a first vector Yconprising a pol ynucl eoti de
of SEQI1.D.NO 56 and a second vector conprising a

pol ynucl eotide of SEQ I.D.NO  57.
14. A humanised therapeutic antibody which specifically binds hOSM and

modulates the interaction between hOSM and gp130 comprising a Vx
domain of SEQ.I.D.NO: 9 and a V. domain of SEQ.I.D.NO: 10.

15. A humanised therapeutic antibody which specifically binds hOSM and
modulates the interaction between hOSM and gp130 comprising a heavy
chain of SEQ.1.D.NO: 11 and a light chain of SEQ.1.D.NO: 12.

16. A humanised therapeutic antibody which specifically binds hOSM and
modulates the interaction between hOSM and gp130 comprising a Vu
domain of SEQ.I.D.NO: 48 and a VV_ domain of SEQ.|.D.NO: 49

17. A humanised therapeutic antibody which specifically binds hOSM and
modulates the interaction between hOSM and gp130 comprising a heavy
chain of SEQ.1.D.NO: 50 and a light chain of SEQ.1.D.NO: 51.

18. A therapeutic antibody according to any preceding claim further

comprising a human heavy chain constant region selected from the group
consisting of; IgA1, IgA2, IgD, IgE, 1gG1,IgG2,1gG3,1gG4, IgM.

140



52. The host cell of any one of clains 47 to 51
wherein said host cell is vertebrate cell. 53. The
host cell of claimb52 wherein said cell is manmmali an.
54. The host cell of claim53 wherein said cell is CHO
or NSO 55. A process for the manufacture of a

t herapeutic anti body or conprising the step of
culturing a host cell of any one of clains 47 to 51.
145 56. An anti body or antigen binding fragnment which
conpetitively inhibits the binding of the therapeutic
anti body of claim15 with OSM particularly hOsSM

mor e qgarg m&:tap%haaﬁiaoay El:cd?cfjlnﬁ Sbint18WaElelnife cBﬁ's?tﬁrq

assay witht provi so that the conpeting anti body
does TRgen lsafr?ﬁr*ia@émﬁng@ﬂ osig$4-. D. NO 42. 57. A
pharmaceutical conposition conprising the conpeting
anti hody 8. A net reat a

P 20 Ay naaPesht PIORY Sesoring CegEn Co whprom e ap et
respeagibivis I§G1odul ati on of the interaction between
hOSM and gpl 30 (such as an arthritic disease e.qg.
rheumatoid arthritis and/or osteoarthritis) which
nmet héd. ddhprapeatic ahlibody epcapding &elckaim 20 ehemtn the coastant

Comp o sTERRAY b e FIbBEL MFVAE T Dl 0

anti body which specifically binds the protein

bac“@@”gﬁ%%}%ﬁ@%ﬁh@@ Gt eddalhg?aihieAdih sy of

claiml e ‘manuf act ur di canment
f or teAdbadysneduiates gie interaftige hewesn &‘dﬁeslbrpfd@Sl\é anéct ed

f romgphgo group consisting of; an arthritic disease
such ‘as rheumatoid arthritis, juvenile onset
arthritis, psoriatic arthrltls, ankyl osi ng

spondcgl Wthsnané&ﬂtf aftho8y 8EEHIMAS2 wherein said antibody inhibits

said interaction.

24. The antibody of claim 23 wherein said antibody blocks said

interaction.

25. An antigen binding fragment of the therapeutic antibody of any
preceding claim.

26. A fragment according to claim 25 whersin said fragment is
selected from the group consisting of; Fab, Fab', Fd, F(ab)y, ScFv.

27. A pharmaceutical composition comprising a therapeutic antibody
or antigen binding fragment thereof according to any preceding claim.

28. A method of treating a human patient afflicted with a disease or
disorder responsive to modulation of the interaction between hOSM
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chroni c plaque disease, inflamuatory |ung di sease such
as COPD or severe asthma, M5, denentia such as

Al zhei ner's di sease, pain such as neuropathic or

i nfl anmmat ory pain, atherosclerosis, diseases of cel
cycl e regul ati on such as cancer (e.g. prostate),

myel oma. 146 60. A pharmaceutical conposition
conprising a first therapeutic antibody which
specifically binds hOSM and nodul ates the interaction
between Site Il of hOSM and gpl30 and a second

t herapeutic anti body which specifically binds hOSM and
nodulak @%1 id‘ %alﬁrﬂﬁ&ﬁ&f?&dn%‘né?ﬁg} WeaepdiaintitisteRhg HEM and

OSMRR phar maceuti cal conposition

C oin?E?’H@ tB”BP%-E‘é@lyf%ﬁSC’E'Y%?@BB@hqf the camRasEien aheElm

bi nd27hOCSM an d nodul ates the interacti on between both
(a) Site Il of hOSM and gpl30 and (b) Site Il of
hOSM and OSMR(3 and/or LIFR 62. A pharnmaceuti cal
conp@si A mathod ofiréating g haméremrenaafmbreﬂtwm elg-on:bst

t hat | t

pot h Aty 4R o PRt Sl b Cotiebeloi e PP I
of h@eamirdsterirg3NVRa® patierd othetdpeRticalig effécqylammmteqltthe al
conpgghﬁbgﬁb,p&wm%ng at least a first antagoni st
(e.qg.

a protel neous antagoni st such as an anti body)
that bi nds gpl130 and/or OSMRR and/or L IFR and
nodul ates the interaction (e.g. inhibits or bl ocks)
the interaction between (a) gpl30 and hOSM and (b)
OSVREE: Arfapiged of trerting g hown Pasient afflistediydth asyarfvitieeni ng

an aatsbbgwlar dlMerI%Hﬁﬁﬁétﬁéh)bom ngﬁ%@@\étep Bfadrhibidteing Y

hOSM, ( .
O(S?/! i pa%?ﬁ g bOd\ér@m@ p\éee%mgt?nnt og‘ t%lesc%(?np% %Ionn %}
claim 27.

31. A method according to claim 30 wherein said patient is afflicted
with rheumatoid arthritis and/or osteoarthritis.

32. A method of treating a human patient afflicted with an
inflammatory lung disease such as asthma or COPD, said method
comprising the step of administering to said patient a therapeutically
effective amount of the composition of claim 27.

33. A method of treating a human patient affiicted with psoriasis, said
method comprising the step of administering to said patient a

therapeutically effective amount of the composition of claim 27.

34. A method of treating a human patient afflicted with a

cardiovascular disease or disorder such as atherosclerosis which
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(a) incubating said antibody with glycosyl ated OSM
particularly glycosylated hOSM under conditions

perm ssive for binding; (b) neasuring the binding
affinity of said antibody; 147 (c) selecting said
antibody if said antibody has a binding affinity of
greater than 1 uM typically greater than 100nM (d)
provi di ng a pol ynucl eoti de encodi ng said anti body of
step (c¢) and transform ng or transfecting a mamal i an
host cell with a vector conprising said

pol ynucl eotide; (e) culturing said host cell of step

(d) gn-rg&fod@eﬁﬂﬁﬁh@ﬂﬁlst@ﬁéflﬁdﬁﬁgﬂéiénﬁgoo §416 bﬁﬁérﬁlrél of said
ant i into t ulture i a opt| y

pur | 1 JeiRFeLiRIY Feciieslatter e G

i ncorporating the anti body of step (e) or (f) into a
phar ent | jti 5. A et screeni ng
an an |'b§§{ye%a‘??%g€"§%b§ﬁv E?Eed'g a@ﬂf Bgﬁ?fp@ﬁ farly
hOSM $arcema which metihascspninisiog thastelpe:imdnmmemga@aaaidst
OSM hvhs 2 Wiak: ' ' .sai d
anti body wt »ﬁ%%ycosgﬁﬁ? gg%ﬂaﬁ?%fa%l 'bpg%@%%ﬁ

gl ycod%i ated hOSM under conditions pernissive for

bi ndi ng; (b) neasuring the binding affinity of said
anti body; (c) selecting said antibody if said anti body
has a binding affinity of greater than | uM

typi c28.IUse @f Smdi‘épéuh@ﬁnt%QWM' an?g%n &Fﬂﬁnﬂﬁhﬁkﬂgnt@f afpy

one of cl.a S‘ﬁ% erein been

oy c ot Bl .26 in e Magi orBee ofa Fedisaetenhtor o
freatment of a disease responsive to modulation of the interaction
between hOSM and gp130 such as rheumatoid arthritis, osteoarthritis,

psoriasis, asthma, COPD.

37. A medicament comprising the therapeutic antibody or antigen
binding fragment of any one of claims 1 to 20.

38. A vector (e.g. plasmid) encoding the heavy chain and/or light chain
of the therapeutic antibody or antigen binding fragment of any one of
claims 1 to 26, for example said vector comprises a polynucleotide of
any one of claims 39 to 46.

39. A polynucleotide encoding the Vi domain of SEQ.L.D.NO: 9 said
polynucleotide comprising (or consisting essentiaiiy of)
SEQ.I.D.NO:17.

40. A polynucleotide encoding the V| domain of SEQ.1.D.NO: 10, said

polynucleotide comprising (or consisting essentially of) SEQ.L.D.NO:
18.
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67. The nethod of claim®64 or 65 wherein the hOSMi s

nati ve

67 wherein the hOSM has been isolated fromthe
synovial fluid of a human, particularly a human
afflicted with an arthritic disease such as RA. 69.
An anti body identified by the nethod of any one of
claims 65 to 68. 70. A pharmaceutical conposition
conprising the antibody of claim69 and a

phar
anti
capa

maceutically inert carrier. 71. A therapeutic
body of claim1 which in addition to being
bl e of binding hOSMis al so capabl e of binding

OBM , 72 thod of detecting hOSMin a biol ggj cal
am pt e, BV R e ByoodiisHan hegw aem ofeR b DVOnlirar

sera
as a
The
is

sdttd polymeddotide camprisirg®r cotbishty sSdrdtiany 6fy ant i body

t anti body in an ELI SA based assay. 73.
mgfﬁégﬁg? ﬁ'ai m 72 wherein the ELI SA based assay

essentially exanple 16. 149
42. A polynucleotide encoding the light chain of SEQ.1.D.NO: 12, said
polynucleotide comprising (or consisting essentially of)
SEQ.I.D.NO: 20.

43. A polynuclectide encoding the Vy domain of SEQ.1.D.NO: 48 said
polynucleotide comprising (or consisting essentially of)
SEQ.[.D.NO:54.

44. A polynucleotide encoding the Vi, domain of SEQ.1.D.NO: 49, said

polynucleotide comprising (or consisting essentially of) SEQ.1.D.NO:
55.

45. A polynucleotide encoding the heavy chain of SEQ.1.D.NO: 50,
said polynucleotide comprising (or consisting essentially of)
SEQ.L.D.NO: 56.

46. A polynucieotide encoding the light chain of SEQ.1.D.NO: 51, said
polynucleotide comprising (or consisting essentially of) SEQ.LD.NO:
57.

47. A stably transformed or transfected recombinant host cell
comprising the vector of claim 38.

48. A stably transformed or transfected recombinant host cell
comprising a first vector comprising a polynucleotide of SEQ.1.D.NO:
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17 and a second vector comprising a polynucleotide of SEQ.I1.D.NO:
18.

49. A stably transformed or transfected recombinant host cell
comprising a first vector comprising a polynucleotide of SEQ.I.D.NO:
19 and a second vector comprising a polynucleotide of SEQ.1.D.NO:
20.

50. A stably transformed or transfected recombinant host cell
comprising a first vector comprising a polynuclectide of SEQ.I1.D.NO:
54 and a second vector comprising a polynucleotide of SEQ.I1.D.NO:
55.

51. A stably transformed or transfected recombinant host cell
comprising a first vector comprising a polynucleotide of SEQ.{.D.NO:

56 and a second vector comprising a polynucleotide of SEQ.I.D.NO:
87.

52. The host cell of any one of claims 47 to 51 wherein said host cell
is vertebrate cell.

53. The host cell of claim 52 wherein said cell is mammalian.
54. The host cell of claim 53 wherein said cell is CHO or NSO.
55. A process for the manufacture of a therapeutic antibody or

comprising the step of culturing a host cell of any one of claims 47 to
51.
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56.

An antibody or antigen binding fragment which competitively

inhibits the binding of the therapeutic antibody of claim 15 with OSM,
particularly hOSM, more particularly Site Il of hOSM in an ELISA
based assay with the proviso that the competing‘ antibody does not
comprise a CDRH3 of SEQ.L.D.NO:42,

57.

A pharmaceutical composition comprising the competing antibody

of claim 56,

58.

59.

A method of treating a human patient afflicted with a disease or
disorder responsive to modulation of the interaction between
hOSM and gp130 (such as an arthritic disease e.g. rheumatoid
arthritis and/or osteoarthritis) which method comprises the step of
administering to said patient a therapeutically effective amount of
the composition of claim 57.

Use of a therapeutic antibody which specifically binds the protein
backbone of glycosylated hOSM (such as the antibody of claim 1 5
or 17} in the manufacture of a medicament for the treatment of a

disease or disorder selected from the group consisting of;

an arthritic disease such as rheumnatoid arthritis, juvenile onset
arthritis, psoriatic arthritis, ankylosing spondyilitis, psoriasis such as
chronic plaque disease, inflammatory lung disease such as COPD
or severe asthma, MS, dementia such as Alzheimer’s disease, pain
such as neuropathic or inflammatory pain, atherosclerosis,
diseases of cell cycle regulation such as cancer (e.g. prostate),
mysloma.
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60.

61.

62.

63.

A pharmaceutical composition comprising a first therapeutic
antibody which specifically bindds hOSM and modulates the
interaction between Site Il of hQOSM and gp130 and a second
therapeutic antibody which spe cifically binds hOSM and modulates
the interaction between Site Il of hOSM and OSMRR and/or LIFR.

A pharmaceutical composition comprising a bispecific therapeutic
antibody which binds hOSM an d modulates the interaction
between both (a) Site Il of HOSM and gp130 and (b) Site Ili of
hOSM and OSMR and/or LIFRR.

A pharmaceutical composition comprising at least a first antagonist
that binds hOSM and modulate s the interaction between both (a)
Site Il of hOSM and gp130 and (b) Site lll of hHOSM and OSMRB
and/or LIFR.

A pharmaceutical composition comprising at least a first antagonist
{e.g. a proteineous antagonist such as an antibody) that binds
gp130 and/or OSMRP and/or L. IFR and modulates the interaction
(e.g. inhibits or blocks) the interaction between (a) gp130 and
hOSM and (b) OSMRB and/or LLIFR and hOSM.

64. A method of screening an antibody that putatively binds OSM,

particularly hOSM (e.g. an anti body which has been raised against
OSM/MOSM), which method comprises;
(@) incubating said antibo dy with glycosylated OSM,
particularly glycosylated hOSM, under conditions permissive
for binding;
(b) measuring the binding affinity of said antibody;
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(c) selecting said antibody if said antibody has a binding
affinity of greater than 1uM, typically greater than 100nM:
{d) providing a polynucleotide encoding said antibody of
step (c) and transforming or transfecting a mammalian host
cell with a vector comprising said polynucieotide;

(e} culturing said host cell of step (d) under conditions
permissive for secretion of said antibody into the culture
media;

{f) optionally purifying the culture media of step (e);

(9) incorporating the antibody of step (e} or (f) into a
pharmaceutical composition.

65. A method of screening an antibody that putatively hinds OSM,
particularly hOSM (e.g. an antibody which has been raised against
OSM/hOSM), which method comprises;
(a) incubating said antibody with glycosylated OSM,
particularly glycosylated hOSM, under conditions permissive
for binding;
(b) measuring the binding affinity of said antibody;
{c) selecting said antibody if said antibody has a binding
affinity of greater than 1uM, typically greater than 100nM.

66. The method of any one of claims 64 or 65 wherein the OSM has
been glycosylated by a mammalian host cell such as CHO.

67. The method of claim 64 or 65 wherein the hOSM is native
glycosylated hOSM.
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68.

69,

70.

71.

72.

73.

The method of claim 67 wherein the hOSM has been isoiated
from the synovial fluid of a human, particularly &a human afflicted
with an arthritic disease such as RA.

An antibody identified by the method of any ore of claims 65 to
€8.

A pharmaceutical composition comprising the a ntibody of claim 69
and a pharmaceutically inert carrier.

A therapeutic antibody of claim 1 which in additi on to being
capable of binding hOSM is also capable of bindling cOSM.

A method of detecting hOSM in a biological sample, particularly
human synovial fluid or human sera which meth od comprises
using a Site Il antibody as a capture antibody i an ELISA based
assay.

The method of claim 72 wherein the ELISA based assay is
essentially example 16.
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