I mmunogl obulins Field of the invention The present

invention relates to i munogl obulins that specifically

bi nd Oncostatin M (OSM and in particular hunan OSM

(hGCSM. More particularly, the present invention

relates to anti bodies that specifically bind hOSM The

present invention also concerns nethods of treating

di seases or disorders with said i munogl abul i ns,

phar maceuti cal conpositions conprising said

i mmunogl obul i ns and mnggglogfulmnuf acture. O her

aspects of the prese ntton wll be apparent from

t he description bel ow. Background of the invention
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conpri se gpl30 and one or nore co-receptors dependi ng
on the ligand (Reviewed in Heinrich PC et al (2003)

Bi ochem J. 374: 1-20). As a result, these cytokines
can nedi ate both the shared and uni que bi ol ogi ca
activities in vitro and in vivo dependi ng on the
conposition of the receptor conplex fornmed. Human OSM
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| esser extent G nl6é on hOSM Three conpl enentary
residues in gpl30 (Phel69, ,Tyr196 and Glu282) have
been identified as of particular note in the

i nteraction between OSM and gpl30. (See Deller Metal
(2000) Structure 8:863-874, Aasland 0 eta! (2002)
J_Mol . Bi 01. 315: 637-646, Tinmmermann A eta! (2000) FEBS
Lett468: 120-124). The ami no acid sequence starting at
position 1 for hOSMis set forth as SEQI.D. NO 13
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A cDNA encoding hOSMis set forth in SEQ I.D. NO: 14.
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ACCAGCAGACT Cc TGGACCCCTATATACGTATCCAAGGCCTGGATGT TCCT
AAACT GAGAGAGCACT GCAGGGAGCGCCCCEEEECCT TCCCCAGT GAGGAG
ACCCT GAGGEGEEECT GGBCAGGCGEEECT TCCTGCAGACCCTCAATGCCACA
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fromthe regul atory processes that result in arrest of
priest Figaa! éﬁﬂ‘dﬁﬁ‘cﬁh dHelisep AL FgiP ngnso Thehelices are
conti nui ng accunul ati on (See Yanmani shi Yet al (2004)
Arthritis Res Ther 7:12-18). Furthernore, the emerging
pannus tissue now devel ops;new bl ood vessel s supported
by extracellular matrix to allow further expansion.
This process involving fibroblast proliferation,
matri x -renodel | ing and angi ogenesi s cl osely resenbl es
an uncontrol | ed wound- heal i ng event. Monocytes migrate
into the devel opi ng pannus tissue and undergo
differentation into macrophages with a chronically
activated phenotype. Simlarly B cells undergo
termnal differentiation to formlong-1lived plasma
cells which secrete antibodi es incl.uding rheunat oi d




Treatments for RA aimto control pain reduce

i nflammati on and arrest the processes that result in
ti ssue destruction. Traditionally RA has been treated
wi th non-steroidal anti-inflammatory drugs (NSAIDS),

| ow doses of steroids and so-call ed disease nodifying
anti-rheumatic drugs (DMARDS). Low | evels of efficacy,
sl ow onset, toxicity, poor tolerability and increasing
resi stance over tinme plague the use of these
treatnents whi ch include nethotrexate (MIX)
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Opi | 8 A licR™ HPRESMS Siae 4d th
chr oﬁ%gﬁle%ﬁéb%na tion @eéﬁﬁl\%%?ghahi F et at (2001) Ann

NYERIEHNSe:13936: 621-4). In Vitro evi dence Endot heli al
ceIIs express ten to twenty tinmes the nunber of OSM

tors than other cell t Brown . TJ et at
e e e R ST e
(IQE%DDEYIBE@GLMYRﬁhREHﬂREﬂﬁﬁﬁFPﬁEB@&RGRQSHPHF@Wkﬂﬂibr
sm@mmb@abﬁwmmmmﬁmemmmmme nes,
AL MADTARBE RAIRIAIB L Ord iR RR SR Gl Rl TR
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Iynphocytes nmedi ati ng their extravasation into
synovi al tissue (See Mdurg Vet al (1997) J din Invest
100: 158-168). OSM has al so been denonstrated to be a
potent stinulator of angl ogenesis (See Vasse M et al
(1999) Ateriosder Thronb Vase 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, MWSs) and acts
synergistically with TNF-and IL-1 to induce this
medi ator rel ease (See Langdon C et al (2000) AmJ
Pat hol 157: .1187-1196). OSM has. al so been denonstrat ed



In Vivo evidence Adenoviral expression of nmurine OSM
(nOSM) in the joints of normal mce results in a
severe inflammtory and erosive arthritis (See Langdon
C et al (2000) AmJ Pat hol 157: 1187-1196). Simlarly
aggressive di sease is seen in knockout m ce | acking
TNF, IL-1, IL-6 and i NOS fol |l ow ng adenovi ral nOSM
delivery (See de Hooge ASK et al (2003) Arthritis and
Rheurmati sm 48: 1750- 1761), denonstrating that OSM can
nmedi ate all aspects of arthritis pathol ogy. Mouse OSM
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present inventors postulate that nodulating (in
pdﬁh&umai@id aithiitis(RAY bornprises it yndmimieosf disnedeninBit e | |

T T e ST

|Odﬂféﬁﬁ'ﬂmﬁﬂiﬂmhf%ﬁ@pw@ﬁyrmmbc@iﬁe@glcmﬂem Ave rryatnx
n%&ahbéleaem? te@fo*emeﬁd?.%f%ahnmswé tgmcﬁﬁnJata@s &¥d oki ne

t hera i cal fi cant

Noqeﬁ"?}‘%‘f agsand m@ rqsn@n@trb%féwmwwéms@bémhave f ound
t hawq lﬁmhg&% ﬁth&@ﬁﬁs&ﬁ@cfﬁbﬁls rehéas@f&# cyibkified hhg Si tes

of, Si ng roves neutralisation of this
oy PHON BRI E CoTEA T . A BN e
found that the glycosylation of hOSM pl ays an
unexpected role in the binding event between hOSM and
an antibody that specificakly binds hOSM The present
invention therefore provides a therapeutic anti body
15E10 or 10D3 (which maybe chi nmaeric, human,

humani sed, bispedfic or antigen binding fragnents

t hereof) which specifically binds hOSM and interacts
with Site Il of hOSM See Table A below. 1n one
enbodi nent of the present invention there is provided
a therapeutic antibody or antigen binding fragment

t hereof which specifically binds hOSM and nodul at es
(i.e inhibits or blocks) the interaction between.Site



I n anot her enbodi nent, there is provided a therapeutic
anti body or antigen binding fragnent thereof which
specifically binds hOSM and conprises the follow ng
CDRH3: SEQI1.D.NO 3 or SEQI.D.NO:42. |In another
enbodi nent of the present invention there is provided
a therapeutic antibody or antigen binding fragnent

t hereof which specifically binds to hOSM and conpri ses
the followng CDRs: CORN,: SEQI.D. NGO 1 CDRH2:
SEQI.D.NO 2 CDRH3: SEQI.D.NO 3 CDRL1: SEQI.D.NO
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t heréof conprising a Vry domai n havi ng the sequence:
SEQ LD.NO. 7 and a VL domai n having the sequence:

Sﬁ% arfetGrerfls in e@@%l&ﬁ‘ﬁen@mghﬂﬁmd %fnotrJh@ldVBIV@ nt ion

e 1ls rowde a nurinet erapeutlc anti b
aWFW"beﬁWWUﬂFﬁWWIWPWC‘@6‘h?ﬁ"?'§‘P Pr@ﬁ%fh@H

de‘fﬂ%:ltHibllt]ﬁ‘th ’&thﬁéifés %?ﬂlﬁ%?ﬁcﬁnal-ﬁﬁ% lay@r N@hiléheand a VL

domai n havi n he sequence: D.NO. 4
polymorphs migr te into synovial fluid ( SF) the lymphocytas remain close

to the capillaries and may subsequently become organised into ectopic
lymphoid follicles, This influx of immune cells Is followed by proliferation
of fibroblast-like synoviocytes (FLS). Unlike their normal counterparts, RA
FL.S appear to have escaped from the regulatory processes that result in
arrest of proliferation and apoptosis leading o 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 supporied by extracelluiar matrix to allow further expansion. This
process involving fibroblast proliferation, matrix —remodelling and
angiogeneasis closely resembles an unconirolled 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



In one enbodi nent of the invention there is provided a
humani sed t herapeutic anti body or antigen binding
fragnent thereof conprising a VH chain having the
sequence set forth in SEQI.D.NO 9 and a VL donain
havi ng the sequence set forth in SEQ1.D.NO:10. In one
enbodi nent of the invention there is provided a

humani sed t herapeutic anti body or antigen binding
fragment thereof conprising a VH chain having the
sequence set forth in SEQ 1.13.110: 48 and a VL donain

havi ng .t he se uence set forth in N049
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o hEon e R B Sy Rt o argcbis o, o
t hdsferofitycomublikatpnaf thqaoui@men isadvapcetiRA(Ses hrion

9T 9URd HAREAGE B T4ba8) in Rheumatology. Eds Hochberg, Sliman,
Smolen, Weinblatt and Weisman. Pub. Mosby. 765-780).

RA is a systemic disease, probably as a result 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,
Woeinblatt and Weisman. Pub. Mosby. 781-792). Much of the excess
mortality is due to cardiovascular disease caused by atherosclerosis since
rmany of the pathogenic processes involved in the development of
rheumatoid synovitis are common to the formation of atherosclerofic

plaques,



SEQI.D NO 7, SEQI.D.N0O:9, SEQ .D. NO: 46

SEQ |.D. N0: 48. I n another enmbodi ment of the present
~invention there is provided a therapeutic anti body or
antigen binding fragnment thereof which conpetitively
inhibits the binding of the therapeutic antibody
conprising a CDRH3 of SEQ I.D.NO:3_ In another

enbodi ment of the invention there is provided a

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

"eaf[“t‘l'%% ﬁr,uﬁ’g %Eﬁ L p%ol%/&?crﬁ @W%B 'l" ano eéfﬁdeaﬁédgd*rare nt
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invention there'is rOV|d d met hod of treatbag
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I GRERAAGE:ME (‘I\@rmﬂﬂpb%hlﬁﬂn@ dldéhd IEIBRERTIIE ONMBEL ween
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Rt Refipye
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antigen bi ndin ragnment thereof as descrlbe%w
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I InierPvied9daggregdh)od of treating a human patient
afflicted wwth an inflammtory di sease or di sorder

whi ch net hod conprises the step of adm nistering to
saiid tipabioenan abjedterf &mqnéémlanntbﬁft@ ptovide adtiverapéutof t he

t hera t . [
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invention there is provided a nmethod of reducing or

pridGEtiPRg cartil age degradation in a human pati ent

afflicted with (or suspectible to) such degradatlon

ch net hod mari ses the st of .adm
{ Pl BT Baning ChnemEe buhetifE s RS HathEh| fifho®
anb$hiaghyl 30nntantiigenafbensfibegefit irnteiratrndn vbafchtdiseaaé sl
s_descri bed herein. In another enbodi nent of

pat%ﬁﬁtrgr
t e present i nvention there is provi ded a net hod of
reduci ng TNF al pha production in a patient afflicted

vWéﬁh@Fﬁgﬁgﬁi% or disorder responsive to TNF al pha
r ' met hod conprises admnistering to said
patient a therapeutically effective anount of a

t f@ﬁﬂﬂ%dne .ﬁﬂﬁl@e%@ﬁam bafmtDigedi e W 668 TRIYT) 56

thereof _as described herein
184-7). These levels correlate with; the number of neutraphils in SF,



I n anot her enbodi nent of the invention there is
provi ded a nmethod of treating the extraarticul ar
mani festations of an arthritic disease or disorder
whi ch net hod conprises the step of adm nistering a
therapeutically effective amount of a therapeutic
anti body or antigen binding fragnment thereof as
descri bed herein to the human patient afflicted with
the extraarticular mani festations of an arthritic

di sease or disorder. In another enbodinent of the

pr esent entl n there r.0

e B360 o T el onetiosh TR F S e e R M falbes o
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St EBAndHnoRd %}e{%ﬁbﬁ?l’ 13%ud BoR A %@L{;%@Es‘eﬁee s OSM

t her apeut’| Ca ective anmou rapeutic
anﬁﬁ’%@@}ﬂwﬂl{&ﬁﬂ’rvgéﬁe%phﬂm@ H etal (897) Aflaftiegnd a5

deRpEMRSE: M 26:01096- 1485). 9 hdshfisd tﬁh%h%ié%hbt?at&ﬂh‘apgém ier
antigen bi nding fragnent thereof descri bed _herein
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of Rﬂé@rﬂaﬁelﬂﬁﬁmﬁ?ﬂ 86 e HBc@dsed eaGiéd bet ﬁeé;ﬁbr? dng ?Ihso
prov n an nventil on ere

g fa@&m&%%% BT ol B obBYEM

t hemcarmeltttdymsanﬂ Ich’@adyla% antthegmreb icalth in@iratmagment

{ nEERlosRRo i Rther 8% B5HF sOeundn SABEE AT RN of |

anaﬂ_nb&masémyﬁ) cytakinestithdyirerge infaminatier (Sob iMirshbly tfiaseh

an interactin art ner
Eﬂ éﬁﬂé&?ﬁgﬁdﬁcﬂ%%? whi ch assay gofrpri ses the
step of providing for said studying, a sanple of

al yrord g;,ggnchM (typically glycosylated by a
vertebrate cell such as mammal i an host cell e.g.

CHO gl ycosyl at eci), In a further enbodi nent of the

pr Eﬁ@&helﬁdﬂ&@l&té Fés\é.\@erﬂbQMéﬂ? tiek Er%rrﬁmﬂﬁr bEOBRt | body
bi nds nat| ve

that specijfic cOosS hOSM and
o fRsPRRE e Siter bebb AR 8 B U S AL e Aaceh
benmmmurmyg#a/@tcmwmm BMBhﬁmaﬁd 4082i4280Y. a0EMNg
parltner sel ect ed Ifrom ttt)le Si 130.
i e S B e
a phaﬁhﬂma'u;mmhbs&:qﬂqﬂmﬁarﬂmhgmnesam:gblad nbdropbist | c
an i es
(1 onBeed B mpRaGes lyedho B B e AR hTRIHAR DO
antisae(See WridahVreb a0 82 6 dripin Ipesst 1 0@ 168¢68). gP5M has
also been demonstrated to be a potent simulator of anglogenesis (See
Vasse M ef al (1999) Aterioscler Thromb Vasc Biol 19: 1835-1842) and

activation and proliferation of synovial fibroblast (FL3) cells (thus

facilitating the formation of pannus tissue, the release of IL-6, MMPs) and
acts synergistically with TNF and 1L-1 to inducs this mediator release (See
Langdon C et al (2000) Am J Pathol 157: 1187-1196). OSM has aiso
been demonstrated {0 induce (with IL-1) collagen and proteoglycan
releasa from cartilage (See Cawston T ef al (1995) Biochem Biophys Res



(a) providing a candidate anti body; (b) providing

gl ycosyl ated OSM (particularly hOSM produced by a
reconmbi nantly transforned or transfected mamual i an

host cell such as a reconbinantly transforned CHO cel|l_
and/or native glycosylated hOSM; (c) contacting the
anti body of step (a) with hOSM of step (b) under

condi tions permnissive for binding;, (d) determning

whet her the anti body of step (c) nodul ates the

i nteraction between hOSM and gpl130; (e) optionally
humani si ng said anti body of step (a) or (d); (f)

i nEorpBied 15 §76388). dwrtheoayePSkltingiceg poge Pb@'—)e Arafedh a
Ph & oREaIH .ﬁa&uo%emapm leRBptoldif 'heﬁét@(%ﬁéss%»Se@ i@t setand

advant ages of resent 1 nvention W_| ||D ar ent

f r 8h41PH ﬂ@yem%ﬂﬁ @5&%15@6\? Hapragy SO0 Bt Rl 1S 497
Dr gup-B@partd QY eelefbl @.n&:bhmtﬂh@sysltémiabﬁ@m enh of the

;:Ptﬂfﬁr’@"é‘)a?q g‘g{"i' P@@?‘M@@%H@%ﬁi ﬁp%ﬂ? R&%@lﬁ%&%m ng

hosme@uamﬁﬁqmnemn enslociiRin iy SeciRueiyictoélab 4003
rot C ort el oOw O t he exa es usin
T R C < AVl 0

imaeric antibodies. See the
descrl ption below for further details.

In Vivo evidence

Adenoviral expression of muring OSM (mOSM) in the joints of normal
rice results in a severe inflammatory and erosive arthritis (See Langdon
C et al (2000) Am J Pathal 157: 1187-1196). Similarly aggressive disease
is seen in knockout mice lacking TNF, IL-1, IL-6 and iNOS following
adenoviral mOSM delivery (See de Hooge ASK et al (2003) Arthritis and
Rheumatism 48:1750-1761), demonstrating that OSM can mediate all
aspects of arthritis pathology. Mouse OSM expression using an
adenovirally expressed mOSM vector causes damage to the growth plate
typical of Juvenile ldiopathic Arthritis (See de Hooge ASK et al (2003)
Arthritis and Rheumatism 48:1750-1761). In an experimental modsl of
collagen induced arthrifis, an ant-OSM anttbody administered
therapeutically to mice prevented all further progression of disease.
Similar results were seen when anti-OSM was administered
prophylatically to mice with pristane induced arthritis, a relapsing/remitting
mode! reminiscient of the human disease (See Plater-Zyberk C et al
(2001) Arthiritis 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 Pathal 27: 151-
1558). O5M has been demonstrated to induce mononuclear and PMN

Infiliration and proteoglycan release when injected into goat joints (See

10



Figure 3 illustrates the KB cell assay using hOSM
(upper panel) and cOSM (| ower panel) follow ng the
protocol of the exanples using the 15E10 and 10D3

chi maera anti bodi es of the exanples. Figure 4
illustrates gpl30 inhibition ELI SA agai nst hOSM (upper
panel) and cOSM (| ower panel) wherein % i nhibition as
a function of antibody concentration for four

humani sed anti bodi es (B1L1, B1L2, B4L1, B4L2) and the
chimaeric 15E10 is plotted. Figure 5 illustrates the
gpl30 inhibition EL] SA of the_ e 5&? s_where.various
PG oL PP UGS s et PR TR Rk od

Pésmardf tmdSi P mbose Biplinaged fescﬂtﬂammupmnb ThasM

F re I strate t he ng cOSM
1 Bebon PR SLmERon T PRl o el L0
f | gusismunesT cgls (B hows Ueted (200SMBIond 2626 189Fei40AB

c TG s ora il of Gaffin ERGAEAGE Bt B, |
rﬂ:ﬁﬁ)als: sifviilbr i that SBEh BnaMnn@:URﬁ@mmwm@?@er l\tﬂalgﬁ wa
2 %g&g@@?&ﬁﬁﬁzﬁgﬁigéglﬁl ng huneni sed anti bodi es

eric 15E10. Figure 10
illustrates the gpl30 inhibition ELISA using three

h Ulﬂ%mﬁﬂséﬁﬁ 'Mé&&e(tﬁg kide oF SR a:@d@j&n@.&ﬁ knetshtrhBRtl 0

chi maeric antibody agai nst hOSM.i solated fromthe
syidiagmmatogy; djsecﬂ%ﬁ Eﬂ‘i’ diFOREr, thisdEdosues Yert -1 o 16
| | dgéd @bM dtod e inrigd mkiel of anlitisl ons of figures 5
to 10 in the KB cell assay instead of gpl 30

inhibition ELISA with the exception that the KB cell
asslayateﬁt a‘rﬂuitéramhé: Fefé&Bvteaf difdlaped vdthinitbe gresest ngl e

" TR AL Se ke ety B8R Bhlrelvitorddhita ol By fcterpnoe,

12 of CHO produced cOsM figure 13 of CHO produced
hOSM in 25% human AB serum figure 14 of CHO produced
cOSM in 25% human AB serum figure 15 of neutrophil

OSRumimary o thelnventian] i sol ated fromcells SF of RA

patients_  Figure 17 illustrates the gpl30 inhibition

ELI SA of the parent nurine 15E10, the chinaeri & 15510,
a hopmieseRdnvaRtars sastuisimbet medulginglin %EC%T%&DQ ) the

Muin@dthctRh bR8keerdSitd msi heBI@ a@.ﬁ%uw dwitiPeMantfirely that

degp?erclﬁp glllyot:r)]mds LDgBIr will modulata signalling by all of the potential
OSM receptor complexes, effectively neutralising the blological activity of
the cytokine to a therapeutically significant degree. Notwithstanding this,
the present inventors have found that blockade of both the Site |l and Site
lli sites of hOSM sumprisingly improves neutralisation of this cytokine.
Furthermore, the present inventors have found that the glycasylation of
hOSM plays an unexpected role in the binding event between hOSM and

an antibody that specifically binds hOSM.

11



Figure 18 illustrates the assay of figure 17 us ing
cOSM Figure 19 illustrates the KB cell assay of the
parent nurine 15E10, 15E10 chi maera, humani sed
construct B3L2 and a Pc |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 15E10 (B3L2
humani sed construct) by nurine 1003 conpetitor

anti body of the exanples. The percentage i nhibition of

15F10 b QD3 conpetitor at, e nol ar i

( gﬁm@?ﬁ#jweﬂ'%%mﬁqra frScs5a hipRaH e aedy BrPea
stmawmunu)?ei dhirbARicgiirsan, hSMahis&d) higisoifc or ant;gent

nqn n n ation
r S Frae T Eeen EHEh speican: BispRosh SRTR8es

i 1WithsBitedt oBhQER. iJeerehkeibslewsi tivity of the gpl30-0SM
ELI SA when the gpl30 concentration used for coating

the plate is increased to 4pg/ ml Figure 22c
illustrates that the gpl30-0SM ELI SA works with both

gl IM oRe %h%g)@ﬁlréﬁ df 8 '&r&ée)‘aﬁ%g Atk Qﬁer@@%mwded a therapeutlc

g circles, g at ed

O@N?F‘ el ‘%"r“ﬁﬁ'hﬁ!“é%’g frRgent ﬁér@éwﬁﬁchﬁv?‘%'ej/ﬁ b BipAe EL| SA
l &hmiiiﬂ%%e rmtlf(ﬁj[até\p{' etﬁkﬁmﬁ%&#'b&icﬁﬁb t@%erﬁ&ﬁ:ﬁlbl@hvee@%i@dl o
re COosyl atl on maskKl n e ni,se Yy
[ R noisnEend KPS i b S e e e e GEBPAT GS

t hmtigéd BiatingffraghenObivede specficaly bigdaBite DothyOSMab295
(R&D Sytens) in the gpl30-0SM ELI SA. OSM only; open

circles, OSM + Mab296; filled triangles, OSM + MAb295
buh anbthbr embggit@6t, there ireprélitl Qha fHesamuti€ ahiibedy sguar es.

O S e ot

Eldogmrises ‘gmf@llwg PR 5&@51 rt: e 3qu@rlﬁQ NKB%eI I
assay showi ng the effectiveness of OSM neutralisation
by Mab 295. Cells were stinulated with 1 ng/nl OSM
orin gnother empadipenateitbe aasent BrentamMheraserafidas 4ar i ous
c qn@reﬁéﬁtetarﬁaedpér d&ﬁ%@ﬁ E.nEe,gqafa@rrtehetnewwhmﬁJ@%@m

filled triang [gen circles.  no
stAinAs g haM ﬂﬁﬁi PPI@BH%E‘@IB? fnllowing G
CDRH1: SEQ.I.D.NO: 1

CDRHZ: SEQ.LD.NQ: 2
CDRH3: SEQ.L.D.NO: 3
CDRL1: SEQ.LO.NO: 4
CDRLZ: SEQ.LD.INO: 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

12



Figure 25 illustrates the effect of an OSMsite |11
specific antibad y, OM4- 11 .31 in the gpl30-0SM
ELISA OSMonly; open circles, OSMIsotype control
IgG Filled inverted triangles, OSM + site Il OSM
speci fic anti body; open squares, OSM + OM4- 11. 31;
filled circles. Figure 26 illustrates the inhibition
of binding of a conplex of OSIVI with a site |11
specific anti body (OM4-11.17) to gol30 by a site Il
specific OSM anti body, OM4A-5.3. 12.5ng/ m OSM onlvy;

i S50 BNGRT o 1 g5 “cr 0se. hat ched b

OSBhBRANE: SHO LDNOMI2 5. 3; stippled bar. Figure 27

I ] epergence of site Il and non-site 11
spé@ﬁ“?@”ﬁgﬁ?l odies in sera of mce immunised with
huBBRLDSYQ.BB.Nf214kt ed usi ng the gpl 30-0SM ELI SA
An@? ter first, second and third boosts
Wi t ME%?&% %ﬁ aﬁb and c respectlvely

CSMtpre-i nrnune serum open circles, OSMtantisera from
i mmuni sed nmouse; filled inverted triangles

onl EBYGSRReReCHRAEP B8 B ePRa gL 1 GORLL2e

i o natrepri-he o2 “Gmmﬂtﬁmtﬂeﬂ’(ﬁtﬁﬂhmﬂﬁem@t ween

R TRASNANE K AN LR T L ——

( 1/ridkéxy N, masum@“éfcmtha ftiBwhed Hefmas e CORMaccording to
tralisation by 17E110 alone (a) or hum 15E10 al one
5‘3"\% tfé‘d circles, OSM neutralisation by the
anﬂiﬂﬁbdﬁesblnbﬁnatl on; open triangles Figure 29
il a he efficacy of humani sed 15E10 anti body
[ nélyﬁﬁlﬁb? §5é OSM stinul ated IL-6 secretion fromRA
sy@eRHa] 5$155r obl asts. Each synbol refers to a
fibhphkasssoebtained fromdifferent patients. Figure
30 1llustrates the inhibition of OSM binding to gpl30
by“BRE1: ¥kt anti body OMA-5.3. OSM (25ng(nl) was
preprneukmsed with the concentrations of OM4-5.3
in@éﬁﬁ%eéj g_;f-ore addition to the ELI SA plate. OSM
ontyy=so Fd circles. OSM-OM4- 5. 3; open circles_ Figure
3la illustrates the difference in potency of OM4-41.5
in inhibiting glycosylated and non-gl ycosyl ated OSM
bi nding to gpl 30. Nora - glycosylated OSM solid
ciin@helher ghyatirayhbdfdbe DEbiiticopteretis pa:wgieelm mérgure 31b

il t h di ff

| habERkShublR & ABER Bidnbr Rl err cplricaga b "
bi dmamghamgglpb swuermn SEC{:}L@J}&'W adenVIOBNhais Gkvidg the
C|5re&|_|§,§i$eg|5éqq)swcﬁt8ed OSM open triangles. Figure 32

activity of two site Il OSM specific
anti bodi es (a; 15E10, b; 5H2) against gl ycosyl ated

(flhlah@iﬂeﬁérﬁﬁédﬁﬁén?ﬁl‘qh@ﬁﬂeﬂtlldfptﬁ§ﬁél idbrslidRReRuLind angl es)
| ntheragstﬂlc antibody or anfigen binding fragment thereof comprising a Vy

domain having the sequence: SEQ.1.D.NQO: 46 and a V| domain having the
sequence: SEQ.LD.NO: 47.
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Figure 33 illustrates the correl ati on between serum
and synovial fluid [OSM in paired serum and SF

sanpl es taken from RA patients. Figure 34a, 34b and 35
illustrate the OSM concentrations neasured in OA
synovial fluid using the OSM ELI SA of the exanpl es.

Fig 34b illustrates that two sanples had particularly
hi gh OSM synovial fluid concentrations. Figure 36
illustrates the OSM concentration found in QA patient
sera over a 12 nonth clinical trial period. #nunber is
the patient identifier_ Figure 37 illustrates a

typi cal OSM standard curve in 25% human AS serum

Dat. ahf efbbgifRA gt the hvehtidrtBeda Ty privided a:lhummi:siehody
uct ur.es 0 antib
heBRelR Ry mdy o e BbvRe MaRtenyPBet el & ng
atchlamamlntg\ma sreaencand forioinl SEDI.DAWAI s, Aside from
; .
or ot BEal el hhe Seleel BB B SRTEDNO 10, o ¢
identical light (L) chains and two identical heavy (H)

Chﬁ'ﬂﬂée podifle ﬁ?&ﬁt}‘ueurﬁéﬁfbdﬂhg%tls%% disShunhdHiGd to a

heavy c aln one coval ent sulfl e bond while the

ndhgrapersic aaﬂ'aqﬂyfqrﬁﬂwrhwag@s WEW@HEWHEW%HM ns

OfchQinfrfann@'?ﬁe ééﬁ[ﬁ‘éﬂ@@b@ﬁlﬁhh h SEQLYRES: aari es. Each
hain al so has intrachain disul fide

he
br? %¥ L Eﬁéﬁ rﬁé‘é‘&}h%ﬁ%%“ﬁ%ém&?’ﬂ&ﬁ‘e&%‘ﬁ& LNOZP abl e

domain (VH) followed by a nunber of constant regions_
Each Iight chain has a variable domain (Vii and a

constant region at its other end; the constant region
ofin hethén grhibodirhaminofitise mverjivadhereishpiohided aretnanzadt ant

i fBe e b Atienc ol Qi ddBs iy G G 80! ©
hmyermaehfnrtfr ireSECHHDR.NEh dit sd adighhehdiobiiving theom nost
vearehg‘g{cgtsgtgggﬁidg% n@gl\}gy @ssn gned to one of two types

cal I'ed pp a based on the amino acid
sequence of the constant region. Depending on the

arrh BRCABH EhSRFHERCS 1 inl BRich QRS 3 proliREH @MhuffaniBgi
heavy chai ns, human antj bodi es can be assigned _to five

th?fﬁ@?l&ﬁtﬂﬂ@ﬁ’%’é’s\é’éﬂchlag'ﬁlboqyg@mnfﬁés ahgaya it gaing e
arh@ bgrseGRNoRR il SECNED.NEMIBdianddarght Sin FadSd meses,

1901 and 1g Al and | gA2. Species
g?ﬂcgsgkfogﬁ'b\ﬁ%ﬁ)hég‘@s}md rat having at |east

I gGZa,

In ancther embodiment of the invention there is provided a humanised
therapeutic anifibody or antigen binding fragment thereof which rnodulates
(i.e. inhibits or blocks) the interaction betweaen hOSM and gp130.

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

domain of an antibody comprising (or consisting essentially of)
SEQ.LD.NO: 7 or SECLILD.NO:9 or SEQ.LD.NO:486 or SEQ.1.D.NO:48.
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| g&b. The variable domain of the antibody confers

bi ndi ng specificity upon the anti body 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 variabl e domai ns of intact
heavy and |ight chains each conprise four FR connected
by three CDRs. The CDRs in each chain are held
together in close proximty by the FR regions and with
the CDRs fromthe other chain contribute to the
formati on of the antigen binding site of antibodies.

The Hemek @:ﬂbodmlmmmeaﬁ\%nﬁ@h tﬁéré%érbMdé@H ghergskdtn t he

of the antib nt en t e bi t
R SrantsnAnaioe Bedni: befen! SandRng L domaR | n
an:talélmi:yfrcdﬁpﬁrgiﬁnimelstmgmﬂl at ed cytotoxicity (ADCO),

0T SEDRN G S REBE R Bonots, o o

(FcRn) and conplenent dependent cytotoxicity via the
Cl g conmponent of the conpl enent cascade. In one

enbodi ment therefore we provide an intact therapeutic
anpiapeie: ermbedisgref thequegentbiventionbern is wrividedant i body

p130. Th
L apaote & E“""S%dyre”é?“?%"&ﬂﬁ.&?ﬁﬁ@. P I and

" HMPELtSHY BB e Rindingiok Ha therpes e ARlbRCH CIPESRD A1 5
corprREPePIEQ].rReisdues on gpl30 involved in OSM
interaction_ The ELI SA protocol of the exanples nay be
used to determ ne whether any particular antibody or
arit iagaherbémbﬁdhgerftrbaﬂjmmentrbﬁ teé inmovtied 8shdrhgeutic

3 Th
¢ A dr e i S, PR e uiRian cofor B e,
( ghe hredmb e@hing toerapsulh antitefdyasoynprsoigyGiRo of SEQ IR SED:
t f I nbodi t, th
heE SaLoSRIBLUMABIYE R, I one embodirent | the
anti body may be rat, nouse, rabbit pri mate or hunan.

| N Qﬂ@chéﬁ/&ﬁl&ﬂlmmé E‘%ﬂ&wdﬁ{g% BQMtlﬂoéyFUr A

(such as cynono

nol g
s@@d@ggfrawm#@a@éyhcwg@mnm mblbltﬁ thedhinding af ot her
e m&,bmatanhthﬁmomﬁnﬁﬁg)y Ihé%dy BRaih B QEEJ 1tr:h ﬁtﬁpﬁéﬂd &

@J“ﬁc?'ﬁ{m%%“ﬁh@%wmoé%odfﬁgm theré |s prow ded

an i ntact therapeutic antibody conpr|3|ng a vari abl e
ion, having. CDRs.of SEQ . |.D. NO, 1, and 6 or

L T8 g PRk o6 e dRE o Bt oorodih el GOt

4%realing @hanhhe patenbefticteintith klierease or diserdbdedpangietone

e A vy

sequensss thé sBpQf adiniNG@ring tarsdidpatientotierapeaticdilye

¢ ERvaRE antbn G ki anth 2P s Rlen HIRARY Foltheroay

ofthesgnfiagawseribgd ihaeeit.r agnent t hereof conprising a VH
domai n having the sequence of SEQI.D.NO 46 and a VL
domai n of the sequence of SECLI.D.NO 47, 1.1.2 Human
anti bodi es Human anti bodi es may be produced by a
nunber of methods known to those of skill in the art.
Human anti bodi es can be nade by the hybri doma net hod
usi ng human nyel ona or nouge- human heteronyel oma cells
i nes see Kozbor J.I|nmunol "133, 3001, (1984) and

Br odeur,, Mbnocl onal Antibody Production Techni ques
and Applications, pp51-63 (Marcel Dekker Inc, 1987).

Al ternative methods include the use of phage libraries
or transgenic mce both of which utilize human V
region repertories (see Wnter G (1994),
Annu. Revi | munol 12, 433-455, Green LL (1999),

J. I mmunol . net hods 231, 11-23). Several strains of
transgeni.c mce are now avail able wherein their nouse



segnents (see Tom zuka K, (2000) PNAS 97, 722-727:
Fishwild D.M (1996) Nature Biotechnol. 14,845-851
Mendez MJ, 1997, Nature Genetics, 15.146-156). Upon
antigen chal |l enge such m ce are capabl e of producing a
repertoire of human anti bodi es from whi ch anti bodies
of interest can be selected. O particular note is the
TrinmeraTM system (see Eren R et al, (1998) | munol ogy
93: 154-161) where human | ynphocytes are transpl anted
Into irradiated mce, the Sel ected Lynphocyte Anti body
Systen1(SLANl see Babcook et al, PNAS (1996)
93 imanptier gmbpdipget of theiprgrent éwestior ihespisdiredged a
| ymaﬂmﬁfagamg% fﬁfnfa?ﬁﬂdtn&ﬁ'dfﬂr&% vl SHElarAm JT;.\_&.@?
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vVIitro %ntl generation proce
et
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technology can be used to produce human anti bodi es
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on the surface. o e phage particle.
Seaggeg%ﬂ%’“ﬁ%’&!‘?@r?stq%‘:ﬁtﬁﬁé‘ﬁr%ﬂal properties of the

anti body result in selection of the gene encoding t he

ib ibiti th t
o e Eoetta e e eensBe s i aoided abegenor
s pediiéing ogreventioy esrtllfag@ gedrabatior e horken Hatumt hmisy B
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22 G, I's
ety By S digrobiiing WG erBl £°4ard bl 20 LLREK
r ORSAE- t he phage di spl ayed derived fragment into a
manmal i an expression vectors conprising the desired
consta regi ons and establishing stable expressing

ce'l”la”P{]hﬁégm oreeRtaf g Rjagenginventiomiheye wareided an
( Maetsd oﬁeﬂ(x&u@fﬂﬂpblpﬁg ap7c7cﬂltt7<§3m(é-?§@n} affffedRitged to

rove blndlng finity_wherein finity of the
orTHERSS f HAHesePast 1 TP R oA essgyorstiae matand y
r eq:dnq:risagadd'laustdna@tb $aig bﬁiéﬂt Y th@:ﬁb@tﬁtﬁ:aw bifedtiab @hﬁ)luhv

oc r ar | and, sel ec on the basis of
oAb 9%‘?“5&@@0@@( ARG ug R paeb{ereoh pg dSscribed
t geminque such as "epitope inprinting" are now al so
avai |l abl e see WD 93/06213_ See al so Wt er house;

Nucl . Aci ds Res 217 2265-2266 (1993). Thus in another
erlp GapRenembdgimentio therioventienltreerd impnovidad achethod of

t [

{ ReRRg e Rt cafﬁﬁ%ﬁg@% AP e L e
(iWhich mﬁWP%F@@P%ﬁesﬁm%&%p edreinisiednse thepapaydicaliyen hOSM
and gpl30. |Ihn another enbodinent there is provided a
human i ntact therapeutic antibody or antigen binding
fragment thereof which sp%%lflcally binds Site Il of
'hOSM and nodul ates (i.e. inhibits or blocks) the

i nteracti on between hOSM and gpl30. In anot her aspect
there is provided a human intact therapeutic antibody
or antigen binding fragnent thereof conprising a CDRH3
of SEQI_D NO 3 or SEQI_D_ hE)42 whi ch specifically
bi nds hOSM and nodul ates (i.e. inhibits or blocks) the
i nteraction between hOSM and gpl130. In anot her

enbodi nent there is provided a human i ntact

t herapeutic anti body or antigen binding fragnent



transfected into host cells such as E Coli, COS cells,
CHO cells or nyeloma cells that do not otherw se
produce i nmunogl obulin protein to obtain synthesis of
the anti body. The DNA may be nodified by substituting
the codi ng sequence for human L and H chains for the
correspondi ng non-human (e.g. nmurine) H and L constant
regions see e.g. Morrison; PNAS 81, 6851 (1984). The
second approach involves the generation of humani sed
anti bodi es wherein the non-hunen content of the

ant|.b s re ni z the v bl e
B amt BE firapeiies SO o b Ane st e
pothateaf ad aesciﬂlfeei ﬁarﬁiﬁito the Honam piatiert iatictdy wibRgr af t i ng.
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prOV|ded by the framework regions. Antigen-binding
specificity of the antibody is mainly defined by the

opogr aphy and by the chem cal characteristics of its
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anae"oq"gwﬁiwﬂi BrRhed °?’H@‘€§Fé*lﬂ %fﬁ%ﬁ ofadpynistesng & sides
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ft l'y th
CoRER B AR P80 Ee JRAET Rt bod e ( donor

anti bodi es) onto a suitable human framework (acceptor
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an ?g%%?éﬁ§§Fﬁgé&ﬁ%QEftieslg%%nhﬁk ?requently f ound
that some franmework residues of the donor anti body

neﬁ%nb@iep&n%tﬁiﬁgﬁt\éﬁ %e(iﬁ&ﬂﬁbh fefe fsﬁfr&f de’flalpRocSs for the
"backnutations") in humani sed nol ecule if

si GANYfRetaRstor 8 Mer ﬁe‘-ﬁmﬁ Pﬂ'fcb‘i‘iﬁ’gj o5 pRgsndinding ’f'r porpent thereof

r egoycatbd(iseenQueen C eta! (1989) PNAS 86,

10, 029-10, 033, Co, Met al (1991) Nature 351, 501-502).
In this case, human V regi ons show ng the greatest

s elumbiher iémlmiuﬁgm c(ftnqdhwitiby tHE0Sdsqroviiieahbg asdy0 t he

R S B o R S Ao bl (R O0ce
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neces S r om ono
sugannile gftgixtowiated 8550 Kfmmaaily&dweml@md by anvastsbkate ost

Pr &H80LYE A §p§g‘ . Cf@p@ elling of the
an?@b J¢ may gﬁﬂég %p I de #%%gagﬁﬁh structurally
i mportant residues, see W99148523. Alternatively,

h Ulﬁ%‘"fhﬁﬁ’ér'e%cﬂﬁi@iﬁ? cﬁﬁ@ beasaek iRVerioR W@“p@éﬁd@fa therapeutic
"veneering A statistical analysis uni q hunman
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V afi.k AlhiBity @PIRRS) the ahetbnldedledreatins g8icosyRRU RSN Of
exposed residues are different in human and nurine

anti bodi es, and nost individual surface positions have
a strong preference for a small nunber of different
resi dues (see Padlan E. A etal; (1991) Mol. I nmunol . 28
489- 498 and Pedersen J.T.jeta! (1994) J. Mol .Biol.

235; 959-973). Therefore it is possible to reduce the
i mmunogeni city of a non-human Fv by repl aci ng exposed
residues in its framework regions that differ from

t hose usual ly found in human anti bodi es. Because
protein antigenicity can be correlated with surface
accessibility, replacenent of the surface residues may
be sufficient to render the nouse variable region
"invisible" to the human i mune system (see al so Mark
G E. .at a/ (1994) in Handbook of Experi mental



I n anot her enbodi nent there is provided a humani sed

t herapeutic anti body or antigen binding fragnent

t hereof which specifically binds hOSM and nodul at es
(i.e. inhibits or blocks) the interaction between Site
Il of hOSM and gpl130. In another enbodi nent there Is
provi ded a humani sed t herapeutic anti body or antigen

bi ndi ng fragment thereof which specifically binds hOSM
and conprises a CORNS of SEQ1.D. NG 3 or

SEQ | _D. NO: 42. Such anti bodi es nay conprise a human

const ant . regi on f the | e, e.q lagGl n
C o, 31 i RafiersAGRist from hs olehB s Hingh PR 0.

t helFepegMRE. ant i body or anti gen bindi ng fragnment

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

SEQe fuithex@retdle aam;aimd 4Bprdducingla pRamBoeicalntonpodites nay

co t I e,
oA’ RUABBARTbAN L AEnG chfisltiom SRQY Be.
humﬁulgt@l (wemﬁayéut blecks thegolgracton baiveeehOBMiaiking

frg;mmﬂﬁhlérhrﬁéﬂ% c&‘ﬂbﬁé&sﬁiﬁ’@&b%g gal |y binds hOSM and
ul ates the Interaction between hOSM and gp130 and

conpRPEviding a cgpfidate antihedent i al |y of) the heavy chain
of  SHQ provRiNElydobyRid @sli(BiHiculdRy HOSM pﬁE@céd By A0 12,

s o HGSRY oRgomieLir ehnes i leh SR

t her eofsunthiash rmmmirfanﬁgatrhnsfdirmdszl-rmu andbrmathd at es
the int act |ton ﬁgwﬁen hOSM and gpl130 whi ch anti body
conpri cﬁ %8 ts essentially of) a heavy chain
of SIEELanEcm 150 antitebdy of stgh (a)ofithin®@ S oBEep (b) Dndldr 51.

I n anoth &h&.\gﬁ% gs%f&rtm{ g S provided a humani sed

t her apeu or an gen bi ndi ngwf r agnent

t her é@fd%mmmﬂﬁ |thaamtsbndy picktemcbvodulatesdtiul at es
the i ntlﬁg%gdmhggéﬁ\ﬁ@gmtbqu hadl 9p130 wherein said

anti body or fragnent thereq npri ses CDRH3 of

SEQ Ke)spRgnally hymanising [spig E’\"‘UPQQ’!@F stepiprardidhg CORs of
SEQ, k) Bhd¥ebordting. shicPardiBeayfordiay @) & bftd £phaHiasedhcal
posi tions 28 ng 30,71 an)él5 94 o( )th(ghhumaﬁ accept or
heavy CDHHIPHS'#?’};\rremrk regi on and positions 49 and 71
of the human acceptor |ight chain franework are

supstitu the orre ondi resi dues found in the
co 1 e Abierts and RETAEHAKAS A I el Wipaof Wil e
I nammemamn‘eﬂrbddsmMn bélawe is provided a humani sed

t herapeutic anti body or antigen binding fragnent

t hereof which specifically binds hOSM and nodul at es
the interaction between hOSM and gp130 wherein said

an of conprises CD RH3 of
thPﬁMs tioh A br gfurther conprising CDRs of

SEQI D NO 40, 41, 43, 44,45 wherein the residues at
poﬁighi'aoﬂ@ 32@1@4\914@} il@szﬁaﬁgn 6fthd %t&ﬁcﬂoh%emrbm%ﬁm or
eavy chain framework regi on and positions
369%é304BIFB75“F‘10%MR§he human acceptor |ight chain
framework are substituted by the correspondi ng

resi dues found in the donor antibody framework from
whi ch CDRH3 is derived
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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 fromthe reference source. Thus

"resi dues found in the donor antibody from whi ch CDRH3
is derived" need not necessarily have been purified
fromthe donor antibody. |In another enbodi nent there

i s_provided a humanj sed therapeutic t1 pbody or

an i [ y
a7 ovalEsanT eRaoadaA el BRoYbGEPeRase

bi astschEXbowbepaial) félgiul'ﬁgdtﬁﬁ %\I;gﬁﬂgl dvkef_ffbmgﬁaawfdr h@rh eof

conpri ses . . NO. 3 opt.iona rther

co%"fpi'?%‘&%g%1%‘%@%@.{0}33%@361',‘@%@dﬁd %E\Kﬂ rein

t hdedetipton Hedawfpr ththemdetailamewor Kk conpri ses one or nore

(e.g. all) of the follow ng residues (or a

conservative substitute thereof): PositionResidue 28
29Figore BlilgAragasdhe KB chilassay usigh hOSNUpperadpel) sed ei t her

or bRk QWY thE profstb %5 &:&fm flguALi ve
su%st [ trel?t er {Jﬂ%r)eol) ; PosPtoi onResiI due 9
15E10 and 1003 chimaera antibodies of the examples.

Figure 4 illustrates gp130 inhibiion ELISA against hOSM (upper panel)
and ¢OSM (lower panel) wherein % inhibition as a function of anfibody
concentration for four humanised antibodies (B1L1, B1L2, B411, B4L2)
and thé chimaeric 15E10 is plotted.

Figure 5 illustrates the gp130 inhibitlon ELISA of the examples where
various humanised antibodies (B2L2, B3L2, B4L2) are compared 1o
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 hQ3M in
25% human AB serum.

Figure 8 illustrates the assay of figure 7 using cOSM instead of hOSM.
Figure 9 {llustrates 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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71 In anot her enbodi nent there is provided a humani sed
t herapeutic anti body or antigen binding fragnent

t her eof which specifically binds hOSM wherein said
anti body or fragnent thereof conprises CDRs of .
SEQ1.D.NO 1,2,3,4,5 and 6 wherein the human heavy
chain framework conprises one or nore (e.g. all) of
the followi ng residues (or a conservative substitute
thereof): PositionResidue 28 29 30 71 94 and the human
[ ight chain conprises either or both of the foll ow ng

resi dues, (or conservative substitute thereof);.
PEQqu ﬁZH iatrsdhe gr 2P inhibition ELISA using three humanised

antibodies (B2L2, B3LZ, and B4L2) and 15E-10 chimaeric antibody against
hO35M isolated from the synovial fluid of hum an RA patients.

Figures 11 to 16 illustrate the results of the conditions of figures 5to 10 in
the KB cell assay instead of gp130 inhibition ELISA with the exception that
the KB cell assay of neutrophil OSM of figure: 15 used a single human
sample of neutrophil OSM. Thus Figure 11 il lustrates the KB assay of
CHO produced hOSM, figure 12 of CHO procduced cOSM, figura 13 of
CHO produced hQSM in 25% human AB serum, figure 14 of CHO
produced cOSM in 25% human AB serum, figure 15 of neutrophil OSM,
figure 16 of OSM isolated from cells SF of RA patients.

Figure 17 illustrates the gp130 inhibition ELISA of the parent murine
15E110, the chimaeric 15E10, a hurmanised amtibody construct B3L2, and a
Fc lytic mutant of B3L2 against CHO produce:d 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 1510, 15E10
chimaera, humanised construct B3L2 and a ¢ Iytic mutant of B3L2

against CHO produced hQSM.

Figure 20 is a schematic illustration of the cornpetition assay of the

examples.
Figure 21 illustrates the inhibition of 15E10 (B3L2 humanised construct)

by murine 1003 competitor antibody of the examples. The percentage
inhibition of 16E10 by 10D3 competitor at equiimolarity (0.15ug/m):62.3%.
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I n anot her enbodi nent there is provided a humani sed

t herapeutic anti body or antigen binding fragnent

t hereof which specifically binds to hOSM wherein said
anti body or fragnent thereof conprises CDRH3 of

SEQ 1.D.NO: 42 optionally further conprising CDRs of
SEQ LD. NGO 40, 41, 43, 44, 45 wherei n the human heavy
chain framework conprises one or nore (e.g. all) of
the follow ng residues (or a conservative substitute
thereof): PositionResidue 28 48 44 67 A 69 71V 73 and
the human |ight chain conprises one or nore (e.g. all)
of the follow ng residues (or conservative substitute

t Ireg e 25 inParsdd PRSI AatRiadbcdBe in the gp130-OSMELISA
using non-glycosylated OSM.and where the gp130 concentration for
coating the ELISA plate is 1ug/mil.

Figure 22b illustrates the increased sensitivity of the gp130-OSM ELISA
when the gp130 concentration usad for coating the plate is increased to

Aug/ml

Figure 22¢ illustrates that the gp130-OSM ELISA works with both
glycosylated and non-glycosylated OSM. Non-glycosylated OSM; filled
circles, glycosylated OSM; open tiiangles. Note the sensitivity of the
ELISA is greater for non-glycosylatad OSM, possibly as a resulf of
glycosylation masking epitopes recognised by the detection antibody

usead.

Figure 23a illustrates the effect of the OSM neutralising antibody, Mab235
{R&D Syterms) in the gp130-08M ELISA. OSM only; open circles, O5M +
Mab296; filled triangles, OSM + MADB295 but with no gp130 on the ELISA
plate; filled squares.

Figure 23b is a schematic fllustration of how Mabh295 might potentiate the
QB5M signal in the gp130-0SM ELISA.

Figure 24 illusirates data from the KB cell assay showing the effectiveness
of OSM neutralisation by Mab 295. Cells were stimulated with 1 ng/ml
QOSM only, or this concentration of O5M rnixed with various concentrations
of Mab295 before the assay. OSM only; filled triangles, OSM + Mab205;
open circles, no O3M stimulation; filled squares.
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46 47 71 I n another enbodinment there is provided a
humani sed t herapeutic anti body or antigen binding
fragnent therecf which specifically binds to hOSM
wherein said anti body or fragment thereof conprises
CDRs of SEQ I1.D.NO 40, 41,42,43,44,45 wherein the
human heavy chain franmework conprises one or nore
(e.g. all) of the follow ng residues (or a
conservative substitute thereof): PositionResidue 28
48 44 67 A 69 71V 73

Figure 25 illustrates the effect of an OSM site |l! speciiic antibod y, OM4-
11.31 in the gp130-05M ELISA. OSM only; open circles, OSM —+ Isotype
control IgG; Filled inverted friangles, OSM + site || OSM specific antibody:
open squares, OSM + OM4-11.31; filled circles.

Figure 26 illustrates the inhibition of binding of a complex of OSIM with a
site Ill specific antibody (OM4-11.17) to go130 by a site |l specific OSM
antibody, OM4-5.3. 12.5ng/ml OSM only; solid bar, OCSM+OM4--11.17;
diagonal line bar, OSM+0OM4-11.17+ control IgG; cross hatched bar;
OSM+0OM4-11.17+ OM4-5.3; stippled bar,

Figure 27 {liustrates the emergence of site Il and non-site |l specific OSM
antibodies in sera of mice immunised with human OSM, as dete cted using
the gp130-O8M ELISA. Analysis of sera after first, second and third
boosts with human OSM; a, b and ¢ respectively. OSM+pre-imnmune
serum; open circles, OSM+antisera from immunised mouse; filled inverted
triangles, OSM+antiserum from immunised mouse, but without cgp130 on
ELISA plate; inverted open triangle.

Figure 28 illustrates the synergy in OSM neutralisation between a site [l
OS5M specific antibody ("hum 15E10", humanised 15E10) and a site [l
spacific OSM antibody, (17H10) as measured in a KB cell assay. OSM
neutralisation by 17H10 alone (a) or hum 15E10 alone (b); filled circles,
OS5M neutralisation by the antibody combination; open triangles

Figure 29 illustrates the efficacy of humanised 15E10 antibody in inhibiting

05M stimulated IL-6 secrefion from RA synovial fibroblasts. Each symbol
refers to a fibroblasts obtained from different patients.
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and the human |ight chain conprises one or nore
(e.g.all) of the follow ng residues (or conservative
substitute thereof); PositionResidue 36 38 46 47 71 It
is well recognised in the art that certain am no acid
substitutions are regarded as being "conservative".
Am no acids are divided into groups based on conmobn
side-chain properties and substitutions within groups
that maintain all or substantially all of the binding
affinity of the antibody of the invention or antigen

bi.ndi i[r t hereof _ar .egar ded conse tive
o ERGH A, 1A the N BiER og Bt PR a0 oy GERCHSH,
Mentiiedg OM4-5.3. OSM (25ng/ml) was pre-incubated with the

concentrations of OM4-5.3 indicated before addifion to the ELISA plate.

OSM only; solid circles, OSM+0OM4-5.3; open circles. '

Figure 31a illustrates the difference in potency of OM4-41.5 in i nhibiting
glycosylated and non-glycosylated OSM binding to gp130. Non -
glycosylated OSM; solid circles, glycosylated OSM; open trianggles.

Figure 31b illustrates the difference in potency of OM4-5.3.1 in inhibifing
glycosylated and non-glycosylated OSM binding to gp130. Non -
glycosylated OSM; solid circles, glycosylated OSM; open triangles.

Figure 32 shows the activity of two site Il OSM specific antibodi s (a;
15E10, b; 5H2) against glycosylated (filled circles) and non-glycosylated
(open triangles) in the gp130-0SM ELISA

Figure 33 illustrates the correlation between serum and synovial fluid
[O5M] in paired serum and SF samples taken from RA patients .

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

that two samples had parficularly high OSM synovial fluid concentrations.

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

Figure 37 illustrates a typical OSM standard curve in 25% humaan AB
serum
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Hydr ophobi ¢ net, ala,val,leu,ile neutral hydrophilic
Cys, ser, thr Acidic asp, glu Basic asn, gin, his,
lys, arg residues that influence chain orientation
gly, pro

Detailed Description of the Invention

1. Antibody Structures

1.1 Intact Antibodies

Intact antibodies are usually heteromulfirneri¢ glycoproteins comprising at
least two heavy and two light chains. Aside from 1gM, intact antibodies

are heterotetrameric glycoproteins of approximately 150Kda, composed of
two identical light {L) chains and two identical heavy (H) chains_ Typically,
each light chain is linked to a heavy chain by ene covalent disulfide bond
while the number of disulfide linkages between the heavy chains of
differant immunoglobulin isotypes varies. Each heavy and light chain also
has intrachain disulfide bridges. Each heavy chain has at one end a
variable domain {(Vy) followed by a number of constant regions.  Each light
chain has a variable domain (VL) 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 hight 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 constant region of
their heavy chains, human antibodies can be assigned to five different
classes, lgA, IgD, IgE, IgG and IgM. 1gG and IgA can be further
subdivided into subclasses, [gG1, 19G2, |gG3 and IgG4; and Ig A1 and

IgA2. Species varants exist with mouse and rat having at least 1gG2a,
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aromatic trp, tyr, phe 1.3 Blspecific antibodies A

bi specific anti body is an anti body havi ng bi nding
specificities for at |east two different epitopes.

Met hods of maki ng such anti bodi es are known in the
art. Traditionally, the reconbinant production of

hi specific anti bodies is based on the coexpression of
two i mmunogl obulin H chain-L chain pairs, where the
two H chains have different binding speci-ficities see
MIl[stein et al, Nature 305 537-539 (1983), WW93108829

a ragynecker et al! O 10, 199 3655- 3659, . Because
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1.4 Antibody Fragnments In certain enbodi nents of the
invention there is provided therapeu tic anti body
fragnents which nodul ate the interaction between OSM
(particularly hGSM and gpl30. Such fragnents nmay be
functional antigen binding fragnents of intact and/or
humani sed and/ or chi maeric anti bodi es such as Fab, Ed,
Fab', F(al3l)2, Fv, ScFv fragnments of the anti bodies
descri bed supra. Traditionally such fragnents are
produced by the proteolytic digestion of i ntact

anti bodi es by e.g. papain digestion (see for exanple,
Vanguepesampogimentifigrede Piovidas aa intent thegangytic plipody -

I eSRiRisiaN ERbBaR SEIMeROR 9%& SEal IBNOE. thhRother
producti on of ScFv

e Bird et al Sci nce
2 ggmbodimantghereis g aﬁdﬁﬁ? 8% '"%fh%w“? %’été’ﬁahtl'%
prafidbrdedivh MgviAg CORse $EQ|.RNG: neLs n[ﬁgartdefi:hm upmbleas

| et SE ARt e B R A ne than Fab
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et y b

e P O PR TS 7 a7 compi e ek
7am%#§@)0r@aﬁ% fragments can be produced by nethods
wel | known to those skilled in the art see Witl ow
eta! (1991) Methods conpani.gn, Met hods . Enzymol . 2, 97-
108 aneihergasfimart, dpee Eouaydee RUITR AR Merepeules. 217
SCﬁwubﬁayob@nt@reﬁcmme@ fragnteat:mereoabommsirg Vg HomsinE. Col i
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pr ofdsEQ.|.DwDcs7. precl udes an increased avidity due to
pol yval ent binding, and their short half4ife. Attenpts

to overcone these problens include bivalent (ScFvl)2
produced from ScFV containing an additional C term na

cy;tig g&gg %‘@%(ﬁ@é coupling ( Adans eta! (1993)

and McCartney eta! (1995) Protein
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di KBfiaf %h@é&%& m§§2 by pfb@ﬂ&éﬂ By £ BudBerd RRitHRE Keoke tdm nal
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d' I
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at oairal(sgﬁﬁi@)mlﬁEBSh loé which 46(Bze l'ﬂ,ﬁmnl\ﬁeeplor@@n@lﬁwﬂ%tﬁa@n of
b
gleﬁ\g{'tlggbf ﬁ%g%%h?%b?@ gxﬁfr;]'l %@%ﬁz%ﬁ%nﬁ%ﬁﬁ?s to form
nﬂmnmﬂnpbnaﬁheésﬁi‘séé-mhck at a/ (1992) Biochem stry
Loetetils tﬂawaef t.%gg%egm ek % RSw acaﬁslewuhe%&a mc.i.rlfﬂ&@b
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( ( BEnyyagiobp lagi Bes !bf@npfﬁ@aa%cb\wtfbvum%wﬂrﬂ‘gmgd%“'sew
units by a third peptide |linker, see Kurucz et a
(1995) J.Imol. 154, 4576-458Z Bispecific di abodi es can
be produced through the nongoval ent association of two
singl e chain fusion products consisting of VH domain
fromone anti body connected by a short linker to the
Vi . donmin of another antibody. see Kipriyanov etal
(1998), Int.J.Can 77,763- 772. The stability of such
bi specific di abodi es can be enhanced by the

- introduction of disul phide bridges or "knob in hole"
nmut ati ons as descri bed supra or by the formation of
singl e chain diabodies (ScDb) wherein two hybrid ScFv
fragnments are connected through a peptide . |inker see



1.5 Heteroconiugate anti bodi es Heteroconjugate

anti bodi es al so form an enbodi nent of the present

i nvention. Heteroconjugate anti bodi es are conposed of
two covalently joined antibodies forned using any
conveni ent cross-1linking nethods. See US 4, 676, 980.
1.6 Oher Mdifications. The interaction between the
Pc region of an antibody and various Pc receptors
(FcyR) is believed to nediate the effector functions
of the antibody which include anti body-dependent
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such as ADCC and/ or conplenent lysis. In a further
aspect of the present invenkion there is provided a
humani sed t herapeutic anti body which specifically

bi nds hOSM and nodul ates the interaction between hOSM
and gpl30 havi ng al anine (or other disrupting)
substitutions at positions 235 (e.g. L235A) and 237
(e.g. &37A). In a further enbodi nent of the invention
there is provided a humani sed therapeutic anti body

whi ch specifically binds hOSM and conpri ses a heavy
chain of SEQ1.D.NJ:61 and a Iight chain of

SEQ |1.D.N0:12. O her. nodifications include



Delivery of therapeutic proteins to the brain has been
hanpered by the presence of the blood brain barrier
(BOB). Were it is desired to deliver an antibody of
the invention or antibody fragnment of the invention
across the BBB various strategies have been proposed
to enhance such delivery where needed. In order to
obtain required nutrients and factors fromthe bl ood,
t he BBB posseses sone specific receptors, which
transport conpounds fromthe circulating blood to the
brain, Studies have indicated that sone conpounds |ike
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| O tbratioh RwRRR fod sAa§BegId specificity tovards
the transterrin transport receptor. 2. Conpeting

I mmunoql obul i ns The present invention also provides

' Wﬁﬁcﬁh%&gnhaﬁhg@ﬂé bROREE S HMRthramktidRErapbitigngbody or
fragnents of anti bodi es and other protein _entitjes

S UGHYSRD PRFVOS GAEMER ReroRRAEPTSEEA FPRHR o) SR NEsR
ang;r eﬁupla?]_m:m Wdtich &bé&lﬁddl}é bh’na? ROSH 2191 Medviees (iROSM
and the therapeuti¢c anti o 0 I nventl1on or
e et e B o T

c hanmbodimdsEdre B MOviddd andman lintgh thethmiutic ahtibody or

SEQ |.. D NO..12.. The, coO ting. i nmuno bul.in.  _anti body
A d TG e G FORR el R BBk aAB her
pr @RRNIGFERL.P.8Och 228, 4, hambé dhe sarfablli repicaysyingt

equ S QRC ' t least 25% i nhi bition,

t yﬁég"?y”g'g&@ﬁ%?%g?gﬁf’ 4fgrbr e typically at |east 50%
i nhibition. Thus in one enbodi nent of the invention
there is provided a nmethod of screening a candi date
anti body or anti body fragnent to detern ne whether the
candi date anti body or anti body fragnment is a conpeting
anti body as herein described which nethod conprises
the steps of; (a) incubating the candi date anti body
or antibody fragment with a,dherapeutic antibody
conprising a heavy chain of SEQI.D.N0O:11 and a |ight
chain of SEQI.D.NO:12 or antigen binding fragnent
thereof; (b) determ ning whether the candi date

anti body or antibody fragnent thereof of step (a)
conpetitively inhibits the binding between the

t herapeutic anti body or antigen binding fragnent
thereof and OSM and in particular hOSM Typically an
ELI SA based assay is enployed such as the ELI SA set
forth in the exanples. Typically the. OSM and/ or hOSM



t herapeutic antibody or antigen binding fragnment
t hereof which therapeutic antibody or antigen binding
fragnent thereof conprises a heavy chain of
SEQI.D.NO: 11 and a light chain of SEQI.D. NO:12. A
conpeting therapeutic antibody or antigen binding
fragnment thereof naybe of any of the above anti body
structures. For exanple, the conpeting therapeutic
anti body may be a primte or human intact antibody or
a humani sed anti body typically of an 1gG isotype e.g.
1901 or 1g&4. Conpeting therapeutic antibody fragnents
maybe Fab, Fab', Pd, F(abr)2, ScFv and the like. A
conpeting therapeutic anti body nmay be produced
according to the nmethods disclosed within this present
specification_ A typical protocol for the screening
net.2 azhicheede ishdHisognised Astibedicforth in of the
exanpl es below. 10D3 is an exanple of a conpeting
anti body of the invention. See Table A below. 2.1
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(a) incubating said antibody with glycosyl ated OSM
particularly glycosyl ated hOSM under conditions
perm ssive for binding; (b) neasuring the binding
affinity of said antibody; (c) selecting said
antibody if said anti body has a binding affinity of
greater than |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
onnucIeotlde cul turing said host cell of step

( ds’a'aﬁ%cé? imest F%Jﬁssuafé PR ELSoly EXRFRIE iR P PTof  sai d
anwbmdm deNt that b@ n@wmw%erm@lme imfthogieulia padtkiy to

urg fyin the a step (e).;
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specifically binds native gl ycosyl ated hOSM
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gl weeeH Bk Adn AP cBRdniBrdbe 34tDdY Re el HuRAIZing

bet ween sai d natlv I cosyl ated hOSM and gpl130 in the

melhEaaaRIe Eegipns, T ferhurpaqisalipn Bayrgdinest o
Io:I i pc?ﬁm.tprmh@ fg@t(rj id aumdmtfﬁdrﬂ%r @BR@thrﬁg atBRs fn_nwblamd.
ur e rovy,deaq, e antl | e | C S CilTlCa
b ol tR6 Bbiests 3 Pufiahs ARG ey Brbrms BRe Mormter i A
b| scr.ﬂffogi rabvidend bythasrancghly catysabetigdrdiviing descifichye of
%ﬁﬁ’&&;} IEﬁ{Qirf}Y B&%Q b'y't poé?%@hfl Caﬂ{ Ehefical NE

|nven fon-’i's an odres bi nd
gl srevasterigties uﬁei\xpDBantfam | %helsye fedioree atehiattu i detkrmirtedv e

|
IFB AR ARG U s o P
sofe (ﬁnﬁé’ﬁtt@e natwe EWE't siijiga g WM%WWWFW ed by
a (BB bé’rﬂphﬁﬁ’d theI0Rs UL [urgs dg’r@lﬁ in MRAunddenRdid) 84n

enbodi nents, the nethod uses hOSM t hat has ggt"een

gl BreBSYevariry mﬁlag RUKIE EBRE ﬂéa@mﬁwmed%r R

t I @itbogiei e doRbr Eahfﬂfb‘iife% bixd a’%ﬂiﬁﬁ[ehﬂﬁ{anﬁﬂn{ewrk nat I ve

h Mtht has bg% SO ate fromthe ?!Pvéjaolﬁ

ex ?ﬁﬁ‘"@ On BRTEHR )W Q?é‘ﬁiag‘ feging (G4¢ ﬁﬁ'@s §E S 11 U| d

of NatlreaB2 h522-525 {ied YerhBéyenvman/ (1888)e3tignee 239, 1534-
15636). However, COR grafting per se may not result in the compleate
retention of antigen-binding properties and it is frequently found that some
frarnework residues of the donor antibody need to be preserved
(sometimes referred fo as "backmutations”™} in the humanised molecule if
significant antigen-binding affinity is to be recovered (see Queen C ef a/
(1989) PNAS 86, 10,029-10,033, Co, M ef af (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 antibody maybe chosen
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3. Production Methods Antibodies of the invention
maybe produced as a pol ycl onal popul ati on but are nore
typically produced as a nonoclonal population (that is
anti bodi es directed against a specific antlgenlc

bi nding site). Antibodies of the present invention
may be produced in transgeni c organi sns such as goats
(see Pol lock ef a/ (1999), J.Imunol . Met hods

231: 147-157), chickens (see Mrrow KJJ (2000)

Cenet News 20:1-55), mce (see Pollock eta' |b|d)
or f"B'f"é’rﬁ%g‘al{ﬁé@ A P FF’M"U'? seowmaniFameperkioR)- T

B' Qélﬁﬁi&ﬁ@f huria:lm FRY %an 284naddbeithir Eorﬁmﬁ’%é coé!?éngg@gr 4,
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Antimhndnﬁlsodymye ahm.twh@d ftcottie tarhabyaccston festheviyrtchesi s.

he jnventi i cal
or g R bl ool  Geb B Fbliefite Bl e ikl kg
vveusemmm lt!mtifyrms:dn shkm:tdrmw importdre regidues fsee
po{ﬂmgj%' de encoding the antibody is isolated and
i nserte igto a replicable vector such as a plasmd
for further cloning (anplification) or expression. One
USRltéthatfely, RThAS OIS hayBd Senibval Y arﬁac%sé ¥PLBRLAR

system (such as sol d by Lonza Bi ol ogj cs) tlcuﬁarly
whestatis 'ﬂ%@k’S‘ﬁ:@ILF"“H%B @W%ﬁ“%@f"{%’é‘é’“%g lin heavy
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i sol ate conventi onal rocedur es
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usiadividoal smfacepbmmat havi falstrong pegerentd Rl SRR MEmber
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Si @@Lhmc‘sléeﬂmw T.opf a {19947 .).MebhBiot 236 p959-918). Therafondt
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T o pEteiE 1 e B A e R REH o PhBRATRY B [ Mlitng
t h%XHOF%tesaww byitstisargwerk aegioprolhahditferdoan d@ss osealyt o
f aishd hﬁhﬁﬁ?@ﬁ@é&b@r‘se&’a}s& b:%ogrh.g&g&ﬁ&%' ag the

i ght and heavy chai ns |nser I'nto separate
% e%qr@lage%wah ﬁ‘r‘f}/ﬁcﬁ ﬂ?@@%ﬁ"?'@}’d EP'BQE@P'&N tspBIrEee 6rFjdusat o
t hma aaremiﬁ@is,ﬁt 16 RdrdeRlihe MbuskoRdriaB r@gbh ibgibeayhechai n

a(r;'P rg t chain can be inserted into the sane vector
U3

HEREE SY8iem ies alspMpbse-Ecef ¢/ (1 Qu%lgl Hendboakalg to
o) nEx;mﬁﬂmdl‘elm'ﬂ&mﬁfconw Vel 8L The lpﬁkl@ﬁﬁdo%ytoh floRodiSnal

e e s e

anta |rda‘ent9d tir asdiwenegemgh backusg oﬁlyagﬁemﬁ‘adel‘tﬁltménmf)di ine

od conpris ert| into
vec o%d e %ugﬂoﬁlﬁ% r%%{hllec? cﬁsau h’*rf“'g'%rfiﬂﬁﬁ?*ﬂﬁ"e
cfﬂﬂmoam# o2t dubin Wy EHAIOGBS65. a t her apeutl c anti body of
the invention. See Table A below In other enbodi nent
of the invention there is provided a pol ynucl eoti de
entBiiangther pubpdieent otibednventien/ihate iseovidgiedimasri
fQHEJ&péﬁtlcﬁ.ﬁ@oéydﬂdm ﬂs'?_h qaulnap é\@ ke t?‘ 91%1%41“
t 'S provid

nbodi.nment of the |nven |on ere
pd#cwﬁr& fusst Qe hemasgonstaat fraien fwhigh rwha.oﬁa Iy isatyPe he
sequence set forth as SEQI.D. NO 16 or SEQ I.D. NO: 53.
I n anot her enbodi nent there is provided a
pol ynucl et oti de encodi ng a Eunanlsed VI A donai n havi ng
the sequence set forth as g D.NO 17 or
SEQ | . D. NO: 54.



In anot her enbodi ment there is provided a

pol ynucl eoti de encodi ng a humani sed VL chai n havi ng

t he sequence set forth as SEQI.D.NO 18 or

SEQ 1.O NO:55. In another enbodinent there is provided
a pol ynucl eoti de encodi ng a humani sed hdavy chain
havi ng the sequence set forth as SEQI.D. NO 19 or

SEQ |.D. NO: 56. I n another enbodiment there is provided
a pol ynucl eoti de encodi ng a humani sed |ight chain
havi ng the sequence set forth as SEQ I.D. NO: 20 or

SEQ. | NO:57. 1t _wil]| be immedi ately apparent taq

© G 1D A sPREEF bpBS hERVAD repuHHE: Medureaey of
t heeyepe Site IodHESMhidganl ve pol ynucl eoti des to those
di scl osed herein are also available that will encode

t he pol ypeptides of the invention. 3.1 Signal

s etjuanities epbbdiveot deredé prdvdet # skmciintherdpjeotic aniibtioey
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b1 eRh I nchhiifafft EROAGHTEb BpRRRLS RO (e
N censian (rgiat (whivh maybe oé aprgE ddatypehe. [gGdhahickequence
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Forg%r'(okaryotl c_host ce he si | sequence nay be
an = -NFe? pHePhBNE42. Bueh antibpries seay fuithercampssanl e

enhemah exstant fedidtpstanslgRbyyeasH. 19&4r etion the signal
sequences nay be a yeast invertase | eader, a factor

| eader or acid phosphatase | eaders see e.g.
W) §04r b8 o4 mbbdimeatminatd i@ provddd S hinesic terapéutReGiBbd Y

| . h h ' . I | d ti
B a1 B R A
c hepnstandregienahichlvhaybe Bf gilg@lidotypgchegsioGrnalvhigshquence i s
[ LN i ; j th i.b

ot Tl MARHOM yalifThe CoRSr SRR A ah e T rROSY
r ep! PEQL-PIS:48r 41 B 4kAoddSin the art with pBR322

suitable for nost gram negative bacteria, 2g plasmd
for nost yeast and various viral origins such as 8V40,

polnipiher subpRient herajsprodegahmanigedstheranestic i an

C ehhthodieengntighh Binkihg fAGrENDtHte i Al dhCpeLRBaIGYFRRNENt

is @8M£p%ede for mamTaI I an expressjion vectors but the
5\ seodilater Eprpibits o BRES) fhe intesadtion bptyreaiiteer .
3. B oSebSitanagpnea.ker

In another embodiment there |s provided a humanised therapeutic
antibody or antigen binding fragment thereof which specifically binds
hOSM and comprises a CDRH3 of SEQ.LD.NQ: 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
hQ3SM and comprises CDRs of SEQ.LD.NO: 1,2,3,45and 6 or
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Typi cal sel ection genes encode proteins that (a)
confer resistance to antibiotics or other toxins e.g.
anpicillin, neomycin. nmethotrexate or tetracycline or
(b) conpl ement auxi ot rophi c deficiencies or supply
nutrients not available in the conplex nedia. The

sel ection schene may involve arresting gromh of the
host cell. Cells, which have been successfully
transfornmed with the genes encodi ng the therapeutic
antibody of the present invention, survive due to e.g.

ferr by the .selection marke
ot AL AL AT QA B0 do e BB PR R e ke
whéHmaR mnﬂmﬂf@imamfﬁbe mCesoivpd, ereedgGh. t he presence of
met hotrexate. CHO cells are a particularly useful cel
line for the DHFR sel ection. Methods of anplifying and
s elne@tathng eApedimeast thera jg pryideda MoFmRisadtherapgutc wel |

eSbﬁﬁHdd? Bednt ntbhﬁl rﬂtagﬁ'%ﬁt tK@l‘éfaf'ﬁﬂlcﬁ specifitall$ binds
|PFIO| hﬁ 597 601-621, for review, see
wep’/f?? tw dppraptiaschatyesn hEM aGshanisai ande
fierwipdli o B i th o i Ol
zn ug
fu??ﬁ@'g@iﬁﬁﬁlggégn#ﬂgo t amat e synt het ase expressi on
system (Lonza Biologics). A SU|tabIe sel ecti on gene

et 1y HEfhsr BmbEgagh eledS ghdvle AP EF L SRRTlE Flbooy

pr ohdntigen bﬂwdmg@wpmesthmgommmtbmmaw binHe hD&Weatd on

ar ng the
i paateR 8B op ot AGRR) 4G PRLMAEN ERERENCY o
pr BPFBPrEseS (Wappsistgesssnlisly eihd heawtadhsin o P 1.8xNOyEStands

al kaghtrAaBRPSEDAIRRG:51 r ypt ophan and hybrid pronmoters
such as Tac. Pronoters suitable for expression in
yeast cells include 3- phosphoglycerate ki-nase or

ot hednotHey @ﬁibuamfénﬁmémn@gmwgd a@H Ao tﬂébé&‘a@ﬁ@ der hyde
ase, hexoki nase, uvat e

hat e d
e PR O e KRG iaematy BRALuBEh gpaftiely Sinas
phb@ﬁwmmj mmmaeme int&actiynaspheg OSMPARI GABSFarEE

Ry PRRREor kNG ook BT DREe SR ARG

rrem@tidnaihﬁudhwmmnsin@ﬁm SEEsIEa NG bl 24 fSoandng Whé\@&*n
m*h%b@étéilfe@eﬂ oﬁﬁérﬁ%eigg‘.’f’ﬂ ﬂcér%s éﬂ‘tfhg hﬁﬁ%ahoaréc?;?ta ?ﬁvﬁgls

for exg;e55| n n mahmal 1 an ce ystens inc
pr B ERrgewerkegien gl nasitiens ﬂ&whqb@'il tﬂrﬂtb dnamesdapises
( elight cRAE RAMERYSR a@ésut}% 'té&leoyplﬂg l)llrgg?on\flh{g’r?srdﬁ%%%ﬂnd
saycoma virus, cytoneg OVIFUS
i niPds Q?"@"é‘amlwyé@ﬂ'@wﬁﬁ‘dfﬁﬁ'ﬂ which G%H@\ﬁ derivedhepatiti s
B V|rus actin, rous sarcoma virus (RSV) pronoter and

ﬁﬁ¥ L Iate Sim an virus 40. O course the
ch %8 empodimest there ipaioxided gdwmanisesherapeutic
C oantibiypor mmgemmb.ngha hesttherbt wwn%ﬁ@pé@ﬁcam« Bfrﬁi%s' on.

hancer ere appropri
exﬁ?ggs | gﬁ“?ch' ?%tﬁﬁ glier@ﬁ}mrtt?@‘? Dgh' r“’hﬁr%‘He nt
opzidbhtiboly pkieahrhant tHeeegd comptics @:b RARIUF SBD.RD WSt

nce ces in
o S OB OF ST NG P SR B
fetoprotein and insulin. Alternatively, one nay use an
enhancer el enent froma eukaroytic cell virus such as
SV40 enhancer (at bpl00-274}), cytonegalovirus early
pronot er enhancer, polyma enhancer, baculovira
enhancer or n urine IgQ&a | ocus (see WO04/009623). The
enhancer is typically o cated on the vector at a site
upstreamto the pronoter. 3.6 Host cells



Sui tabl e host cells for cloning or expressing vectors
encodi ng anti bodi es of the invention are prokaroyfic,
yeast or higher eukaryotic cells. Suitable prokaryotic
cells include eubacteria e.g. enterobacteriaceae such
as Escherichia e.g. EColi (for exanple ATCC 31, 446;
31,537; 27,325), Enterobacter, Erwnia, Klebsiella
Proteus, Salnonella e.g. Salnonella typhinurium
Serratia e.g. Serratia marcescans and Shigella as well
as Bacilli such as B.subtilis and B.licheniforms (see

s PERel Dok IRt o Rpaa b e o PSR LRI A ces

C € mendplir AeavyshairZfosaaaiia raaioncad ppsnubrm 3KBayGATOyafes

(Rt So e cital oot it BRualpey 48T 010

Pe nyrespandig Biskives favot jn the sch:_r@@ﬂl)ﬂdya“&mmqu fioamahigh,

tﬁﬁ@ﬁﬁ Lesia (EP244, 234), Penicillin,
Tol'ypoc agﬁﬁn1and Aspergillus hosts such as A nidul ans
and A niger are also contenpl ated. Although

Pr ﬁltw Nf)ﬁﬂt)pﬁar&ﬁ@o M\@Qéhknmﬁ? trferl tfxaﬁﬁ&teﬁﬁﬁ'@jehb&ﬂhé y t
conte at ed he i nven 1 QN I Ca owever S
cefntendgd 19 ﬂ%ﬂfﬁrr@ée?h’ th%ﬁ?gﬁ{ﬂ.%f#ﬂ%ﬁﬁ%“ it %%'Pﬁ#ée I&’Bflsfcé'?
SUbh@hlfcﬁﬁV@mh&hﬁmm alze %6 defik Invaterit Wnith igeHuEtaign cel | s

7o 9B B A B e o e ot B e e

i dmrye cBhussrésiBibs dGnd (INFECoBRLantiBEA) frors NKBROCDRTGA:

nane 0B Aot narrdablifete S s ot bR ege,

DHFR- CHO ceII line such as DGA4 (see Ul aub eta!,

1 .
éa?r?ﬁnaﬁr%ﬁﬂoﬁﬂﬁ%lt h%g i I | nes 321%} E%P%)eu’uc
s uapiimsly onagligep @F@lngﬁfﬂ%‘@"y@ﬁﬁ?@f yhigh ISP"&‘%*G“”l Gl loinds k | d ney
cehbsmM ﬁﬁé@ﬁ%]ﬁrﬁﬁﬁdmﬁmehi FBRYF Et?rhér%e(sfﬁlﬁ@ﬁ
CRL-1587), HELA cells, canine kldngg cells ATCC CCL
34 PEQHPAIP: B@ntionaly fusthenganpristng Glays of i dd) Ny 1.2.4.5

Ny @h@ BRvHRfeih JHEHIGTER r@ew Shafin mamédﬁﬂc(ca&@né{ss BndOrmadad) ,
Sp210 odi nent

, YO . Thys t he_inventiqn
i Al oling (1 Rulre STty ¢ FameramtHtRbLRS Firect
conprising a vector encoding a heavy chain and/ or
%gg chaln of t@ therapeutic anti body or antigen
KE"f r agment RYHIYRof as descri bed her ei n.
TyﬁBcaIIy such h&st cells conprise a first vector
gdlng the light chain and a second vector encoding
sal hea-vy chain. Bacterial fernentation Bacteri al
sy§9ens are partifcularly suited for the expression of
antibody fragmengs. Such fragnents are localised
intracellularly or within the periplasm. |nsol uble
pePfpl asnmic prot&ns can be extracted and refol ded to

f oGy ﬂfétﬂl.h‘r%rﬂ%ﬁi &ﬁc&%&&g bfftter bPLHMIR ARESTINBN (ng

t hose, ski art, see Sanchez etal
J. Bﬁfs&ﬂt@érﬁ?f&c‘"sei’zﬂf'\’ﬁ”&%iﬁ%ﬁ&hed’ﬁﬂﬂvt PM eta! (1999) Lett
Appbsnhmroblol 29, Regidhe’. 3.7'Cell Culturing

Eods Host cel|'s ansfornmed wth vectors encodi ng
thé t herapeutic anti bodi es of the invention or antigen
bi ndi ng fragnents thereof may be cultured by any
nmet hod known to those skilled in the art_ Host cells
may be cultured in spinnersfl asks, roller bottles or
hol l ow fibre systens but it is preferred for ler&
scal e production that stirred tank reactors are used
particularly for suspension cultures. Typically the
stirred tankers are adapted for aeration using e.g.
spargers, baffles or |ow shear inpellers_ For bubble
colums and airlift reactors direct aeration with air
. or oxygen bubbl es naybe used Where the host cells are
cultured in a serumfree culture media it is preferred
that the nedia is supplenented with a cell protective



as pluronic F-68 to help prevent cell danage as a
result of the aeration process. Depending on the host
cell characteristics, either m crocarriers nmaybe used
as grow h substrates for anchorage dependent cel

lines or the cells maybe adapted to suspension culture
(which is typical). The culturing of host cells,
particularly vertebrate host cells nmay utilise a

vari ety of operational nodes such as fed-batch,
repeat ed batch processing (see Drapeau eta! (1994)
cyyftechnology 15: 103-109), extended batch process or
perfusion culture. A'though recorrabinantly
transforned manmmal i an host cells may be cultured in

. . C! o
ST STRRE AR RSB TE TP |

ar antibery oF enfigen bingingrimomenttberent whicteepasiigally bindsh as

dl ROLAFRSErbiR sKRBIMtBbdyr ﬁégx%e@mé&s&%%heéa @BKs of

or. commerci al 'y avai l medi a_such as

P SERGILIRY 3.5 AH0 GHOPI I R ARGYY GRgIG Tamework

S ue@h@mabaé onhRfee(elie 8IBSH BHeyfolwliy ®RBidese(ogyn sour ce
such as %ﬁﬁ F ﬁ s¥ﬂthet|c growt h factors such as
re&%ﬁﬁpﬁ SHOFEYIE e serum free culturing of host
cells may require that those cells are adapted to grow
in free c & jons. One adapt ati on approach is
topggpgg}e such éé%dcells in serum containing nmedia
anddrepat edl y exBhange 80% of the culture nmedium for
thggserumfree nepdia so that the host cells learn to
adapt in serumfree conditions (see e.g. Scharfenberg
K 8¥al (1995) inTAnimal Ge// technol ogy: Devel opnents
topprds the 21stgcentury (Beuvery EC. et a/ eds),
pp619 623, Kluwey, Academic publishers). Antibodies of
t h&*i nvention sefreted Into the nedia may be recovered

anﬁ?qmélhﬁhﬁﬂ lightuRairh@mipEsdseithe 6]']930@1 ma?a Rl wiRl

tec S to egree.of puri i cation
su'i'eP@Hfg% q&?"stq%‘éa?wﬁf'@??g@ge 90For exanpl e the use of
t hBosifient i C antlbodlaemdﬁethe i nvention for the
trgatment of hi' mancpatients typically mandates at

| east 95% purity, nore typically 98% or 99% purity
cofibared to the cult¥re nedia conprising the
therapeutic an-tibodies. In the first instance, cel
debris fromthe culture nmedia is typically renoved
usirgpotenempbedigent barefip plogided adymansed therasaticon st ep
of aﬂtﬂ@df&pﬁ‘lﬁéﬁlBﬁdﬁlﬁ'ﬁﬁgmgnﬁﬁer?bﬁﬂéﬁ Lo dcRHch® hinds to

uItrafl tration an tration Avarlety of
PMvdeRgin aa'é@%faqar ogfr awamtggergofmpg'éﬁs CDRH3 o

e|£E®ﬂthrtQSdpﬁoﬁm fiGrHEP BEH S Rs bESBAII @RS, such as

ﬁ%ﬁ%g@%? affinity chromat ography

# ”Hﬁ"éFFWhWFV‘?%B@WWE‘@9§W@ﬁ%§ﬂ%h

asDrpmbrgme gt &ljioh e faIRArY rebid cisoh 8 kbesdritios aabdtaRe
chgnabography (HLC, see US 5, 429, 746) are avail abl e.
I n"'6ne ‘enbodi ment, the antibodi es of the invention,
fO||0MAng various clarification steps, are captured

ég %oteln Afidgeaf finity chromatography fol | owed

urther chronatography steps such as ion exchange

and/or HA chr omat ogr aphy, ani on or cation exchange,
si ze excl usi on chromat ography and amroni um sul phat e
preci pitation. Typically, 3srious virus renoval steps
are al so enployed (e.g. nanofiltration using e.g. a
DV-20 filter). Follow ng these various steps, a
purified (typically nonoclonal) preparation conprising
at |l east 75ng/nl or greater e.g_ 100ny/ml or greater
of the antibody of the invention or antigen binding
fragment thereof is provided and therefore forns an
enbodi ment of the invention. Suitably such
preparations are substantially free of aggregated
forns of antibodies. of the invention. 4.



200ny) of anti body of the invention (or antigen

bi ndi ng fragnent thereof) adm ni stered subcutaneously
per week or every two weeks_ Conpositions of the
present invention may al so be used in prophylatically.
Dependi ng on the di sease or disorder to be treated,
phar maceuti cal conpositions conprising a
therapeutically effective anmount of the anti body of
the invention may be used sinul taneously, separately
or sequentially with an effective anmount of another
nzgicanent such, as an anti-inflanmatory agent for
exanpl e a NSAI D, nethotrexate, bucillanm ne, sodi um
t#4& omal ate or ohe or nore of an anti-INF al pha

t peat ment SUChFﬁS Enbrel TM (et anercept), Rem cadeTM
(irnfliximb), Hum rarm (adalinmumab) and/ or CDP870.

ABT i bodi es of the invention maybe used in conbination
wshh an effectiye amount of an anti-TNF-al pha receptor
anti body, see Davis MNeta! (2000) Ann Rheum D s

568t Suppl 1): 41VY43. In other enbodi nents, antibodies
ofathe inventi og maybe used in conbination with an

effective amount of an agent directed against; .
£ e g (G Ehal REPESAS cneert et (7.9-A1 f (o Eelowig,
etealdueé RO QInsctimivibehsingd Se@bguppl 1): 54), |L-8,
Eh-%% VEGF, IL-17,RIL-1§ (see Taylor eta! (2001)
PFHBPI ni muno1. 13R*8%4€616), anti- I CAM and/ or
adbi - CD4 anti bodi es,F agents directed agai nst a nenber
Ofgthe MWP famly e,g. MW-1, 2,3 and/or 13.
Am?ibodies of the invention may al so be used in
cthPrbi nation with anfagent that ablates cells known to
bgzinvolved in the igflanmmatory process, e.g. CD20
positive B cells using for exanple MabtheraTm Qhe r
tﬁ%rapies in conbindtion with antibodies of the
i nvention include anti- angi ogenic therapies such as

ant agoni st f the integrin avl33. Kringles 1- 5 (see
Al AP Rirbomantihereh arayidenay imengesdergmtc ©
SamBddiR3Oantiges Gindgdrabientihéeest wWiich specifically, biG20E0)

RSN el b PP sp T ot CBRRA i ng

aSkRLLINOp 40 1g,48 #3144 e Saviterdio thye dhimiahdebany elein on or

Al it i h
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i AEnsenetivosstigle hewof)s al so contenpl ated by the
present invention. The invention furthernore provides
a_pharmaceuti cal conposition conprising a

t Resifigaut i cal | yReslduect i ve anmount of nonocl onal
tbgrapeutic antjbody or antigen binding fragnment
thereof as described herein for use in the treatnent
of8di seases resbonsi ve to nodul ati on of the
ipderaction between Site Il OSM and gpl30. Also
phgvided is a pharmaceutical conposition conprising a
t herapeutical l y“effecti ve anount of a nonocl ona

t B&r apeuti ¢ antLbody whi ch anti body conprises a heavy
c ?in havi ng th@ sequence set forth in SEQI.D. NO 11
and a light chain having the sequence set forth in
SEQI.D.NO 12. Also provided is a pharmaceutica
conmposition conprising a therapeutically effective
amount of a nonocl onal thegapeutic antibody which
anti body conprises a heavy chain having the sequence
set forth in SEQI.D. NO 50 and a light chain having
the sequence set forth in SEQ1.D. NO 51.



4.1 Pharnteutical conpositions for the nodul ati on of
both Site Il and Site Ill interaction. One aspect of
the present invention is based, at least in part, on
t he unexpected finding that nodul ating the interaction

of both Site Il and Site Ill of the hOSMw th their
respective interacting partners (i.e. for Site I, gpl
30, for Site Ill OSMRI 3 and/or LIFR" and/or gpl30 for

bi ndi ng of a second OSM nol ecul e) di spl ays synergy

conpared to nodulating the interaction of either of

these two sites glone. The present invention

t héPefore pr ovi d%s a met hod of nodul ating the

iogbgg a@tﬂmﬁb@hmg difiphb@ash m}ﬁ&egeq Al ﬁgxamdalsvfing
ich nmethod conprise rOV||nga ite

antRer G Senfinae shssie Bfecth (i Cer Ahibi ting or

bl Pokitiag) t he i nt er aBe&idnebet ween Si te Il of hOSMwith

gp130 and providing Site Il antagonist capabl e of
nodul ating (i.e. inhibiting or blocking) the
i nB8raction between Bite Il of hOSM and OSMR and/ or

LI gR and gpl30 (forgbinding of a second OSM
nDIecuIe) ) dlsplays synergy conpared to nodul ati ng
thé7interaction of eher of these two sites al one.
Theqpresent inventiog therefore provides a nethod of
nodul ating the interaction between hOSM and gpl30 and
LI FR and/ or OSMRp whi ch net hod conprises providing a
Site Il antagoni st capable of nodulating (i.e

TP S AR A LR

ant@mdsis beingdbbreseofativey'dAunitol avips(dre divided mtbataupg or

Qe e ) cotfion & bR bRBalEL U Busdifiohs inth o, 211
a Pk maindd el oasubstanpalyialliobihedunding affinily Qiﬂfﬁ a@body of

t hﬂeﬁ%ﬁhb&oﬁé’tﬁn‘g@ﬁﬂ%d%'fn%Bm%Hﬁﬁlalfe'o?%'e r¥g§¥h£ﬁi§s hOsM and
nodul ates the 1 nteraction t ween d gpl30 (a

Si eenservalivi ?%ﬂ"yt'mﬁ(ﬁ%thé@'lﬁm%ﬁaéﬁ are pr ovi ded by
this specification) and a second therapeutic anti body
whi ch specifically binds hOSM and nodul ates the

i nteraction between hOSM and OSMR and/or LIFR (a Site

Il anti body, an exanpl e of mhich is connercially
ayaH-able—as—MAO295—R&D-systers) he—second

th@‘gé-é?@@ﬂi c anti body may bem%@-agﬁl sed by its ability
ton;;ha;ﬁ@ (| e. | nh| bi t dr mak.etkyaljidgle nteraction |
bet dtlor L+ FR i A-an—ELH-SA-based

ag Q%'{}F%P?TP@E'WSFW. P HEYBHTbs. 1.6, by iis

abpkidicy to neutral i se OSM |!Pasbhg]uKB assay of the
rp-es—and—hRet—hht-bi-t—t )
H & ELI SA assay of the eﬁ?ﬁp?'@s S ESe 1
1téshmdythmwueeric&0mgm sed bygly.tsoability to inhibit
Mlbl |ng in the ELI SA asjsay of the exanpl es.
B%ﬁ %Y both the first and second therapeutic
tidoadices are nonocl onal . |litp,Wwrl pheof course be
oparent—to those—skt-Hed—+nthe—art—that—+t—+srnot
necessary that the pharmaceutical conposition
conprises two antagoni st entities (e_g_ two
therapeutic antibody entities) since it is possible to
provide e.g. a bispecific antibody that specifically

bi nds hOSM and nodul ates bggh the interaction of Site
Il and Site Il with their respective interacting
partners. In another enbodinent there is provided a
kit-of-parts conprising a first pharmaceuti cal
conposition conprising a therapeutic anti body which
specifically binds hOSM and nodul ates the interaction
between Site Il of hOSM and gpl30 and a second

phar maceuti cal conposition conprising a therapeutic
ant i body which specifically binds hOSM and nodul at es
the interactian between Site Il of hOSM and osnmRp
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It wll of course be apparent to those skilled in the
art that at least a first antagonist (such as an

anti body) that binds gpl30 and nodul ates (e.g. bl ocks)

the interaction between (a) gpl30 and hOSM and al so
(b) OSMR and/or LIFR and hOSM may achi eve the sane
obj ective as set forth above. 5. dinical uses.

Anti bodi es of the invention nay be used to treat a

variety of diseases or disorders responsive to

treatnment that nodul ates the interaction between Site
Il of hOSM and gpl30. Particular nention is nmade of

di seases or disorders involving the production of

pak i maimadntiRigds of TNF al pha (i.e. a TNF al pha
nmedi at ed di sease or disorder) and those di seases or

di sorders characterised by the breakdown or
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nore commonly found in post-nenopausal wonen, with the

devel opnent of Heberdens nodes_ Secondary QA has an
ulndee leyribaginsnd stthe imvientien theeirprovided si h@pe@&cg et's
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O particular concernis the disability afflicted to
wei ght bearing joints such as the knee, hands and hip.
QA is an extrenely debilitating disease that at its
severest requires joint replacenment to restore
mobility and to stop joinggpain. Osteoarthritis of the
hi p has been divided into %ypertrophic and atrophic
fornms (see Solonon L (1976) J Bone Joint Surg 58, 176)
on the basis of a patient's tendency to devel op | arge
ost eophytes; other joints may respond simlarly to the
presence of the diease. Hypertrophic OA maybe

associ ated with pyrophosphate crystal deposition and
di ffuse idiopathic skeletal hyperostosis. Current
treatnments include the use of nonopioid anal gesics
such as acet.am nophen, and Tramadol, NSAI DS such as a




fumari c add esters_ More recently, biological
treatnents such as OntakTM (Denil eukin Diftitox).
ZenapaxTm (Dacl i zumab), Basilixi nab. anti-CD4

anti bodi es, Efalizumab, Al efaceptTM Siplizumab,

| DEC-114 and BMS 188667 (CTLA4lg) have been proposed
or denonstrated to be useful in the treatnent of this
di sease. Furthernore, anti-TNF al pha treatnents such
as Enbrel Tm (et anercept), Rem cadeTm (i nfli xi mab),
Hum raTm (adal i rumab) and/ or CDP870 may be used in
conmbi nati on with antibodjes of t nvention for the
t ?'@@Pﬁ'@ﬁf“%'ff”"ﬁ% FPRBYIEE § PWB?'UB‘?’WE‘"EWQH”%I e\r)glqo ants

t Refypefag. If@1 dence for the role of GSMin psoriatic

| esi ons |s found in Boifafi eta! (1998) Arch. Dernatol.
Res 290:9, 13. Oncostatin Mis secreted spontaneously
b mhmnhbdd&nentofmannumtidmﬂhe&a i provieled arsdpepdori ati c
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psori at Si ons. Sano al (2005) Nature
Vather eREnprise adwirgn conplapy nsgian e&thaﬂgtt? i%@waﬁe%adtgm

i nventi on may therefore be used in the treatnent of

psoriasis (chronjc uttate ho riasis,
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(Revi ewed i n Rheunmat ol ogy (2003). Eds Hochberg,
Si Il man, Snolen, Weinblatt and Wei sman. Pub.
MVbiAntibpaly Fragmentspat hol ogi ¢ mani fest ati ons i ncl ude
fibrinoid necrosis, henotoxylin bodies, vascul ar
i njur and dlsruptlon of the dernual - epi der mal
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t1ent anti-1nflanmmatory drugs

pa

aPbalsn198%) Seieash, 2ﬂ2fﬂs&3-435n@ ﬂdﬁiéwapﬁn‘cm#y fragments’ may
U8 BrldRcskedifd ahastyet Q@neeﬁﬁ@ﬁchﬁiﬂhé@é@bee‘éh%ﬂ and
mld serositis_ Anti-malarials (e.g hydroxychl oqui ne,
cRPBFoqui ne and quinacrine) are used to treat
muscul o- skel etal synptons and constitutional signs
that are refractory to nos-steroidals and | ow dose
steroids. Mst clinical magifestations of SLE respond
to treatnment with steroids but the side effects of
these drugs may limt both dose and duration of
treatment. | munosuppressive drugs, notably
Azat hi oprine, may be used for nore severe disease.
Recently, treatnent with the 8 cell depleting anti body
Ri t uxan has shown promi sing results in SLE (Revi ewed
in Looney RJ et al (2005) Curr Dir Autoinmune
8:193-205). Oncostatin M has been found at el evated
levels in serumfor SLE patients and | evels shown to



| avage fluid frompul nonary fibrosis in sclerodenna
(Reviewed in Atama SP and White B (2003) Cytokine
growt h Factor Rev 14: 537-550). Thus the invention
concerns the use of antibodies of the invention in the
treatnment of SS and variants thereof either as a

nmonot herapy or in conbination with another nedi canent.
OSM has been detected in the bronchoaveol ar | avage
fluid of patients dining acute |lung injury,
particularly in cases of pneunonia (Tamura S et a
(2002) Devel op Dyman 225:327-331). Neutrophils appear
to be the cellular source of OSMin these patients,
and OSM concentrations in the BAL fluid correlate with
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present invention concerns thé use of antibodies o

t H&er silldprthes ran sl iy SeRY WmephGirirbedips’. ee IKertt of af
cagbTYRbicATENY, 10 mﬁgranﬂ&ﬁﬂaﬁﬁﬂ@ﬁtatrabadib@?séé%gtcﬁﬁﬁt
Ofllw# ?%%é ry | u g.di seases such as_asthma and COPED
(& B1208) Opas et edtde il bR Sopsiaicion aEbyalemdipids been
deblectlesicamaibdibe btk i gemstic fupilon vitl BoeRi din{drBhg

pati.ent where it .lqcalises to, mcroglia, .astraocytes
TSRS o Mg oo Bk el denendly oY)
J‘tﬁfﬁﬁ‘;ﬂMbﬂnd\hujnibpdieﬁ'qhﬁgMu &t #(pegd)neader Rvel 58, agys-

: - OSM j nduces | L- nd. MCP- 1
SN ke P enS O (e TRL PG P4 psn By
addition of TNFa with OSM causes a synergistic
response. OSM al so i nduces | CAML expression on
cerebral mcrovascul ar engipthelial cells, which could
enhance | eukocyte infiltration Into brain tissue
(Ruprecht Ket al !'bid). In addition to pronoting
inflammation in the brain, OSMmay directly contribute
to neuron loss. HV patient's nobnocyte supernatants
cause profound inhibition of neuroblast growh and
al so neuronal cell death, and the nedi ator of these
effects was shown to be Oncostatin M Since many HV
patients suffer frombrain atrophy caused by neurona
cell |oss, OSM may be one nedi ator of this pathol ogy.



Thus the present invention also concerns the use
(either as a nonotherapy or in conbination with

anot her nedi canent) of antibodies of the invention in
the treatnment of central nervous system di seases or

di sorders such as described supra such as nmultiple
sclerosis (M5), Al zheinmer's di sease (AD) and ot her
denentias and furthernore concerns the use in the
treatment of pain, particularly neuropathic and/or
inflanmmatory pain. OSMis found in tissue macrophages
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secretion fromen ella In a wa

s HpgednsDengptis pighvses WSS, 6#%91% Uf: 29?'-65% W& Gt he
deneli@pnent of at herosclerotic |lesions” (Portau J etal
(1996) Bl ood Coag. Fi brinol. 9,609-615)_ Plasma |evels
of fibrinogen are an inportant vascular risk factor
annl ofSkhrbsdimepothend is pRuditeara tﬁéraf.)bllﬂrcl ma&ﬂy Fagh@ (O 1 n

Wi ma_ce a et  at
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hi gh concentrations (50 ngtin I) OSM al so i ncreased
human LDL receptor expression (Liu eta! (2003)
Aterio. Thromb. Vasc. Biol 23; 90-96). Finally, OSM
pronotes chol esterol esterification in J774
nonocyt emacr ophages, and may therefore contribute to
this process during Foam cell devel opnent in
atherosclerotic |lesions (Maziere C eta! (1996)
Bi ochem Bi ophys Acta 1300, 30-34). Thus the present
i nvention concerns the use of antibodies of the
invention in the treatnment of diseases or disorders of
t he cardi ovascul ar system Al so contenplated is use of
antihodies of the invention in the treatnment of




Al t hough the present invention has been descri bed
principally inrelation to the treatnent of human

di seases or disorders, the present invention may al so
have applications in the tre atrnent of simlar

di seases or disorders in non-human manmals. Table A
Protein or Polynucleotide (RN) Antibody 15E10 Anti body
10D3 CORH1 SEQ I.D.NO:1 SEQ I.D. NO: 40 CDRH2

described supra) that specifically binds to hOSM and modulates (i.e.
inhibits or blocks) the interaction between Site Il of hOSM and gp130. The
therapeutic antibody fragment may comprise a CORH3 having the
sequence of SEQ.L.D.NO: 3 optionally together with CDRs having the
sequence set forth in SEQ.1.D.NOQ: 1,2,4,5 and & or a therapeutic antibody
fragment comprising a CORH3 of SEQ.1.D.NO:42 optionally together with
CDRs having the sequeance set forth in SEQ.I1.D.NO: 40,41 ,43,44 and 45,

1.5 Heteroconjugate antibodies

Heteroconjugate antibodies also form an embodiment of the present
invention. Heteroconjugate antibodies are composed of two covalently
joined antibodies formed using any convenient cross-linking methods. See
US 4,676,980,

1.6 Other Modifications.

The interaction between the Fc region of an antibody and various Fc
receptors (FeyR) 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 proparty.
For example, specific mutations in the Fc reglon to render an otherwise
lytic antibody, non-ytic is detailed in EP 0629 240B1 and EP 030743482
or ong may incorporate a salvage receptor binding epitope inta the
antibody to increase serum half life see US 5,739,277. There area five
currently recognised human Foy receptors, FoyR (1), FeyRlla, FeyRIb,

42



SEQL. 0. 140: 2 SEQ | . D. NO: 41 CORNS SEQ | . D. NO:
SEQ I.D.NO: 42 CDRL1 SEQ I.D.NO: 4 SEQ I.D. NO:
SEQ |.D.NO'5 SEQ | .D. NO: 44

3
43 CDRL2

FcyRllla and neonatal FcRn.  Shields et al, (2001) .J.8iol.Chem 276,
6591-6604 demonstrated that a common set of I9G1 residues is involved
in binding all FeyRs, while FoyRI! and FeyRI utilize distinct sites outside of
this common set, One group of IgG1 residues reduced binding to al!
FcyRs when altered to alanine: Pro-238, Asp-265, Asp-270, Asn-297 and
Pro-239. All are in the IgG CH2 domain and clustered near the hinge
joining CH1 and CH2. While FcyRI utilizes only the common set of IgG1
residues for binding, FeyRIl and FeyRI interact with distinct residues in
addition fo the common set. Alteration of some residues reduced binding
only to FcyRIl (e.g. Arg-292) or FoyRUI (e.g. Glu-293). Some varianis
showed improved binding to FcyRIl or FeyRII but did not affect binding to
the other receptor (e.g. Ser-267Ala improved binding to FeyRIl but binding
to FoyRIl was unaffected). Other variants exhibited improved binding to
FeyRl or FeyRII with reduction in binding to the other receptor (e.g. Ser-
298Ala improved binding to FeyRIl and reduced binding to FoyRIl). For
FeyRllla, the best binding 19G1 variants had combined alanine
subsiitufions at Ser-298, Glu-333 and Lys-334. The neonatal FcRn
receptor is believed to be involved in both antibedy clearance and the
transcytosis across tissues (see Junghans R_P (1297} Immunol.Res 16.
28-57 and Ghetie ef al (2000) Annu.Rev.Immunol. 18, 739-766). Human
IgG1 residues determined 1o interact directly with human FeRn includes
le253, Ser2d4, Lys288, Thr307, Gin311, Asnd34 and His435. The
present invention therefore concerns anfibodies of the invention having
any one (or more) of the residue changes detailed ahove o madify 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 therapeautic antibody which specifically binds hO5M and
modulates the interaction befween 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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CDRL3 SEQ |.D.NO: 6 SE
SEQ |.D.N0:7 SEQ I.D
SEQ |.D.N0:8 SEQ I.D
SEQ |.D.NO: 9

Q 1.D. NO: 45 VH domai n (nurine)
NO: 46 VL domai n (nmuri ne)
NO: 47 VH domai n (humani sed, 53)

humanised therapeutic antibody which specifically binds hOSM and
comprises a heavy chain of SEQ.L.D.NO:61 and a light chain of
SEQ.L.D.NOMZ.

Other modifications include glycosylation variants of the antibodies of the
invention. Glycosylation of antibodies at conserved positions in their
constant regions is known o have a profound effect on antibody function,
particularly effector functioning such as those described above, see for
example, Boyd ef af (1926), Mol.lmmunol. 32, 1311-1318.  Glycosylation
varianis of the therapeutic antibodies or antigen binding fragments thereof
of the present invention wherein one or more carbonhydrate moiety is
added, substituted, deleted or modified are contemplated. Introduction of
an asparagine-X-serine or asparagine-X-threonine motif creates a
potential site for enzymatic attachment of carbonhydrate meiefies and may
therefore be used to manipulate the glycosylation of an antibody.  In Raju
ef al (2001) Biochernistry 40, 8868-8876 the terminal sialyation of a TNFR-
1gG immunoadhesin was increased through a process of regalactosylation
and/or resialylation using beta-1, 4-galactosyliransferace and/or alpha, 2,3
sialyltransferase. Increasing the terminal sialylation is believed to
increase the half-life of the Immunoglobulin, Antibodles, in common with
most glycoproteing, are typically produced in nature as a mixture of
glycoforms. This mixture is particularly apparent when antibodies are
produced in eukaryolic, particularly mammalian cells. A varisty of
methods have been developed to manufacture defined glycoforms, see
Zhang et al Science (2004), 303, 371, Sears of al, Scienca, (2001) 291,
2344, Wacker ef af (2002) Science, 298 1790, Davis ef 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 laG Isotype, e.g. 1gG1) as described

herein comprising a defined number (e.g. 7 or less, for example 5 or less



SEQ 1.D. NO: 48 VL domai n (humani sed, L2) SEQ I.D. NO: 10
SEQ I . D. NO: 49 Heavy chain (humani sed) SEQ I.D. NO: 11
SEQ | .D. NO: 50 Light chain (humani sed) SECLI.D. NO: 12
SEQ I . D. NO: 51

such as two or a single) glycoform(s) of said antibodies or antigen binding

fragments thereof.

Further embodiments of the invention include therapeutic antibodies of the
invention or antigen binding fragments thereof coupled to a non-
proteinasous polymer such as polyethylene glycol (PEG), polypropylene
glycol or polyoxyalkylene. Conjugation of proteins to PEG is an
established tachnique far increasing half-lifa of proteins, as well as
reducing antigenicity and immunogenicity of proteins. The use of
PEGylation with different molecular weights and styles {linear or
branched) has been investigated with intact antibodies as well as Fab'
fragments, see Koumenis LL. ef a/ (2000) Int.J.Pharmaceut. 198:83-85,

Delivery of therapeutic proteins to the brain has been hampered by the
presence of the blood brain barrier (BBB). Where it is desired to deliver
an antibody of the invention or antibody fragment of the invention across
the BBB various strategies have been proposed to enhance such delivery

where needed.

In order to obtain required nutrients and factors from the blood, the BBB
posseses some specific receptors, which franspori compounds from the
circulating blood to the brain, Studies have indicated that some
compounds like insulin (see Duffy KR ef a/ (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 (1286) Endocrine
Rev.7:314-330 and Duffy KR et af (1986) Meatabalism 37:136-140)
traverse the BEB via receptor-mediated transcytosis. Receptors for these
molecules thus provide a potential means for antibodles 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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Vry domain (nmurine, PM SEQ I.D. NO:15 SEQ I.D. NO: 52 VL
domain (nmurine, RN) SEQ I.D.NO:16 SEQ I.D. NO:53 VWry
domai n (humani sed, PN, B3) SEQI.D NO 17 SEQ I.D. NO: 54
VL domai n (humani sed, RN, L2) SEQ I.D. NO: 18

Delivery Review 36:299-321). For example, an antibody to transferrin
receptor has been shown to be dynamically transported into the brain
parenchyma (see Friden PM et af (1991) PNAS 88:4771-4775 and Friden
PM et al (1993) Science 259:373-377). Thus one potential approach is fo
produce a bispecific antibody or bispecific fragment such as described
supra wherein a first specificity is fowards Site [l of hOSM (e.g. the first
specificity comprises CORH3 of SEQ.L.D.NO: 3 optionally together with

- CDRs of SEQ.L.D.NO: 1,2,4,5 and 6 or comprises a CORH3 of
SEQ.[.LD.NO:42 optionally together with CDRs of
SEQ.LD.NO:40,41,43,44,45) and a second specificity towards a transport
receptor located at the BBB e.g. a second specifictty towards the

transferrin fransport receptor.

2. Competing immunoglobuling

The present invention also provides immunoglobuling, antibodies and
antigen binding fragments of antibodies and other protein entities such as
immunoadhesins which specifically bind hOSM and compefitively inhibit,
the binding betweaen hOSM and the therapeutic antibody of the invention
or antigen binding fragment theraof comprising 2 heavy chain of
SEQ.LD.NO:11 and a light chain of SEQ.LD.NO:12 . The competing
immunoglobulin, antibody and antigen binding fragments of antibodies and
other protein entity such as immunoadhesin displays, at equitnolar
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 anfibody as

herein described which method compriges the steps of;
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SEQ I . D. NO: 55 Heavy chain (humani sed, RN) SEQ I.D.

NGO 19 SEQ LD NO 56 Light chain i humani sed, PN)

8EO_1 13NQ 20 SEQ I.D. NO: 57 VH domai n (B4, hunani sed)
SEQ 1.D. NO: 21 N A Heavy chain (humani sed, Fc nutated

(a) incubating the candidate antibody or antibody fragment with a
therapeutic antibody comprising a heavy chain of SEQ.L.LD.NO:11 and a
light chain of SEQ_1.D.NO:12 or antigen binding fragment thereof,

(b) determining whether the candidate antibody or anfibody fragment
theraof of siep (3) competitively inhibits the binding between the
therapeutic antibody or antigen binding fragment thereof and OSM and in
particular ROSM. Typically an ELISA based assay is employed such as
the ELISA set forth in the examples. Typically the OSM and/or hO35M are
glycosylated. Typically the OSM and/or hOSM has heen alycosylated by
a mammalian call such as a recombinantly transformed CHO, N30 cell or
human cell. In other embodiments, OSM and hOSM has been
glycosylated by a native call from which it is derived, i.e. hOSM has been
glycosylated by a human cell (for example hOSM may be isolated from the
hurman body).

Thus there is also provided a competing therapeutic antibody ar 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 compnses CDR having the
sequences set forth in SEQ.LD.NO: 1,2,3.4,5 and 6.

There is also provided a competing therapeufic antibody or antigen
binding fragrent 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.LD.NO:11 and a light chain of SEQ.LD.NO:12.
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SEQ |.D. NO: 61 N A Heavy chain (humani sed, Fc nut at ed,
PN) SEQ1.D.NO 62 NNA The present invention is now
descri bed by way of exanple only. The appended cl ai ns
may | nclude a generalisation of one of nore of the
foll owi ng exanpl es. Exenplification Exanples 1 to 6
concern the production and engi neering of anti body
15E10. Exanple 7 concerns the production and

engi neering of antibody 10D3. 1. Ceneration of

nonocl onal anti bodi es Monocl onal anti bodies are

o e A e e A
ﬁngﬂdpaflbmyaa; ggmb?_@ ahybd\@ﬁuab?rﬁ%{ Sparhpig, t]!iar bor
abor at or . e resu of . ion . use
oy VBRI Herdbaiite AR ady mchs § BaAR R TR ARl sed
Wi Ehtitioke ot @ hgreénisett angéwdy Tipically b ardigfaiactyed k.gi KIGT or
. ) t Ui et h
caned Toiffind el ok iRy o AR Har P pEd o°
| yifae0e yiaky and the like. A competing therapeutic antibody may ba

produced according to the methods disclosed within this present
specification.

A typical protocol for the screening method described supra, is set forth [n

of the examples below,

10D3 is an example of a competing antibody of the invention. See Table
A below.

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 évent
between an anti-hQSM 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
dlycosylated OSM, particularly hOSM, under conditions pemissive 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 {KKd) greater than 1uM, typically greater than
100nM, m.ore typically greater than 1nM e.g. 100pM or greater.
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Four SJL mice were imunised by intraperitoneal
injection wth glycosyl ated human OSM (hCl SM produced
in CHO cells suspended in RIBlI adjuvant (Signa). The
m ce were boosted with hOSMonly after 2 weeks then

with hOSM neutralised with anti-site Il nonocl onal
anti body (0M4111.17; OSM WMab 1:t5 wt: w) to drive
the i mune response towards Site Il after a further 2

weeks then again with the OSM MAb conpl ex after
another 2.5 weeks and finally with GSMonly after 5
weeks. Three Emnt hs after initial inmunisation,

spl”é’@h%d'%e'i“%y 2 s Eusalfcekon edisisa St aRliby pipg non-
SHREOTEM; eld. ROBM.i Ve efrﬂ@ﬂda&’ﬁé?a&ﬂb:bﬁly Sdficha on

500

ewwélﬁ 24105t cmkabB o BRiRE sheBbed CiRe gyrosm
I [ r:mti rfurtlpedallsut:amalnle(cﬁ HiladihgpnoragidcdaylatedeDSMY\eld. BOSM, to
i P SR a8 @Y. R Sl bBler pifiho atpvieas .
Celmesstnedin 8 BEcmest agsd)ve cl ones were expanded for

cryopreservation, antibody production etc. Initial OSM
ant i bodt;)/ sel ection was _on the basis of specificity and

pot efeybediesealagied Jocordntiathe Pispeloaghed atpybsfyriner
as AgiRgEted ne hﬁm%ils.%g if ﬁH&’eQééry 8y fﬁb%@%ﬂlﬂﬁaﬁﬁ gel |

assag, ‘ésee eI 0 the latter FOVI ?ﬁ a check of OSM
sp&elpydleqtides apgod Ql"B%ﬁN“?qub? Cb'ﬁc‘i'i’r"“'& 4 1BBA es of

s ubﬁamaaemuqaofcﬁ:wmaﬁd P@lﬂbcﬁcfi@d sdeﬁm@d by tietpresdnt {riehﬁhﬂ

sel e riteria re applj.ed: Cross-reactiv
aar bRy P EoRiR R Bl es Tarh PR e Rt of he
ﬁc presentjinegéiomsThusihepréssi invertion ppovissrceetibdpdol ed

u [ | 1
uag el 3 SR iR oliF080 Shefloih datidai st e &
f | @hanttaidy whéohi has deSvaiseP aadiydt G SMHES Miewbick oratizored

I NcbhgrigR130 i nhibition ELI SA. 43 gave nore than 50%

i nhi bi t| on and |imted dose resFonse experinments were
dor{@) iprubegng saitanitacly vithalyesylated @R, pasiiclariy her

st Pwasyﬂwmmmdw&md%ﬁg pemsgme%fo%maln@nes ver e
cted. Two antibodies, clone 15E10 and cl one 1003

reasHyng the binging adisjtyet sad 8HbCAS basi s of potency.

15&9;@eﬁwngrmcaéﬁmab@ﬂy sHRISINGBEYS/ idsenbihdingafiRitp of §htek N
%?% 1H§'{) i nhi bition ELI it had potency simlar to

h&\REY grepter fhary n human OSM was t he
t a(cgeproanmg @enlynbicleeticy encbaﬁg&amtﬁntlaed)aatstéw@ an@s

oI S4B s IR R e G O oF
CL@MEPI'.IﬂElﬁud polynucleotide;
(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 () or (f) into a phamaceutical
composition.
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Total RNA was extracted from clone 15E10 hybri doma
cells and the cDNA of the heavy and |light variable
domai ns was produced by reverse transcription using
primers specific for the nurine | eader sequence and
the anti body constant regi ons according to the
pre-determ ned isotype (1g&a/x). The cDNA of the

vari abl e heavy and |ight domains was then cloned into
vector pCR2.1 for sequencing. 2.1 RNA extraction Total
RNA was extracted frompellets of 106 ceIIs of

361 hanpeRerpRtat PR Satote Ay gt of

namﬁ‘dmetrmnﬁbr the rastneutdfi difsased oP diReersSdethiledneti igt | on

Nﬁ verse transcribed to produce cDNA of the
SD DVI

vafi’ap gavy and | i ght domains using priners

speC|f|c for the nurine | eader sequences and murine

| ' d
| SB4Epar aBbAe . R Hmd Gl o Hhoia) WRIGh 150
9 Sigcigallylbois) natraoglycosyl aed hta%M\ﬂaanldawbhéaa@te 1l
SeGHﬁﬁbﬁ%f ﬁarv\e@ry@oﬁﬁatém{és@raﬁd PR RRAREI R neAbtidM

Sol uti ons of X constant region
r eh@ivesn saifl patve diepeylaied HO5iN gad ep13d indiop manufactyre of
Rey @iciif:ameAls £tk feb@nPSRa GREaRCH! m&u@f c?é%alled below is
transcri t| 0 lﬂ‘ﬁgt he. RNA encodi t he vari.ab heavy
o PlsRlep o B e bR 2re PRTSHIRE WIS bAG RRlE R ga) 1
t haammesﬁfetﬂmwﬁmeﬁefsam&mmmg birAd-eOifEhinGstren-
c |n tructlons rd and
"ok BetatHogh Ll B B i o "BhE T g of
PORnpdeMEGttof tife uﬁve{h’u@] it aGdibogias tiat spddifeally bind
glycosylated OSM, particularly those that bind native glycosylated hOSM.
Antibody 15E10 is an example of an antibody that specifically binds

glycosylated hOSM.

In some embodiments, the method uses hOSM glycosylated by a
mammalian host cell such as CHO or NS0. In other embadiments, the
method uses hOSM that has been glycosylaied by a human cell .g. a
recombinantly fransformed or transfected human host cell or native hOSM
that has been isolated from the human body (for example hO$SM made by
cells found in the synovial fiuid of an arthritic (e.g. RA) human patient).

3. Production Methods

Antibodies of the invention maybe produced as a polyclonal population burt
are more typically produced as a monoclonal population (that is as a
substantially hamogenous population of identical antibodies directed
against a specific antigenic binding site). Antibodies of the present
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The products of RT-PCR (2xVH and 2xVL) were | oaded in
gel | oading solution on a preparative 1% agarose gel
cont ai ni ng 0.01% et hi di um brom de and run in TAE
buffer at 100V for | hour and the V regi on bands

exci sed. A 100bp DNA | adder was also run on the gel to
allow identification of the VH and VI _ bands. The DNA
fragnents were extracted and purified fromthe gel

usi ng the Q Agui ckCGel extraction kit from Q agen
according to manufacturer's instructions. 3.2 Ligation

o1 @il ref Beglodienis W AEEMT oL ENAHTHEN TR Sonts (555 °, «
f r Boflockef a/( 538 Jdooamndi.Methods Bﬁhd#ﬁdﬁﬁ) ehigkens (see

| MBi619Pio0) dorl ErRRBLALEPY 580 rHLOREE GRS

were trans nt o sac rdin
c| &) agplants (ﬂeﬁsﬁquFMOK@GUH@UFQMNQKDBPQCDHIK 1, 199-

t r ags by sied iﬁﬁa SNé’E’ﬁtfeﬁ @Wu@%@@alazawg; Bto@ihﬁﬁ'n (zoc}m

cont ai ni icillin and coated wth

O o o sl B 7 B 5200y Apidienn
I nm@WEIso Bk ﬁfﬁ&cd@ﬁﬁcﬁeﬂﬁ&ﬂ@@j}rﬂﬁéﬂyeHﬁwﬁir ahtibdfes obiid

SBETBG 0 el oL D e Sl gy O

amm:mdldgym\rell AiRZn o mbasmlréa irc &g act.A pelyriiebildé/n and VL

o RepaRo MR hepal B Rl e R o ¢ i Teru 9RE

i ngta ulet-rlnmlrfgr furfime: Agning (ajmﬂllﬁdatldnhmaxsramme. Segusatubd

USsRfdioh Tismtd a gtfaindt® SyidRd oM 3y L6 (such as sold by
Lonza Biologics), particularly where the host cell is CHO or NS0 (see
below). Polynucleotide encoding the antibody is readily isolated and
sequenced using conventional procedures (e.g. oligonuclectide probes).
Vectors that may be used include plasmid, virus, phage, transposons,
minichromsomes of which plasmids are a typical embodiment. Generally
such vectors further include a signal sequence, origin of replication, one or
more marker genies, an enhancer element, a promoter and franscription
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 inseried into separate vectors and
introduced (e.g. by electroporation) into the same host cell 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 fragrment thereof of the inwvention, which method

comprises inserting into a vector, a polynucleotide encoding sither a light
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15E10 VH donmai n am no acid sequence (consensus of 10
clones from2 RT-PCR reactions): SEQI.D N10:7 15E10
VL domai n am no acid sequence (consensus of 10 cl ones
from2 RT-PCR reactions): SEQI1.D NGO 8 4. Chinmeric
anti body A chimaeric antibody consisting of parent
murine V regions of 3.4 grafted onto human Ig@/k wld
type C regions was designed to confirmthe cloning of
the correct murine V regions and also to be used as a
reference when testing humani sed constructs. The
chimaeric anti body was expressed in CHO cell s,

pughiain angl/ei hgavedestrfrdherapsytigiantjoady obting Everdion; Seg t he
OpPi3h ABBIR t1on ELI SA and KB cel | assay (see bel ow).
The cloned nmurine V regions were anplified by PCR to

A oL AR ad AT Ao R L0,
Spanchdiag tesurived diesingmaiha the tequepce det forhd@smai n and
al i [ jfied Rid vector containing
théetg b?&&agﬁ%\ﬁﬁgﬂf@ge region. Hnd IIl and BsiWI
sites were designed to frame the VL d [ anFI Il ow
1 Branaer srBodmApkA! tedavaslin e s Prvsiecpelyiiisiactige
hugradikg @ rﬁmﬂi%m.dnﬁqah IRVRgan® Ci%iu’(e:gg?é %ﬁo%ﬁ gg/ag dGG

pr r o - _Joe

TR -'%?3%%"%@‘?%?{0: 22) The Hind 111

restriction site is underlined and Kozak sequence in
boln@nother embodiment there is provided a polynucletotide encoding a

humanised Vg domain having the sequence set forth as SEQ.LD.NO: 17
or SEQ.I.D.NO:54.

In another embodiment there is provided a polynucleotide encoding a
humanised V| chain having the sequence set forth as SEQ.LLD.NO: 18 or
SEQ.1.D.NO:55.

In another embodiment there is provided a polynucleotide encoding a
humanised helavy chain having the sequence set forth as SEQ.L.D.NO: 18
or SEQ.I.D.NO:56.

In another embodiment there is provided a polynucleotide encoding a

humanised light chain having the sequence set forth as SEQ.I.D.NO:20 or
SEQ.I.D.NO:57.

It will be immediately apparent to those skilled in the art that due to the

redundarncy of the genetic code, alternative polynucleotides to those
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VH reverse priner: 5 -GAT GGA CTA GIG TCC CTG TGC CCC
AGA G 3 (SEQ1.DA0:23) The Spe | restriction site is
underlined. VL forward primer: 5 -GAT GAA OCT TGC CAC
CAT GGA TTT TCA COT GCA GAT T-3" (SEQ I.D.NO:24) The
Hnd I'll restriction site is underlined and Kozak
sequence in bold. VL reverse priner: 5 -GAT GCG TAC
OIT TGA TTT CCA ACT TTG TCC C-3' (SEQ I.D. N0O: 25) The
Bsi WI restriction site is underlined PCR

reaction: wat er 66p. |

disclosed herein are also available that will encode the polypeptides of the

invention.

3.1 Signal sequences

Antibadies of the present invention maybe produced as a fusion protein
with a heterologous signal sequence having a specific cleavage site at the
N terminus of the mature protein. The signal sequence shauld be
recognised and processed by the host cell. For prokaryotic host cells, the
signal sequence may be an alkaline phosphatase, penicillinase, or heat
stable enterotoxin 1l leaders. For yeast secretion the signal sequences
may be a yeast invertase leader, o factor leader or acid phosphatase
leaders see e.g. WO90/13646. In mammalian cell systems, viral secretory
leaders such as herpes simplex gD signal and a native immunoglobulin
signal sequence (such as human Ig heavy chain) are available. Typically
the signal sequence ig 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, 2u plasmid for most yeast and various viral
origins such as $V40, 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
strce it confains the early promoter.

3.3 Selection marker
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10x PCR buffer10 pl dNTP (2mM) 100 priner 1 (50A)4111
primer 2 (5pM4p.| AnpliTaq pol ymerase2111 purified
plasm d4111 total vol 100pl Primer 1: VH or VL forward
primer Primer 2: VH or VL reverse prinmer Purified
plasmd: pCR2.1 VH or VL plasnmid purified by Q agen
M ni preps (diluted 200x) PCR cycle:1-95C for 4mn 2-
95C for Imn 3-55C forl mn 4-72C for Imn 5- 72C for
7mn

Typical selection genes encode proteins that {(a) confer resistance to

antibiotics or other toxins e.g. ampicillin, neomycin, methotrexate or

tetracycline or (b) complement auxiotrophic deficiencies or supply

nutrients not available in the complex media. The selection scheme may

involve arresting growth of the host cell. Cells, which have been

successfully transformed with the genes enceding the therapeutic

antibody of the present invention, survive dus 1o e.g. drug resistance

conferred by the selection marker. Another example is the so-called

DHFR selection marker wherein transformanis are cultured in the

presence of methotrexate. CHO calls are a particularly useful cell line for

the DHFR selection. Methods of amplifying and selecting host cells using

the DHFR system are well established in the art see Kaufman R.J. et al

J.Mol.Biol, (1982) 159, 601-621, for review, see Wermer RG, Noa W,

Kopp K,Schluter M,” Appropriate mammalian expression systems for

biopharmaceuticals”, Arzneimittel-Forschung. 48(8):670-80, 1998 Aug. A

further example is the glutamate synthetase expression systemn (Lonza

Biologics). A suitable selection gene for use in yeast is the trp1 gene; see

Stinchcomb ef af 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-laciamase and laclose
promoter systems, alkaline phosphatase, tryptophan and hybrid promoters
such as Tac. Promoters suitable for expression in yeast cells include 3-
phosphoglycerate kinase or other glycolylic enzymes e.g. enolase,
glyceralderhyde 3 phosphate dehydrogenase, hexokinase, pyruvate
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steps 2 to 4: were repeated 30 tinmes 4.2 Coning into
manmal i an expressi on vectors The PCR products were
purified using the MnElute PCR Purification kit from
Q agen according to manufacturer's instructions. 42.1
Restriction digests manmal i an expressi on vector were
The VH PCR product and Rid hCylw digested Hi nd
I11-Spe I: 10x buffer (NEBuffer2) 51.1.1 BSA 100x

( NEB)

decarboxylase, phosphofructokinase, glucos e & phosphate isomerase, 3-
phosphoglycerate mutase and glucokinase. Inducible yeast promoters
include alcohol dehydrogenase 2, isocytochrome €, acid phosphatazse,
metallothionein and enzymes responsible for nitrogen metabolism or
maliose/galactose utjlization.

Promoters for expression in mammalian cell systems include viral
prometers such as polyoma, fowlpox and ad enoviruses (e.g. adenovirus
2}, bovine papilloma virus, avian sarcoma virus, cytomegalovirus (in
particular the immediate early gene promoter), retrovirus, hepatitis B virus,
actin, rous sarcoma virus (RSV) promoter arud the eardy or late Simian
virus 40. Of course the choice of promoter is based upon suitable

compatibility with the host cell used for exprexssion.

3.5 Enhancer element

Where appropriafe, e.g. for expression in higgher eukaroytics, an enhancer
element operably linked {o the promoter elerment in & vector may be used.
Suitable mammalian enhancer sequences in clude enhancer elements
from globin, elastase, albumin, fetoprotein amd insulin. Alternatively, one
may use an enhancer element from a eukaroytic cell virus such as Sv40
enhancer (at bp100-270), cytomeqalovirus e arly promoter enhancer,
polyma enhancer, baculoviral enhancer or muurineg 1gG2a locus (see
WO04/009823). The enhancer is typically lo cated on the vector at a site
upstream to the prormoter.
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O.5WDNA 51.1.1 Hnd Il (Pronega) 2111 Spe | (NEB)
291 water 35.5pl1 total vol 50pl

3.6 Hostcells

Suitable host cells for cloning or expressing vectors encoding antibodies
of the invention are prokaroytic, yeast or higher eukaryotic cells. Suilable
prokaryofic cells include eubacteria e.g. enterobacteriaceae such as
Escherichia e.g. E.Coli (for example ATCC 31,446; 31,537, 27,325),
Enterobacter, Erwinia, Klebsiella Proteus, Salmonella e.q. Salmonella
typhimurium, Serratia e.g. Serralia marcescans and Shigella as well as
Bacilli such as B.sublilis and B.licheniformis (see DD 266 710),
Pseudomonas such as P.aeruginosa and Streptomyces. Of the yeast
host cells, Saccharomyces cerevisiae, schizosaccharomyces pombe,
Kluyveromyces (e.g9. ATCC 16,045; 12,424; 24178; 56,500}, yarrowia
(EP40Q2, 226), Pichia Pastoris (EP183, 070, see also Peng ef af
J.Biotachnol. 108 (2004) 185-192), Candida, Trichoderma reesia (EP244,
234), Penicillin, Tolypocladium and Aspergillus hosts such as A.nidulans

and A.niger are also contemplated.

Although Prokaryotic and yeast host ¢ells are specifically contemplated by
the invention, typically however, host cells of the present invention are
vertebrate cells. Suitable vertebrate host cells include mammalian celis
such as COS-1 (ATCC No.CRL 1650) COS-7 (ATCC CRL 1651), human
embryonic Kidney line 293, baby hamster kidney cells (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 ef al, (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 celis (ATCC CRL-1587), HELA cells, canine kidney
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DNA: purified VH PGR product or R d hCylwt vector (at
0. 25ng/ ML) I ncubated at 2h at 37C. The VL PCR product
and Rin hC c mammal i an expression vector were di gested
Hnd I'll-BsiWI: 10x buffer (NEBuffer2) DNA 5[11 Hi nd
111(Pronega) 2p.| water 381.1.1

cells (ATCC CCL 34), human lung cells (ATCC CCL 75), Hep G2 and
myeloma or lymphoma cells e.g. NS0 (see US 5,807,715), Sp2/0, YO.

Thus in one embodiment of the invention there is provided a stably
transformed host cell comprising a vector encoding a heavy chain and/or
light chain of the therapeutic antibody or antigen binding fragme it thereof
as described herein, Typically such host cells comprise a first vector

encoding the light chain and a second vector encoding said hea~wy chain.

Bacterial fermentation

Bacterial systems are particularly suited for the expression of antibody
fragments. Such fragments are localised intracellularly or within the
periplasma. Insoluble periplasmic proteins can be exiracted andd refolded
to form active proteins according to methods known to those skilled in the
art, see Sanchez et af (1999) J.Biotechnol. 72, 13-20 and Cupit PM et al
(1989) Lett Appl Microbiol, 29, 273-277.

3.7°Cell Culturing Methods.

Host celis transformed with vectors encoding the therapeutic antibodies of
the invention or antigen binding fragments thereof may be cultured by any
method known io those skilled in the art. Host cells may be cultured in
spinner flasks, roller bottles or hollow fibre systems but it is preferred for
large scale production that stirred tank reactors are used particuifarly for
suspension cultures. Typically the stirred tankers are adapted For aeration
using e.g. spargers, baffies 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 culiure media itis

preferred that the media is supplemented with a cell protective &agent such
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total vol 50g1 DNA: purified VL PCR product or RIn
hCx. vector (at 0.25ng/ml) | ncubated at 2h at 37C
2gl of BsiWI (NEB) was added and i ncubated 2h at 55C
4.2.2 CGel purification The products of restriction

di gests were | oaded in gel |oading solution on a
preparative 1% agarose gel containing 0.01% ethidi um
brom de and run in TAE buffer at 100V for | hour and
the Rid and Rin vector as well as VH and VL PCR
fragnent bands were excised. A 100bp DNA | adder was

\ﬂs o} lél‘ﬁalc @3{ tgm%ggq{ggen? cgﬂ damade a%nat }esththtf‘u_Q.-rbegefm 'ﬁhe VH
process. Depending on the host cell characteristics, either mi crocarriers
maybe used as growth substrates for anchorage dependent cell lines or
the cells maybe adapted to suspension culfure (which is typical). The
culturing of host cells, particularly vertebrate host cells may utilise a
variety of operational modes such as fed-hatch, repeated batch
processing (see Drapeau ef al (1994) cytotechnology 15: 103—109),
extended batch process or perfusion culture. Although racormbinantly
transformed mammalian host cells may be cultured in serum-<ontaining
media such media comprising fetal calf serum (FCS), it is preferred that
such host cells are cultured in synthetic serum —free media su1ch as
disclosed in Keen ef af (1995) Cytotechnology 17:153-163, or
commercially available media such as ProCHO-CDM or Ulira CHO™
(Cambrex NJ, USA), supplemented where necessary with an energy
source such as glucose and synthetic growth factors such as recombinant
insulin. The serum-free culturing of host cells may require thaxt those cells
are adapted to grow in serum free conditions. One adaptatior approach is
to culture such host cells in serum containing media and repe-atedly
exchange 80% of the culture medium for the serum-free media so that the
host cells learn to adapt in serum free conditions (see e.g. Scharfenberg K
et al (1995) in Animal Cell fechnology: Developments towards the 21st
century (Beuvery E.C. ef al eds), pp619-623, Kluwer Academiic
publishers).

Antibodies of the invention secreted into the media may be reecovered and
purified from the media using a variety of techniques to provldé a degree
of purification suitable for the intended use. For example the wse of
therapeutic antibodies of the invention for the treatment of hu man patients
typically mandates at least 95% purity, more typically 98% or 92% punty

compared to the culture media comprising the therapeutic antibodies. In
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The DNA was extracted and purified fromthe gel using
the Q Aquick CGel extraction kit from Q agen accordi ng
to manufacturers instructions. 4.2.3 Ligation The VH
PCR fragment Hind I11-Spe | digested was ligated into
the RRd hCylwt vector Hind I11-Spe | digested_ The VL
PCR fragnment Hind Il11-13si WI digested was |igated
into the RRn hGic vector Hind Il1-BsiWI digested. The
ligation was carried out using the LigaFast Rapid DNA
Li gati on System from Pronega according to

S e B P R BB iy Yol ©
fr ag‘n@ nﬁnt:hhgailohlfd)lloﬁmd by adilayifisdtied stép of dod s;rpeﬁiaharlﬁCi Cc

Hi LI - i d
| Plad bl PR il S5 oo RS 200galy &
pr otlhacteshmalm wmﬁsﬁ@mtﬁnd@ﬁbelmh@r@ﬁip@ﬂént cells:

2 o%r}:%a?ggfph\c? t@&ﬁm &h%’\ﬁ)ﬁr&&abé‘tﬁe (FBok@hiyauot s

were pr |nt ormatlon
chromatography (opﬂonally mvolvmg an afﬁnrty taggmg systern such as

polyhistiding)} and/or hydrophobic interaction chromatography (HIC, see
US 5, 429,746) are available. In one embodiment, the antibodies of the
invention, following various clarification steps, are captured using Protein
A or G affinity chromatography followed by further chromatography steps
such as ion exchange and/or HA chromategraphy, anion or cation
exchange, size exclusion chromatography and ammonium sulphate
precipitation. Typically, various virus removal steps are also employed
(e.g. nanofiliration using e.g. a DV-20 filter). Following these various
steps, a purified (typically monoclonal) preparation comprising at least
75mg/ml or greater e.g. 100mg/ml or greater of the antibody of the
invention or antigen binding fragment theraof is provided and therefore
forms an embodiment of the invention. Suitably such preparations are
substantially free of aggregated forms of antibodies of the invention.

4. Pharmaceutical Compositions

Purified preparations of antibodies of the invention (particularly
monoclonal preparations) as described supra, may be incorporated into
pharmaceutical compositions for use in the freatment of human diseases
and disorders such as those outlined above. Typlcally such compositions
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, (1280), Mack Publishing
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2pl of ligation m xture was added and m xed gently
wWth a pipette tip followed by incubation for 30mn on
ice. The m xture was incubated for 45 sec at 42C

wi t hout shaking. This was then transferred to ice for
2m n. 4509l SOC nedi um was added and the tubes

i ncubated for I h at 37C on shaker incubator. 100121
of culture was spread on L-agar plates suppl enented
with 10011g/ m anpicillin and incubated overni ght at
37C 4.2.5 Sequencing VH and VL clones were cul tured

1 %12%%9}%9@01* ?l]? G del ?ﬂnlcﬁaggl%nhg%dsmr erBMLLgMLt h

I Cl asm ds contal ning VH
aRidgark solovai m@emmvmlwaﬁamdewwﬂaﬁ@ buferaty a

%i-élﬂfﬂ'nﬁg 5%1@ BhAR SRR @o%&'lt@ﬁ%r iﬁ{etc’utgrr om

gen acc r to nmanutacturer's i1 nstructions. The
VLG égm@ﬁvamys s@aap@ﬁf@eaalugtmﬁfmar FePYEREPYRr s i n the

Rhav@ehiar oﬁnﬁap?dnan at mﬁﬁﬁh@ﬁqﬁmaﬁﬂ af@mslg frfééloﬁer in

t he human regi on. The VI E%w Q{vi\ fg’nﬂ)
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SEMYENS SpRAL, HbvedrsSmp ElhclTESmg Bf aftboliy nidetheds foe ghao n

Cl ones. w th th corre VH and.VL se
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CzMilked in the art. ln one embodiment, phammaceutical compositions
comprise between 0.1ng to 100mg of therapeutic antibodies of the
invention in unit dosage form, optionally fogether with instructions for use.
Pharmaceutical compaositions of the invention may be lyophilised (freeze
dried) for reconstitution prior fo administration according to methods well
known ar apparent to thosea skilled in the art. Where embodiments of the
invention comprise antibodies of the invention with an IgG1 isotype, a
chelator of copper such as citrate (e.g. sodium citrate) or EDTA or
histidine may be added to the pharmaceutical composition to reduce the
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 to be tfreated. 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. In ohe 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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4.3 Chinmaeric anti body expression in CHO cells R d and
Rin plasm ds contai ning 15E10 VH and VL donai ns
respectively were transiently co-transfected into CHO
cell s and expressed. The chimaeric anti body.praduced.._..
was purified fromcell culture supernatant by affinity
chromat ography on rProtein A Sepharose and its
affinity for OSMwas evaluated In the gpl30 inhibition
ELI SA and KB cell assay (see below). 4.3.1 Plasm d
purification DH5a cells containing Rid-15E10vH and

Rl n- 15E10OVL plasm ds were cultured in 5ml of LB dla
SEHND e ﬁpf&ﬂwm e Ientpneaafisen Pindmogemsht thereg

aa?ﬂﬁlf&!red B!ﬂ:i&]/ i &h@éus.llyf;g@%eﬁfor b\E’edﬂBﬁb ﬁe@@ppl enent ed
Wi anpicillin was in

PP HECBRRL VYR s e | RropnRlsedsy
|ncubator The plasm ds were extracted and purified

t.h filt
- oDBfRAG PRk Hishdte drofRf f B edibd smbRGAREY
ped:rhmsmmas comprirdmem thedapenti@lig pifadive afmbent of the itiherivd

nﬁs%%@@ﬂﬁ oy‘@éF%‘%ﬁHﬁl eBYsIAREPL ORGSR s@&u@@%{“

ter ution of stock solution
nglm &h @fegtive amount of another medicament such as an anti-

inflammatory agent for example a NSAID, methotrexate, bucillamine,
sodium thiomalate or one or more of an anti-TNF alpha treatment such a s
Enbrel™ (etanercept), Remicade™ (infliximab), Humira™ (adalimumab)
and/or CDP870. Antibodies of the invention maybe used in combination
with an effective amount of an anti-TNF-alpha raceptor antibody, see

Davis MW ef af (2000) Ann Rheum Dis 59(Suppl 1): 41-43. In other
embodiments, antibodies of the invention maybe used in combination with
an effective amount of an agent directed against; IL-1/IL-1R (e.9.
Kineret™), CTLA4-lg, IL-6 (see Choy et al, (2002) Ann.Rheum.Dis
81(suppl 1); 54), IL-B, IL-15, VEGF, IL-17, IL-18 (see Taylor et af (2001)
Curr.Opin.Immunol.13: 611-616), 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 inflammatony~
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 o/B3 Kringles ~1-
5 (see Sumariwalla P et af (2003), Arthritis Res Ther 5:R32-R39.), soluble
Flt-1 (see Miotla ef af, (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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CHO cells were cultured to confluence in Dul becco's
MEM wi th d utamax1l (DVEM nedi a supplenented with
Utra Low Fetal Bovine Serum and 1%
Penicillin-Streptomycin in 4x175cn2 BD Fal con tissue
culture flasks at 37C. For each flask, in a 50m
Fal con tube, the follow ng were added and m xed:
8mlCptinmem 1 with d utamax-1 20ug R d- 15E10VH purifi ed
plasmd 20 jig RIn-15E1OVL purified plasmd
24Qul TransFast Transfecti on Reagent under vortex The
m xt yre s incubated for 10-15m t .o enperature
CisbptherniR et declsmeat spharty Riaeh® ih T he
Mnstruttidneas uge id eacechnianplatéd g tHecpréseams laventitine nmi xt ur e
Ln t a 7C f. I Ont | : added to
| T e et il ¢ oy doltkitg? o0
Poornprisiag  therafeutitallatiedtive amobiiod ynoopelpral thesapautic
1 ﬁﬁ;zs% ot 3R gmlagrﬁeﬁi. fhof 80L& fibgPRbrin 13O pm
fér rryr?‘.gn aﬂ\%@ traﬁm%O(?O and super nat ant passed
t hivtbagratnesd oidisaaces espapsivedmnudpiagan eiihe Hie@Riabody
WBStwIh idith D&M U Gh #50. f A8l pRVRBAR ApfarMBcalticar ner sham
Bi osci ences Akta Extﬁl orer_ usi r}% Uni corn.s ftvvarg.
composition comprising a therapeutically effective amount of a monoclonal
therapeutic antibody which antibody comprises a heavy chain having the
sequence set forth in SEQ.I.D.NO: 11 and a light chain having the

sequence set forth in SEQ.LD.NO: 12,

Also provided is a pharmaceutical composition comprising a
therapeutically effectiva amount of a monoclonal therapeutic antibody
which antibody comprises a heavy chain having the sequence set forth in
SEQ.L.D.NQ: 50 and a light chain having the sequence set forth in
SEQ.LD.NO: 51.

4.1 Pharmceutical compositions for the modulation of both Site 1l

and Site lllinteraction.

One aspect of the present invention is based, at least in pari, on the
unexpected finding that modulating the interaction of both Site [l and Site
Il of the hOSM with their respective interacting partners (i.e. for Site 11,
gp130, for Site lit OSMRP 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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The colum used was a Iml H Trap rProtein A Sepharose

FF. The flowrate was I m/mn. The colum was

equi librated with 100V of Dul becco's PBS then | oaded

with clarified supematant through punp A. The col um

was washed with 20CV of Dul becco's PBS. punp A was

washed to waste and a further 10CV of Dul becco's PBS

was passed through the colum to ensure conplete

cl earance of supematant. The anti body was eluted with

10CV of InnunoPure I gG El ution Buffer (Pierce) and
onta|

coLrE]ect ed ry fractions O}]Qlfl Fﬁ
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chiLpBRF | #:REBAY Eafﬁo (Pdmrfdr@dof;@%é&@@gmlrgaac& ee bel ow)

chi maeric anti bodi es was anal ysed |In g 0

i nhEFPEYS BYERgYSRompRIedis rpedylaiing dhg/infasaction 87 eithsePlncy

I Nidiwakitsd 8hdot h human and cynonol gus OSM ( hOSM
and cOSM. Protocols for the gpl30 inhibition ELISA
and KB cell assay are set forth below Table t 1C50
(udhk Iﬁifésehﬁh\d@ﬁloﬁ therdfof=liftodost 4 Hathodlwf mrelulticy thiai meri c

ant Iteracﬁonsbetween hO5M and gp130 and LIFR and/or OSMRE which
method comprises providing a Site |l antagonist capable of modulating
(i.e. inhibiting or blocking) the interaction between Site 1l of ROSM with
gp130 and providing a Site 1l antagonist capable of modulating (i.e.
inhibiting or blocking) the interaction between Site Il of NO3M and OSMR
and/or LIFR,

In one embodiment there is provided a pharmaceutical composition
comprising a first therapeutic antibody which specifically binds hOSM and
rmodulates the interaction between hOSM and gp130 (a Site Il antibody,
examples of which are provided by this specification) and a second
therapeutic antibody which specifically binds hO3M and modulates the
interaction between hOSM and OSMR and/or LIFR. (a Site 1l antibody, an
example of which is commercially available as MAB295, R&D systems).
The second therapeutic antibody may be recognised by its ability 1o
modulate (i.e. inhibit or block) the interaction between hOSM and OSMRB
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.
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gpl30 ELI SA KB cell assay 15E10 nurine 0.059 0.195
15E10 chimaeric 0.035 0.110 10D3 nuri ne 0.107

A Site Il antibody maybe recognised by its ability to inhibit OSM binding in
the ELISA assay of the examples. Typically both the first and second
therapeutic antibodies are monoclonal. It will of course be apparent to
those skilled in the art that i is not necessary that the pharmaceutical
cormposition comprises two antagonist entities (e.g. two therapeutic
antibody entities) since it is possible to provide e.g. a bispecific antibody
that speciically binds hOSM and modulates both the interaction of Site 1l

and Site Il with their respeciive interacting pariners.

In another ernbodiment there is provided a kit-of-patrts comprising a first
pharmaceutical composition comprising a therapeulic antibody which
specifically binds hOSM and modulates the interaction betwaen Site Il of
hOS5M and gp130 and a second phamaceutical composition comprising a
therapeutic antibody which specifically binds hOSM and modulates the
interaction between Site lll of hOSM and OSMRp and/or LIFR aptionally

together with instructions for use.

In another embodiment there is also provided a method of treating a
human patient afflicted with a disease or disorder responsive to the
maodulation of the interaction between hOSM and its inferacting pariners
(e.g. gp130 and OSMRP and/or LIFR) such as an inflammatory disease or
disorder (e.q9. 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. antibady) which specifically binds hQOSM 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
Ul of hOSM and OSMR and/or LIFR.
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0. 114 1UDS chimaeric 0.057 0.107 Both 15E10 and 1003
chi maeric anti bodies neutralise hOSM and cOSMin the
gpl30 inhibition ELISA (Fig.2) and KB cell assay (Fig.
3). Ohimmeric 15E10 has a higher affinity for

cynonol gus OSM t han chi maeric 1003 as observed with
the parent nurine anti body. Both chinmaeric anti bodies
have curve profiles and 1C50 values simlar to the
parent marine anti bodies (Table 1). The am no add
sequence and a DNA sequence for cynorml gus OSM (cOsM

88 IfS \@E@F {c)outr% §§%R§At tc[J) Hm]ég e%ﬁed’i‘?\qh art Ethe.a% Bﬁ&éét aefjrélc’
M3ahRiguhist Sutt 2s Zh AbEREY) INSMAARASHT 38 KBY RMELTERSLIQSOTDI A
B R B g R e SR AR 20 QS a0 ) QRMRB o

Vf [and/or LIFR and hOSM may achieve the same objective as set forth

RLALZRES- LPI GkQDLERsat nEnt i nahwar envi , Grat t uanc. mAQTAD
N spm
TgPri t AGAGTPOPPTPTPTSI DVFQRI CLEGCSETARGYBPSEHSVGRI PSI C
HGESR s stR=RE Sp! | QALI unvi zaTRPSRKE TRI | | PRGoLpi t
SEQ T -D'NO 64

Antibodies of the invention may be used to treat a variety of diseases or
disorders responsive to freatment that modulates the interaction between
Site 1l of ROSM and gp130. Particular mention is made of diseases or
disorders involving the production of pathological levels of TNF alpha (i.e.
a TNF alpha mediated disease or disorder) and those diseases or
disorders characterised by the breakdown or destruction of cartilage,
particular articutar cartilage. As described in detail supra, antibodies of
the invention may be used in the freatment of inflammatory arthropathiss
such as RA either as a monotherapy or in combination with another
treatment for such arthropathy. Antibodies of the invention may be used
{0 treat a clinically established form of the disease 1In question or fo
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. Whers 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, Anfibodies of the
invention may also be used to treat the exira-articular manifestations of
RA, e.g Feltys syndrome and/or treat the formation of atherosclerotic
plaques. For the freatment of RA, combinations of antibodies of the
invention fogether with medicaments described supra may be used. Other

arthritic diseases that may benefit from the administration of an antibody
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15?5?‘ Q’\‘(}Iﬁﬂn gﬁurga qq ﬁylgﬁaﬁ,ggﬁge %@%H?%The

husnsemndsl jh@@lsalﬁht& aiﬂ:mdatmhelglﬁt Helaengoirdes ot aths Rrnekh

th
ToRB SRR S M et SRR g a0 bl B nces
wi $eyetastranuimpe sintheplacaragnt iorestdre mmblhamnddo atbgh joint
S CEAIRNORNBI RS bibFhs Bt BRIGRIE nfodtEBHiC Ena

dat abase. The am no aC| sequ
c offfrRhisdofas fae Selemek &1 %‘@d&ﬁ»@es}omt Bwigtite 18Rcathe e

S epdsidbfangatidhes E&Hbﬁw tBQleffél@H‘?eW & KsteeH if%eém\@?foﬁ‘nts

identified as ficant: POSI i on15E House
ocEAY EFSRaNg SiRRY fosthedearsnap pEthe dicase. 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 Tramadal, NSAIDS
such as a Cox-2 specific inhibitor e.g. celecoxib, rofecoxib, opioid
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 affiicted with
such disease, which method comprises administering to said patient a
therapeulically effective amount of a therapeutic antibody or fragment
thereof of the invention as described herein. The invention also concerns

a combination of the therapeutic antibody of the invention together with
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Position is according to the Kabat et al nunbering
system .supra The 15E10 VL ami no acid sequence was
conpared to 10 nouse sequences fromthe dat abase
search and the foll ow ng framework residues were
identified as significant: Positionl5E10
VLnmouseoccurence 9TA8/ 10 38E010/10 49E t" 10/ 10
60AV10/ 10 5.1.2. Search of the human database Hunman
framewor k sequences with the highest honol ogy to 15E10
VH and VL frameworks were identified using the
EasyBl ast in a peptide database Two sets of human
s Ry\TEIsE Kealiiand prilisuiarty pregiof ppreiB theyrsAimenisgf Bp A of
Whiegbridddesbb@k] owi ng framewor k was sel ected for
humani sati on:

Psoriasis is a chronic skin disease with significant morbidity that affects
approximately 2% of the Caucasian population. While for many it ray he
a relatively mild disease, it can have profound effects on those affected.
The dizability of hospital treated patients with psoriasis has been shown to
be similar to that of patients with angina and approaches that of patlents
with cardiac failure (Finlay ef al, (1990); Br.J.Dematol, 123, 751). The
commonest form of psoriasis is chronic plaque disease. This presents as
well-defined red scaly plaques typically distributed over the scalp, lower
back and extensor aspects of the limbs. Clinical variants include guttate
psoriasis, sebopsoriasis and pustular forms of the disease. A minority of
patients also develop seronegative inflammatory arthritis. Microscopically,
lesional skin shows increased proliferation and abnormal differentiation of
keratinocytes, infiltration by activated T-helper lymphocytes and
neutrophils and activation of the cutaneous vasculature, These changes
correspond {o overexpression of growth factors and their receptors,
proinflammatory cytokines and angiogenic peplides. 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 mode! systems (see Nickoloff ef af (1999)
Arch.Dermatol.135, 546-552). Current treatments include topical
treatments such as Vitamin D analogues, corticosteroids, dithranol, and
ratinolds such as Tazarotene gel, Phototherapy includes the use of
ultraviolet B or psoralen and ultraviolet A, and excimer lasering. Systernic
retinoid treatrments include Etretinate and acitretin, isotretinoin, liarozole.
Other treatments include methotrexate, hydroxyurea, cyclosporin and

calcineurin antagonists, 8-thioguanine, azathioprine, sulfasalazine and
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QVC11. ODESGPGLI VI CPSETLSLTCTVSGGESI SSYYWSW ROPPGHALEW G
1nYYS

GSTNYNTSLI CSRVTI SVDTSI CNOFSLI CLSSVTAADTAVYYCARSPSSGSYY
YYY Ycnovracccrrtrivss (SEQ I.D.NO 26) The CDRs are
underlined. And G oup B of which the foll ow ng was

sel ected for humani sation:
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGVHPWROAI GKOLEW/AVI WD
GsmaYAnsynnasRnNsrt ri t YLONNBLRAEDTAMCARVAGPI XWYF
DLWGRGTLVI VSs (SEQ | . D. NO: 27) The CDRs are underlined
The followi ng franework residues were identified as
pdurati¢ atid pstersp dviaranecently rtdologielitiegiragrits Alahyastpriakilly

NEBE i QKMEIRARS PE &M (FRRLihas), KARGHAS Jand P V|
antibodies, Efalizumab, Alefacept™, Siplizumab, IDEC-114 and BMS
188667 (CTLAZIg) have been proposed or demonstrated to be useful in
the treatment of this disease. Furthermore, anti-TNF alpha treatments
such as Enbref™ (etanercept), Remicade™ (infliximab}, Humira™
{adalimumab) and/or COP870 may be used in combination 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 ef af
(1998) Arch.Dermatol. Res 290:9, 13. Oncostatin M is secreted
spontaneously by short-term organ cultures of lesional psotiatic skin (See
Bonifati C et al ibid). Furthermore conslitutive activation of STAT3, the
major signalling molecule down—stream of the OSM receptor, In mouse
keratinocytes results in spontaneous development of psoriatic lesions.
(See Sano S ef al (2005) Nature Medicine 11:43-49).

Antibodies of the present invention may therafore be used in the
treatment of psoriasis (chronic plaque, guitate, sebopsoriasis, pustular,
seronegative inflarnmatory arthrifis 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 aute-antibodies, immune compiex
formation and immunologically mediated tissue damage (Reviewed in
Rheumatology (2003). Eds Hochberg, Silman, Smolen, Weinblatt and
Weisman. Pub. Mosby.1281-1430), Pathologic manifestations include
fibrinoid necrosis, hemotoxylin bodies, vascular injury, and disruption of
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the dermal-epidermal junction of skin, inflammatory arthnifis and
glomerulonephriiis. SLE can present at any age including in neonates. it is
is one of the most common disorders affecting women of child-bearing
age, is significanly more commeon in women than men and afiects people
of African origin significantly more frequently than Caucasians. Its
incidence has been estimated between 1.8 and 7.6 cases per 100,000
person-yaars in the US. SLE is associated with increased moriality,
principally from infection, and renal and CNS complications. Treatment of
lupus and its complications is determined by individual patient's needs.
Non-steroidal anti-inflammatory drugs are an important first-line therapy
for musculo-skeletal symptoms, constitutional signs and mild serositis.
Anti-malarials (e.g hydroxychioquine, chloroquine and quinacrine) are
used to treat musculo-skeletal symptoms and constitutional signs that are
refractory to nos-steroidals and low-dose steroids. Most clinical
manifestations of SLE respond to treatment with steroids but the side
effects of these drugs may limit both dose and duration of treatment.
Immunosuppressive drugs, notably Azathiopring, may be used for rmore
severe disease. Recently, treatment with the B cell depleting antibody
Rituxan has shown promising resulis in SLE (Reviewed in Looney RJ ef al
(2005) Curr Dir 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
treatrnent (either as a monotherapy or in combination with one or more of
the cumrent SLE freaiments detaziled above) of SLE.

Systemis sclerosis (83) 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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accumulation (See Bamber B et al (1997) J Mol Med Absfract Vol 76: 61-
69). Oncostatin M is produced spontaneously frorn cultured mononuclear
cells from patients with systemic sclerosis (See Hasegawa M et al (1999)
Rheumatology (Oxford) 38: 612-617) and is found in bronchoalveolar
lavage fluid from pulmonary fibrosis in sclerodema (Reviewed in Atama
SP and White B (2003) Cytokine growth Factor Rev 14: 537-550). Thus
the invention concerns the usa of antibodies of the inventlon in the
treatmeant of 55 and vanants thereof etther as a monotherapy or in

combination with another medicament.

OSM has been detected in the bronchoaveslar lavage fiuid of patients
during acute lung injury, particularly in cases of pneumonia (Tamura 8 et
al (2002) Develop ODyman 225:327-331). Neutrophils appear to be the
cellular source of OSM in these patients, and OSM concentrations in the
BAL fluid correlate with PMN numbers. Since nautrophils are a source of
OSM, and upon activation secrete OSM, it is probable that OSM will be
present in tha 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 O3M in mouse airways using an adenoviral vector
induced profound eosinophilic inflammation and matrix deposition (see
Langdon C et a/ (2003) J.lmmunol. 170:548-555 and also TIMP-1
expression (see Kerr C et af (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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human lung fibroblasts (see Scaffidi, A.K. ef af (2002) Brit.J. Pharamcol
136:793-801). Although the mechanisms behind these observations are
unknown, malrix deposition could, in part, be the result of a strong,
specific upregulation of oy proteinase inhibitor synthesis (see Cichy, J. ef
al (1998) Biochem.J 329:335-339). OSM has also been found o promote
fibrablast dependent mast cell praliferation and a marked increase in
histamine content (see Gyotoku E ef al (2001) Arch.Dematol. Res
293:508-514). Direct instillation of OSM in isolated rat lungs induced rapid
and sustained [L-6 secretion (see Li, H.L. (2002) J.Drug Targ 10:55-62).
Thus the present invention concems the use of antibodies of the invention
(either as a monotherapy or in combination with another medicament) in
the treatment of inflammatory lung diseases such as asthima and COPD

(chronic obstructive pulmonary disorder).

(OSM has been detected in the brains of multiple sclerosls (MS) patients,
where it localises fo microglia, astrocytes and infiltrating leulkkocyles (see
Ruprecht K ef al Journal of Neuropathology & Experimental Neurology.
80(11): 1087-98, 2001 Nov). OSM induces IL-6 and MCP-1 seacretion from
ceraebral endothelial cells, and addition of TNFa with O5M causes a
synergistic reépnnse. OSM also induces ICAM1 expression on cerabral
microvascular endothelial cells, which could enhance leukocyie infiliration
Into brain tissue (Ruprechi K ef al ibid). in addition to promoting
inflammation in the brain, OSM may directly contribute to neuron loss. HIV
patlent’s manocyte supematants 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 amylold associated proteins and its
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expression is dramatically Increased in disease areas, perhaps facilitating
deposition of abnormal proteins in amyloid plaques and neutrofibrillany
tangles. O5M, which is known to be secreted by both infiltrating activated
T cells and monocytes, and microglia, is a potent inducer of ACT, and
could thereby contribute to the AD pathology (see Kordula T ef af (1998) J
Biol.Chem. 273:4112-4118 and Kordula T Journal of Neurosclence.
20(20): 7510-6, 2000).

Work by Tamura ef af suggests that OSM may be involved in the
development and maintenance of neuropathic pain (see Tamura S. ef a/
(2003) Eur.J.Neurosci. 17:2287-2298). Their studies revealed a subset of
nociceptive sensory neurons that express the OSMp receptor. All the
QOSMBR +ve neurons also expressed VR1 and P2X3 receptors, which
have been shown {o be crucial for development of both neuropathic and
infiammatory pain (see Jarvis M.F. et al (2002) PNAS 99:179-184 and
Walker K.M of af (2003) J. Pharmacoal, Exp. Ther 304, 56-62). Furtherrmore
QSM-/- mice have reduced noxious responses to chemical, tharmal,
visceral and mechanical pain, correlating with a reduction of VR1*®
P2X3™ small neurons (see Marikawa, Y. et al (2004); J Neurosci 24,
1941-1947).

Thus the present invention also concerns the use (either as a
monotherapy or in combination with another medicarment) of antibodie s 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 conce ms
the use in the treatment of pain, particularly neuropathic and/or
inflammatory pain.
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8 humani sed VH constructs wth different backnutations
wer e designed, 4 based on group A human franmeworks
(A, AZ A3 and A4) and 4 based on group B hunan
frameworks (01, 02, 03 and 84). One set of human
sequences was identified for 15E10 VL of which the
follow ng was sel ected for humani sation: EIVLT QS PATL
SL S PGERATLSCRASQ SVS KYLAWQXKPGQAPRI, LI YDASNR

ATA PARFSGSGSGTOPTLTI SNLEPEDFAVYYCQORSNWPPTFGQGT | CLEI
(SEQ 1.D.NO: 28) The CClRs are underlined. The

follow ng residues were identified as potentially

i M isdiaend in tissusomasrp phaadsf i atheyosoledoticdgsienedges biogar

3 kpatt kiR nyedRPSiob) ﬁ?ég@ﬁ@iéﬁﬁ%%g\éhacm% 49 71

b
Two constructs were ¢ one as "a straight graft
( PIgMote e raoNasculdrisaiqeldratiengicsl gharossisraic PEsi Es es

(et is ﬁ%@@ﬁiﬂsﬁﬂiﬁﬂdtmﬁﬂﬁbalﬁw. As well as the
QVQLOESGPALVI CPSETT, SLTCTVGG-SL GVHW ROPPGKG,.EW GVI W
R@"WW%RQ@M causes induction of both [L-6 secretion In

S¥RdGh&Rl A8 WEREre BY RS EIEAYY ¥EAKGPHSVRANGPIHEDWHNEERF Snd

( %EQUJ rés%a'g%e%%)and COX-2 expression (see Brown J.T et a/ (1991)
Jimmunol.147: 2175-2180). Endothelial cell induction of COX2 is
necessary for the angicgenic properties of OSM {see Brown T et af,
ibid). However, OSM also ind uces expression other angiogenic factors in
endothelial cells; VEGF (Vasse, M ef al (1899) Artetioscler Thromb Vasc
Biol. 19:1835-1842) and bFG F (Wijelah E.S.ef af (1997) J.Cell Sci
110:871-879) Interestingly, huuman endothelial cells have about 10-20 fold
greater OSM receptor density than other cells (see Madur V. ef af ibid).

In addition to effects on endothelium, O5M also induces IL-6 and COX-2
expression in vascular smooth muscle cells (VEMC) as well as causing
striking changes in cell momphology (Bemard C. ef af (1999) Circ.Res.
85:1124-1131). Calcium deposits are usually found in advanced
atherosclerotic lesions where macrophages are the predominant
inflammatory call. 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 af (2002) Cire Res. 91:9-
16). OSM also respectively induces and depresses tissue factor (TF) and
TF pathway inhibitor (TFPl) s ecretion from VSMCs, resulling in a potent
procoagulant activity in VSMC culture supematants (Mirshahi F. st af
(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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Humani sed Vry construct AZ2:
QVQLQESGPOLWWPSETLSLTCTVSGFSLI TATYGVHW RQPPA COLEW GVI
WRG GSTDYNAAPMSR VTI SI CDTSI MQVSLKLS
SVTAADTAVYYCAKSPNSGPYWFD VWWGQGTTS ( SEQ | . D. NO: 30)
Humani sed VH construct A3:

GvQLl_, QESGPCGLVI CPSETLSLTCTVSG-SLTNYGVHWM RQPFA CALEW GV
| WRG GSTDYNAAFNSRVTI S| MVB KNQVSLKLI S
SVTAADTAWYCAKSPNSNFYWYFD vwWGQGTES ( SEQ | . D. NO: 31)

Ht, construct A4:

O T B TR A SR BN BUETES, 8 o
GBIEoW Nawg MBRID®I. SIEDBISH SY.OVSLI Cl SSVTAADTAVYYCAKSPNSI NI FY
WYFD VWAGQGTTS (SEQ I.11NG 32) Humani sed Vii construct

81:
esvedest N BRmigRn S@BAB(BFBQITW@MM@&P@G@:EVWMNMRG

FRhof d\ﬁé&%’ﬁlﬁ%ﬂﬂ%@é&( hekiubie é“g@const Tk

D VIATCRGIT I (SEQLT D ND: 83)° Humani‘se
@%S_M mlasizAnSeynl 4, 331-339). However,

oo S Yo STRAMARET

OGR! PR Bi Lﬁﬁﬁﬂ@w%ﬂgﬁ?\m? Vage.Bigl 23: 90-05).

mwmﬂema@f&ﬁwmwm EW/AVI W
T DYNAAFMSRET, |

ARG SRR ARSI RS AR g Eopm

( SEQdvepient3s pthdmsakeroboleyions (Mstieredt eB4:(1996)

oY mY %WSLTNYG\/ HWRQAPGKGLEWAVI \RG

GSTDY{I-EW%%S QVELRAEDTAVYY CAKSPNSNFYWYFD

VWGERGTI Lv (SEQ | . D. NO: 36)

Thus the present invention concerns the use of antibadies of the invention

in the freatment of diseases or disorders of the cardiovascular system.

Also contemplated is use of antibodies of tha invantion in the treatment of

atherosclerosis and diseases of endothelial cell origin. Further

contemplated is the use of antib odies of the invention in treating patients

afflicted with HIV, particularly to treat conditions resulting from infection

with the virus such as Karposi s arcoma.

Antibodies of the invention may also be used in dizseases of call cycle

regulation e.g. cancer (such as prostate cancer), myeloma.

Although the present invention tas been described principally in relation to
the treatment of human diseases or disorders, the present invention may
also have applications in the tre atment of similar diseases or disorders in

non-hurman mammals,
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Humani sed VL construct LlI: ElI VLTQSPATLSLSPGERATLS
CSGSHSVSYMYWYQQLCPGQAPRLLI YDTSNLA SE PARF
SGSGSGIDFTLTI  HNLEPEDFAVYYCQQW SSYRPTFGQGTKLEI |1 C
(SEQ I.D. NO: 37) Humani sed Vy. construct L2: EIVLTQS
PATLS LS PGERATLSCSGS SSVSYMYWYQQLCFGQ APRLLI EDTSNLA
SA PARF SGSGS

GIDYTLTI SNLEPEDFAVYYCQOWNESYFFTFGQGTKLEI K

(SEQ 1.D.NO:38) 5.2 Humani sation of 15E10 Humani sed VH
and VL constructs were prepared de novo by build up of
over | appi ng ollgonucleotldes including restriction
sites for cloning into RI@badd R n manmal i an

e ,@fﬁéﬁc’qn vectors ﬁﬁth&PC?é§oa nu ﬂn’(ﬁ:’cg{??b §equenc .

Hi

td lynuc:le g ' LO:”“ .S.I t? o na:roﬁziced
e ?! 'odf'“'%kwuaﬁ oo oy SER e W oran 71

T TCATT y

sggteicefor—cloni

Wi ;bl R4 e constant EEQ IEWNOE nd 111 SEQ‘I EENW'I'I
radR@3 i on sites @Eé ithNPsHuced t pSERdERNOHE V|
dafidRLicont ai ni ng { BEQHUNHD:4si gnal 58F0dRCHCOHASK
cll@brig i nto R n cOBELIM.NG:3 he hunheE®dEXACAANSt ant
r g Human signabeeAmiRnes: MOB| SEqll.0 kb MATATGVHS
( S dorddiNhuine) EI 9BEQNHRBLACD VI CBBETIHGOSsaNd TV
er\}EIra S0} (IHJHH ns[ HE ﬁrfﬁb‘fa desi gn i 8o _

bLWcFDG‘T@l"bFUth o] SRl BRS T o e m
de&&wjﬂﬂhu#wm_mm
badk#giained const r {EES- BNt We VH dpHERA-OMP:49A4, 131

andh@anisedd 2hr oduce humani sed anti bpdies in

c ¢ieiamathaim w t h t hBEQWD.ROoEINi sed VEBEGAMsMOBOt s. 10
ol| ifg.omandedpt i des 60 bases long withfa m ni mum of 18
basghexedid ap were (lgsngneroli@ bul I dsgl.1.D.NO:51
(humanised)

U7

)

(¥

Vu domain (murine, SEQ.L.D.NO:15 SEQLLD.INO:GZ
FPN)

V1. domain (muring, SEQ.I.D.NO:A6G SEQ.LD.NO:SS
PN)

Vy domain SEQ.L.D.NO:17 SEQ.LD.NO:54
(humanised, PN,B3)

V. domain SEQ..D.NO:18 SEQ.LD.INO:SS
{humanised, PN, L2)

Heavy chain SEQ.LD. NO:19 SEQ.LD.NO:56
(humanised, PN)

Light chain SEQ.ILD.NO:20 SEQ.L.D.NOQ:57
{(humanised, PN)

Vy domain (B4, SEQ.1.D.NO:21 NfA
humanised)

Heavy chain SEQ.L.D.NO:61 N/A
(humanised, Fe

mutated

Heavy chain SEQ.L.D.NOG2 N/A
(humanised, Fc

mutated, PN)
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5.21 Adioonucleotide Sulld-up digonucleotide pool

sol utions were prepared from50 of each oligo stock
solution at 100p.M Synthesis of the humani sed VH and
VL genes by build up of overl appi ng ol igonucl eoti des
was carried out generally according to Stemer WP et
al (1995) Gene 164(1):49-53 using software descri bed
in Ertl PF et al (2003) Methods 31:199-206. 5.2.1.1
Assenbly PCR reaction: water41.5111 10xProof Start PCR
buf fer5pi dNTP (10rri M 1.5p1 oligo pooll pi ProofStart
DNA Pol ynerasel jst total viol500 Assenbly PCR cycle: 1-
94C for 2mn 2- 94C for 30sec 3-40C for 2mn 4-72C for
| Gsec 5-94C for 15sec

The present invenflon is now described by way of example only. The
appended ¢laims may include a generalisation of one of more of the

following examples.

Exemulification

Examples 1 to 6 concemn the preduction and engineering of antibody
15E10. Example 7 concems the production and engineerng of anfibody
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, Anlibodies
a Laboratory Manual, Cold Spring Harbar Lahoratory, 1988. The result «f
the fusion of mouse myeloma cells with B-lymphocytes from mice
immunised with the target antigen. The hybridoma cell is immortalised by
the myeloma fusien partner while the capacity to produce antibodies is

provided by the B lymphocyte.

Four SJL mice were immunised by intraperitongal 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 hQSM neutralised with anti-site [l monaclonal antibody
(OM4/11.17; OSM: Mahb 1:1.5 wt wi) to drive the immune response
towards Site |l after a further 2 weeks then again with the OSM-MAb
complex after another 2.5 weeks and finally with OSM only after 5 week=s.
Three months after initial immunisation, spleens were removed and B
lymphoeytes fused with mouse myeloma cells derived from P3X cells
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6- 40C for 30sec 7- 72C for 20sec + 3sec/cycle steps 4
to 7 were repeated 25 tines 5.2.1.2 Recovery PCR
Riners 1 and 2 were the first upper and | ower

ol i gonucl eoti des used in the assenbly PCR The
recovery PCR allows the anplification of the conplete
V gene. Recovery PCR reaction: water420 10xProof Start
PCR buffer4gl dNTP (10nm\W1.59g1 primer 1 (100p. M 0. 50

using PEG1500 (Boehringer) to generate hybridomas. Individual
hybridorma cell lines were cloned by limiting dilution (E Harlow and D
Lane). Wells containing single colonies were identified ricroscopically and
supernatants tested for activity, Cells from the most active clones were
expanded for cryopreservation, antibody production etc.

Initial OSM antibody selection was on the basis of specificity and potency
in neutralising human glycosylated OSM assessed in the gp130 inhibition
ELISA and the KB cell assay, (see below) the latter providing a check of
O5M specificity. Afier identification of anfibodies of sufficient potency and
correct specificity, further seleclion criteria were applied:

1/ cross-reactivity against cynomalgus monksy OSM

2/ maintenance of activity against human OSM in the presence of pooled
human AB serum :

3/ maintenance of activity against a human neutrophil OSM library and
against RA synovial fluid cell-derived QSM

1920 hybridomas were screenad in the gp130 inhibition ELISA. 43 gave
more than 50% inhibition and limifed 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. However,
15E10 murine antibody was much more potent than 10D3 against
cynomolgus monkey OSM in both assays.
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primer 2 (100p.MO0.5111 assenbly PCR reactionl pl
Proof Start DNA Pol ynerase0. 5gl1 total vol 50g1

15E10- A1/ A4 15E10-Bl1 15E10-B4 15E10-L1/L2 primer 1
15E10- A4- Ul 15E10-B1-Ul 15E10-B1-Ul 15E10-L1-Ul pri ner
2 15E10- A4-L1 15E10-B1-L1 15E10-B4-L1 15E10-LI-L1
Recovery PCR cycle:1-94C for 2mn 2- 94C for 45sec

2. CLONING OF VARIABLE REGIONS OF CLONE 15E10

Total RNA was extracted from clone 15E10 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
(laG2a/k). The cDNA of the variable heavy and light domains was then

cloned into vector pCR2.1 for sequencing.

2.1 RNA extraction

Total RNA was extracted from pellets of 108 cells of hybridoma clone
15E10Q using the SV Total RNA Isolation System from Promega according

to manufacturer's instructions.

2.2 Reverse transcription

RNA was reverse transcribed to produce cDNA of the varlable heavy and
light domains using primers specific for the murine leader sequences and
murine 19Gy2a/k constant regions. The mixiure of primers used is set
forth in Jones ST and Bendig MM Bio/technology 9:88-89 (1991)

Paols of murine Vi and Vi, leader sequence forward primers were

prepared at 50uM. Solutions of the murine y2a and x constant region

reverse primers were also prepared at 50uM.
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3- 60C for 30sec 4- 72C for 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

manuf acturers instructions. 5.2.2 Restriction digests
Humani sed 15E10 VH constructs A, A4, Bl and were
digested Hnd |11 Spe | and two humani sed 15E10 VI. were
digested Hi nd-111-BslIN |1 as described in 42.1.
5.2.3 Cel purification The products of restriction

di L .2. 5.2.4 Ligation The
1 buobd SradbibiSH pER (R rE: i nd I11-Spe | digested

re ligated into the Rid heylw vector Hind |I|]-Spe I
derp ffansprgtiops e ﬁUﬁremP%C&'aﬁ e Mgrighis haprianciliohi

1ﬂeb1cﬁswéé/dgnﬁdgﬁﬁ tredliphetées Ll.su@age ﬁ_?_tégslcR‘F-Pt@:RFéﬂtth(
C i n e he at i
BTl abrerd oot e e Ba e
Sqed mﬂlfsecpnmﬂérsawe@aasateemhddmgowm manuf acturer's

i nstructions.

3. Cloning of PCR product of 2.3

3.1 Gel purification

The products of RT-PCR (2xVy and 2xXV,) were loaded in gel loading
solution on a praparative 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 fo allow
identification of the Vyand Vi bands,

‘The DNA fragments were extracted and purified from the gel using the
QlAquick ™Gel extraction kit from Qiagen according to manufacturer's

instruciions.

3.2 Ligation

The purified RT-PCR fragments (2xVy and 2xV|) were cloned inta the
pCR2.1 vector using the TA cloning kit from Invitrogen according to

manufacturer's instructions.
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5.2.5 Transformation As in 42.5 5.2.6 Sequenci ng

Col oni es from each reaction plate were cul tured
overnight at 37C in 5nml LB nedi um suppl enented with
100p.gtm amplclllin. Plasm ds were extracted and
purified using the Q Aprep Spin Mniprep kit from

Q agen according to manufacturer's instructions and
sequenced using priners described in 4.2.5. Cones
with the correct humani sed VH and VL sequences were
identified and plasm ds prepared for expression in CHO
cel,l . pt.essi on of humani sed anti bodies in CHO
ceﬁngll@ggiéxﬁlgh%ﬂi sed Vu constructs (A, A4, Bl and B4)
and two humani sed VL constructs (L1 and L2) were

pr éjggiesplasinidy wers rapsiormeh inteoT QP X catnarepiding to TA
exre,roﬁﬁlal;ﬁrhs\fr%Eﬁst.Ss,o(Jiwém%llleﬁ%r%fd?ﬁ.awen%fwéra-sbﬂeglat
chali n conbi nations (AlL1, L2. A4L2, BlL2, 54L1 and
54 eD)-agar glafasnesiainitg 10Qaiolrempidiic srdicoardwitHEX o8| | s
an i i T f nt
PR ATER A B 2R 16y B0fal] xSl ISP,
suP&teravantincbeedayamiateat 35Ct he gp130 i nhi bition

ELI SA (see below). 6.1 Plasm d purification DI-15a
cells containing one of the plasm ds of section 6 were
cultured in 5nm of LB nedia supplenented with

100[ 1g/rill anpicillin for 811 at 37C in a shaker

i ncubator. 200nl of LB nedia supplenmented with

108y# $gadensinaci | | in was inoculated with I nl of day
culture and i ncubated overnight at 37C i n a shaker

| N6tk @blonies were cultured overnight at 37°C in Sml LB medivm

supplemented with 100pg/m! ampictllin,

PCR2.1 plasmids containing 15E10 Vi and V| domains were extracted
and purified using the Qiagen QlAprep Spin Miniprep kit according to
manufacturer's instructions.

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

15E10 Vi domain armino acid sequence (consensus of 10 clones from 2
RT-PCR reactions): SEQ.LD.NO:7

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

4. Chimaeric antibody

A chimaeric antibody cansisting of parent murine V regions of 3.4 grafted
onto hurnan 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 plasm ds were extracted and purified using the
QAfilter Plasmd Maxi kit from Q agen according to
manuf acturer's instructions. The ethanol pellet was
resuspended in 200m TE buffer and plasmd
concentration was neasured by absorbance at 260nm
after 100 fold dilution of stock solution. 6.2
Transfection 9 wells of Corning Costar 3506 6-wel |
pl ates were seeded with 106 CHO cells and cul tured
overni ght in Dul becco's MEMw th G utanmax-1 ( DVEM
medi a suppl enmented with Utra Low Fetal Bovi ne Serum
andVhen #ﬁéﬁ?&:ﬁqm@w@t o8Bty dba chimagricantivedly wagh wel |,

t heeipaéds@wlmgHweﬂs qﬁ:ﬂﬁéh Ay t@gt’éﬂ%r%mnwto]@émgﬁé TR Bl

o i oAl o SRR LG et e ras:

Tr artsf @etddomufeny esdionsnes amnﬁe@@ysmm feihtréae
rent conbi nation of

|1 JRSERA s TRl R SR R ha B G R g Ve ore
10 EIErand Rin. Hiod i sreh$er lodites everdDidsinoe th amathengnoved
Iaﬁd tah:ﬁa{']t:!gf%b frifo H.'n%gdw’eﬁ Fﬁ&‘gec‘?oq'%gta nﬂ‘ng tne human

appr opr iate
¥t wild type C region. Hind {Il and BsiW [ sifes were designed to frame the

VL domain and allow cloning into a modified RIn vector containing the

human « C region.

4.1 PCR amplification

Vh forward prirmer:

S-GAT GAA GCT TEC CAC CAT GGC TGT CCT AGG GCT ACT C-3'
(SEQ.1.D.NO:22)

The Hind lll restriction site is underlined and Kozak sequence in bold,

VH reverse primer:

O-GAT GGA CTA GTG TCC CTG TEC CCC AGA C-3' (SEQ.LD.NO:23)

The Spe | restriction site is underlined.

V| forward primer:

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

The Hind Il restriction site is underlined and Kozak sequence in bold.
Vi reverse primetr:

9-GAT GCG TAC GTT TGA TTT CCA ACT TTG TCC -3
(SEQ.L.D.NO:25)
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I ncubation took place at 37C for |b. 2mOpti nem was
added per well and incubated at 37C for 48-72h. 6.3
Anal ysi s of humani sed anti bodi es Media from each wel |
was recovered and centrifuged at 13000rpm for 1mn on
an Eppendorf 5415R bench centrifuge and supernat ant
passed through a 0.2prn Pall Acrodlsc 25mm syri nge
filter 8 humani sed anti bodi es (4 based on the group A
human franmewor ks, 4 based on the group B human
framewor ks) and the 15E10 chi maeric anti bodies were
anal ysed in the gpl 30 inhibition ELISA for their
potency in neutralising both hOSM and cOSM (see

for humani sed anti bodi es
BlLfékE lﬁgﬁﬁféngﬁﬁég ﬁ%ﬁﬁﬁﬁthe gpl30 inhibition
ELI SA Hurman OSM Cynonol g us OS M B1L1 B1L2 134L1 64L2

15K (ABE 2 water 66ul
10x PCR buifer 10!
dNTP (ZmM) 10wl
primer 1 (5puM) 4pl
primer 2 (5piM) 4pl
AmpliTaq polymerase 2pl
purified plasmid 4ul
total val 100ul

Primer 1: Vy or V. forward primer
Primer 2: Vy or Vi 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 1min
4- 72°C for 1min
5- 72°C for Tmin

staps 2 fo 4; weare repeated 30 times

4.2 Cloning into 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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NA 0.334 NA 0.048 0.070 NA 0.110 0.167 0.040 0.060

| 050 val ues are expressed in gen! NA inhibition is

| ess than 50% The | evel of backnutations in expressed
humani sed anti bodi es had a direct effect on affinity
for human and cynonol ogus OSM in the gpl30 inhibition
ELI SA. The | east backnutated antibody (61 Li) had no
detectable affinity for cynonol gus OSM and just above
background for human OSM On the other hand, the nost
backmut at ed anti body (B4L2) had an affinity for human
and cynonol gus OSM at | east equivalent to that of

chi #ddRestrictiomdigestshody. The 2 humani sed anti bodi es
contai ning the backnutated |ight chain had higher

af f T VyPCRaodUt ard RIS EH adRiliLe Sk Sssiinlaaion wass

theysiddl ARG (ReaLy, |1 oht chain,

10x buffer (NEBuffer2) Syl
BSA 100x (NEB) 0.5pl
DNA S5ut
Hind Uil (Promega) 2ul
Spe [ (NEB) 2ul
water 35.50l
total vol 50

DNA: purified Vi PCR product or Rld hCylwt vector (at 0.25mg/ml)
Incubated at 2h at 37°C.
The VL PCR product and Rin hCx mammalian expression vactor were
digested Hind 1ll-Bsiw I

10x buffer (NEBufferz2) Sl

DNA 5ul
Hind Il {Promega) 2ul
water 38ul
total vol S0ul

DNA: purified VL PCR product or RIn hCx vector (at 0.25mg/ml)
Incubated at 2h at 37°C.
21l 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 bromids and run in
TAE buffer at 100V for 1hour and the RId and RIn vector as well as Vy and
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None of the four humani sed anti bodi es based on the
human group A frameworks gave an inhibitory signal in
the gpl30 ELI SA assay. In fact none of these

anti bodi es could be detected in an ELI SA for conplete
human 1gGlL anti body (where the capture antibody is a
pol ycl onal raised against human y heavy chain in goats
and the detecting antibody is a polyclonal raised

agai nst human it light chain in goats). Further

anal ysi s of supernatant containing these four

anti bodies in human | gG heavy chain specific and |ight
chiLiSpEegrperd brpisweregxoisedy Apt¥ibp DNA lefideTatasi atscouinh

as %}ﬁ)tﬁa gBieb Ellﬂhéﬁﬁfcidﬁtﬁ\dof%ecﬁpw LRy PELbndsr ai sed

h %P\H)gurran I heavy a t chains 1n 'go.ats

& Wa%?)é‘aq*%ﬂwﬂfﬁirﬂ'-ﬁ"ﬁ%fyﬂ 9ok PsiBg thedakPAyick Risghan
| g@xyacmbalkm froor Qiaben hedmingtbadhufRerérdd igstlcidify. and
agai nst human 1gGit chain in the light chain specific
ELI SA. These results suggest that humani sed anti bodi es
whdid3 Limatibeavy chai n was desi gned from group A hunman
framewor ks express both heavy and |ight chain but the

t Warhe RiFtsk ﬂé’grﬁ@t‘i IRl ltdfbeg{e%%gtﬁgtewuﬁg % RIg

anti body. The nobst backnut at H construct based on
huﬁﬁ’rﬁ“@"&&ﬁ?rH"ﬂr'ﬁﬁﬂﬁdﬂl@@“@%) in combination with the

baq-tsmmtﬁﬁﬁagrséﬂt mthamrssﬁwaﬁ egtew;sﬁ tQ§ drﬁf%efmﬁt

nt humani sed antib ree | sed anti bodi es
F.‘@Ftﬁ@HW”hBaW@leﬁﬁecs (le_z BSL2 and 13412) were

p r CFHQ‘ ﬁ@rﬂmn 07 5] cfahgﬁi AR AsiRgREN a&ﬂ?% BRA ngatﬁjﬁ e

apti b nost Sulta for candi
¥§FT”JWF" fWE%%fﬂmu%ﬁ]aaﬁfﬂﬁiyfﬁﬁﬁul%fé@ctmsmwﬂlmcts

of 6.3 Two humani sed constructs 02 and 03 were

pared {a n*a %2 1 to 5 2.6 6.5 Expression of
hu ni S&E§OLARIA bhaTwHind, IPosrigesteds Thr ee hunani sed VH

cont ai rinsegt: My #IR Bagrhéd HilkBnaspd 1Qhested combi nat i on
vvigh t he sé ?%%]m iat ed humanl sed VI. containing

pl a5ni d’e(:{}'g) Ip RS UB Y 16ligmeled transiently

co- t r arisdeet Ve #CReapntdriOHRl Il BsAMd dguste@ssed. The 3
humani sed anti bodi es produced were purified fromcell

cul ture supernatant by affinity chromatography on
rProtein A Sepharose and their affinity for OSM was
evéZblransfosmglieno | nhi biti on ELI SA and KB cel | assay
usi ng 15E10 chinmaeric anti body as reference. Plasm d

puLiighied rddRdtsWasTe %héfoﬁﬁ’eoq% #95d Eorfpetent celld: @nsfecti on
was _carried out as in 4.3.2. Purification of humanised

antZPBed e vials wese F’l%d@!]tlc%s in 4.3.3.
50! aliquots were prepared in transformation tubes.
2p 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.

450p! SOC medium was added and the tubas incubated for 1h at 37°C on
shaker incubator.
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6.6 Anal ysis of humani sed anti bodi es of section 6.5
Purifi'ed humani sed anti bodies fromsection 6.5 were
anal ysed in the gpl30 inhibition ELI SA and KB cel
assay (see below) for their potency in neutralising
bot h human and cynonol gus OSM Assays were conduct ed
with human OSM from a variety of sources including CHO
produced, CHO produced + 25% hunan AB serum
neutrophils and synovial fluid of RA patients. gpl30
inhibition ELISA-. data from experinents are
illustrated in Fig 5 to 10. KB cell assay: data from
ex pEHQuhefugurgas; gprepshand-egriplates nplemeptedavithThese

G%?L?j/rrﬁ bRBichiRand MBS SUemithl Doghes (133L2 and

r
B4L2 ave potency equivalent to 15E10 chi maeric

anti body but hi gher than humani sed anti body B2L2. This
i ndi cates that the humani sati on strategy, especially

t h@.z88egaemdfindacknmut ati ons resulted in conplete
recovery of affinity for antigen. The am no acid

3&”@%@%@%&%&?%@8&&@@@& DRILERAHMAV wee
GSTERPRRENBRWIN 18NS anpidiliy, QPI NSLRAEDTAWCAKS
PNRNFYRR g\ééﬁﬁé%r&wa’énév§&§t Vi gbhbi r%éémﬁgg d@é}‘gr VL

chain is SEQI1.D NO 12 rapeutic anti
anfrigRFebrRyied palpgiwt Qldr@parin Minipsen kit figm£isgerchai n
gf a&ﬁ(&ﬂh%ﬁ rNanlufg&uéPQEr@try&inﬁt@.?LndOf 1‘SEtQi1| . D. NG , 12 may
e_consi dered a conpetjng anti body of the invention
AN a7 Wed BeqHensa SHSCIaTHREH P prSiih e RIG SREtPLAN

signal sequence and reverse primer in the human Cy1 region.

The V, 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 Vy and V| sequences were identified and plasmids
prepared for expression In CHO cells.

4.3 Chimaeric antibody expression in CHO cells

Rld and Rin plasmids containing 15E10 Vi and V. domains respeciively
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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6.7 Conparison of 133L2 humani sed anti body wth
chimaeric and parent nurine anti bodies The hunmani sed
anti body B3L2 was conpared to 15E10 chirmaeric and
parent nurine antibodies in the gpl 30 inhibition

ELI SA and KB cell assay (see bel ow) using human and
cynonol gus OSM as target antigen. A humani sed 63L2
anti body carrying 2 point nmutations in the constant
heavy chain (Al a replaces Leu at position 235 and Ay
at position 237) was designed, expressed in CHO cells
and purified. The nutations reduce the ability of the
anti body to engage effector functions especially
recrui tment of conplenent factors. Humani sed anti body
carudi.d Mendd lpdriticéfion Nt act heavy chain is referred to
as B3L2 wt (wld type) while the nutated B3L2 anti body

| LB s Byl Ao A eS0T o5 0 ke B 1
parcsmrewtmmﬂ@faﬁdneﬂiﬁ splantentat withotDOpg/nhl renidieiiia fuk 36

bl B cell assa 130 ELI SA KB
ceﬁwé?s";i%&'ﬂ:}é* &@g'ﬁ 0.000 0083 "

200ml of LB media supplemented with 100pg/ml ampicillin was inoculated
with iml of day culture and incubated overnight at 37°C in a shaker
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 200ul TE buffer and plasmid concentration was

measured by absorbance at 260nm after 100-fold dilution of stock
salution.

4.3.2 Transfection

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

8ml Optimemn 1 with Glutamax-1

20pg Rld-15E10Vy; purified plasmid

20ug RIn-15E10V| purified plasmid

240ul TransFast Transfeclion 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 o flask.
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Chi maeric 15E10 0.019 0.079 B3L2 wt 0.035 0.123 1GC50
values are in jig/nml 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 83L2 heavy chain Is set forth in

SEQ I.0.NO: 11 and humani sed B3L2 light chain is set
forth in SEQI.D.NO:12. Exanple 7 - Anti body 1003

The mixture was incubated at 37°C for 1h.
32ml Optimem was added to the flask and incubated at 37°C for 48-72h.

4.3.3 Purification of chimaeric antibody

Media from all 175cm? flasks were pooled and centrifuged at 1500rpm for
3min on an MSE Mistral 2000 and supernatant passed through a 500mL
Filter Systermn 0.22um CA.

The antibody was purified from clarified supernatant on an Amersham
Biosciences Akta Explorer using Unicorn software.

The column used was a 1ml HiTrap rProtein A Sepharose FF.

The flow rate was 1ml/min.

The column was equilibrated with 10CV of Dulbecco’s PBS then loaded
with clarified supematant 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 supematant.

The antibody was eluted with 10CV of ImmunoPurs lgG Elufion Buffer
(Pierce) and collected in 1ml fractions containing 100w of 1M Trizma-HCl
pH&8.0 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 ImmunoPure
I9G Elution Buffer + 1 volume of 1M Trizma-HCI pH8.,0 and fractions with
sufficient amounts of pure antibody were pooled and stored in 100p
aliquots at =20°C,
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7.1. Generation of nonoclonal antibodies Hybridom
10133 was generated as detailed in Exanple 1 above.
72. CLONI NG OF VARI ABLE REG ONS OF CLONE 10D3 Tot al
RNA was extracted from cl one 1003 hybri donma cells and
the cDNA of the heavy and |ight variable domains was
produced by reverse transcription using priners
specific for the nurine | eader sequence and the
anti body constant regions according to the
pre-determ ned isotype (193 hc). The cDNA of the
vari abl e heavy and |ight domains was then cloned into
vector pCR2 1 for sequenC|ng 72.1 RNA extraction
ysis of ghin ahtbodwn pel | ets of 106 cel ls of
hybri doma cl one 1ODG using the SV Total RNA Isolation

SySFﬁﬁﬂédrfﬁE1BréhHBI993 vt R BHGSE ﬁ%@a\%sed

[ ns{g cti ?ﬂ:h lg ever se ‘transcri ptl on

r eviri@@9pt3Hheh F“B@E'— MR, call assmafas theirpotensyiimb| e

heaxgutaising Ibghihm:ﬂ%yﬂﬁrhﬂguﬁbsnﬁf@ﬁg&fd HOSM S?f :he
rnne a/ X constan

o P B R E R IR o Bk and e 491 oSy are et

Jonegov®&T and Sendi g MM 13i o/ technol ogy 9: 86-89(1991)

Pools of nmurine VH and Vi | eader sequence forward
prinmers were prepared at 50gM Sol utions of the nurine

y2a_and | ¢ constant region reverse primers were al so
pr ehalled: IG50Hgim]) values fﬂé@ﬂmnﬂﬂﬁw

( RT- PCR) antihodies

agp130 ELISA KE cell assay
15E10 murine 0.059 0195
18E10 chimaeric 0.036 110
1003 murine 0.107 0.114
10D3 chimaeric 0.057 0.107

Both 18E10 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 chimaaric 1003 as
observed with the parent murine antibody. Both chimaeric antibodies have
curve profilas and 1C30 values similar to the parent murine antibodies
(Table 1). The amino acid sequence and a cDNA sequence for
cynomolgus QSM (cOSM) is set forth as SEQLLD.NO:63 and 64
raespectively;
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Reverse transcription of the RNA encoding the variable
heavy and |ight regions was carried out in duplicates
usi ng the Access RT-PCR System from Pronmega accordi ng
to manufacturer's instructions. VH and VL forward and
reverse prinmers were as described above_ 7.3. C oning
of PCR product of 7,2.3 7.3.1 Cel purification The
products of RT-PCR (2xVH and 2xVL) were | oaded in gel

| oadi ng solution on a preparative 1% agarose gel
containing 0 01% et hidium brom de and run in TAE

buf PERIR-NCOBY for 1hour and the V regi on bands

ex cigwsh TRATLOSH D PN rERACIeT: MAB S5 B SR E UL O TR 9@L~,Rt 0
al | ﬂ,’ﬁdﬁ‘%@f"écatl on of the VH and VL bands. ﬁ

fr afpid St L Rk
usi mmmmmmmmmmmmm@mggm

[ oo ad e R R R Pl Samgese

2x VIR SRS HO R BREEVRRTRES R@RIERRGUL.ARect or usi ng t he TA
cloning kit fromlnvitrogen accordi ng to manufacturers
instructions. 7.3.3 Transformation Ligated plasm ds
ver BERAERNPsE4ed into TOPLOF cells according to TA
cloning kit instructions. 50Al and 2000 of transforned

cel Arcomensprersharcbad@izcpbet@sTeenhdt A REacrceTe

100 in.and coated with 8AlL of 500mMM I PTG
o A e e A G ol R R £aC

PIaLIEﬂEM@E@GG¢EﬂﬂﬂmﬂgaGa®ﬁﬂHﬁAghGA!nTC&TGCAGGECHECAGCAGG

Seqéfﬁ&ﬂd&aCCCCTAEAIEEGTATCCAAGGCCTGGAIATTCCTAAACTGAGAGAG
CACTGCAGAGAGAGCCCTCEEGCCT TCCCCAGCEAGGEAGACCCTEAGCGEGOTE
GGCAGECGEEECT TCCTACAGACGLTCAATACCACANTGRECTGCGTCCTGCAC
AGACTGGCCEACTTAGAGCAGCATCTCCCCAAGGCCCAGEACT TEGAGAGETCT
GGGCTGAACATAGAGCACT I AGRGAAGCTGCAGATEECGAGECCEAATGTCCTC
GEGCTCAGEAACAR CETCTACTGCATECCCCAGCTECTGGACARCTCACACATE
ACTGAGCCCACEAAGECCRACCEEEEGACCCOTCACCTCOCCACCOCCRCCOOT
ACCTCAGATETTTTTCAGCECAAGCTGGAGEECTGCAGT TTCCTECETEECTAC
CATCGCTTCATGCACTCAGTEECACECATCTTEAGCARCTECGECCAGRGCCCE
AACCGGAGCOGEAGACACAGCOCCCACCAGGCCOTCCEGAAGEEEETECCCAGE
ACGAGACCCTCCAGGARAGGCAATAGACTCATECCCAGGEGACAGCTGECOCCEE
TAG

These rasults confirm that the cormect 15E10 variable regions have been
cloned successiully to produce an antigen binding chimaeric antibody
capable of binding both human and cynomologus OSM site ).

_The 15E10 variable heavy and light domaing ¢an now be humanised.
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5 white colonies were cultured overnight at 37Cin 5ml
LB nedi um suppl enmented with 100pg/m anpicillin.
pCR2.1 plasm ds contai ning 1003 VH and VL donai ns were
extracted and purified using the Q agen O Aprep Spin
M niprep kit according to manufacturers instructions.
The Vry and VL donai ns were sequenced using priners
Ti, M3 for and ML3 rev. 10D3 Vu domai n am no acid
sequence (consensus of 10 clones from 2 RT-PCR
reactions): SEQ I.D.NO:46 10D3 VL domain am no acid
sequence (consensus of 10 clones from 2 RT-PCR

r edeld &ganch oithe mousywatgbaged, Chinmeric anti body A
chimaeric anti body consisting of parent nurine V

r egiscmms@fseauamés itaftiieeHighedt Bomamap fdrgial{3E 10 Vidarhiipe C

ions. _was_des to_confirm ] oni of the
Sl e AT B8 st hehiersvet 1o Moot Blolegy 7
r eﬂiazar ¥namwingtzehl semebncengerietdentifisdkby seandfingue peptidéhe
chiy 5 anti body was expressed in CHO cells,
ur| Ied and tested for affinity to OSMsite Il in the
pil'se TSRAD Ymtamine &l SAquande MBs cempargd dagll 15 heust oned
nursba@en\éeg REInQRS d%bsseamreﬁ én%%Q!(unBW Rnididnoduce

restriction sites required for cloning |nto manmal i an
ex praduasyere idandlied oy oo n. H| nd II | and Spe |
S|tes were designed to frame the Vu donmain and al |l ow

% |ntoam)d|f|& Rlapl vect or containing the

q&i wild type C PO H MBeYse  RFUERNSR | sites

vvere designed to franme the VL domain and aI | ow cl oni ng

in a nodified RIn vectog contaiping th man K C
Rt VB g

region_ 7.4.1 PCR amplifi i on forvvar rimer:
105 T 14115

Position is according to 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 VvV mouse occurence
2] T A 8M0
38 E Q 1010
49 E Y 10110
60 A \' 1010
51.2. Search of the human database
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The Hind Ill restriction site is underlined and Kozak
sequence in bold. VH forward: 51-GAT ata GCT TGC CAC
CAT OGG ATG GAG CTG CGT CTT(SEQ I . D. NO: 58) VE,
reverse: 5'-GAT GGA CTA GIG TGC CI T GGC CCC PAT A-3
(SEQ 1. 11NO: 65) The Spa | restriction site Is
underlined. VI _forward prinmer: VI_ forward: 51-0AT
GAA OCT TGC CAC CAT GGA TTT ACA GOT GCA GAT T-3'
(SEQ1.D.N0O:59) The Hind Ill restriction site is
underl i ned and Kozak sequence in bold. Vt. reverse:
51- GAT GCG TAC GIT TCA GCT CCA OCT TOG TCC C- 3

( SH@Map DaNEWeD) siveBsskWwith the diahesidontrpgyite @5E 0 Va and

ungeklinBROnEWRrL RRRHALNRRL BEOBIAD N FE&pmREdhebida L

Two sets of human sequences were identified for 1510 Vi

Group A of which the following framework was selected for humanisation:
OVOLOBESGPELVKPSETLSLTCTVSGES ISSYYWEWIRQFPGKGLEWIGYIYYS
CETNYNRELESRVTISVDTAXNQFSLEKLSSVIAADTAVYYCARSPSSESYYYYY

YEMODVRGQGTTVTVSS (SEQ.[.D.NQ:26)

The CDRs are underlined.

And

Group B of which the following was selected for humanisation:
QVQLVESGGEVVOPGRSLRLSCARSGFTFSSYGMEWNVROAPGKGL.EWVAVIWYD
GENKYYADSVKGRFTTSRONSKNTLYLOMNSLRAEDTAVY YCARDLEGELYWYF

DLWGRGTLVTVSS (SEQ.LD.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 G
28
29
30
48
49
67
71
73
78

< 2 R Mo 4 ot
e ¥ 5 B 5
Fr zZ 3 mM Y < oM o= T

m 4 < < @
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dNTP (2mM 1 Ogl prinmer 1 (5gM prinmer 2 (5gM Anplil aq
pol ynmerase2gl purified plasn d4gl total vol 100g1
Primer 1. W or VI_ forward priner Primer 2. Vry or
VI. reverse prinmer Purified plasmd: pCR2.1 VH or VI,
plasm d purified by Qagen Mnipreps (diluted 200x)
PCR cycle:1 ¢g5C for 4mn 2- 95C for 1mn 3-55C for

[ mn

94 K R R

8 humanised Vy consiructs with different backmutations were designed, 4
based on group A human frameworks (A1, A2, A3 and A4) and 4 based
on group B human frameworks (81, B2, B3 and 84).

One set of human sequences was identified for 15E10 V of which the
following was selected for humanisation:
EIVLTQSPATLSLSPGERATLECRASQSVSKYLAWYQORPGOAPRLLIYDASNE
ATGIPARFSGSESATDFTLTISNLEPEDFAVYYCOQORSNWPPTFGOGTKLET
(SEQ.1.D.NO:28)

The CDRs are underlined.

The following residues were identified as potentially important in

recovering affinity and tmay need to be backmutated:

Position (Kabat#) 15E10 VL Human V,
49 E Y
71 Y F

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

Humanised Vy ¢construct A1:
OVOLQESGPGLVKPSETLALTCTVSAFSLTNYGVHW IRQPPGKGLEWIGVIWRG
GETDYNAAFMSRVTISVDTSKNOVSLKLE SVTAADTAVYYCAKSPNSNF YWY FD
VHEQGTTS (SEQ.LD.NO:29)

Humanised Vy construct A2:

QVOLOESGPELVKPEETLSLTCTVSGFSLTN YGVHWIROPPGRGLEWIGVIWRG
GETDYNAAFMSRVT ISKDTSKNQVSLKLS SVIAADTAVYYCAKSPNSNEFYWY FD
VAGQGTTS (SEQ.LD.NO:30)
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108 5- 72C for 7mn steps 2 to 4: were repeated 30
times 74.2 Coning into manmmal i an expressi on vectors
The ' JCR products were purified using the M nElute PCR
Purification kit from Q agen according to
manufacturer's instructions. 7.4.2.1 Restriction
digests The Vu PCR product and Rid hCylw nmammali an
expression vector were digested Hind IIl-Spe I: 10x
buf f er ( NEBuff er 2)

Humanised Vi construct A3:
OVOLOESGPGLVKPSETLELTCTVESGFSLTNYGVHN IRQPPGKGLEWIGVIWRG
GETDYNAAFMSREVT I SKDNSEKNQVSLEKLSSVTAADTAVY YCAKSPNSNFYWYFD
VWGOGETTS (SEQ.L.D.NO:31)

Humanised V,; construct A4:
VoL OESGPELVEPSET LS LTCTVSGFSLTNYGVHWIRQP PCKGLEW IGVIWRE
GETDYNAAFMSRLTI SKDNSEMNOVSLELSSV I AAD TAVY YCARS ENSNFYIWY ED

VWGQGTTS (SEQ.LD.NO:32)

Humanised Vy construct B1:
OVOLVESGEEVVOPGRELRLSCAA SO FS L TN YGVHWVRQAPGKGLEWVAVIWRG

GSTDYNAAFMSRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARSENSNFYWYFD
VWORATLY (SEQ.L.D.NO:33)

Humanised Vy construct B2:
QVQLVESGGGEVVOPGRSLRLECAASGFSLTNYGVHWVRQAPGKELEWVAVIWRG
GSTDYNAAFMSRFTISRONSKNTLYLOMNSLRAEDTAVYYCAKS PNSNFYWYFD
VHGRGTLV (SEQ.L.D.NO:34)

Humanised Vy construct B3:
QVOLVESGGGVVQPGRELRLSCAASGFSLTNYGVHWVROAPGKGLEWVAVIWRG
GETDYNAAFMSRFT I SKONSKNTLYLQMNSLRAEDTAVYYCAKSPNSNFYWYFD
VWGRCTLYV (SEQ.I.D.NO:35)

Humanised Vy constfruct B4:
QVQLVESGGGVVQOPGRSLRLSCAASCGFSLTNYGVHWVROAPCKCLEWVAVIWRG
GSTDYNAAFMSRLTISKDNSKNTLYLOMNSLRAEDTAVY YCAKSENSNFYWYFD
VWGRGTLY (SEQ.I.D.NO:36)
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5p. 1 BSA 100x (NEB) 0.5g1 DNA 5g1 Hind 11l (Pronega)
291 Spe | (NEB) 2g1 water 35.5111

Humanised V; construct L1:
EIVLTQSPATLELSPEGERATLECSGE S5 VSYMYWYQORPCGOAPRTL.LIYDTENLA
QGIPARFSGSGSGTDFTLTIENLEPEDFAVYYCQQWSSYPPTFGQGTKLEIK
(SEQ.I.D.NO:37)

Humanised V|, construct L2;

EIVLTQSPATLE LS PGERATLESCSCGES SSVEYMYWYQOKPGQAPRLLIEDTSNLA
SGEIPARFEGEGEGTDY TLT ISNLEPEDFAVYYCOOWSSY PPTFGOGTELET X
(SEQ.LD.NO:38)

5.2 Humanisation of 15E10

Humanised Vy and Vi constructs were prepared de novo by bulld up of
overlapping oligonucleotides including restriction sites for cloning into Rld
and Rin mammalian expression vectors as well as a human signal
sequence. Hind lll and Spe | restriction sites were introduced to frame the
Vi domain containing the human signal sequence for cloning into Rid
coniaining the human y1 wild type consiani region. Hind Il and BsiW |
rasfriction sites were introduced to frame the Vi domain containing the
human signal sequence for cloning into RIn containing the human kappa
constant region.

Human signal sequence: MGWSCIILFLVATATGVHS (SEQ.1.D.NO:39)
Eight humanised Vy constructs and two humanised Vi 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 the Vy domain
(A1, A4, B1 and B4) and produce humanised antibodies in combination
with the two humanised V. constructs.

10 oligonucleotides 60 bases long with a minimum of 18 base overlap

were designed for build up.
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total vol 50g1 DNA: purified VH PCR product or R d
hCyl wt vector (at 0.25ng/nl) |ncubated at 2h at 37C.
The VL PCR product and Rh hCK manmmal i an expression
vector were digested Hnd Il11-BsiWI: 10x buffer
(NEBuf fer2) DNA5gl Hind Il (Pronega) water38111 total
vol 50111 DNA: purified VL PCR product or RIn hCx
vector (at 0.25ng/ ml) Incubated at 2h at 37C.

5.2.1 Oligonucleotide Rulld-up

Oligonucleotide pool solutions were prepared from 5wl of each dligo stock
solution at 100uM. Synthesis of the humanised Vy and V| genes by build
up of overlapping oligonucleofides was carried out generally according to
Stemmer WP et al (1995) Gene 164(1):49-53 using software described in
Edl PF et al (2003) Methods 31:199-206.

5.2.1.1 Assembly PCR reaction:

water 41.5ul
10xProofStart PCR buifer Sul
dNTP (10mM) 1.5l
oligo pool Tul

ProofStart DNA Polymerase 1l
total vol 50ul
Assembly PCR cycle: 1- @4°C for 2rnin
2- 94°C for 30sec
3- 40°C for 2min
4- 72°C for 10sec
5- 94°C for 15sec
8- 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 oligenucleotides used in
the assembly PCR. The recovery PCR allows the amplification of the
completa V gene.

Recovery PCR reaction:
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2gl of BsiWI (NEB) was added and incubated 2h at 55C
7.4.2.2 CGel purification The products of restriction
di gests were | oaded In gel |oading solution on a
preparative 1% agarose gel containing 0.01% et hi di um
brom de and run in TAE buffer at 100V for l1lhour and
the Rd and Rin vector as well as Wy and VL PCR
fragnent bands were excised. A 100bp DNA | adder was
also run on the gel to allow identification of the VH
VL and vector bands. The DNA was extracted and
purified fromthe gel using the 0lAqui ck GCe
extraction kit faéh Q agen accordi ng t §2planuf acturer's

i nstructions. 7. ' i e VH RCR fragnent
Hiond I11-Spe | J?’é@?ﬁ'esjéérgggﬁguhgﬁ}?ed e he B d hoyl
wt vector H nd dNIP3p@mM)di gest ed. The 1¥ul PCR fragnent
Hnd I1l-BsiWI _di s ligated into,the Rin hGCic
vector Hind IIIPﬁ@gF%ﬁﬁ%est ed. The pl‘%{lﬂti on was
carried out usipdmeh2(i00gsfrast Rapi d DAL gati on

System from Pronega ,ac di ng.to manufacturer's
i nstructions pr ﬁ%dvtﬂléﬁe%rr?agtéﬂ or: Ri 3”LQ/I wt Hind
[11-Spe | di gesPesbfEa@MNA PYlyriich:d r agwesl H nd

I11-Spe | diges vector. RRn hCK Hnd Ill-Bsi WI
d| ges‘?ed g Eﬂ.’.ﬁgl VOF 50'.['

primer 1 primer 2
15E10-A1/A4 15E10-A4-U1 15E10-Ad-L1
15E10-B1 15E10-B1-U1 15E10-B1-L1
15E10-B4 15E10-B1-U1 15E10-B4-L1
15E10-L1/L2 15E10-L1-UA 15E10-L1-11

Recovery PCR cycle: 1- 94°C for Zmin
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 fimes

The recovery PCR products were purified using the MinElute PCR
Furification kit from Qiagen according to manufacturer's instructions.
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insert: VL PCR fragnent Hind II11-Bsi WI digested
7.4.2.4 Transformation Ligated products were
transforned into DH5a conpetent cells: 200pl DH5a vi al s
were thawed on ice. 50121 aliquots were prepared in
transformati on tubes. 20 of ligation m xture was added
and m xed gently with a pipette tip foll owed by

i ncubation for 30mn on ice. The mxture was

i ncubated for 45sec at 42C wi t hout shaking. This was
then transferred to ice for 2mn. 450gl SOC nedi um was
added and the tubes incubated for |h at 37C on shaker

i ned@Restrictionodigestsf cul ture was spread on L-agar

pl ates suppl ernented with 100gg/ m anpicillin and

| ndwlaadies BEIONV, JinsMlictSAEG A4l B4 -add WeP8 WiRREANSENd 111
Spe | and two humanised 15E10 V, were digested Hind-lII-BsIW | as
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 humanised Vy fragments Hind 1i-Spe | digested were ligated
into the Rld hCy1wt vector Hind II-Spe | digested.

The 15E10 humanised Vy fragments Hind HI-BsiW | digested were ligated
into the RiIn hCx vector Hind I!I-BsiW | digested.

The ligation was carried out using the LigaFast Rapid DNA Ligation

Systemn from Promega according to manufacturer's instructions.

5.2.5 Transformation

Azind25

5.2.6 Sequencing

Colonies from each reaction plate were cultured overnight at 37°C in Smi
LE medium supplemented with 100pg/ml arapicillin.

Plasmids were extracted and purified using the QIAprep Spin Miniprep kit
from Qiagen according to manufacturer's instructions and sequenced
using primers describad in 4.2.5.
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VH and VL clones were cultured overnight at 37C in 5nl
LB nedi um suppl enented with 100gg/ nl anpicillin. R d
and Rh plasm ds containing Vry and VL donai ns
respectively were extracted and purified using the
O Aprep Spin Mniprep kit from Q agen according to
manuf acturer's instructions. The VH regi on was
sequenced using forward priners in the Rid vector and
signal sequence and reverse prinmer in the human Cyl
region_ The VL region was sequenced using forward
pri.vers in_the R n vector and. sjgnal sequence and

e GLEEE Wi el hmEnSS iy S0k Vh S BRI BREeiTe ¢ he
c oaneplasivis areghatdd fopspercios inEHE detlent i fi ed and

pl asm ds prepared for expression in CHO cells. 7.4.3

ChB”Eﬁ%ie%sl%ﬂtdfmﬂ%n‘?g&@raﬁﬁiﬁbﬁﬁs'gﬂcﬁmeﬁ&' I's Rd and Rn
p asm ds cont al

| t t d into CHO

ol P& ek I cBusyBBInE d, Bradr BT P ympneet Ve
\Aﬁeormt?c;té '(LGICE;]rdeLCE}M@ﬁJP ;br?patba Kmqmwwmﬂaam Hok affinity
cnrona [a on r (0] e ose, a
C TR BRRsh {ealont JHPhy MeSTd AeavK ng B isit Shain
| nbdritations LA AKER, BILR, Béislagnd(Esie) werbarshsiently
& Tt M s Sl dsBhbescd iy St GREF 1 09
of diff@entiineniseg mnumas_eahwntmome@ pptlitexhin ssipetriatartto
Bhyéle a3iéfysédindhe MR indiftGHPELIBA (see below).

6.1 _Plasmid purification

DHb5a cells containing one of the plasmids of section 6 were cultured in
5ml of LE media supplemented with 100pg/ml ampicillin 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 QlAfilter Plasmid Maxi
kit from Qiagen according to manufacturer's instructions. The ethanol
pellet was resuspended in 200ul 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 cultured overnight in Dulbecco’s MEM with Glutamax-1 {DMEM)
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200nl of LB nedia supplenmented with 100pg/ m
anpicillin was inocul ated with Im of day culture and
i ncubat ed overnight at 37C in a shaker incubator. The
pl asm ds were extracted and purified using the
QAfilter Plasmd IVIaxi kit from Q agen according to
manuf acturer's Instructions. The ethanol pellet was
resuspended in 200pl1TE buffer and plasm d
concentration was neasured by absorbance at 260nm
after 100-fold dilution of stock solution. 7.4.3.2
Transfection CHO cells were cultured to confluence in

DuMsgiacyrplememedimith Uifrakew Relrl BouineERgrumedd %

supghi@mﬁ,r:gt thyHﬂ 48R Low Fetal Bovine Serum and 1%
Peni ci | | nycin in 4x175cn2 BD Fal con tissue

c uIFPD‘?@hf"Y%\'swg %E‘PW@QG’E" EafdeddB R M BIRY i n a 50nL

Fatcon tube,the follow ng wer e added and rni i xed:
B q)tl ]tl ﬂ&’ﬁbﬁ}ﬁ -1 20pg R d-10D3VH purified
pl asni d ﬂ‘eﬁ\ ?m‘?"f i ed plasmid 240p1TransFast
Tr ansf efigi pmnmea@«qmg Humbmisemmt ex The m xture was
[ ncubat;d for r:iLO 15m.n ;||'
ng plasmid carrying humamse Vi
30ng TransFast Transfection Reagent under vortex
s0 that each transfection contained a diffferent combination of light and
neavy chains, Incubation took place for 10-15min at room ternperature.
DMEM media was removed from wells then vortex mixture and added to
the appropriate well,
Incubation took place at 37°C for 1h.

2ml Optimem was added per well and incubated at 37°C for 48-72h.

6.3 Analysis of humanised antibodies

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

8 humanised antibodies (4 based on the group A human frameworks, 4
basad on the group B human frameworks) and the 15E10 chimaeric
antibodies were analysed in the gp130 inhibition ELISA for their potency in
neutralising both hOSM and cOSM (see fig.4).
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DVEM nedi a was renoved fromflask then the m xture was
vortexed and added to flask. The m xture was i ncubated
at 37C for Ih. 32nmlL Opti nem was added to the flask
and incubated at 37C for 48-72h. 7.4.3.3 Purification
of chirnaeric antibody Media fromall 175cn2 fl asks
wer e pool ed and centrifuged at 1500rpm for 3mn on an
MSE M stral 2000 and supemat ant passed through a 500nL
Filter System 0.22pm CA The anti body was purified from
clarified supematant on an Amers ham Bi osci ences Akta
Expl orer using Unicorn software. The col um used was a
1ml H Trap rProtein A Sepharose FF. The flow rate was
M/ mn. The colum was equilibrated with 10CV of
DulTablec $C50 \RiBYed foe hulmaited antibbdieb &1L1) BT @aed aadant
t hr ough pu .The C NAS d wth 200V of

Dul becco' S”Bééz '%@Wpﬂwgﬂg%gﬁ%ﬁ?o waste and a
further 10CV of Dul becco's PBS was passed through the
colum to ensure conpl ete cl earance of supernatant _

Human OSM Cynomolgus QSM
Bit1 NA NA
B1L.2 0.334 0.110
B4L1i NA 0.167
B412 0.048 0.040
15E10 chimaara 0.070 0.060

IC50 values are expressed in pg/mi

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 backmuiated antibody (B1L1) had no
detectable affinity for cynomolgus OSM and just above background for
human OSM. On the other hand, the most backmutated antibody (B4L.2)
had an affinity for human and cynomolgus OSM at least equivalent to that
of chimaeric 15E10 antibody. The 2 humanised anfibodies containing the
backmutated light chain had higher affinity than the 2 humanised
antibedies containing the straight graft light chain,

100



The anti body was eluted with 10CV of | munoPure |gG
Elution Suffer (Pierce) and collected in 1nl fractions
cont ai ni ng 100p1 of 1M Trima-HCl pH8.0 neutralisation
buffer. The colum was re-equilibrated with 50V of

Dul becco's PBS. Antibody in eluate fractions was
guantified by reading the absorbance at 280nm agai nst
a bl ank sol ution containing 10 vol unes of | mrunc. Pure
gG Elution Buffer 1 volunme of 1M Trizma-HC pH8.0 and
fractions with sufficient amounts of pure anti body
were pool ed and stored in 100111 aliquots at -20C_

7. Moue i {pur Buppnieed satibpdies Beser GBAIE hurpan oA

chirsmaekomks §ald ADHNbIGS s@ﬂaﬂ uy SR B0 Emmﬁp In fact
i nhi bition EL| SA. and KB c

f
t hfne Qfdiash A ibetionsnuics f?régdﬁﬁgﬁ Eﬁ'rfﬁf%f‘i’r 5?«@1[3 bte '
E{mml o @gﬂ KeﬁiMaB dyF(mtamaé gagtone dnﬂfadgmlsgolyﬂhmm lidd@
are s e W,

Cngs? PGy Pty S8R gPS And bt SO B
[ nﬁtfblmdna?mi}ﬁula%émandm@a € Rd bt cmnsmgoﬁiggase rﬁsul tg

rm al, e Ccor a S ave een
C P Blyiie el R G SpB ralen® fonialting tese fokP PSR EndEen
c higikdezaivg claait &padlic aoapighl dhaof spbeiidEli§Ab gate & positveand
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NS Can “how unanlse Mt I ne
r e@lmlgﬁdﬁe@vg Iamh b@ht ahains mgeatsodile tHeedetetiah metibadit o

hu :Jlée /aié & ag;;,
ant b slied SRt Aol B BERY SR Lo thCROSA
ag:a*icfmﬁirmu hemamig cy:h@mm t@a;hgrﬁ)@m&qmuﬁw EllSAt o t hat of
é%%rrgélﬁts %@%&?@%PEW%%& htib e IH39 ey R KB
assays e bel ow).
was demgned fram group A hurnian frameworks express both heavy and
light chain but the two chains do not combine to produce a viable
antibody.
The most backmutated Vy construct baged on human Group B
frameworks (B4} in combination with the backmutated light chain (L2)
proved fo be the most potent humanised antibody. Three humanised
antibodies comprising Vi from Group B (B2L2, B3L2 and B4L2) were
produced, purified and analysed fo determine the humanised antibody

most suttable for candidate selaction.

6.4: Preparation of humanised Vy constructs of 6.3

Two humanised constructs B2 and B3 were prepared as in 5.2.110 5.2.6

6.5 Expression of humanised antibodies in CHO cells

Three hurmanised Vy containing plasmids (B2, B3 and B4) in combination

with the most backmutated humanised V). containing plasmid {L2) from
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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 sel ected 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: ConstructBacknutations A1281 1281, R71V, 173K
T28l, V67A, MOL, R71V, 173K | D1281, MA8l, 044K, V6TA,
M6OL, R71V, 173K For the variable |ight domain, a
sequence with 60.0% identity was sel ected and the

muggatien BmRee Frnardly ceiensiesied thaROCRlnawbMRsessad.
n U’ﬁf‘i’@ﬂ n%aﬁ@é@aﬁt%&l@s pﬁﬁ@c&%@ paiaN fdin &armmu&

backmutations in aneworks_to re%Pver finpit

ThERemaad oy giindy alvremﬂ@sﬁ@hv ge frEgEh sph%ﬂ%e 2NgHRE
( shffinityabE OgMakds evaluated in gp130 inhibition ELISA and KB cell

assay using 15E10 chimaeric antibody as reference.
Plasmid purification was carried out as in 4.3.1. Transfection was carried

out as in 4.3.2. Purfication of humanised antibodies was canied out as in
4.3.5.

6.6 Analysis of humanised antibodies of section 6.5

Purified humanised antibodies from section 6.5 were analysed in the
gp130 inhibition ELISA and KB cell assay (see below} for their potency in
neutralising both human and eynomolgus 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 cell 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
humanisaed antibody B21L2. 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 Vy chain of B4 is
OVOLVESGECV VPRSI RLSCAASGFSLTNYGVHW VR QAPGEGLEWVAVIWRG
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LBL46R, L47W LCY36F, 038K LDY36F, 038K, L46R, L47W
LEY36F, 038K, L46R, L47W F71Y Only the | east and nost
backmut ated constructs (A, D, L.A LE) were
synt hesi sed by build up of overlapping oligos. Four
humani sed anti body conbi nati ons (ALA, ALE, DLA, DLE)
were expressed at small scale in CHO cells and the
supernat ant anal ysed for antibody affinity in the gpl
30 ELI SA. Only humani sed anti bodi es ALE and DLE showed
inhibition in the gpl30 ELI SA but the inhibition by
ALE was not sufficient because of the | ow
C O BSEDYNZEFMORLTT Sramis Kooy, MR ST REEISENVE ¥ Qe sy oW Dki-
wag, S ﬁ%r%gs Production of humani sed anti body DLE was
scaléd upin " CHO cells and the antibody purified and
angdPESdd.NR: e gpl30 ELI SA and KB cell assay using
1003 chinmeric antibody as control. 1C50 values (gpl30
ELI SA&@%@/ ml): hOSMcOSM chi ner a0. 0320245
DLEQRd ohain is BEREM-NQd1Ant i body 1003 DLE is at | east
as potent if not nore potent than the chineric
ant i body agai nst. human OSM and cynonpl gus OSM i n the
g pf.stberggql.@g\_anttbody or antigen binding fragment thereof comprising a

Vu chain of SEQ.1.D.NO: 21 and a Vi chain of SEQ.1.D.NQ: 12 may be

considered a competing antibody of the invention and therefore forms an

embodiment of the invention.

6.7 Comparison of B3L2 humanised antibody with chimaeric and

patrent murine antibodies

The humanised antibody B3L.2 was compared to 15610 chimaeric and
parent murine antibadies in the gp130 inhibition ELISA and KB cell assay
(see below) using human and cynomolgus OSM as target antigen.

A humanised B3L2 antibody carrying 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 typs) while the
mutated B3L2 antibody is called B3L2 mut in the figures 17 o 19.
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Hurmani sed 10D3 DLE and 1003 chineric anti bodi es were
anal ysed in the KB cell assay. 1003 DLE gave 1050

val ues of 02051. 1g/ m agai nst human OSM and 0. 07ii g/ ml
agai nst cynonol gus OSM In conclusion, anti-human OSM
site Il antibody 1003 has been successfully huranised”™
and shows potency equivalent to that of the parent
nmurine anti body. Materials SV Total RNA Isolation
System Pronega Z3100 Access RI-FOR System Pronega
Al 250 Q Aquick Gel Extraction kit Q agen 28704 Cel

| oadi ng solution: Signma G/654 Agarose: |nvitrogen

1554BK0g 9C 5 Valdé s for hiaiEnied Eﬁl.qrtm@% %r&ﬂlﬁrﬁtﬁr
i n- house 100bp L[ add New En an B| oL
TA cl oni ng QF—F—QFI\I@J- : : > f

I nvi trogen meﬁﬂlmand xammg_m arrpl ci I in:

i n- house

gp130 ELISA KB cell assay
Murina 15E10 0.009 0.053
Chimaeric 1510 0.019 0.079
B3L2 wt 0.035 0.123

IC50 values are in pg/ml

These results confirm that the humanised B3L2 antibody has potency
equivalent to the parent murine aniibody 15E10.

Amino acid sequence of humanised B3L2 heavy chain is set forth in
SEQ.I.D.NO:11 and humanised B3L2 light chain is set forth in
SEQ.LD.NO:2.

Example 7 — Antibody 10D3

7.1. Generation of monoclonal antibodies

Hybrridoma 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
(1gG31/xc). The cDNA of the variable heavy and light domains was then
cloned into vector pCR2.1 for sequencing.
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X-Gl, 50nmg/ml in DMF: Pronmega V394A Anpli Tag DNA

Pol yner ase: Applied Biosystens 10x PCR buffer Applied
Bi osystens E-Cel 1.2% agarose: Invitrogen 0501801 LB
medi um + 100gg/ m anpicillin: in-house Q Aprep Spin

M niprep kit: Q agen 27106 M nElute PCR Purification
kit Q agen 28004 NEBuffer2 10x cone: New Engl and

Bi ol abs 870028 Purified BSA 100x conc: New Engl and

Bi ol abs B9001S Bsi WI: New Engl and Bi ol abs RO553L Hi nd
[11: Promega R604A Spe |: New Engl and Bi ol abs R01335
Li gaPast Rapi d DNA Ligation System Pronega M6225 MAX
Efficiency DH5a Chemically Conpetent cells: Invitrogen
182581 G:la ia: in-house QAfilter Plasm d Mxi
kit Dul becco's MEM with @ utamax- 1:

| nvictd Gyérwasgdecied frogmellets mf 106l othyitridoms -clhine

| nwlob%%ﬁg 1R 80 Tolk RANSURRIOA By st BFdmath LRAUEHY -

Pr omega
to manufacturer's instructions.

7.2.2 Reverse franscription

RNA was reverse transcribed to produce cDNA of the variable heavy and
light domains using primers specific for the murine leader sequences and
murine lgGy2a/k 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 Vy and V), leader sequence forward primers were
prepared at 50pM. Solutions of the murine y2a and x constant region

reverse primers were also prepared at 50uM.

7.2.3 Reverse Transcription PCR (RT-PCR)
Reverse transcription of the RNA encoding the variable heavy and light

regions was caried 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 Vi and V, bands.
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1mlL Hi Trap rProtein A Sepharose FF: Anmersham

Bi osci ences 17-5079-01 Dul becco's PBS: Sigma 08537

| mmunoPure 1gG Elution Buffer: Pierce 21009 1M
Trizma- HCl pH8. 0: Sigma T2694 Proof Start DNA

Pol ynerase: Q agen 1016816 Proof Start PCR buffer

Q agen 1016961 Exanple 8. qpl30 inhibition ELI SA OSM
bi nds sequentially to gpl30 and either the OSM
receptor or LIE receptor The assay described here

al | ows neasurenent of OSM (for exanple hOSM bound to
gpl30 on an ELISA plate. In addition, the assay allows
t he neasurenent of Inhibition of OSM binding to the

gpm me@mmbmmrﬁm@&da 8&d pfise fronOht aeludidphsi t e
ials 1. Nunc |nmmunoplate 1 F96 Maxi sorp

( (Liedgeehhel %iﬁfa&%o" it f@@h@@ﬂ?" sccoig o "padertyrers
10Gmayotion6 R&D Systens. 671- GP-100) 3. PBS 4. BSA
(Sigma A7030) 5. Human reconbi nant OSM 10p. g/ mL( R&D
Systens. nongl ycosyl at ed)

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 fo

manufacturer's instructions.

7.3.3 Transformation

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

7.3.4 Sequencing

5 white colonies were cultured overnight at 37°C in 5ml LB mediumn
supplemented with 100pg/ml ampicillin.

pCR2.1 plasmids containing 7003 Vi and Vi 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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6. Biotinylated anti human OSM 50p. g/ mlL (R&D Syst ens,
BAF295) 7. Streptavidin HRP ( Aner sham RPN4401) 8.
3,3 5,5 -tetranet hyl ene benzidine (TMB) (Sigm) 9.
Sul phuric acid 10. Tween 20 (Sigma P7949)
8. 2Preparation of reagents 1. Preparation of plates:
Dilute the human gpl30-Fc to 1p.g/nl in PBS. Add
50141/ wel I, cover and incubate overni ght at 4C 2.
Wash buffer: to 1L PBS add 500p1 Tween 20 (0.05% 3.

Bl ocki ng buffer to 500nl PBS add 5g BSA (1% 8. 3Met hod

1. Wash plate using standard plate washer protocol and
t alPTr Yx domain amino acid sequence (consensus of 10 clones from 2

RT-PCR reactions): SEQ.LD.NO:46

10D3 Vi domain amino acid sequence (consensus of 10 clones from 2
RT-PCR reactions): SEQ.(.D.NQ:47

7.4. Chimaeric antibody

A chimaeric antibody consisting of parent murine V regions of 7.3.4
grafted onto human [gG1/k wild type C regions was designed to confirm
the cloning of the co rract murine V regions and also to be used as a
reference when testi ng humanised constructs. The chimaeric antibody
was expressed in CHO cells, purified and tested for affinity to OSM site i1
in the gp130 inhibifion ELISA and KB cell assay.

The cloned murine V' regions were amplified by PCR to introduce
restriction sites required for cloning into mammalian expression vectors
Rld and RIn. Hind Ilt and Spe | sites were designed to frame the Vy
domain and allow cloning into a modified Rld vector containing the hurnan
Y1 wild type C regiony. Hind 11l and BsiW | sites were designed to frame the
V1. domain and allow cloning into a modified Rin vector containing the

human x C region.

7.4.1 PCR amplification

Vy forward pimer:

The Hind 1l restriction site is underdined and Kozak sequence in bold.
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2. Add 2001.d/well blocking buffer and incubate for 1
hour at RT. 3. Wash as in step 1. 4. Add 50p, |/ well
OSM st andard 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 0 ng/m in blocking buffer or tissue
cul ture nedi um dependi ng on the sanple) 5. Wash as in
step 1. 6. Add 50pl/well biolinylated anti human OSM
diluted to 30ng/ mL in bl ocking buffer Cover and

1horatRT7V\asha31nstnﬁp 8. Add
50p Fy Rﬂ‘iﬁ’ 'F%ﬁtm&h&% SEEABTD GAF GFSCRRRg
bufder r-30@BrRI.1.BINDEg) tate for 30 min. at RT. 9. V\ash
3S N ePirER sLEAT GGA CTA GTG TGC CTT GBC CCC AAT AS'

(SEQ.LD.NO:BE)

The Spe | restriction site Is undetfined.

V. forward primer;

V) forward: 5-@aT GAA GCT TGC CAC CAT GGA TIT ACA GGT GCA
GAT T-3' (SEQ.I.D.NO:;59)

The Hind li] restrction site is underlined and Kozak sequencs in bold.

Vi reverse: 5-GAT GCG TalC GTT TCA GOT CCA GOT TGGE TCC -3
(SEQ.LD.NOB)

The BsiW | restriction site is underined

PCR reaction: water 66yl
10x PCR buffar 10
dNTP (2mM) 10pl
primer 1 (5pM) 4y
primer 2 (5uM) 4
AmpliTaq polymeraze 2ud
purified plasmid 4ul
total vol 100!

Primer 1: Vy or V| forward primer
Primer 2: Vi or Vi reverse primer
Purified ptasmid: pCR2.1 V; or V| plasmid purified by Qiagen Minipreps
(diluted 200x)
PCR cycle: 1- 95°C for 4min
- 95°C for 1min
3- 55°C far 1min
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10. Add 100pli wel |
for 30 m nutes at

TMB substr at e.
room t enperat ure.

Cover and agitate

11. Add 50p1/ wel |

IM H2SO4- 12. Read OD 450nm 8.4 Use of assay for
anal ysi s of anti body nedi ated inhibition of gpl30-0SM

bi ndi ng.
concentrati ons of

anti - OSM ant i body,

1) Mx 25 ng/m OSMw th various

or vari ous

di lutions of antisera containing OSM anti bodi es.

I ncubate for Ih at RT. 2) Add 50pl/ well

ant i body- OSM m xt u
bound gp13

0, pr e[;%,rcef&r

as described apove.

re to a 96 well
gs above.

pl
3)

R assay | ntroduction

of the

ate cont ai ni ng
Proceed with assay
KB

cel I s (a hstepd2 epi:tvikakirapeated BO timag) express nmRNA f or

gpl

Biol Chem, 271 (5
T fngmwE
b .

R PR T PR

30 together with LIF and OSM receptors (Msl ey,

0) 32

326
lifsroex KBS Sic

43
Vé

635 ).

tween

ot

b eﬂ%‘t%ingg%

J.
Both OSM and LIF
Bis cell |ine has

pBRI AficARAMEAL | Ng
0. 9.1 Method

from Qiagen according to manufacturer's instructions.

7.4.2.1 Restriction digests

The Vy PCR product and Rld hCylwt mammalian expression vector were

digested Hind l1I-Spe [;

10x buffer (NEEuffer2) 5ul
BSA 100x (NEB) 0.5pl
DNA 5pl
Hind lll (PFromega) 2ul
Spe | (NEB) 2y
water 35.5pl
total vol 50pl

DNA: purified Vi PCR product or Rld hCy1wt vector (at 0.26mg/mil}

Incubated at 2k at 37°C.

The Vi PCR product and Rin hCx mammalian expression vector were

digested Hind H-BsiW L

10x buffer (NEBuffer2) Spl
DNA Sul
Hind lll (Promega) 2u
water 38ul
total vol 50ul

DNA: purified VL PCR product or Rin hCx vector (at 0.25mg/ml}

Incubated at 2h at 37°C.

2ul of BsiW | (NEB) was add ed and incubated 2h at 55°C.
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KB cells were obtained from ECACC (Accession no
94050408) and mai ntained in DVEM + 10% heat

i nactivated FCS, supplenmented with glutam ne ("KB
mediunt'). Cells grow as a nonol ayer and were split

twi ce weekly. Sigma non-enzymatic cell dissociation
medi um or Versene was used to detach the cells. 1. Add
2x104 cells/ 10Qul/ well/ 96 well plate and incubate
overni ght (37C, 5% CO2)- 2. Make up OSM standards in
culture nedia 3. Make up lug/ M OSM + anti body / sera
dilutions. Incubate for 1 h at RT. 4. Carefully renove
media fromKB cell plate and add OSM st andards and
OShlsant Gapgyrifidationr es. 5. | ncubate for -16-18h at 37C.
6. Renove cul ture nedium and assay for |IL-6. Note:

Cul ture nedium can be kept frozen until ready for

an a?hgr picglucts Giifestictiomaighsimwsriedor ddd e gelildagirgdsolution polad

re%%&\ﬂye 1%&% fb%%%%m&ﬂ%nmﬁﬁpqm ILIFHIEOII‘I‘I%IB(HCI ‘Pun Ig

ouI e const ant,
t h éAw\ﬁfsn arigey &y 1bhwand theeRidend RIp vegon a4 \gellrﬁS%wﬁréi

VL PCR fragment bands were excised. A 100bp DNA ladder was also run
on the gel to allow identification of the Vu, Vi and vector bands.
The DNA was extracted and purified from the gel using the QlAquick Gel

extraction kit from Qiagen according o manufacturer’s instructions.

7.4.2.3 Ligation

The Vy PCR fragment Hind Ill-Spe | digested was ligated ipto the Rid
hCylwt vecior Hind 111-Spe | digested.

The Vi PCR fragment Hind 111-Bsiw | digestad was ligated into the Rin
hCx vector Hind I-BsiW | digested.

The ligation was carried out using the LigaFast Rapid DNA Ligation

System from Promega according to manufacturer's instructions providing:

Vi:  vector: Rid hCyiwt Hind lil-Spe | digested
insert: Vy PCR fragment Hind lll-Spe | digested
Vi vector: RIn hCx Hind [lI-BsiW | digested
insert: Vi, PCR fragment Hind 11-BsiW | digested

7.4.2.4 Transfaormation

Ligated products were transformed into DHSa competent cells:
200p! DH5e vials were thawed on ice.
50l aliquolts were prepared in transformation tubes.

2pl of ligation mixture was added and mixed gently with a pipette tip

followed by incubation for 30min on ice.
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Stinmulation of KB cells wth -100 ng/m OSM gi ves

maxi mal 1L-6 output, but 1 ng/m is sufficient to | ook
for antibody neutralising activity. 10, Conpetition
Assay. This assay allows the neasurenent of

i nhi bition of binding of the humani sed anti body havi ng
a heavy chain of SEQI1.D.NO 11 and a light chain
having a light chain of SEQI1.D NO 12 (for the

pur pose of this exanple denoted as 15E10-B3L2) to

sol ubl e gl ycosyl ated hOSM by a candi dat e non- hunman
anti body that specifically binds to Site Il of hCSM A
s @he maxtire vidslinsthrated fordSskc ehé? ﬁs'ﬂwh@)ﬁhaWHQ exanple is
qﬁ,‘ v?afsttﬁer‘tﬂ?r@‘egred%ﬁ F,ezlﬂhate is coated with

I -SI ona

anti body (referred to herein
asASIMISQE nedium wis pddérban the dihedl inceHbated fos i ot 338 an

dard serially diluted fromlpg/nl is
[ %@%@égﬁg‘éﬁv&&?h sol ubl e gl ycosyl ated hunman OSM at

5 CHlehef culfyre wag spmedyend-ages pladescompiamenighviite 11 and
tﬁﬁg,ggfyﬁpgﬁ@smbﬁ ;i/'ng('ﬁ{buﬁﬁtg& W& éqﬂfhttﬁe’om ate by the

agal nst site Il1l. For the conpetition
assay: the candidate anti body serially diluted from
15 45 BkchSeddigabat ed Wi th sol ubl e gl ycosyl ated human
and 15E10-B3L2 at 150 HJ
prVagB Ve clonet WRIR @ltieed pyemighiei &° ps'" &EBEdHP an

a@h%p[m%gdmﬁﬁ@oﬂd]mﬁnﬁgmmndary anti body. Method: 1/
ng_A Nunc Maxi sorp. | mmypopl ate was coated with

5 ged Ripelasmigs AN SCRM. SPpaing Fopy By agpre
( @dtactdd s purified qgﬁglneamméa%ﬂpm MirRiBEep Ko IGidgennas
i ncubat ed over ni g g{

according fo manufacttrer's |nstru fons.

The Yy region was sequenced using forward primers in the Rid vector and

slgnal sequence and reverse primer in the human Cy1 region.

The V| region was sequenced using forward priters in the RiIn vector and

signal sequence and reverse primer in the human 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 Vi and VL domains respectively
were transiently co-transfected into CHO cells and expressed. The
chimaeric antibody produced was purified from cell culture supematant by
affinity chromatography on rProtein A Sepharose and its affinity for OSM
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21 Bl ocking The plate was washed 3 tinmes with PBS +

0. 05% Tween (PBST), 100p1 01 1% BSA (Sigma A7030) in
PBS was added to each well. The plate was incubated
at roomtenperature for 2h with shaking. 3/
Pre-incubation 15E1003L2 standard: A solution of
15E10-63L2 anti body at | pg/min 50ng/ nl human OSM I n
bl ock buffer was prepared and 670 added to 2 wells in
row A of a non-adsorbent 96-well plate. The anti body
was serially diluted 1:3 in 500 of 50ng/ nil human OSM
in block buffer fromrow B to G Conpeting anti body: A
sovasteavaldaied inciomeed sthighipiion kbeSA end Kip cefl saEay (eee

1 nmL15E10- B3L2 50ng/ nLlhOSM i n bl ock buffer was
prepafed and 100pl added to 2 wells in row A of a

non- adsor bent 96-well plate. The anti body was serially

dlﬁm$¢¢|abnﬁd|ﬁmrmaﬂmof 150ng/ mL15E10- B3L2 50ng/ mlL
V\ma‘%Mlnblock buffer fromrowBto G Two wells

BRG0P rernd '\%PﬂHBQYL RIBFREE eER
a&bnm@aim 5irlide LR nfadi headdbit! B0NGEn! 2Rfpidifd Bd- £

roomtenperature fo h under static conditions.
at 37°Cin a shaker mcubator

200ml of LB media supplemented with 100pg/ml ampicillin was inocul ated
with 1ml of day culture and incubated ovemnight at 37°C in a shaker
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 200ul TE buffer and plasmid concentration was
measuraed 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 (OMEM) media supplemented with Ultra Low Fetal Bovine Serum and
1% Penicillin-Streptomycin 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 Giutamax-1
20pg Rid-10D3Vy purified plasmid
20pg Rin-10D3V). purified plasmid
240pl TransFast Transfection Reagent under vortex
The mixture was incubated for 10-15min at RT.
DMEM media was removed from flask then the mixiure was vortexed and
added to flask.
The mixture was incubated at 37°C for 1h.
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41 I ncubation The coated plate was washed 3 tinmes with
PBST. 4513.1 of each standard and sanpl e was
transferred fromthe pre-incubation plate to

equi valent wells on the coated plate_ PBS was added to
bl ank wells. The plate was incubated at room
tenperature for 2h under shaking. 51 Secondary

anti body The plate was washed 3 tines with PBST. 500
of goat anti-human 7 chai n-peroxi dase (Sigma A6029)

di luted 2000 fold in block buffer was added to each

P R o a6 U R Pl B ROTH PR TR B

times with PBST.

7.4.3.3 Purificatlon of chimaeric antibody

Media from all 175cm? fiasks were pooled and centrifuged at 1500mm for
3min on an MSE Mistral 2000 and supematant passed through a 500mL
Filter System 0.22um CA.

The antibody was purified from clarified supematant on an Amers ham
Biosciences Akta Explorer using Unicorn sofiware.

The column used was a 1ml HiTrap rProtein A Sepharose FF.

The flow rate was 1ml/min.

The column was equilibrated with 10CV of Dulbecco’s PBS then loaded
with clarified supernatant through pump A.

The column was washed with 20CV of Dulbacco'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 supematant.

The antibody was eluted with 10CV of ImmunoPure IgG Elution B uffer
(Pierce) and collected in 1ml fractions containing 100pl of 1M Trizma-HCI
pHB.0 neutralisation buffer.

The column was re-equilibrated with 5CV of Dulbecco's PBS.

Antibody in eluate fractions was quantified by reading the absorbaance at
280nm against a blank solution containing 10 volumes of ImmunoPure
19G Elution Buffer + 1 volume of 1M Trizma-HCI pHB.0 and fractions with
sufficient amounts of pure antibody were pooled and stored in 100l
aliquots at —=20°C.

7.4.4 Analysis of chimaeric antibody
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The OPD substrate (Sigma P9187) was prepared in water
according to manufacturer's instructions. 50gl was
added to each well. The plate was incubated at room
tenperature. 7/ Stop Once the coloration had
sufficiently devel oped, the chronogenic reaction was
st opped by addition of 10gl1 of 3M H2304 per well. The
plate was read at 490nmin a plate reader using bl ank
well s as 0 absorbance. The standard curve of
absorbance at 490nm agai nst 15E10 concentrati on was
ed, The conpl exed 15E10 concentration in the
séﬁ‘PﬁﬂQQ‘?’eﬂmﬂﬁﬂﬁ F‘HEPQS’&SNB@PF%SG&H{‘ tHeRRA QAN F PR t he
Stang mwl@uﬁaﬁse%elah} for thieR Polensy iDATeOtHAIRIRCboNS hurh -
[&nglo C ég sanple in ng/m 150ng/ ml) x 100] The
EYHD /@Lf K

ti on agai nst conpeting anti body
c dtratendls far thergpA@e infititichaEliBm dnd KB ¥l BadEylEn setrforti
1?5 Q, at equi nol arity of conpeting antibody (150ng/ ml
cofnpeting anti body) was read off the curve. Exanple
10. 1: 1003 as conpetino anti body

10D3 chimaeric antibodies neutralise OSM in the gp130 inhibition ELISA
and KB cell assay

These results confirmn that the correct variable regions have been cloned
succassfully to produce an antigen binding chimaeric antibody capable of
binding both human and cynomologus QSM 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 shawed potency against human and cynomolgus
QS5M 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 designad with various backmutations in the
frameworks to recover affinity, These constructs are:

Construct Backmutations

A T28l

B T281, R71V, T73K

C T28l, V&7A, MB9L, R71V, T7T3K

D T28l, M4BI, G44K, VE7A, MGIL, R71V, T73K
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Murine 1003 clone E9 anti body at 267gg/nil (stock) was
used as the conpetitor of 15E10. 10D3 has the |ight
and heavy chain CDRs as set forth in Table A above.
Results: 10D3 (.1g/nl) Conplexed 15E10 (1-19/1ini) %
inhibition 1 0.019 87.3

For the variable light domain, a sequence with 60.0% identity was
selected and the murine CDRs grafted onto the hurman framewarks. A
number of constructs were designed with variotts backmutations in the
frameworks to recover affinity. These constructs are:

Construct Backmutations

LA none (straight graft)

LB L46R, LA7TW

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 ovedapping aliges. 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) (ug/ml):
hOSM cOSM

chimera 0.032 0.246

DLE 0.021 0.059
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0.5 0.029 80.7 0.25 0.044 70.7 0.125 0.062 581 0.062
0. 092

Humanised antibody 10D3 DLE is at least as potent if not more potent
than tha chimeric antibody against human O3M and cynomolgus OSM in
the gp130 ELISA.

Humanised 1003 DLE and 10D3 chimeric antibodies were analysed in the
KB cell assay,1003 DLE gave IC50 values of 0.205ng/ml against human
OSM and 0.07pg/ml against cynomolgus OSM.

In conclusion, anti-human OSM site Il antibody 10D3 has been
successfully hurmanised and shows potency equivalent to that of the

parent muring antibady.

Materials

BV Total RNA lsolation System: Promega Z3100
Access RT-PCR System: Promega A1250
QlAquick Gel Extraction kit: Qiagen 28704

el loading solution: Sigma G7654

Agarose: Invitrogen 15510019

Ethidiurm bromide: Sigma E1510

TAE buffer: in-house

100bp DNA ladder: New England BiolLabs N32315
TA cloning kit: Invitrogen 45-0046

TOP10F’ cells: Invitrogen 44-0300

L-agar + 100pg/ml ampicillin: in-house

X-Gal, 50mg/ml in DMF: Promega V394A
AmpliTaq DNA Polymerase: Applied Biosystems
10x PCR buffer: Applied Biosystemns
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38.7 0.031 0.132 12.0 0.016 0.146 21 % i nhibition of
15E10 by 1003 conpetitor at equinolarity (0.15m nl):
62. 3% See Fig.21. Exanple 11 - Identification of
anti bodi es that bind OSM and are specific for Site 11
or Site Ill of OSM For biological function, OSM has
to interact with both gpl30 and LIFR or OSMRI 3. The
initial interaction of OSMw th gpl30 invol ves OSM

site ll, whilst OSMinteraction with the OSMR8 or LIFR
occurs via site llk It follows that antibodi es that
target either site Il or site Il OSM sequences, or

epi E6isb S22 Agareses Mitipdre S001#ke sites such that
ant i HREWiR ﬂ@'@@l&;lmpé}hﬂmmﬁqmﬂﬁsé hese sites, would

neutralise Mactivit
QlAprep Spln Miniprep kit: Qiagen 27106
MinElute PCR Purification kit: Qiagen 28004
NEBuffer2 10x conc: New England Biolabs B70023
Purified BSA 100x conc: New England Biclabs B9001S
BsiW 1: New England Biolabs R0553L
Hind ll: Promega RE04A
Spe I: New England Biolabs R01335
LigaFast Rapid DNA Ligation System: Promega MB225
MAX Efficiency DHS50. Chemically Competent cells: Invitrogen 18258-012
S0C media: in-house
QlAfilter Plasmid Maxi kit: Qiagen 12263
Dulbecco's MEM with Glutamax-1: Invitrogen 31266-021
Optimem 1 with Glutamax-1: Invitrogen 51985-026
TransFast Transfection Reagent: Promega E2431
1l HiTrap rProlein A Sepharose FF: Amersham Biosciences 17-5079-01
Dulbecco's PES: Sigma D8537
immunoPure 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 inhtbition ELISA

(SM binds sequentially to gp130 and either the OSM receptor or LIF
receptor. The assay described here allows measurement of OSM (for
example hOSM) bound fo gp130 on an ELISA plate. In addition, the
assay allows the measurerment of inhibition of OSM binding to the gp130
receptor by antibodies raised against OSM site |,
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An assay for neasuring OSM gpl30 binding is set forth
in Exanple S. A typical standard curve (at |pg/n,
gpl30) is set forth in Fig.22. By changing conditions
of the assay (to 4 pg/m), the sensitivity could be
greatly inproved as illustrated in fig 22b. Moreover,
al t hough the above data was generated using

non- gl ycosyl ated OSM gl ycosyl ated OSM al so binds to
gpl30 in this assay. See fig.22c. A commercially

avai | abl e neutralising anti OSM anti body (Mab 295, R&D
Systens) was used in this assay to see if it woul d

bl chl Matnials130 i nteraction. Surprisingly, it

otent
\%eﬁ Nggmgg gﬁhg%}%&;ﬂz&' @@%ﬁ% tuﬂeq%hﬁﬁ&lﬁ‘gﬂes! Q-dds8a K3

appt-oxi H&franwpaa QOM{@I (3dn] §a%tf—-|ﬁg 67r1ofﬁ4?t1ﬂ@) ELI SA
cormar eduBg th OSM al one for OSM concentrations > 10
ng/ m . ﬁ‘&ngOIS omitted fromthe plate, then the
si ghal ®sM Mab295 is reduced to
bagkgr Owﬂﬂ'nanTE@amlﬂN&ﬂtGE‘M 1088 IFReSYd8mé QldnowW Ng
i nter pre ati Mab295 does not bind to or bl ock OSM
site Il 95’%@“&6 %)0SM concentrations, antibody nol ecul es

of MBzabnﬁﬂhnedmnndauﬁﬁﬁ csmmwmtnmwsms sﬂzfga?e

o her *SRRSHIRLRS tnoShARSRRS! coul o bind ¢ o oM

molaecul asasmétmﬁetﬂﬁemmb@ﬁnduse awgl(aigl-ra)for bi nding to
gp130, h VI ng a possible 2 M nol ecul es bound

for eac IE’ Iecule one binding directly to

gpIi®0, ﬁwdemﬁfé(%gmnarm‘lﬂéﬂhered as a consequence of the
bi val ent nature of the antibody. It is anticipated

that any non- site Il OSM anti body woul d have this

ef fflett Higparationofioedne?®s i s a neutral i sing anti body

(see fi
Si te I Iﬂre% utéd'{ ﬁgﬁé{s"‘é*bo I&tb@ ap %g%%&%ﬁ?gﬁbassay of
Exanpl ePB8Safdd b/, enkel arbinaybadd owraight & 48Cal | ows

|d ntifig e L.l S t) Les as site
%or Sl tgFI Ibﬁﬁmg{ﬂe@'l‘ I?lé%%dk/%p@gg;@t%?gl(gbg )a Site |11
ant3| bodlogking bn@m foclil0se PBSMddrigtBRA KBsassay but wil |
not neutralise OSM gpl30 binding in the ELISA assay.
A Site Il antibody will neutralise GsMin both the
ELBSA allethedassay. The gpl 30- 0SM ELI SA assay was

usqd aswask
ant i bodi eg %ﬁ?ﬁ?€¥ﬁpﬁé@x@ﬂéI%‘gié}tpﬁ&o%taﬁ&L ptde%

gp£30- o4 29Rrdivel blenking huterdind ineubateyfor i o Rier e

al 30 scpaenedif aspdet ection of OSM binding activity_
Hybri doma supemat ants show ng hi gh OSM bi ndi ng, but
whiteh dfdd Atl/wall k) E stangmdyr B30iplsi. Rovergandradithle feia SA
assay OfqdeXainpere 8 were tested in the KB cell assay of

Exanple 9 for OSM neutralisation. This identified a
nunber &SN ig dilufad 105198¢ 59,125, tBR BRE DA, dH63@nd Ol
ant i body bigciiegd afutrefl drotidse Odudl mhiunVRPedlihé dd khe
OSM speci fic, anti bodies were used in the gpl30-0SM
ELI SA, $4/elgreatly increased the OSM signal as shown
in5fig ®aghdbmsepe. || anti body, 1135 (1pg/ i)

conpl etely inhibits OSM gpl130 bi ndi ng. However, the
site I'l'l OSM anti body, OM4-11.3.1 causes a biphasic
dose- dependent potentiation of OSM bi nding. At the

hi ghest OM4-11. 3.1 concent r?ﬁi on used the signal is
approxi mately doubl e the only signal, but as

anti body concentrations decrease, the signal

i ncreases, presumably as a result of formation of
ant i body- OSM conpl exes that can bind to gpl30, until a
peak value is reached. The isotype control 1gG for
OM4-11. 31 had no effect on OSM gpl30 binding. Fig 25
denonstrates the great sensitivity of this ELISA in
discrimnating site Il vs. non-site Il specific

anti bodi es, since the former inhibits, but the |atter




Exanple 111 - Effect of Site Il and Site Il specific
anti-OSM anti bodies in ELI SA OSM gpl130 assay. Wen
site Il and site Il OSM specific antibodies are m xed
together, the site Il antibodi es have a dom nant
effect in the gpl30-0SM ELI SA of exanple 8, as shown
in fig 26. The GSMonly signal is greatly enhanced by
the site Il specific OSM anti body OM4-11.17. Wil st
this enhancenment is unaffected by addition of a
control 19gG addition of the site Il specific OSM

ant | bod at reduces_t he SI naI It
bel ‘eveﬁdg%g/lk‘"l‘fﬂgb'gﬁﬂ%t ‘{ié'ttb’?f{”%ﬁﬂ SY ‘Pﬁo'i‘ﬂ*f'é” IF'ar
ri ght celogking 6bifiérl goldr dng aQigtetrer 1ahcsmbt Rp! i mal

i ncubat Nt ortheS|teII mAb and Site I11-0SM
coﬁ}]pl exvgrl OFHESI gddl tion to the gpl30 plate. The
gp180- 08N BD]kelbdttaprayidoHRPdilited) 14000 ebleoiriodritee of
sitell CIfIC bodj in antisera of mce
i muni se Efrﬁj %t%%% tﬁixan'pl e 1), as
i | 1%ust r ¥{ash dsnin &leg 274, 27b and 27c. After the first

t aTolek i3, e
qortS: oo BEABTUAGH 1o BARBG Foldr AR oIS 3 Blfes st
ener ge Homefempseatsecond boost, and after the third
boost , hhg§ i, t he S|te Il antibodies is
clearly segﬁ&[ Qmﬁh%’ﬁer serum concentrati ons.
Ex di#pl eRﬁad@Dﬁmﬁargy between OSM site Il and site Il

specific antibodies for OSM neutralisation Since OSM
S|te II and S|te III are essentlal for OSMfunctlon a

opwhgmgﬁﬁ,ﬁal caI I y in (BM neut raI i sati on. (BM

site I'IT"Ts used not only for interaction with OSM RB
and LI FR but also in the binding of a second OSM

011§ CVixe25t /g POSM wittlvarialis comidnBaisiaior hhﬁib%nﬁ anttuasy,

d te 111 f
compd S AL RS aJarhSpnErEl GpM aHties Jsbaidr
28b iMHaiRT.ates the KB assay in which the conbination

of a site Il specific and site Ill specific antibody
gr EatAdd FGidirveatisrsha andibpdy-E¥edy mpftureSd/a 98 weeligliats at i on

when SR otid dh13bl fiehadR bl RgVe. 8l one.

3) Proceed with assay as described above.

9. 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 calls. This cell
line has been used to identify monoclonal antibodies modulating the
interaction between OSM and gp130.
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The concentrations of antibodies used in the
conbi nations are shown in the table below. [17H1601
[ hum 15E10] ng/m ng/m 20 120 7 40 2.2

9.1 Method

KB cells were obiained from ECACC (Accession no 94050408) and
maintained in DMEM + 10% heat inactivated FCS, supplemented with
glutarmine {("KB medium®). Cells grow as a monolayer and were split twice
weekly. Sigma non-enzymatic cell dissociation medium or Versena was
used to detach the cells.

1. Add 2x10* cells/ 100pl/ well 96 well plate and incubate overnight
(37°C, 5% CO).

2. Make 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 plata and add OSM standards
and OSM-antibody mixtures.

5. Incubate for ~16-18h at 37°C.

6. Remove culiure 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 hybridamas, the ratlo of cloning medium fo 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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13.3 0.7 0:31 4.4 1.5 0.0820.5 0 027 0.165 0.0091
0. 55

This assay allows the measurement of inhibition of binding of the
humanised antibody having a heavy chain of SEQ.L.D.NO: 11 and a light
chain having a light chain of SEQ.LD.NQ: 12 (for the purpose of this
example denoted as 15E10-B3L2) to soluble glycosylated hOSM by a
candidate non-hurman antibody that specifically binds to Site Il of hOSM.
A schematic illustration of the assay of this example is set forth In Fig. 20.

The plate is coated with anti-site It monoclonal antibody (referred to
harein as OM4-11.371).

For the standard curve: 15E10-B3L2 purified standard serially diluted from
1pg/ml is incubated with soluble glycosylated human OSM at SOng/ml.
The antibody binds to OSM through site Il and the complex is then
captured on the plate by the primary antibody against site 11l

For the competition aissay: the candidate aniibody serially diluted from
1pg/ml is incubated with soluble glycosylated human OSM at 50ng/ml and
15E10-B3L2 at 150ng/mil.

The presence of complexed 15E10-B3L2 is detected by an anti-human
garnma chaln secondary antibody.

Method:

1/ Coating
A Nunc Maxisorp Immunoplate was coated with 50ul paer well of anti-
human OSM site lll aniibody (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).
100l of 1% BSA (Sigma A7030) in PBS was added to each weill.
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A conparison of the nost active site |l and site 11
specific anti bodies showed that the latter were nore
potent in OSM neutralisation. However, cross
reactivity of site Il and site Il antibodies with OSM
from other species was found to be different, since

all the potent site Il antibodies neutralised
Cynonol gus nonkey OSM ( in gpl30-0SM ELI SA and KB cel
assays), whilst site Ill antibodies did not (only in
the KB assay). Bl ockade of OSMinteraction with both

0 | LI FR | ljies th
IO ST Pt ot BB R Yo MARRRRRES | o s

in OSM neutralisation. However, it is also possible

t hatp bindiagnof an antibody could facilitate binding
of another antibody directed at a different site.
Exbrigi0B344 stgndardpt | ni sati on of OSM neutral i sation by

cont : o \ al
T anr 3RS0 BoL 2 adodia AhoAy i sorhfifhdrn S5, |
Odiparhuiibowaerreganed hgt 67ptaddesidd 2pyetlleircsovohs of a non-

' ' f i t i mal
Coatsbehtat-Wlpiafd, Fhe BhEthoy vils AU ARTBNE-M SGRELT
af $qng/mlihgganfOSM én klpdl bufartroamomddth @s . Exanpl e 11.3

| scéhgingbhéstdy: | nitially the affinity of site Il or

site 111 specific antibodies for OSM previously bound

byA plbiion qf competing antibedy g bid/mbin 480 ng/od 1 86 10-B3L2 +

r [ : I ' .

;SRR O i O SRR Bt S NDLaB B 2 e
siTgwif elcamnrtgdsgrifentdewelliaden Bieratitthedyowas beniglly diluted

© an-i ' tr [ . ion in

B P ARGl i N B ORI ol OSET REIJR

octifer frer rovpBde . dwodvalls vrereincubeted withtdileatywithiont!i ng

StddftipRtng sibeapt rations of site Il and site Il
ant i bodi es woul d be prepared ranging fron 10 fol d

gr ERtREp-ncHBFfon iatRwas ingubstadat 1eom direpgratise fondh under
KdstatidStoRgitiskaubl i ng dilutions. I n addition,

conbi nati ons of both anti bodi es woul d be prepared such
that each concentration of the site Il antibody is
caitfricobation t h every concentration of site Il

ant i .l owi ng _exploratia qual bindi ng of
sﬁhgbcgg%égrp?%? {'as P%Fh%ﬁjr:’i%ﬂl?&i‘@@' Iét‘)é)“?"‘%SM and doni nance
i ri5pl dfeath sandardiang shidplawhs adsfelpéOibmahe Altd-inautatibedy
di |yt L.ons.and. copbi hati on ul d tested for, OSM
o PP FRPoT R ed Beteap B wacpdfiolit biare
avedly. woul d al | ow sel ection of the antibody
C i LQAR; otent. 4N M .
st Wap BB oBnTlepB Sl oF2 her sheleng; (e 1)
OSM speci fic antibody to inhibit OSMstinulation of RA
S 6P @¥tHaaly RiBBAASt S-

The plate was washed 3 times with PBST.

50u! 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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Previously, we have shown that site Il and site |11l
specific OSM anti bodi es can inhibit OSM stimnmulation of
KB cells. However, these cells are epithelial, are
transforned and may not be re presentative of cells
found in the rheumatoid synovium W therefore
investigated the efficacy of site Il specific OSM
anti bodies to inhibit OSMstinmu |ation of RA synovial
fibroblasts. Fibroblasts were seeded into 96 well
plates at 2 x 104 cells / well and cultured in 10% FCS
in DVEM until nearly confluent, replacing the nedium 3
times a week. Culture nediumwas then changed to fresh
culst siisraRdi um contai ning, either no OSM 1 ng/nm OSM
/M OSM t hat. had be re-incubated for Ih wth
vaﬂl'?)p%ée ﬂ%ﬂ@ﬂqg%q%w'&s%%f OSM anti body in the
me dhe MPDAfubstratd §RigmalR 3187 ewssrexpa sdddn Watererceordmguy ed
an ntil analysis of IL-6
cog"cen ra?er%rﬂnssuéy 1SA. Figure 29 illustrates
r epPdyerstaited ® emhavellr om 4 RA synovi al fi brobl ast

st k4] The. conpl ete inhibition
of ﬁ@%ﬁﬁsetwﬁbzp%ﬁ trgaggecn? g’ﬁ al t hough t he potency
of the antibody showed sone venation between different
stppgay. Exanple 13- Effect of OSMcilycosylation on
potency of neutralisation by anti-OSM anti bodies. Anti
osmnaﬁ&ewmr@@n\b@ﬂéuﬁaieaféadqyﬁlomﬁuﬂﬁes:hrmoqﬁwemqm
nojgh ¥eppd %f: &ﬂmfa%l\éfuéhm 3@43@45 &gl ously

descri bed. reenin ese antlbodles led to

i d&he Plfecwas rsad 6t 4%Pgnﬁbvn@mlatﬁ sz defusgiorRianrvellsas0
(OMY4sdebahket hat interfered with OSM gpl30 binding, as s
hown in fig.30. It was anticipated that OMb-5.3 woul d
have sim | ar pote nay against glycosylated OSM (CHO
celrhe glaydars ylist f absoHmey &t 490nra mghinet F3E 10 doyic@ritration
su&gl g@ﬁe‘?f this anti body (OM4-5.3.1) to inhibit

gl yco ated OSM (hOSM gl ycosyl ated by a CHO cel |)

bi e nfgﬂmlex@lplﬁm Owascamiratiarrie the aamatdsedntabssy cdmpeting

POLAIMG WS (RS HE han 831080 B34 %{l&%é,(gér ed

hi's ot ency agai ns COS
wi t h ndR0gi(iEIShdone ds=0mig inaw/ral sd5§@ml)m1(ﬁ1]her site

I
mouee b“ﬁ%ﬂ*'ﬁ'ﬁﬂﬁ%@}%@%%ﬂﬁﬂﬁ g il
FuPlpiRet ast e R inDiStionior 4R 1B dedmaernes gompeting

| MEbog AL 150AGMIMLE SorRRRAY YeARMV ALY (CRM iR GuRkoved an

approxi mate 10 fol d potency reduction agail nst
gl ycosyl at ed OSM conpared wi th non-gl ycosylated OSMin

a KB cell assay see Table 1 bel ow.

Exarnple 10.1: 10D3 as competing antibody

Murine 10D3 clone E9 antibody at 267pg/mil (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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noul ycos. OSM | gl ycosyl al ecl 0$01 1050 ng/m 1C50
ngfm OM4-11.17 4.1 45.5 0104-11.31 77

Resulis:
1003 (pgfml) Complexed 15E10 % inhibition
(rg/mi)

1 0.019 87.3

0.5 0.029 BO.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 27

% inhibition of 15E10Q by 10D3 competitor at equirnolarity (0.15upg/ml):
62.3%. See Fig.21.

Example 11 — Identification of antibodies that bind O8M and are
specific for Site Il 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 I,
whilst OSM interaction with the OSMRS or LIFR oceurs via site 111_ 1t
follows that antibodies that target either site |l or site [l OSM sequencas,
or epitopes sufficiently near these sites such that antibody binding would
occlude these sites, would nautralise OSM activity.

An assay for measuring OSM-gp130 binding is set forth in Example 8, A
typical standard curve (at 1pg/mt, gp130) is set forth in Fig.22.
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89.0 Since i nmmuni sation with non-glycosyl ated OSM
resulted In antibodies that were nore potent agai nst
non- gl ycosyl ated OSM rat her than the gl ycosyl at ed
form we thought that imunisation with glycosyl ated
OSM may vyi el d anti bodi es of higher potency agai nst
this formof OSM This indeed turned out to be the
case. Figures 32a and 32b illustrate the activity
agai nst gl ycosyl ated and non-gl ycosylated OSMin the
gpl 30- OSMELISA of two site Il specific OSM

anti bodi es (16E10 and 5H2) derived from g| gicosyl ateed

OSNAY; Ghanging sandiiens elihfgreyiie 4 egieihgeeaaitibt saakhb

S ergésatid provaPad Mdistdatddiie ig8hh.| evel s in RA patients

One of the major sites of OSM production in RA
patients is In arthritic joints, since high OSMI evel s

c arMdreovee aftbiowesh tha abByveadsta @hs §énargted Lsingowhvahsbsylsiedum

oS vel s i tient re Ly.lo ng .i

onl S Bedidptdel e S Rrds B Rl i ionll Seb Joi2f,

t he devel opnent of a high sensitivity ELISA as

di ' : : j [ t
ol Ectcifh RS, feciafia 3R OSf1 LASEEY (43 205 R 1 n
ar tSyslemst wpe Lsadsin ieiassey (e seciit wopldblask QEk<an PRy

PRI Qﬁfﬁﬁhin&b Ut ghiemfhteahs DSAABBhASad NASFRE in fig
patients. OSMTevels in sera and synovial fluids as
nme#Sured by the ELI SA assay set forth bel ow (OM4-11. 31

anti body capture of OSM are shown in the table bel ow,
and figure il lustrates,t rel ati onshi efween t he
it 29 b i B0 h2ft Bbienmitle P RS e
sandi readingidnt tha \Be(SA cshpgred @ith OEM hlesefardaSMr enent s.

TGoBELISRALOh SR i 150 s el RERGd PREFATRE o

I ear” Tegression i s
Patsigoat geaeated HSOEMSKIBENEOS is reduced to background. The

inventors posiulate the following interpretation; Mab295 does not bind to
or block OSM site l1. Atlow OSM concentrations, antibody moleculas of
MAB295 only bind one OSM, which howevaer, is free also to bind to gp130,
since site 1l is available. At higher concentrations, antibody molecules bind
two O5M 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 fo gp130, and the other tethered as a consequence of the
bivalent nature of the antibody. It is anticipated that any non- site Il O3M
antibody would have this effact, but since Mab 295 is a neutralising
antibody (see fig 24), it must be binding to, or blocking QOSM site lll. Thus
the use of the gp130-05M ELISA assay of Example 8 and the KB cell
assay of example 9 allows identification of neutralising OSM antibodies as
site Il or site {1l specific. More paricularly a Site Il antibody will neutralize
Q35M in the KB assay but will not neutralise OSM-gp130 binding in the
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pg/m 11 L ja/m 9.8 143.24 2 13.7 101. 445 3

ELISA assay. A Site It antibody will neutralise OSM In both the ELISA and
KB assay.

The gp130-O5M ELISA assay was used as a primary hybridoma screen
to detect antibodies generated in Example 1 that inhibited gp130-0OSM
interaction. In addition, hybridomas were also screened for detection of
OSM binding activity. Hybridoma supematants showing high OSM
binding, but which did not inhibit OSM-gp130 binding in the ELISA assay
of Example 8 were tested in the KB cell assay of Example 9 for OSM
neutrallsation. This identified a number of site (1l specific OSM antibodies.
One such antibody is referred to as OM4-11.31.

When site 11l OSM specific antibodies were used in the gp130-0SM
ELISA, they greatly increased the OSM signal as shown in fig 25.

The site Il antibody, 1B5 (1ug/ml) completely inhibits OSM-gp130 binding.
However, the site 1ll OSM antibody, OM4-11.3.1 causes a biphasic dose-
dependent potentiation of OSM binding. At the highest OM4-11.3.1
concentration 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 1o gp130, until a peak value is reached. The isotype control Igs for
OM4-11.31 had no effect on OSM-gp130 binding. Fig 25 demonstrates the
great sensltivity of this ELISA in discriminating site I vs. nan-site 1l specific
antibodies, since the former inhibits, but the latter enhances OSM binding.
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Example 11.1 — Effect of Site Il and Site 1l specific anti-05M
antibodies in ELISA OS5M-gp130 assay.

Whan site Il and site Il OSM specific antibodies are mixed together, the
site 1l anfibodies have a dominant effect in the gp130-0OSM ELISA of
example 8, as shown in fig 26.

The OSM only signal is greatly enhanced by the site Il specific OSM
antibody OM4-11.17. Whilst this enhancement is unaffected by addition of
a contral 1g@G, addition of the site Il specific OSM antibody, OM4-5.3,
greatly reduces the signal. 1tis believed that the small detectable signal in
the far right column of Fig.26 is due to a sub-optimal incubation time for
the Site [l mAb and Site III-OSM complex prior to addition to the gp130
plate.

The gp130-0O5M ELISA allows rmonitoring of the emergence of site Il
specific O8M antibodies in antisera of mice immunised with human OSM

(see example 1), as illustrated in fig 273, 27b and 27¢.

After the first boost, predominantly non-site Il 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 anfibodies is clearly seen
at the higher serum concentrations.

Example 11.2 - Synerqgy between OSM site Il and site Il specific

antlbodies for OSM neutralisation

Slince OSM site Il and site Ill are essential for OSM function, a
combination of antibodies that target both sites may operate
synergistically in OSM neutralisation. OSM site [l is used not only for
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interaction with OSMRB and LIFR but also in the binding of a second OSM
molecule to gp130 and this could contribute to the increased potency of

site lll specific antibodies, compared with those against site 11

Figure 28a and 28b illustrates the KB assay in which the combination of a
site |l specific and site lIl specific antibody greatly increases the potency of
OSM neutralisation when compared with either anfibody alone.

The concentrations of antibodies used in the combinafions are shown in
the table below.

[{7H100] [hum 15E10]
ngliml ng/mi
20 120
7 40
332 133
0.7 4.4

] 1.5
0.082" 0.5
0.027 0.165

... 0:00981] =~ 0Bs

A comparison of the most active site Il and site )1 specific antibodies
showed that the latter were more potent in OSM neutralisation. However,
cross reactivity of site Il and site 1l antibodies with OSM from other
specias was found to be different, since all the potent site Il antibodies
reutralised 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 underies the synergistic effects of site Il and site 1l anfibodies
in OSM neutralisation. However, it is also possible that binding of an
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13.8 15.96i The good correl ati on between sera and SF
OCSM | evel s suggest that sites of OSM production ot her
than arthritic joints have relatively little influence
on circulating OSM | evels, or that these sites

nodul ate OSM production in a way that correlates with
production in the joint. In any event, the inventors
specul ate that the correlation may all ow prediction of
joint OSM | evel s from neasurenent of serum OSM and
could find utility in dose setting of a neutralising
OosMm antibodP/ faor treatnent of RA patients. le 15-
Vo SRR RO ANGy R aup et nthedy SFiRd s dBerent
freamOA patients Since cartilage degradation is a
characteristic of osteoarthritis and OSM particularly
in synergy with IL-1 and ot her cytokines can induce
carBxahade1bie mmmatunmoﬂm wieatraBStioh&yaiginbifiation of

sy [ Ui n OA patients. Cells were
rel}'ﬁl c“lHa %"?‘%‘gl\ﬁ I'I{l odi i fugat i on_
Supernatants were treated for Ih with 0. 1U nl

hy aigl-QRhfiARe NE} 6% arﬁ%ﬁﬁﬁl C)%R/{ aAhjﬁoé}% é@ﬁfg) inereased.

tenperature a ter whi cen

r piePtesey etnavivalipadian, m&t@@ué@rmﬁ!@wﬂ@zﬂtw@p@m@ noved,
di h@ghirafie :ﬁhlb@léma@éadbﬁée@r&ﬁn@bmmﬁg@rﬁs«\m&g bf the

anal ysis. OSM concentrations in Fs“were anal ysed
usFr’fér?'ﬁ@"f@ﬂd@R dempIHt %k"’aq?ﬁ‘l’ré“% in two experinents
shown in figure 34a and b and 35. Although 13 of the
46 QA SEs d n ect n ed OSM at
¢ oy iyt sl L PES T Seeats sposrRIcCE,

Cc opoavidusythoand be &ite>l11100 8p ) & pdcifeardibatid soret st tively, Mutue e
Sa%@ln?éélsured using plasmon resonance fechnology. If binding constants

(Kd) are significantly different from binding of single antibodies io OSM,
then a cooperative Interaction in binding of site Il and site Il antibodies is
oeeurting.

Based on data from these antibody binding studies, concentrations of site
Il and site Il| antihodies would be prepared ranging from 10 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 Ill antibody, allowing exploration of equal binding of
site Il or site lll antibodies to OSM, and dominance in site ll and site 1
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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Exanple 15.1 - OSM concentrations in QA sera The high
concentrations of OSMin QA synovial fluid were
surprising, since previous reports suggest that OSM

| evels in QA synovial fluid tend to be Iower than in
RA SF (see Manicourt DH eta! (2000) Arthritis Rheum
43(2): 281-88). W al so neasured OSM |l evels in sera
fromOQA patients on a clinical trial at several
different tine points over a 12 nonth period using the
ELI SA assay of exanple 16 below. Figure 36 illustrates
t hat sery concent,ra i_ons wer
ndEXagm 5 Abjlity of amt ) cu An
cmsmlsﬁhnnmmm méenmalwmﬁhlmﬁél evel sin ser a arid
synovial fluid in OA patients as the sanples were not
pai red. Exanple 16- Sensitive ELISA for detecting OSM
| rPrbi'imhab,g mediave ahpwethabsitd lbandcsires Bintpestfic 18M avéodisse

f OSMin
bi oﬁ | ca %?ﬁpﬁﬁ@]hﬁgﬁ lﬁ%bféﬁeﬁg\f‘?gg fﬁgs%ags%§0| fic |
C &mﬂﬂﬁ ial, are ranséymenand mey ot tehiegpresgnsativgl af eeits found in
dQﬁ@%hR\@ltcﬁkf sﬁé%ﬂpm ﬁ@reﬁrglnp%fﬂ;atéé tﬂ%c& Bt SiteQHr €

and has been used for _anal ysis of serum and
s;ﬁﬁ%?}f GPSM qntigodigsin ikibit PHM %'Pbt Igten of A sy t hi s
Elghobiamd h serum sanpl es of synovial flu ids is given
bel ow. OSM ELI SA protocol MATERI ALS AND REAGENTS 134
11. Nunc I munopl ate F96 maxi sorp (Life Technol ogi es
4 FRH4BI4AS wkRe sddand iriio 6 wel plieshttin 105N 0 Mél bihd 31

C%ﬁp{un&d in 10% FCS in DMEM until nearly confluent, replacing the

mediumn 3 times a week. Culiure medium was then changed to fresh

-
-,

culture medium containing, either no OSM, 1 ng/ml OSM, or ing/ml OSM
that had been pre-incubated for 1h with vario us concentrations of anti
OSM antibody in the meadium. After 48h, cultiaire supernatants were
removed and stored at -20°C until analysis of” IL-8 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 differant strains,

Example 13- Effect of OSM glycosylation on pofency of

neutralisation by anti-OSM antibodies.

Anti OSM antibodies were raised by immunis ing mice with non-

giycosylated OSM using methods previously described. Screening of
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13. dycosylated hOSM @ 420ug/ nl ( CHO cel |

gl ycosyl ated) 14. Biotinylated goat anti hunman OSM
50pg/ M (R&D Systens BAF295) 15. Streptavidin HRP

(Arer sham RPN4401) 16. PBS (SIGVA D8537 1L) 17_ BSA
(SI GvA A7888 500g) 18. Phenol red solution 0.5% (SI GVA
P0290 100nl) 19. TMB (SIGVA T-8665 1L) 20. Pool ed AS
normal mal e serum control (SIGVA H4522) Batch
#043K0500 21. Sul phuric add @1M 22. PBS tablets

(SI GVA P4417 100 tabs) 23, Tween 20 (Sigma P7949)

these antibodies led to identification of a potent neutralising antibody
(OM4-5.3) that intetfered with OSM gp130 binding, as s hown in fiq.30.

It was anficipated that OM5-5.3 would have similar pote ncy against
glycosylated OSM (CHO cell glycosylated). However, when the ability of a
subclone of this antibody (OM4-5.3.1) to inhibit glycosylaated OSM (hOSM
glycosylated by a CHO cell) binding to gp130 was meassured, a marked
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 as shown in fig 31b.

Furthermore, site |l antibodies derived from immunisations with non-
glycosylated OSM also showed an approximate 10 fold potency reduction
against glycosylated OSM compared with hon-glycosylated OSM in a KB
cell assay — see Table 1 below.

Table 1 Anfibedy | nenglycos OSM | glycosylaled OSM
1C50 nglml IC50 ngfml
ONd-11.17 .1 45.5
omedtsT 77 898

Since immunisation with non-glycosylated OSM resultecd in antibodies that
were more potent against non-glycosylated OSM rather than the
glycosylated form, we thought that immunisation with gly/cosylated OSM
may yield antibodies of higher potency against this form of OSM. This
indeed turmed out fo be the case. Figures 32a and 32b il lustrate the
activity against glycosylated and non-glycosylated OSM in the gp130-
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24. Pl ate seal ers PREPARATI ON OF REAGENTS Preparation
of plates- Dilute the nonoclonal anti human OSMto
4g/ M in PBS Add 50pl/well, cover with sealing strip
and | ncubate ovem ght at 4C Wash buffer- To 5L

dei oni sed water add 25 PBS tablets + 2.5m Tween 20
(0.05% Block buffer - To 500mL PBS add 10g BSA (29 .
(add 800ul phenol red, and 5M NaCH until pHis
neutral) AB Blood serumcontrol Spin the 100min
Son/al! centrifuge @16K, 30m ns (used 4x0akri dge

t ubes bal anced to 0.029)
O5M ELISA of two site | specific OSM antibodies (15510 and 5H2)

denved from glycosylated OSM immunisation.

Fxample 14 - Correlatlon between serum and synovizil fluid QOSM

levels in RA patients

One of the major sites of OSM production in RA patients is In arthritic
joints, since high OSM levels can be measured in synovizl fluid. In
contrast, serum OSM levels in RA patients are vary low, and it has only
been possible to measure these accurately with the development of a high
sensitivity ELISA as disclosed in example 16 below. We investigated the
possible relationship between concentrations of OSM in @rthritic joints and
the circulation by measuring paired synavial fluid and serum samples from
RA patients.

OSM levels in sera and synovial filids as measured by the ELISA assay
set forth below {(OM4-11.31 antibody capture of QSM) are shown in the table
below, and figure 33 illustrates the relationship between the two
measuremenis. Samples wera frozen following sampling and thawed just
prior to these measurements. The cormrelation coeflicient. for these two

parameters, as determined by linear regression is 0.8447

Patient | serum [OSM]]  SF[DSM]
palml _pg/ml
[ 1 58 43,94
2 13.7 104,445
3 0 1]
4 BA_ER 397
g 2764 14212
3 18| HTa T
7 i3 9.2
8 {EF] 29,88
[£] 10.68 14.76
10 138 15.96 1
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Pass supernatant through sterile gause (still cloudy
but no particulates) Aliquot and freeze. On day of
assay, thaw AS serum mcrofuge 13K for 5 mn, and
dilute 1-> 4 in PBS (Serumw || be opaque but is tine
to use) Preparation of Standards For analysis of
serum make up standards in AB serumdiluted 1-> 4 PBS
For anal ysis of SFs nmake up standards in 1% BSA in PBS
If maxi mum sensitivity is desired: Use standards at
112, 56, 28, 14, 7. 3.5 1.75 and 0 pg/m OSM METHOD
5 Wash the plate 4x with wash buffer and tap dry.

6 dd 200g1/wel | bl ock buffer, seal plate and shake

P 9¢9 ”%ffﬂ‘ﬁgtb&w’@ﬂée@randgﬁ OBdhlevels fugges thatsitep 1.

of DSM preduction ather than arthrific joints have relatively little influence

on circulating OSM lavels, or that these sites modulate OSM production in

a way that correlates with production in the joint. In any event, the

inventors speculate that the correlation may allow prediction of joint OSM
Ievels from measurement of serum OS5M and could find utility in dose

setting of a neutrallsing O8M 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 [L-1 and other cytokines can induce cartilage
breakdown, we measured OSM levels in synovial fluids and sera from QA
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 femperature after which they were centrifuged at 4600 rpm for 10
minutes. The supematants 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 fevels (= 200pg/mi) and OSM concentrations of >
1000pg/ml were detected in three samples.
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8. Add 50pl/well standard or sanple. Cover and agitate
2hrs at roomtenperature. (Standard is diluted in 25%
pool ed AB serumif serum sanples are to be anal ysed)
5.Wash as in step 1. 6.Add 50pl/well biotinylated
anti human OSM diluted to 50ng/min block buffer with
1% goat serum Cover and agitate 1 hour at room
tenperature. Wash as in step 1. 8. Add 50pl/well
streptavidin HRP 114000 in bl ock buffer. Cover and
agitate 30mns at RT 9. Wash as in step 1. 10. Add

L BRI YR L GncantBind i 0" © 40m ns @RT

The high concantrations of OSM in CA synovial fiuid were surprising,
since previous reports suggest that OSM lavels in OA synovial fiuid tend
to be lower than in RA SF (see Manicourt DH ef al (2000) Arthritis Rheum.
43(2): 281-88). We also measured OSM levels in sera from OA padtients
on a clinical trial at several different time points over a 12 month period
using the ELISA assay of example 16 below. Figure 36 illustrates thaat
serum OSM concentrations were efther low or non-detectable in thesse
patients. However no correlation was made between OSM levels in sera

and synovial fluid in OA patients as the samples were not paired.

Example 16- Sensitive ELISA for detecting OSM in biological

samples at low concentratlons.

We have developed a sensitive ELISA for measurement of OSM in
biological samples using the slte 11l OSM specific capture antibody OM4-
11.31 This ELISA allows detection of OSM down to < 2 pg/ml as shown in
figure 37 and has been used for analysis of serum and synovial fuid
samples.

The protocol for using this ELISA with serum samples of synovial fluids is
given below.

OSM ELISA protocol

MATERIALS AND REAGENTS
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11. To stop assay add 50111/ well 1M H2SO4. 12. Read
i mredi ately (c)450nm after shaking plate Cdains 1.
An anti body or antigen binding fragnent thereof which
specifically binds to hOSM and conprises the
following COR s: CDRH1 of SEQ I.D.NO 1 CDRH2 of
SEQI.D.NO 2 CDRH3 of SEQI.D.NO 3 CDRL1 of
SEQI.D.NO 4 CORt2 of SEQI.D, NO 5 CDRL3 of
SEQI.D.NO 6 2. The antibody or antigen binding
fragnment thereof according to claim1l wherein the

t herapeutic anti body or antigen binding fragnent

t hereof nodul ates the interaction between OSM and

gai30. Nusc |mﬂi@w@mté b@:ﬂimamorammfegmhmmsemmwye nt
a2 bogrraoepdairteroSnBre-Ef2fE8kEnsi oting o
i MBact elyomwmm hOSM@AR0uged (CHD selbgyddsyiated)
helgl.er 983 J\ytllacr{eé goat anti human OSM S0pg/ml (R&D Systems
BAF295)
15.  Streptavidin HRP (Amersham RPN4401)
16. PBS (SIGMA D8537 1L)
17. BSA (SIGMA A7888 500q)
18. Phenol red solution 0.5% (SIGMA P0290 100mil)
19. TMB (SIGMA T-8665 L)
20.  Pooled AB normal male serum control (SIGMA H4522) Batch
#043K0500
21. Sulphure acld @ 1M
22. PBS tablets (SIGMA P4417 100 tabs)
23, Tween 20 (Sigma P7949)

24. Plate sealers
PREPARATION OF REAGENTS

Praparation of plates- Dilute the monoclonal anti human OSM to 4ug/ml in
PES
Add S0pl/well, cover with sealing strip and incubate ovemight at 4°C

Wash buffer- To 5L deionised water add 25 PBS tablets + 2.5ml Tween
20 (0.05%)

Block buffer -

To 500m! PBS add 10g BSA (2%).
(add 800u! phenol red, and 5M NaQH until pH is neutral)
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4. The anti body according to claim3 wherein the

anti body is an intact antibody. 5. The anti body of
claim4 wherein the intact antibody is nmurine, rat,
rabbit, primate or human. 6. The anti body of claimb5
wherein the intact antibody is human. 7. The anti body
of claim3 wherein the antibody is chimeric or

humani sed. 8. The anti body of claim?7 wherein the
anti body is humani sed. 9. The anti body of claim8
wherei n residues 28,29, 30,71 and 94 of the. human
acceptor variable heavy chain framework regi on and
positions 49 and 71 of the human acceptor variable
Iigﬂﬂydahagﬁ"ﬁe@ﬂﬁmork are substituted by the

£ o e, e oe e LA iR ot 30 e Wine BOR R < 2t m
9tubmlmlmnctabdanmﬂlﬁgh heavy chain framework conprises
t rlgass%hb%ﬁgt ﬁ]?{ﬁ]gﬂ Yhsfite ga%ﬁé t(ét'ﬁ %Bﬁﬁy 9&6}&, ;%%qu[ates)

Aliquot and freeze.

On day of assay, thaw AB serumn, microfuge 13K for 5 min, and dilute 1=
4in PB3

(Serum will be opaque but is fine to use)

Preparation of Standards
For analysis of serum make up standards in AB serum diluted 1> 4 PBS

For analysis of SFs make up standards in 1% BSA in PBS

If maximum sensitivity is desired:
Use standards at 112, 56, 28, 14, 7. 3.5 1.75 and O pg/ml O5M

METHOD

Wash the plate 4x with wash buffer and tap dry.
Add 200pl/well block buffer, seal plate and shake 2hrs @ RT, or
static overnight @+4
Wash as in step 1.
Add 50pl/well standard or sample. Cover and agitate 2hrs at room
temperature.
(Standard is diluted in 25% pooled AB serum if seritm samgples are
to be analysed)

5. Wash as in step 1.
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29 30 71 94 and the human |ight chain conprises the
follow ng residues: PositionResidues 49 71 11. The
anti body according to any precedi ng clai mwhich
conprises a Ve domain of SEQI1.D.NO 9 and a VI
domain of SEQI1.D.NO 10. 12. The anti body according
to any preceding clai mwhich conprises a heavy chain
of SEQI1.D.NG 11 and a light chain of SEQ.D. NGO 12
13. A anti body according to any preceding claim
further conprising a human heavy chain constant region
sel ected fromthe group consisting of; |gAl, IPAZ,

| gB. 19Add F@ativellditinyloeg, angGuman M diluted to 50ng/mi in

block buffer with 1% goat serum. Cover and agitate 1 hour at room
temperature,
Wash as in step 1.
Add 50plfwell streptavidin HRP 1/4000 in block buffer. Cover and
agitate 30mins at RT

8. Wash as in step 1.

10. Add 100ul TMB substrate. Cover and agitate 40mins @ RT

11. To stop assay add S0ul/well 1M HzS50y4.

12. Read immediately @ 450nm after shaking plate
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14. A anti body according to claim13 wherein the
constant region is of an IgG isotype e.g.. 1gGL or

| g&A. 16. ‘A antibody according to claim 14 wherein the
constant region is 1gd. _16. A antibody according
to claim 16 wherein the c&himet region is nutated to
render the antibody non-lytic. 17. The anti body or
antigen binding fragnent thereof of any preceding

cl ai m wherein said anti body or antigen binding

o : : . .
5§ Db AL SeigBh g Taghlift BTN AR MpLRLH Bihas to
ahErShb mndicaamasey Wﬁdﬂ%\wnﬁrﬁ@ﬁé@f of claim17 wherein

sai d appbRPADE SENI.BiNe sai d Interaction. 19. The
ant i bodé or ant iien bi ndi ng fragnment thereof of claim

18 wherBRHZLAISEGRPINGG @) bl ocks said interaction. 20.

An antgRPsrRERNEDNcg@ent according to any preceding
I d

claimwherein sard fragnent is selected fromthe group

‘consi sS¢PRET&f SERID.NDAR' | Fd, F(ab)2, ScFv. 21. A
phar ma@ggu FEECAMPRY; i on conprising an antibody or

anti gen_binding fragnent thereof according to any
pr ecedtBBLE PESR.L.DNO: $he phar maceuti cal conposition
of claim21 for use in the treatnent of rheunmatoid

arthritis and/or osteoarthritis.
2. The antibody or antigen binding fragment thereof according to ¢laim 1

wherein the therapeautic antibody or antigen binding fragment thereof .
modulates the interaction between OSM and gp130.

3. The antibody or antigen binding fragment thereof according to claims 1 or
2 wherein the anfibody is selected from the group consisting of; intact,

chimaeric, humanised, bispecific, heteroconjugate.

4. The antibody accarding to claim 3 wherein the antibody i$ an intact
- antibody.

5. The antibody of claim 4 wherein the intact antibody is murine, rat, rabbit,
primate or hurman.

6. The antibody of claim 5 wherein the intact antlbody is human.
7. The antibody of claim 3 wherein the antibody is chimaeric or humanised.
. 8. The antibody of claim 7 wherein the antibedy is humanised.

9. The antibody of claim 8 wherein residues 28,29,30,71 and 94 of the-human
acceptor variable heavy chain framework region and positions 49 and 71 of
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23 The pharmaceutical conposition of claim21l for use
in the treatnent of COPD. 24. . The: pharnaceuti cal
conmposi tion of claim21 for use in the treatnent of
psoriasis. 25. The pharnmaceutical conposition of

c kizet hurgdn &eneptes waiiable Fght chaipifiamavori aregubstiyied vibgi s.
2 I r

o oR e G A o B T ol PP [
miscilerivednt for the treatment of rheumatoid 'arthritis,
osteoarthritis psoriasis, asthma or COPD. 27. A
vector (e I asm d) encodi ng the heavxﬁchm n and/ or

.I |1thTh§I$atleddfﬂfFHE“ Pivdrespie (e Burgag F"B%‘G’;F in ek

blceﬁillﬁ Jtﬁ@%ﬂfntg%m&ﬁ% one of clainms 1 to 20, for

exa sal d vector conprises a polynucl eotide of any

one of clains 28 to 31 28, A polynucl eotide encodi ng
sibh donai n of SEQQéS,@,erO 9 said pol ynucl eot | de

conprl sing SEQ I. 17. 29. A polynucleotide

ed8odi ng the Vi dowﬁn of SEQI.D.NO 10, said

pehynucl eotide conprjising SEQ1.D. NGO 18. 30. A

pol ynucl eot i de encoc" I ng the heavy chain of SEQ1.D. NO

180" sai d pol ynucl eotT de conprising SEQI.D. NO 19.

3%4 A pol ynucl eotidg¢encoding the |ight chain of

SEQ. I.D.NO 12, said polynucl eotide conprising

SBd |.D.NO 20. 32.KA stably transforned or

transfected reconbi nant host cell conprising the

vector of claim 27, ‘ ] ]
and the human light chain comprises the following residues:

F-'osition Residues
49 E
71 Y

11. The antibody according to any preceding claim which comprisas a Vi
domain of SEQ.L.D.NO: 9 and a V. domain of SEQ.LD.NO: 10.

12. The antibody according to any preceding claim which comprises a
heavy chain of SEQ.L.D.NO: 11 and a light chain of SEQ.L.D.NQ: 12.

13. A antibody according to any preceding claim further comprising a human
heavy chain constant region selected from the group consisting of; IgA1, IgAZ,
gD, IgE, lgG1,l1gG2,IgG3,1gG4, IgM.

14. A-antibody according to claim 13 wherein the constant region is of an 1aG

isotype e.g. lgG1 or lgG4.

15. A antibody according to claim 14 wherein the-constant region is [gG1.
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33. A stably transforned or transfected reconbi nant
host cell conprising a first vector conprising a

pol ynucl eotide of SEQ1.D.NO 17 and a second vector
conprising a polynucleotide of SEQI.D.NO 18. 34. A
stably transformed or transfected reconbi nant host

C .| AcfifFdySicBerding thicllimVIBOVIRSrelRaNe Eoristad région is mutated.

pol ‘?JCl eotl %(é of SE, I.D.NO 19 and a second vector
Pty antegy PROT Yot i de of SEQ1.D.NO 20. 35.

The host cell of any one of clains 32 to 34 wherein

sai d_host IS.verte cel | The host c II

oF-CTh 311583, AL AR LIRNG kfgrhe tarmatt by Propping

ggaérztreédnd ﬁtlb@ﬂ?bﬂhﬁ@éﬂﬁﬁt}?h@ffﬁ@h@t}?ﬁérﬁm roditéle f d@r:hel\lSO
uf act yre of an anti body or

\'i'i%‘é‘ﬁ g’eﬁﬁﬁ%ﬂ‘gélhliaﬁ%(ﬁg“ﬁ@%ﬁﬁsconpri sing the step

of culturing a host cell of any one of clains 32 to

9. An _.antibod [,.a ndi

e To aniod 5t e e g raghRPth ol ot BT hereig saia

bantibgdg mbitits aarif inferaxtibng hOSM i s al so capabl e of

bi ndi ng cynonol gous OSM (cOSM. 40. An anti body or

antigen binding fragnent thereof which conpetitively
| T Phé antibiody br adtigen Widind fragiméentiihshzolsf ohihi 1@amherein said

s@%dbf’g%b{ﬁ@@gg@mtergg{leof of claim1 with hOSM

20. An antigen binding fragment according to any preceding ¢laim wherein
said fragment is selected from the group consisting of; Fab, Fab', Fd, F(ab)o,
Schv.

21. A pharmaceutical composition comprising an antibody or antigen binding
fragment thereof according to any preceding claim,

22. The pharmaceutical composition of claim 21 for use in the treatment of
rheurnatoid arthritiz and/or osteoarthritis.

23. The pharmaceutical composition of claim 21 for use in the treatment of
COPD.

24 The pharmaceutical composition of claim 21 for use in the treatment of
psoriasis,

25. The pharmaceutical composition of claim 21 for use in the treatment of
atherosclerosls.
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NYGVH SEO. | . D. NO: 2 VI WRGGSTDYNAAFMS SEP. | . D. NO : 3
SPNSNFYWYFDV SEO. | . D. NO: 41 SGSSSVSYMY SEQ |. D. NO: 5
DTSNLAS SEO. | . D. NO 6 . QQABSYP PT

26, Use of an antibody or antigen binding fragment of any one of ¢claims 1 to

20 in the manufacture of a medicament for the treatment of rheumatoid
-arthritis, osteoarthritis, psoriasis, asthma or COPD.

27. 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 o 20,
for example said vector comprises a pelynucleotide of any one of claims 28 to
31

28, A polynucleotide encoding the Viy domain of SEQ.1.D.NO: 9 said
polynucleotlde comprising SEQLLD.NO:17,

28 A polynuclectide encoding the Vi domain of SEQ.1.D.NQ: 10, said
polynucleofide comprising SEQ.1.D.NO: 18.

30. A polynucleotide encoding the heavy chain of SEQ.LD.NQ: 11, said
polynucleotide comprising SEQ.L.D.NO: 19.

L

31. A polynucleotide encoding the light chain of SEQ.1.D.NO: 12, said
polynuclectide comprising SEQ.L.D.NO: 20.

32. A stably transformed or transfected recombinant host cell comprising the
vector of claim 27.

33. A stably transformed or transfected recombinant host cell comprising a
first vector comprising a polynucleotide of SEQ.1.D.NO: 17 and a second
vecior comprising a polynucleotide of SEQ.1.D.NO: 18,

M. A stably transformed or transfected recombinant host cell comprising 2
first vector comprising a polynucleotide of SEQ.1.D.NO: 1€ and a second
vector comprising a polynucleotide of SEQ.I.D.NO: 20.

. 35. The host cell of any one of claims 32 to 34 wherein said host cell is
vertebrate cell. '

4



QVQLHQSGPGLVQP S S L S |
TCTVSGFSL TNYGVHWREQSPG CGLEFTLGVI VIRGG

STDYNAAFVBRLS! Tl CDNSRSQVFFKMNSL QADDTAI I YCAKSPNSNEYWED
VW GTGTTVTVSS SEO D. N0:8 Q | VLTQS

PTI MSASPGE! CVTMTCSGSSSVSYMWYCEKT GSSPRLLI EDTSNS
GVPARFSGSGSGTSYSL TI SHVEAEDAATYYCQOABSYP PTYGSGTI CLE K
SBE ThE St cell of claim 35 wh d_cell
OVOLVESOCONGPGRAI RE ST Rein s %‘L'IgﬁY('g/EIa\r/n\X/R(BAE’G(GL EWAVI N
7RGG

ST A NI GPNSh Aok AP BT PSP z8I TF
YWY DVW GRGTI NI VSS SEO. |

El VI JTI 2SPATLSLSPGERATLSCSGSSSVSYIWW(QQ(PGQAPPa

IBE% &&@Tﬁﬁ SEWPHMQWER@M%
d}@[ ﬁd@@@@mmgmemumm claine/&Atg

STDYNAAFI NSRFTI SKONSI SI TLYLQM NTSLRAEDTAVYYCAKSPNSNFYW
YEDVW

CRGT| NV ihD 8 P By A IS RETRARL fEa NS Y PR ER UG IRIS)

“WWW@Q&WMNH'WMMMM
Eﬁa@r DELGGPSVFLFPPI CPKDTLM
SRTPE' VTCVWWDVSI TE
VI CFNVI VOGVEVI Thl AKTI CPREEQYNSTYRVVSVI JTVI EONLNG CEYKC
KGN CAn 4h Gy <&t MK - it
TENOVSL TV CGP@% %’IHA EV@EE tedf aﬁlch competitively
S NRE P seef the B vven antigemibIsineE saseedE AL Eaim 1
NE¥A QgL SLSPA C SEQ. | . D. NO: 12
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El VLTQSPATLSLSPGERATL SCSGSSSVSYMYWYQQKPGQAPRLLI EDTSLNI
AS 3 PARFSGSGSGTDYTLT |
SNLEPEDFAVYYCQQWSSYPPTFGOGTKLEI MTVA APSVFI FP
PSDEOLKSGTASVVCLLNNFYPREAK- VON CVDNALOSONSQESS/ TEQ
DSKDS TYS LS STLTLSI CADYEKHKVYACEVT1i 4GS
SPVTI CSENRGEC SEO. | . D. NO: 15 CAGGI G CAAC TGAAG CAGT
CAGGAC C TGG CC TAGIG CAC CC CT CACAGAGC A" Qr C
CATAAC CTG CACAG T CT C TGGITT CT
CATT3L_kClI TA KTTATGGTGTACACT2GEGT
TcGccAGat ur ccAGGAAAAGGTuUr GGAGTECcznocaGTGATATGGACACNTGG
A AGCACAGACTACAATGC. AGC TTTCATGTCCAGACTGAGCAT
CACCAAGGACAACT
ccAccaaccAAarrri enTAAAATGAACAGTor ACAPi scai GATGAcAcTocc
AT ATACTACTGI GC CAAAAGT C CGAATAG TAACTI TTACTGGTATI T
SEOQ | . D. NO: 16
CdéJd GTTCTCACCCAGTCTCCAACAATCATGTCTGC. ATCTCCAGGGCGAGAA
GG TCACCATGACCTGCAGT GGCAGCT
TAC‘ATGT ATTGGTACCAGGA GAAGCCAGGAT
CCTCCCCCAGACT CC TGATTGAAGAC. AC. AT CCAAC CTGEC TT CT
GCCAG ec TGCIVGcTTakGr NMoCcAGTGGuUr c TGEGACC TCTTACI tTcTcAc22
xnmcgsmm
TOAGCCGAATGGAGGCT GAAGATGCTGCCACTTATTACTGICAACAGTGGAGTA
CGTTCGGCT CGGGGACAAAGT TGGAAATCAAA

SEQ | . D. NO: 17 CAGGTGCAGCTGGTGGAGT CTGGGGGAGECGTGGT
CEAGITREIENEGT CC CTGA GAC TCT CC TGIG CAG CG TC
TGGATT CTCATTAACTAATTATGGTGTACACTGGGT C

B3T-ALCAGGCAAGGGEGECT GGAGT GGGTGGCAGT GATATGGAGAGGT GGA
AGCACAGACTACAATGCACGCTI TCATGT CC
CEAIJILAGEATCTCCAAGGACAATT C CAAGAACACGCTGTAT C TG CAW
GAACAG CCTGAGAGCCGAGGACACGEC TGT GTATTAC
'MQGT CCGAATAGTAAC TTTTAC TGGTATTT CGATGI C ' MG

- ACAC TAGICACAGT CT CCTCA SEQ I.D. NO: 18
GAAATTGTGTTGACACAGT CTCCAGCCACCCTGICTTTGICTC
GAG C CAC C CT CT CC TG CAGI GG CAGCT

CAAGTGTAAG TTACATGTATTGGTAC CAACA GAAACCTGGEC CAGCECT CC
LIPS CAT CGAAGACACATCCAACC TGGCT T CT
GGCATCCCAGCCAGGTTCAGTGGCAGT GGGT C TGGGAC. AGACTACAC TC
TS AP T
TCAGCAACCTAGAGCCTGAAGATTTTGC. AGTTTATTACTGTCAACAGT GGAGT
A@dl‘ﬁ%@CACCCACGT TTGGC CAGGGGAC CAAGCTGGAGATCAAA

QVOLKQSGPGLYQPSQSLE ITCTVEGFSLTNYGVHR VRS PEKGLENLGVIWRESE
STDYNAAFMERLSITKDNSREQVFFKMNSLOADDTATY WCAKSPNSNFYWYFDVW
GTETTVTIVES

SEQ.ILD.NO:8

QIVLTQSPTIMSASPGEKVTMTCSGSSSVSYMYWYQOEK PGSSPRLLIEDTSNLAS
GVPARFEGEGSETEYSLTISRMEAEDAR TYYCOOWS SY PPTFESGATELETK
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SEO I. D. NO119

CAGGTGCAGCT GGTGGAGT CT GEEEGAGECGT GGT CCAGCCT GEGAGGT CCCTG
é?ACT CTCCTGIGCAGCGT CTGGATTCTCATTAACTAATTATGGTGTACACT GGG
-IC-ZCGCC. AGGCT CCAGGCAAGGEECT GGAGT GGGTGECAGT GATATGGAGAGGT G
S(‘ECACAGACT ACAATGCAGCTTTCATGI CCCGATTCACCATCTCCAAGGACAAT
-CI-ZCAAGAACACGCT GTATCTGCAAAT GAACAGCCT GAGAGCCGAGGACACGECTG
-Cr-}TATTACT GTGCGAAAAGT CCGAATAGTAACI Pi r aCTGGTATTTCGATGICTG
?WCACT AGTCACAGTCTCCTC. AGCCTCCACCAAGGECCCATCGGT

Wﬁ%ﬁm&%’@ﬁw&m

CGRGTLVIVSS
CTGACCAGCGGECGT GCACACCTTCCCGECTGT CCTACAGT CCTCAGGACTCTAC

Tsgro.1LDNO:
GGTGACCGTGCCCTCC_k GCAGCTTGGECACCCAGACCTAC

AR IV TOSPATLSLSPGERATLSCAGSSSVSYMYWYOOKPGOAPRLL IEDTENILAS
gl_ TGAGCC
& SG Fy

AAATCTTGT GAC. AAAACTCACACATGCCCACCGT GCCCAGCACCTGAACTCCT
&G
GGGEGACCGT CAGTCTTCCTCT TCCCCCCAAAACCCAAGGACACCCTCATGATCT

CsEO.LD.NO:11
GCGTCACATGCCGT GGT GGT GGACGT GAGCCACGAAGACCCTA

GQVQLVESGGGWQPGRSLRLSCAASGFSLTNIGVHWRQAP GEKGLEWVAVIWRGE

k FENSHARENRAAG

CE R S Ae e AT A R AR R S PR B e G T B Y FRIR BT CC

TLTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ‘I’YIC:N'VNHKPSN"‘KVDKEGIEP

c’i‘&&%‘@’(’?&&@mﬁ&%ﬁﬁﬁﬁ'@%

CS_IF_SLSLSPGL{
GACCTGCCTGGTCAAAGCCT TCTATCCCAGCGACAT CGCCGT GGAGT GGGA

AGTPARFSGSGSGETDYTLTY SI\TLEPEDFAV!YCQQWSSYPPTFGQGT&EIKETVA

WW@W% AAE

GRARIS BTGP FERERERSTEFEERGEENCEET

WTGCAGTG&A&TCAAGTGTAAGTTACATGTATTGGTACCAAC
A

GAAACCTGGCCAGGCTCCC. AGGCTCCTC. ATCGAAGACACATCCAACCTGECT
TCT GC CAT CC CAGC CAC= CAGIOGCAGTIGEEGT
CTGGGACAGACTACACT C TCAC CA
TCAGCAACCTAGAGCCTGAAGATTTTGCAGT TTATTACTGT CAACAGT GGAGTA
G

TTATCCACCCACCI TTGGCCAGEEGAGCAAGCT GGAGATCAAACGTACGGTGEC
T

GCACCATCTGICTTCATCTTCCCGCCAT CTGATGAGCAGT TGAAATCTGGAACT
G C CT CITGITGTGTGCCTGCTGAATAACTTCTATC C CAGAGAGG C
CAAAGTACAGTG

GAAGGT GGACAACGOCCT CCAAT CGGGT AACT COCAGGAGAGT GTCACAGAGCA
G GACAG CAAGGACAGCAC CTACAG CC TCAGCAG CAC C creAacecT




SEOQ I.D.NO: 41 D I NPHNGGT | DNQKFKD SEO. T. D. NO: 42 G
| YYYGSHYFDY SEQ. | . D _NO 43 SATS SVSVIVH SEQ | _DNO: 44 DTS
KL AS $EO .1.D.1\10:45 QOASSNPLT SEO. | . D. NO: 46

CAGETGECAACTCEAAGCACTCAGGACCTGECOTAGTGCASCCCTCACRGAGCCTET
CCATAACCTGCACAGTCTCTEGTTTCTCATT R R CTAATTATRATCTACACTEAGET
TCGCCAGTCTCCAGGRAAAGHGTCTGGAGTEGCTEEGAGTGATATGCAGAGHTGGA
AGCACAGACTACAATGCAGCTTTCATGTCCAGACTGAGCATCACCAACCGACAACT
COAGGRGCCAAGTTTTCTTTAAAATGAACAGTCTACAAGCTEATCACACTGCCAT
ATACTACTGTGCCAAAAGTCCGAATAGTRAACT I TACTGETATTTCRATGTC TGS
GGCACAGGEACCACGETCALCCETCTCCTCA

SEQ.LD.NO:16

CAAATTGTTCTCACCCAGTCTCCAACAATCATGTCTGCATCTCCAGGEGAGAAGG
TCACCATGACCTGUAGTGGCAGCTCAAGTGTARAGTTACATGTAT TGGTACCAGGEA
GARGCCAGGATCCTCCCCCAGACTCCTGATTEGAAGACACATCCAACCTEGOTTCT
GEAGTCCCTECTCGCTTCAGTEECAGTGEETCTCEEACCTCTTACTCTCTCACAR
TCAGTCGAATGCAGGCTGAAGATGCTGCCACTTAT I ACTGTCAACAGTEGGAGTAG
TTATCCACCCACGTTCGGCTCEEGGACAAACTTGCGAAATCAAR

SEQ.LD.NO:17

CAGGTGCAGCTGETEGAGT CTGEGEEAGGCGTGETCCAGCCTEEGAGETCCCTEA
CACTCTCCTETECAGCETCTGRAT TCTCATTAACTAATTATGETGTACACTGGET
CCGCCAGECTCCACGCAAGGGECTGGAGTGAGTGECAGTGATATGGAGACCETCRA,
AGCACAGACTACAATGCAGCTTTCATGTCCCGATTCACCATCTCCAAGGACAATT
CCRAGARCACECTGTATCTGCARATEA R CAGCCTGAGAGCCGACCACACGECTCT
GTATTACTGTGCGAARAGTCCERAATAGTAACTTTTACTGGTAT T TCGATEGTCTES
GECCGTEECACACTAGTCACAGTCTCCTCA

SEQ.LD.NO:18

GAAATTGTGTTGACACACT CTCCAGCCACCCTETCT TTETCTCCACGECARAGAG
CCRACCCTCTCCTGCAGTGGCAGECTCAAGTETAAGTTACATETATTGGTACCAACA
GARACCTGEGCCAGGCTCCOAGGCTCCTCATCGARGACACATCCAACCTCACTTCT
GGCATCCCAGCCAGGTTCAGTGECAGTEEGTCTGEGACAGACTACACTCTCACCA
TCAGCAACCTAGAGCCTEAAGATTTTGCAGT TTATTACTGTCAACACTCGGAGTAG
TTATCCACCCACGTTTGGCCAGGGGACCAAGCTGGAGATCARR
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EVQLQQRSGPEL VKPGASVI CTSCKASGY! FTDYNTI DVWKQSNGKKLEW GDI N
PNN

GGTI DNQKPKI DI CATLTVDKSSSTAYMELRSLTSEDTAVYYCARG YYYGSHY
FDY WGQGTTLTVSS SEO. | . D. NO: 47 N
Q VLTOSPAI MSASPGEKVTMI CSATSSVSVVEWFQKKSGTSPI CRW YDTSI C
LAS GVPTRFSGSGSGTSYSLTI SSM=DTATYYCQOWSSNPLTFGSGTI CLELK
SEQ. | . D. NO: 48

EVOLVQSGAEVI CKPGASVKVSCKASGYI FTDYNVDW/RQAPGQ UJEW GDI N
PNN

GGTI| DNQKFI CDRATLTVDKSTSTVYMELSSLRSEDTAVYYCARG YYYGSHYF
DY WEQGTLVTVSS SEQ | . D. NO: 49 EIVLTQS P S SL SASVGDRVT
| FEESADIEUSVVHWFQKKPGKAP MN X Y1 DTSI GLAS GVP
SRFSGSGSGTAYTLTI SSLQPEDFATYYCQAESNPLTFGGGTKVDI K
SEQAGACNAGE GG TEEAGTCTEEEEEAGECETEETCCAGCCTEERAGETCCCTGA

FVM%%WWLHQWM
PR PR SRR T S REED T RN CRROFASESAYFD

y AGCACAGACTACAATGCAGCTTTCATGICCCGATTCACCATCTCCAAGGACAATT
OGRS E Y AESASTEE? SYEE AR S oK G SitdmLAAR SR AARAKERSEMINGVINS
G a2 rEd QRS fh e AGTAAC'ITITACTC—GTATTTC%‘Kﬁ%Z‘lE%G
sd%ﬁ%%%ée NVNEI CPSNTI1 cvDKKv S

S S SIS AP AT RPSIERE-EE TCT
Wmmm%m&mmvs
NMMM@@EACWEWW@GGCGCC
ES EéﬁéN%(éTéTgP%PeVL D ES NS ﬁW&ﬁg@;&g{W&&

Y TORSPEER* BEESER %?ﬁ?‘:@TCC-“GCAGCT'“ CCCREACCTACAT |\

El SIS PSEE A TSP CARYII CPESARSBYSGVIAS ;
|AﬁhATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGG

ORI A b Rl e AN A RN RT

PW%%WWQ@KW@ GAG
DSKIYSRE ST S THES R ORTHEKIRE CYYREE OIS
SE IR e S Re CAGTACAACAGCACGTACCETETEATCAGCETCCTCACCETCCT

GOACCAGGACTGECTGARTGECANGGAGTACA AGTECAAGRTCTCCAACARA RGO
CTCCCAGCCCCCALCGAGAARACCATCTCCARAGCCARAGGGCAGCCCCGAGAAL
CACAGGTGTACACCCTECCCCCATCCCGEGATGAGCTCACCAAGAATCAGGTCAG
COTEACCTECCTEETCARAGGCTTCTATCCCAGUGACATCGCCETECGAGTRECEAC
AGCAATGGEECAGCCOGAGAACAACTACAAGACCACGCCTOCCETEUTEGEACTCCE
ACGGCTCCTYCTITCCTCTACAGCARMGCTCACCGETGGEACAAGAGCAGGTGGECAGCA
GGEEAACGTeTTCTCATGCTCCETGATGCATGAGGCTCTGCACRACCACTACALKE
CAGARGAGCCTCTCCCTETCTCCGEGTAAR

SEQ.LDNO:20

GAAATTGETETTEGACACAGTCTCCAGCCACCCTETCTTTETCTCCAGGEEAAAGAG
CeACCCTCTCCTECAGTEGCAGCTCAAGTGTAAGTTACATG TATTEETACCAACR
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GAG=

CCAGCTGCAACAGT CTGGACCTGAGCT GGTGAAGCCTGGEGGCTTCAGTGA
AGATAT CC TG CAAGGC CTCTGGATACATATT

CACTGACr ACAACATGGACTGGGT _
GAAGCAGAGCCATGGAAAGAAACT TGAGT GGATTGGAGATATTAATCCTAATAA
T

GGTGGTACTATCGACAACCAGAAGT TCAAGGACAAGGCCACATTGACTGTAGAC
A AGT C CT C CAGCACAG C CTACATGGAGCTC CGCAG CCTGACAT C
TGAGGACACTG C
AGTCTATTACTGTGCAAGAGGGATTTATTACTACGGTAGTCACTACTTTGACTA
T GREBCCTHAT A CCACEACICIEACACT A G R TSR CES T IST
CME@M@ME@WMGMGA@B@MH@MH@WA

RSl SO R CCCT A AGA T T T T GCAGTTTATTACTGTCALCAGTGEAGTAL

gﬁ%@%&%ﬂ%@@%ﬁ%&%&%ﬁ

dﬁﬁ%i@mm@k@mm
C’Q‘%&ETM%E%CGGGTMCTCCCAGGAGAGTGTCACAGAGCAG
d‘ g (J ej ﬂ .. %

GAEBETCACAAAGAGCTTCAACAGGEGAGRAGTGT
TTCCTGCAAGGCATCTGGATACATATTCACCGACTACAACATGGACTGGGT GCG

Al
c%@@é%AACTTGAGTGGATTGGAGATATTAATCCTAATAATGGTGGTA
CTAIC

AR B A e S B R A A R B A P Y B R S RERERAE M REGAGT
AGCAFOYNAAFMSRLTISEDNS ENTLYLOMNSLRAEDTAVY Y CAEEPNSNEFYWYFD
%é%mw. GOCTGAGATCTGAGGACACGOCCGTGTATTACTGTG

GGAI TTATTACTACGGTAGI CACTACT TTGACTAT TGEEGCCAGGGAACACTAG
A $53el4CTCA SEQ. | . D. NG 55
CEAD CGCAGTCTCCATCCTCCCTGI CTGCATCTGT TGGAGACAGA

CATCACuUl TGCAGTGCCACCTCAAGT GTAAGT GTCATGCACTGGT TCCAGAAGA

VEA HAAGAGATGGATCTATGACACATCCAAACTGGCTTCTGGGGTCC
CMT:@ANNGGTIDNQKF@

AGGT TCAGTGGCAGT GGATCTGGGACAGATTACACTCTCACCATCAGCAGICTG
CAACC

TEEAGATFDHEACAACT TATTACT GCCAGCAGT GGAGTAGT AACCCACTCACGT T

%%%CCAAAGF GGATATCAAA SEO. | . D. NO: 56
GGTGCAGT CTGCGCCT GAGGT GAAGAAGCCT GGEECCTCAGT
%@ATCT GGATACATATTCACCGACTACAACATGGACT GEGTGCG

SATSSVSVMH

SEQ.LD NQ:44
DTSKLAS

SEQ.LDNO:45

519



CCCCTGGACAAAAACT TGAGTGGATTGGAGATATTAM CCTAATAATCGT GGTA
CTATC GACAAC CAGAAGITCAAGGACAGAGCCACCTTGACCGTAGACAAGT.
CCP- CGAGCACAGT

CTACATGGAGCT GAGCAGCCT GAGATCTGAGGACACGECCGTGTATTACTCTGC
GAGAG

GGATTTATTACTACGGTAGI CACTACTI TGACTAT TGEEGCCAGGGAACACTAG
TCACA

GI'CTCCTCAGCCTCCACCAAGGEECCC. ATCECTCTMCCCCTGCCAC Ccat e t
CCAAGAG CAC CTC TeGGGEECACAG CGG C CC TeGECTGC
CTGGTCAAGGACTAC TT ¢ CCCGAAC COG

TGAEBBEEEPCGT GGAACT CAGECGECCCT GACCAGCGECCCTGC- ACACCTTCCCG
GCTGIC
CTACACTCCTCAGGACT CTACT CCCT CAGCAGCGT GGT GACCGT GCCCTCCASC
ACCGEQ.LD.NO:46

%??&WW&%W&%W

CCLYSEFTEERS C CTGGEG GCCAC CGTCAGICTTCCTCTTC
CCCCCAAAACC CAAGGACAC CCT CAT GATCT CC CGGAC CC
ACATGOGTGGTGGTGGACGTGPa C CACSAAGAC C CTG
CRACTGGTP_ CGTGOACGRCGT GGAGGT GCATAATOCCAAGACA
AA@MTQSPMMSASPGEKV‘IMTCSA’FSSVSVMI—IWFQKKSGTSPKRWIYDTSKLAS
CORAGRACEACTACARTAC s MEET AL OCT OTEE S EHETRCACEGT CCT
GCACCA

GGACT GGCTGAL TGGCAAGGAGTACAAGT GOl AGGT CTCCAACAAAGCCCOWC
ccm&m_ CGAGAAAAC Ca T CTC

AN H AL NS EW T GD TN NN o

ACTAOAAGACOACG?CTCCCGTCCTC-IBACTCCGACC-IBCTCCTTCTTCCTCTAOA
GCAAG

CTCACCGT CGACAAGAGCA. GGTGCCACCAGGEGAACGT er i CTCATGCr eCGT
GAlMDNO 49

PA SEO. | . D. I\IO of i

CCA
scﬂ@%??@fﬁ%@@?ﬁ@@fﬂ%ﬁﬁséﬁﬁ#ﬁ%%ﬁ
ChACTGTAAG TGT CATG CACTG GT T C CAGAAGAAAC CAQ

T AMGAGAT GGATCTATGACACATC
SGCT TCTGGGGTCCCATCA AGGT T CAGTGG CAG TraGAT C
TG W@V %S@'KTFW%WV@GD INPNN

A

CTGACCCTGAGCAAAGCAGACTACGAGAAACACAAAGT CTACGC
CTGEGMMEROM] CCA TCAGGGCCTGACCTCGCCCGTCACAAAGAGCTT

%ﬁm %ﬁ%@l&%ﬁ'éﬂ@ﬂ%@sﬁﬂw K

l WS VI SRS ENZ
| V\R@SVFIFPPE‘-DEQLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQ
GS RS H R TSRS R Y S RIGT ST AVY S RRSEBAS\WP YWY ED
VWERGTLVTVSSASTKGPSVFPLAPSSKSTs GGTAALSscr i nnYppEpvwsww
SGALTSGVHTPPAVLQSS AL YSLS SVWTVpSSSLGTOTTI CNVNHI CPSNTKVD
K
KVEnc_seni cri ncppcpApELAGApsvri FPW CPKAMM sRTTEvi revs?
VDvs HEDPEVI CFNWYVDGVEVI MAKTKPRE QY1 VS
TYRWSVLTVLHQD14LNGKEY! CC ¢
I cvsSNI CALpAPI EKTI sKARGQRE207YTLppsRDELTI cnOVSmi ci i i nc
oFYPS
DI Av EWESNGQPRNNYKTTPPVL0oS AGSFFLYSI CLTVDI CSRAQQGNVFSCSV
MV RALKOHYTQKSLSLI SPGK  SECLI . D. NO: 62
CAGGT GCAGCT GGTGGAGT CT GGGEEGAGGECGT GGT CCAGCCTGGCGAGGT CCCTG.



TCGGT CTTCCCCCTGECACCCT CCTCCAAGAGCACCT CTGEEEECACAGCEECC
CTGEECTGCCTGGTCAAGGACTACT TCCCCGAACCGGT GACGGT GTCGTGGAAC
TCAGGCGCCCT GACCAGCGECGT GCACACCKH TCCCGECTGTCCTACAGI CCTCA
GGACTCTACT CCCTCAGCAGCGT GGTGACCGT GCCCTCCAGCAGCT TGGEGCACC
CAGACCTACATCTGCAACGT GAATCACAAGCCCAGCAAC. ACCAAGGTGGACAA
G

AAAGT TGAGCCCAAATCTTGT GACAAAACT CACACATGCCCACCGT GCCCACCA
CCTGAACT CECGGEEEECACCGT CAGTCTTCCTCTTCCCCCCAAAACCCAAGGAC
ACCCTCATGATCTCCCGGACCCCT GAGGT CACAT GCGT GGT GGT GGACGT GAGC
CACGAAGACCCT GAGGT CAAGT TCAACT GGT ACGT GGACGECGT GGAGGT GCAT
AAT GCCAAGACAAAGCCGCEEEGAGGAGCAGT ACAACAGCACGTACCGTGTGGTC

q OO CAR Z ,, e %CCATCT%%%GCC
Ly T CARCH gTH.. .E-i. ) YA

G GAAGCAGAGCCATGGAAAGAAACTTGAGTGGA‘ITGGAGATATTAATCCTAATAAT
CT G I;F,' A CAKD AAECAANGGTERCTAT:

AT
GAGBDILIBOAEAACCACT ACACGCAGAAGAGCCTCTCCCTGT CTCCGGGTAAA

CARATTGTTCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCCAGGGGRAGARGETCAL
CATGACCTGCAGTGCCACCTCAAGTGTAAGTGTCATGCACTERTTCCAGAAGARGTCAG
GTACCTCCCCCARRAGATGGATTTATEACACATCCAAACTEGCTTCTEEAGTCCCTACT
CGCTTCAGTGGCAGTGEGTCTERGACCTCTTACTCTCTCACAATCAGTAGCATGGAGGC
TGAAGATACTGCCACTTATTACTGCCAGCAGTGGAGTAGTAACCCACTCACGTTCGGTT
CTEGEACCARGCTEEAGCTEARA

SEQ.LD.NO:54

GAGGETCCAGCTGETGCAGTCTGGGACTEAGETEAAGA AGCCTEGEEECCTCAGTGARAGET
TTCCTGCAAGGCATCTGGATACATATTCACCAACTACAACATGGACTGEGTGCGACAGG
COCCTGGACARARACTTEAGTEGGATTGEAGATAT TAATCCTAATAATEETGEGTACTATC
GACARCCAGARGTICARIGACAGAGCCACCTTGACCGTAGACARGTCCACGAGCACAGT
CTACATGEAGCTGAGOAGCCIGAGATCTGACCACACCGCCRTETATTACTGTEUGAGAG
GEATTTAT TACTACGGTAGTCACTACTT TRACTATTGEEECCAGREAACACTAGTCACH
GTCTCCTCA

SEQ.LD.NO:-55

GAAATTCTET TGACGCAGTCTCCATCCTCCCTGTCTECATCTETTERACACAGAGTCAC
CATCACTTGCAGTGCCACCTCARGTGTAAGTGTCATGCACTEGTTCOAGAAGARACCAG
GERARGCCCCTAAGAGATCEATCTATGACACATCCARACTEGCTTCTEEGRETCCCATCA
AGGTTCAGTGGCAGTGEATCTCEEACAGAT TACACTCTCACCATCAGCAGTCTGCARCC
TEAAGAT TTTOCARCTTATTACTGCCAGCAGTCGAGTAGTARCCCACTCACGTTCGECE
GAGGGACCAAAGTGGATATCARR

SEQ.LD.NO:56

GAGCTCCAGCTGETGCAGTCTEGGGCTEAGCTGAAGAAGUCTEGGGCCTCAGTGAREET
TTCCTECARGECAT CTGEATACATATTCACCGACTACAACATHGACTECETECOACAGS

7/9



o T GGACARA A AT TR TGAAT TEEAGATATTAATCCTAATAA TGETEGTACTATC
GACAACCAGAAGT TCAAGGACAGAGCCACC TTEACCETAGACA ARG TCCACGAGCACAGT
CTACATGRAGCTEAGCAGCCTGAGATCTGAGRRCANGECCETETATTACTGTACEAGAS
GEAT T TAT A T ACGETAGTCACTACTT TEACTATTGGGECCAGGGARCACTAGTCACH
GTCTCCTCAGCCTCCACCAAGEECCCATCEGTCTICCCCCTGECACCeTCCLCCAAGRS
CACCTCTGEEEGUACAGCGECCC TEGECTECCTEETCAAGGACTACTTCCCCEAACCER
TGACGETEGTCATGEGAACTCAGECGCCCTGACCAGCEECETECACALCTTOCCGEECTETC
CTACAGTCCTCAGGACTCTAC TCCCTCAGCAGCETEETEACCATGCOCTCCAGCAGCTT
GEGCACCCAGACCTACATCTGCAACGTGAATCACARGCCCAGCARCACCARGETEGEACA
ACGARAGTTCAGCCCAAATCTTGTGACARAACTCACACATGCCCACCETGCCCAGCACET
GAACTCCTGGGEEEEACCETCAGTCT TCOTC T TCCCOCCARAACCCAAGGACACCCTCAT
GATCTCCCEEACCCCTRACGTCACA TEOGTGETEGTERACGTEAGCCACSARGACCCTG
AGGTCARG TTCAACTGETACGTUGACCECETEEARGTRCATAATGCCALGRCARAGCCE
CGEEAGEARGCALTACAA CAGCACGETACCG TG TGETCAGCGTCCTCACCETCCTECACTA
GeACTEECTEA A TGGCARGEAGTACARA TG CARGETCTCCARCARAGCCOTCCCAGCCT
CCATCGEAGARDACCA TCTCCARAGCCARAAGEECAGCCCCRAGR ACCACAGGTEGTACACE
CIGCCCCCaTCCCEEGATEAGCTRACC AAGAACCAGEGTCAGCCTRACCTGCOTEETCAR
AT TCT AT CCCAGCGACATCECCATECACTEECAGAGCAATGGGCAGCCGEAGARCA
ACTACAAGACCACGCCTCOCGETECTGEACTCCEACGECTCCTTCT TCCTCTACAGCARG
CTCACCGTRGACARGAGCAGETEGCAGCAGEEEAACGTcTTCTCATECTCCETEATECA
TEAGECTCTECACAACCACTACACGCAGAAGAGCCTCTCCCTETCTCOGGETARA

SEQ.LD.NG:57

CAAR T TGTET TGACGCAGTCTCCATCCTCCO TR TOTRCATCTETTGEAGACAGASTC AL
CATCACTTGUAGTGCCACCTCAAGTETAAGTETCATGCACTGETTCCAGAAGARACCAR
GEAAMGCCCCTARGAGATGGATCTATGACACATCCARACTGRCTTCTEEEETCCCATCA
AGGTTCAGTEECAGTGGATCTGGGACAGATTACA CTCTCACCATCAGCAGTCTGCARCC
TGARGATT T GCAACTTATTACTGCCAGCAGTEGAGTAGTAACCCACTCACGTTCGGEOR
GAGGEEACCAARGTOGATATCAAACGTACGETEGECTGCACCATCTGTC I TCATCTTCCCSE
COATCTGATEAGCAGTTGARATC TERAAC TGCCTCTGT TG TETEGCCTGCTGAATAACTT
CTATCCCAGAGRAGCCCAANGTACAGTGEAAGE TEGACAALGCCCTCCAATCECETARCT
CoCAGEAGAGTGTCACAGAGCAGGACABCARGGACAGCACCTACAGCCTCAGCAGCACT
CTGACGCTGAGCAARGCAGACTACGAGAAACACARAGTCTACGCCTGCGARGTCACCCA
TCAGGGECCTEACCTCGCCCETCACARAMGAGCTT CAACAGGEEAGAGTET

SEQ.LDNO:61

QVQLVESGGGVVQPGRSLRLSCAASGFSLTNYGVHWVROAPGKGLEWVAVIWRG
GETDYNARFMSRFTISKDNSKNTLYLOMNSLRAED TAVYYCAKSPNESNFYWYFD
VHGRGTLVIVESASTKGPSVFPLARSSKETSGETAALECLVKDYFPEFVTVSHN
SGALTEGVHTFPAVLOSSGLYSLSSVVT VPSS LATOTYI CNVNHK P SNTHVDE
KVEPKSCDKTHTCPPCPAPELAGAPSVFLEPPKPKDTLMI SRTRPEVTCVVVDVE
HEDPEVKFNWYVDGVEVHENAKTKPREEQYNS TYRVVSVLTVLEQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGOPREPQVY TLPPSRDELTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPEVLDSDGSFFLYSKLTVDRSRHQQGNVESCSVME
EALHNHYTQESLSLESPGK
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SEQ.1.D.NO:G2

CAGEETACAGCTAETGGAGTCTGEEEGAGGCETEGETCCAGCCTGGEAGETCCCTG
AGACTCTCCTETGCAGCETCTGEATTCTCATTAACTRATTATGETGTACACTGG
GTCCGCOCAGGCTCCAGGCARAGGEECTGRAGTEEETGECAGTCGATATGCAGAGGT
GEARGCACARACTACAATGCAGCT ITCATGTCCCGATTCACCATCTCCAAGGAC
AATTCCARNIAACACHCTEGTATCTAGCARATGARACAGCCTGAGAGCCGAGGACACS
GUITGTETATTACTETECHA A A A TCOGAATAGTAACTTTTACTGGTATTTOGAT
GTCrEEGEECCETEECACACTAGTCACACGTCT CCTCAGCCTCCACCARGGECOCA,
TOGGETCTTCCCCCTEECACCCTCCTCCARAGRGCACCTCTEEGEGCACAGCGGCC
CTGEGCTECCTEGTCAAGGACTACTTCCCCEAACCOETEACGETETCGTGEAAC
TCAGGCECCCTGACCAGCGGUGTEGCACACCTTCCCGGCTGTCCTACAGTCCTCA
GGACTCTACTCCCTCAGCAGCETEETGACCGTGCCCTCCAGCAGCTTGGECACC
CAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGCTGEACAAG
ARAGTTGAGCCCAARTCOTTETGACAARACTCACACATGCCCACCETGCCCAGCA
CCTEAACTCGOEGEEEGCACCETCAGTCTTCCTCTTCCCCCCARAAACCCARGEAC
ACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGETGGTCEGEACGTEACT
CACGAAGACCCTGAGETCAAGTTCAACTEETACGTEEACGECETGGAGGTGCAT
AATECCARAGACAAAGCCACGEEAGCAGTAGTACAACAGCACGTACCGTGTGETC
AGCETCCTCACCETCCTECACCAGEACTGECTEAATGECAAGEAGTACARGTGEC
ARGGTCTCCAACARAGCCUTCCCAGCCCCCATCGAGAARACCATCTCCARAGCC
ARAGGECAGCCCCEAGAACCACAGETETACACCCTGCCCOCATCCCGREATGAG
CTGACCAAGAACCAGGTCAGUCTEACCTGCCTEETCAAAGGCTTCTATCCCAGT
GACATCGCCGTGEAGTEEGAGAGCAATGGGCAGCCGGAGARCAACTACARGACC
ACGCCTCCCETGCTEGGACTCCGACGGCTCCTTCTTCCTCTACAGCALGCTCACC
GITGEACAMGAGCAGETEECAGCAGGEGARCGTCTTCTCATGCTCCGTGATGCAT
GAGGCTCTECACAARCCACTACACGCAGARGAGCCTCTCCCTGTCTCCGGGTAAA
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