HI GH AFFI NI TY ANTI BODI ES TO HUWVAN | L- 6 RECEPTOR
Statenent of Related Art [0001] Interleukin-6 (IL-6)
WO 200a/1gd168 ot r opi ¢ cyt oki ne produced by i mmune BETUS2007/013062
non-i mmune cells that plays a crucial role in
regul ati on of imune response, acute-phase reactions,
and hematopoiesis. It binds to soluble and cell

menbr ane,, R%%‘B%F'lkﬁ%ﬁ%lé@ﬂié‘%ﬁ UPANILEY REEEPTOR

conpl ex an ex I's |nteract wth cell

Statémemflgﬁdbmnd gp130 (b chain), |nduces formati on of
conpl ex conprising two each of IL-6, |L-6R

fooo1] | &L@m% L-§) (oa PleidrnipeyPEse PEediced G MFUNG R Naspiimune cells
that plast QcM@neﬁ rdid th I%Z)ﬁlatlén 69mB0Re réspdhde, 7a9:Qte-§laélsteESﬂons aﬁdi

hematopgeﬁggt glf87 l%ger a%ff@jl Cﬁtégg%% afg%icfﬁqtéﬁ? formlng a binary

- complex aMdARNT d:cﬁ’rbléﬁwle tdﬂlbnm}jrhbir With eafmemblradeeboumwwﬂmms chain), induces
ant i bodi a t

formatiorfi Sinafiia PHBRRE MRSt o R R 1T i e 20

[0002] Antnbamdasalmmlh—SR amaﬁscwbeq tml ULS 670, %55%@6%6@1635799( 6.410,691,

and EP 42%62%5\,&&% ei¥c P{e'ﬂﬁjd rb Qelbhdd gn‘Mé 5 BBB@hoaJnfd' 6"7&:5/ 319.

SOC|at|on netics and by the abilit
neutralize IL-6 actiwty The anti bodi es can be

full-l ength ( BRIERSUMMARYVOF 1SE IVENT@N ant i body) or
only an antl%:en bi ndi

onosy 12 OaBL e oot SRSl g

human ambitchdfdse that ep@:flffcmuy bfrdhiedrh am alterteukined cecepton (WILIBR)N Allhese

antlbodle%ea% gH%ac%gggﬁbggnnfg&t;o' h(??}]%%\ﬁgfg g%&re?fk' rré?sgpqphls%omatlon kinetics

and by therability teemeutatize HoG iagthgtya nl nenantivodigs ean deatfulyiangti fferi ggmple, an
1gG1 or I%Gﬂ%’ﬁﬁﬂtgdyt) e Fr?a@foonYﬂ?ls%rbrW Q@ﬁni@%na H? %oﬂ%e(mr%rxa(n%@a Fab,

of about 500 ess,

F(ab)z Of REEUTIAEINEY. 08 FERIEDpIRSHBH 1 SR HANCEIONTRY 46 o @ Siminate residual
effector fGR&NE i(Red@dybatd| n(eooo) J.heanautol. bigdyt 926-1@36). gna pidistrédlembodiment,

the mven%abgbcmée& vﬁﬁaoﬁg apﬁ%erp &JBaInSMagFge%mer%ﬁs }Sncﬁ'nomds human IL-6

receptor QAP it s with h&mmadmmgio@ pMaort lesge i@sbnertiungd by agriast plasmon
resonanc;eheifn‘29#101%I PRk c'%lnlrbogl r@@ﬁ UCI tWoH\? @Qnt‘g@ﬁ%ﬁém&%g%t has a Kp

as neasur rase

of less th§p@@Pfﬂ'\@ a5 hassdhARROE PM 196 cxen i%@d@arbiﬂ%ﬁw gléh\l%PHIleﬁgj’Od'me”ts-

the antibbd\A&MErtigeh o) fragmbht #he et bldek® hmf-a aét@mp M@ art BS§ of 250 pM or
| at ed.as ect t he ant

less, as IRER G L}s.'ur? prASSr o sogurcTesingrtsathe ntibody or
antigen-tBiling fragaenttherauf byhlatts Iaea@.go a?2-160Ip o Igtsar than it

[0004] lﬁ}’kc{l&\%d %@Bgft!{ éth%lag'glploc{lf of BHifge B:b%cﬁ%%ﬁg% Lﬁ%ﬂ%&mi&h@mds hiL-
8R with qﬂ@ft‘v@imat(l%p&fgdmn?r e i Sampmlfﬁyt Wy Gﬁaa'm mere grefesred
embodm@@“the%rﬁtiﬂo@ %ghﬁéer{-ﬁinam Wﬁagthth%&dQ'H@BRQorbfélﬁTMYD NO:1)
it an e LRSS 504 3 Behen 5 e s b aenecs ey 2R (coca
fasczculaasbxbmguukar damblrga-rtmm nBEQ IPNO:26M). of the antibody of

tooos1 1) Bfc HEBARAER, GRTPERSRT oo MERLIRAIRY BortRh o learERg br e
invention comprises a heavy chain variable region (HCVR) selected from the group consisting of
SEQ ID NO:3, 227, 19, 231, 35, 51, 67, 83, 99, 115, 131, 147, 239, 241, 163, 179, 235, 1985
and 211, or substantially similar sequence thereof. In a more specific embodiment, the antibody
or antigen-binding fragment thereof further comprises a light chain variable region (LCVR)
selected from the group consisting of SEQ 1D NO: 11, 229, 27, 233, 43, 59, 75, 91, 107, 123,
139, 155, 171, 187, 237, 203 and 219, or a substantially similar sequence thereof. In specific
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SEQ I D NGO 3, 227, 19, 231, 35, 51, 67, 83, 99, 115,

131, 147, 239, 241, 163, 179, 235, 195 and 2 11, or
wGauwsteanss al |y simlar sequence thereof. | n a POr/ES2007/013062

speci fic enbodi nent, the anti body or antigen-bi nding

fragnent thereof further conprises a Iight chain

vari able region (LCVR) selected fromthe group

embod:m%@t@sgé érﬁgi% vsgrg gel;'? %&.n% grégmfégﬁver% ’co%%%se %VF@QCVR pairs
selected fromghe group aamsisting of SEA/ NG VA ?36%?&&8’%@%8?3 Plas; suse:

67/75; ssmemhloveﬂrmdnmmmag Ra7ABs! waswrmantssgeesfavmmm1 87;

235/237; f1p§%5§ %Sg{{g% %ﬂaﬁga@fsv@é%j $95uRCy J??‘Tg%°?g;$;j 229;

[0006] Inlds@dgndakkezt e Iﬁﬁéﬂtﬁ:jn proliods isolEtéd nudsic @tid mekkales that encode

il Vb aRbARTosbl) 5k S AR HOAL
the nucleioanid moldcald of the friveation eqersiescan arivodn I frE@OER thefeof comprising
an HCVRS§§9é§1:rB§9%SBve t mesdeﬁ}ﬁ%%mlrﬁéﬁ’&é' ﬁi@%dcfefﬂ &Li§ thdMt€ERcoding the

aci d nol ecul es that encode an anti
HCVRis ﬁﬂ'@F@@rff%ﬂﬁlﬂWQ”PlcS@ﬁﬁ‘?ﬂg ot SEH 'Qrﬂ‘?@oé@s . gA@ 34, 50. 66, 82, 98,

114, 130 meerztaeomo I mzqnesemctlgmﬂd 2foher auobaaﬁtuaalglnaientucal sequence
thereof. Po%b?i@%ﬁﬁ atngci;t @\‘é%}piﬁg:rr]%vgg?isnoara%e%t%@g\gcg%c Iagngeraolecule encoding
an LCVRasodescribed sbews. 1n spenifizoeinheditrents, e mualeie acidaueldcule encoding the
LCVR is H%@l‘ék&h&e @ga;%%@ QetefafedH%mé fo%g?%hggt.ﬁg %éﬁ%@ﬁ@% 228, 26,

stin (%
232, 42, gg 749@0 1&@; 1223138, 1104, 1*2@81862356 2ﬂ§zzandlé;183 ogg,fubg_tgzp’ually identical

sequenc@fibrgd0, or a substantially identical sequence

t her.epf. | e ect nvent.ion, provi des
tooor) 1} R5HiEfpspesh e k¥ aRiSTHIeRR PR pb i Bod i g o ofd Fediaent.
comprisintes d:neahechaash)ovmpldnnerﬁmaidermumnbmblmﬂt(@DRle]dotmm anmcta light chain

ul e encoding the LCVR is a nucleotide
CDR3 doz?ﬁé"q \g@%g@el ected fromthe group consisting of SEQ ID

thqcbleay@ chaimgCDRE dopgyn carpprigss aryamingacid sgxuenge of tiegformula X' — X3

X41_5ﬁ5 KFQ, x71_8§8 336, x 202 andy 2 18¢1s Qryta_ subs txant ixad L y1e _ x1e (SEQ
ntical sequence thereof . [0007] ln a third aspect, .
ID NO: Z‘Vﬁé"h%ﬁ%ﬁ% ioNar Bat l¥esX an Gl Bote. & =ARR: Jer- %?WRJV"H@ X" = Phe,

X8 = Aspf Xagmenk!® £prgpsr sbisegt, X'hedhe alusente Xifok vaesrt @osgnt, X = Tyr or

absent, )ggthlr }m oplagger{t%'lsq-nﬂ;r ot(r%QR%r))t QME 3; %n%[ﬁ%@l nght M:g% rglbsent X'® =

eavy c
Asp Orafe&mmpra% arvValor pbsentl andequence of the fornul a Xl -

fht Ehgin_Clﬁ:RS_dSmgm_c&n&néés an_arﬁlng a%ldgsequ@né@of_th’é f3r1=nuia X'- X2~
—(>SEQ‘<€” DXNO ’é473< v@ﬁ@Fbﬁ%NﬁﬁmM«h&fe‘R% ‘E%X @‘ﬂ °G|'1}S % = Als,
= AsrXér 1FyrAls(@,- 9@ X° APpe, Xb=PrSex® oPrd\land XX= FhiPhe, X8 =
[o008] I%SSrg?]re Spﬁilfc eh\Paljmm?nt {)O aﬁ{tlbgaigp gﬁtﬁgplbé?dl %g'sﬁ&ens&lﬁther
comprises Tyr or absent, X15 Tyr or absent X16 = Ay or’

a%@{ﬂ(:han?@ﬁ—bm M@Fnam ccﬁ'n;g)%?ﬁg af% éﬁ@ sgﬁ%%edgtthe fifhula X! - X2

19 r _absent ;
X %(Dﬁprl&esxa'nxarﬁsﬁ@ HEN: %‘tﬁiu‘é‘rﬁf@"dﬁf = Gl Cfrd’ﬁ'ﬁm(a—ﬂ'e X = Thr, X* =

Phe, X® XAsp, X8= Aski4x1 >F§r andX®=Xih;- X8 - X9 (SEQ ID NO 250)
wherein X1 X2 = Gn or His, X3 =Aa, X4 Asp 1 oz
ﬂﬂavy Rgam Cé%lgz d%am gq{gpr@@g an PPU“O g@d SEW%‘ceaFﬁ 6hg<§>rmula X' -X
~X? = XThK? — X5~ X7 = X® (SEQ ID NO:246) wherein X' = lle or Val, X% = Ser, X® = Trp, X* =

Asn, X® = Ser, xB Gly, X" = Ser, and X® = lle;
a light chain CDR1 domain comprising an amino acid sequence of the formula X' — X2 -
X3 = X* — X% = X%~ X7 = X® (SEQ ID NO:248), wherein X' = Gln, X2 = Gly, X* = lle, X* = Ser, X’=
Ser, and X® = Trp; and
2



[0008] In a nore specific enbodi nent, the antibody or

anti gen-bi nding fragnent further conprises a heavy
Web@rn43@BR1 domai n conpri sing an am no aci d SePCtENIS®OT13062

the formula X1 - X2 - X3 - X4 - X5 - X6 - X7 - X8 (SEQ

I D NO 245) wherein Xl = Ay or Arg, X2 = Phe, X3 =

Thr, X4 = Phe, X5 = Asp, Xb = Asp, X7 = Tyr, and X8 =

a'%ﬁ‘b cn%.memé &dHahiR ﬁs;m??.sﬁharﬁl Jlnﬁefa%h‘d e lﬁnégoﬁmenermuua X' - X2 -

ci d sequence of
x? (SEQR%NO ?(‘79 Wﬁf?‘@&"l@ymés 'V\H@r @F%Xxf Ser| i e or Val

[0009] In<@ fourfieaspatt the iHVBntiotfeatuted an batiodyesr, ami§embidding ﬁ@gment
Ser, and X8 lie; a light chain CDRL donai n conprising

comprising) ami no aci d sequence of the formila X1 - X2 - X3 -
a Xéavy Nﬁaln CER3 d&(ﬂlamase(laﬁ-@l frEmNBe @4(8.);:; ccwlmatueg of REQEID NO: 25, 153,

9, 185, 4?6‘7, hgg fﬂé’ﬂ 1hs7 H%?:D%%' %ndgglﬁ = Ser, and X6 =

onai n conmp risi ng an am no

aaehwwgmmalﬂwelwﬁmra ther grouREansixgng SEEERDD NO:33, 161,
17, 193, h@e?sfl%)t 9W§'1QQ>@45—1%>’26§W9&§25X2 = Ala, and X3 =

0009 In a fourth aspect, the invention features
[0010] "bﬁ 968 CGF“bQHt'P%fgnthﬁla}‘i‘HPﬂﬁy P 2ffigeArindipgfipg weAtfurther

compriseéBeavy chain CDR3 dommin selected fromthe group

a%gg\s&l_géélﬂwﬁ’l §% !nDﬁl\%octe%gEmltﬁg gﬁu;p 185@@&'& gép i5°No: 21, 149,

5, 181, 3¢hz3,BOCBR31 AL MHIT N13% (166t €97 .fandr@t3he group consi sti ng

a‘?xfeaﬁ'?%% P%ﬁ’%gg}%ﬁ#seé%%d i’rgﬁvotgﬁjrmﬁ?cor%?stm %; sﬁﬁp NO: 23, 151,
7,183, 3gn%c71m§ﬁt1°3t Hd 9ah3F.HEdy 199 antil Gien- bi ndi ng fragment

afllyhttclfﬁ%fn CURY §&85in stidteVirorbfé Bro sﬂﬁﬁ@bﬂSE@' 1934@d29, 157,

13, 189, i%*oén %7995%&639” 18%8325352%; 652119%49ang

aZight crmumé:mae ddraain seRRREdlfboraitine gai@octoeadlsfmg)m sBe (Qreop31, 159,
| Sto 3637 «, 183, 39, 55, 7
15,191, %WBZ%% g% %‘g N?g 13%(?%%@ 215; a light chain
[o011] 'mc'%ﬁ@bﬁd@lﬁ”é% tleiantigem arastigeninding feagrnentgoptprisEheavy

chain CIjFpséﬁ%n%?;s 286%72% & 211?2% 2§%nd@§h1]c7r7a'm 8%R %né@SEQ ID NO:29,

31, 33; heayyachaly Cf'?'%ﬁ?‘ﬂ‘l‘?é“@? SER LHNSK: %‘ng1§1 of 533@05‘ ight )gorinCAR sequences
SEQ ID N69,571959118h,; hddvy Erbin COR S&quehtés SEYID Aid3s, 71'95and21@;7\t chain

sea 1> 889322 7 AT iR L RERE BRIl 1y A S8 o

chain C%Wgsﬁg IIDNROI 89l 1912893.25 and | i ght chain CDR
[0012] Iﬁ'gqi%ﬁ%%éc |h%|{'}%n2fgat5?és]1§o!§éf Y afiB h‘? Kgﬁg% encading an

sequences. and
antibody §éaum§mdmg fragments of the invention, wherein the antlbody or fragment thereof

comprises

a heavy chain CDR3 domain encoded by a nucleotide sequence selected from the group
consisting of SEQ ID NO:24, 152, 8, 184, 40, 56, 72, 88, 104, 120, 136, 168, 200 and 216; and

a light chain CDR3 domain encoded by a nucleotide sequence selected from the group
consisting of SEQ ID NO:32, 160, 16, 192, 48, 64, 80, 96, 112, 128, 144, 176, 208 and 224; as
well as substantially identical nucleic acid sequences thereof.
[0013] In a more specific embodiment, isolated nucleic acid molecules are provided encoding
an antibody or antigen-binding fragment of the invention, wherein the antibody or fragment
thereof comprises

a heavy chain CDR1 encoded by a nucleotide sequence selected from the group
consisting of SEQ 1D NO: 20, 148, 4, 180, 36, 52, 68, 84, 100, 116, 132, 164, 196 and 212;

a heavy chain CDR2 domain encoded by a nucleotide sequence selected from the group
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SEQ I D NG 157, 159, 161; heavy chain CDR sequences SEQ

IDNODS5, 7, 9 and light chain SEQ ID NO 13, 15, 17;
w@anw7herney chain CDR sequences SEQ I D NO 181.prPdBB8S2008613062

and |ight chain CDR sequences SEQ I D NO 189, 191, 193.

[0012] In a fifth aspect, the invention features

i sol ated nucl eic acid nol ecul es encodi ng an anti body

cons:stm? of 8Bd GER i25d'1§@ d, 189! “@6“5% 9H, 8419 OQnY%‘t1'3Qn16m%r89érﬂl 214;

ant i bo of fragnent thereof conprises a he
aélaaﬁ GhabpRE ﬁ'"@r‘i‘@@@l%%? naclﬁeeqi%a?wwcgégtﬂs from the group

consisting ®F SECEFD NP3 1158, 92 0188, 4880, 56, 09, 108, 32D 14D ,NP22404 and 220: and

20, 136, 1
a JRf o DA Lk é fr?@rﬁnceﬁ%# ﬁv éraﬁs'eaaﬁ% qwso%@ge%ﬁz fgom the group
consistmg;mt BEQ D BCs 8O UEES; ¢4 StI02 G0 edb, f620 M8 1 9 1938 lllmggbnirlga 1208 and 222;
as well ag%?ggﬂ%ﬂyf %5‘%!)@3%‘8 ]agigf;]egégnémgitpgngéso F ‘'substantially
[0014] Tihgdmydntiah emgompassescandi-nibdileartio didsarantigef-0dtiB]g fragraents thereof
having a 'ﬁ?&ﬁné&@%cﬁéy‘faﬂ%ﬂ%ﬂbfﬁ Wh’soh%oéﬁtheghéﬂéc }rﬁidg'cgﬁbrﬁjto remove

ecul'es are prOVI enco an ant

undesir aB'ﬁtQ‘!Q‘@ﬁYBF'ﬁ'a SHes W&@Wf%fw t%eaf}t'n‘w@hiqcﬁwg fyepes Mofaieon an
oligosacchakidl @a¥ir Forfexagiphf tto intasRefantinomy- US@&cﬁenh eQWaergwtémcnty (ADCC)

(see ShI%R% af@%@%sglﬁg;y%% ﬂgﬁ&? qg@ eqr%e eaQIQBS ngl?c%rtlonlcg@ galactosylation

can be n@@e i® @rde&gq ngxtify tofplenént-depanddi£ytat@beipn( @@ XD2: a
[0015] IMRHAEr 2BEEG %\%ﬁ\ﬂ@ﬁ Br We@qggorn%ngn%r&%ﬁ#rp é{ﬁ Sarrying the

sequence se ect ed ron1t groupconsi sting o
nucleic agjdy molecules@f thg inygitionggnd ggst celis ingg whighpsuch mgctorghave been

mtroducet%s algﬁ;eané\@hszdﬂnalané IMntﬁ?aingo@Rﬁ%émﬁiﬁbmgQ&@%iﬁﬂs B¥the
| e rom

vt o B RIS S S 5B i
prokaryo8@ pr é0arydtvicell] paferhbl, th@ Bdstasetl iR30 £ @otlcéll b g hianahalian cell, such
as a CH domai n encoded by a nucl eoti de sequence sel ect ed

romthe group consisting of SEQ I D NO 30, 158, 14,
[0016] In gdurtisey, aspect, e inygnticdfeatutes a pRarmacedtical ompRedioakdmprising a

human af88odyaSr ARl len%?ncﬁH@FégrﬂEhtaéfla% érﬁ'lﬁ%){ GAlch YNk Rika Syat‘ﬁhgs hIL-6R and

sequences ther eof The 1 nvention enconpass
a pharmaggutically agsRPiahle 63iliPes or anti gen- bi ndi ng fragnents

[0017] b hetieefaspasts NBedanventioh ffurgt Yieibydsafor Mhidiid Biiman ILN6 activity using

an ant:bocfgr 86 glstf)glae{ng hblggtﬁggmr?aqbe@g? égﬁl}n‘?ergte”"‘é% gﬁ{e]de L1 nbulant the
mventlonl @tmqm;gasae$ adbsmepavicetgthod campuisingeshuioistaringeancdrdibody of the
inventior], 9f a FrERTRIR thér@of &Fé ‘{\@ﬁ%n%ﬂf) egpgﬁfgﬁgqna?ig%ig‘o‘?%%@fﬂéh is treated or

cytotoxicity see el d et
amelioratepzoyighipition frde@t EH%W' appie digeidgnsan RBdiof P¥amPlenadiritiy, including

chronic rgabmﬁmﬁhhﬂﬁs MHHagdRatbs PERES disBaséd] ﬁﬁcllﬁcﬁngwbﬁd’s disease and

t dependen t ot OXi C
uicerativg APRisG P HBEIC LG oS BRESTRIHES. e NI ageny UE6Atnant
[0018] lefyttes sispectsetbeongentian pydvitstthe use ©F ah antisody ercdrgigeh-®iding

fragmenf\?c];efc%ng{ngibﬁgg gs'o%ﬂnec?g \;éoﬁtthg %anﬁfac?&rg o\“‘g %% § lﬁgnt fﬁr use to

been'1n ced a
attenuate peingibit] amkﬂ*%—gnetwatawlsgew i digendgr irabweans lmé relhed aspect the

invention provides an antibody or antigen-binding fragment of an antibody as defined above for
use in the attenuation or inhibition of an IL-6-mediated disease or disorder in a human.
[0019] Other objects and advantages will become apparent from a review of the ensuing
detailed description.

DETAILED DESCRIPTION
[0020] Before the present methods are described, it is to be understood that this invention is not
limited to particular methods and experimental conditions described, as such methods and
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i nvention obtained by culturing the host cells of the

i nvention. The host cell may be a prokaryotic or
weeanyass c cell, preferably the host cell is BEI/ES2007/013062

coli cell or a mammalian cell, such as a CHO cel |.

[0016] In a further aspect, the invention features a

phar maceut i cal corrp05| tion conprising a human anti body

o::onditiongrmé\)q%érgZr\!1 iia E@' t8ef JriMREd Pl B2 t@%lhgﬁg%’lu\é’g? ®Brein is for the

nds hl'L-6R and a pharnace

purpose g é%sﬁr'awsé%wqreﬁrmbq%ms anty. Bae iheet iniepded &0 b% Kemiting, since the
scope of'tﬁ%’ﬁfétsleﬁﬂnf/&ﬂtdﬁr\ﬁﬂ b@ﬂhh@a&mmsy 1hempla,bha%&cd3uﬁan I Lt 6

n an n I Ndl N 0 1 on
w021 URRSs dftec stni S, AkERase onf sshBttiias vart herdrnave the same
meaningias\wanirmonmly enderspassigsose bfrmrdnapwskutmrme lactcto andigd dhis ingention

belongs. aﬂlmd"d L irﬂ&h@ s g B'n@ alé)g nr’illlg oJ‘Q ott%s adescribed herein
mg t the ef

Feo uman su
can be UE?% tﬁ\rtbé Pragicerer It%St'PQ @ét'@jpréseranevqrwpm "EG ﬁﬁ?fefrﬁﬁ Imﬁth@dﬁ’land

matena@grel,{wﬁd@&tnbgaty The di sorder can be, for exanple,
inclu g.chronic rheumatoid arthritis;

1tls
10022] hertPicywhiiried, AR So D 5 S han df FeRIRSHA refepicse human
cytokine &ﬁtdaptdr(lﬁétéﬂpe\tmcﬁw bihts interitikinng aLI6YP The kit OSRMEr @DUEIN of hIL-6R

is shown lﬂgqcﬂwmtory di seases. [0018] In further aspects,

n provides the use of an antibody or
[0023] Thwettege farddibedy'h gsfusadmerdin,dé ibended to vefiy tasnmehogielllin molecules

I j :
o148 g B Eef  TRAPo  38b0
connecteq Rydigeifide hopdsRash heavyrha eanarrisesmelaeavyidhein variable region
(abbrevnétBM ®BHdi9as ]?{CQ\YR Py Hf}réna%t HJ#W' ¥h8in c.%ﬂ%iagﬁ ﬂ?d?cbrp dinatheavy chain
M O T
light chatthi \sgiable regiodi (abbrdeiatéchhereimlasailCVIR @0 14) abli Bdighobih#s tenstant region.

e ion PR3 1) LSRR ARRRE Al [T BRSNS cppions an

be further @QQ@J]“dBéﬂrajp gegines pf kypemariebiiityo tymedecodeniemieblady détermising
regions Gdb@eﬂt'é}gﬁééhe‘mtht@@fonlz et ok MR l::?ﬁ‘se.'r\%s:d1 hrniddHrdrREWbR regions

rticular nethods and experi nent condi t1 ons
(FR). E %H.aaea/'- i cogpogeof MC%&WJPFF GRe. #regngedifrem pgino-
terminusi ts cal'b?ﬁcyttérnliiﬂusmdméi"blmimhg bafer:tHTe!, (G R 'ERDIYDRSEER3, CDR3, FRA4.
woze Y EIA- A ph0Ro BERA S 81 el B SRR B oron o
antibodys fragmentie ascuspd hefeit hefqm e oi munfragmentsof abentibody that retain

the ablllt{( &&L;Bé‘di’r c%ﬂ Bm*&%ota‘ﬁ% pgﬁ g@ﬁd hﬁ_- Ié hLQ Bgél;ll bj & %h;ért Frrr‘se antigen-

i ned ervvl Se, ni ca 'Scl ent | r
binding fu&%*tﬂmrféraé'u antilge cam éesnﬁﬁferrn%hy ﬁggragnﬁcnﬁﬂfml«}ength antibody.

Exampue@r&lbtr&ﬁr@ma@ﬁem@%n@sn@wgéaamh.ﬁImel ferrh Mahtierabihdih portlon of an

n bel o h g net ho
antivoay i U] s FebreaIorBr= BROPRF iR Hoeaotn e o g IR CLt and
CH1 dorhaingi (i) z &(atie fragetnt,ra bitae pirfeaginiere comprisiitwg Rab ftdyenents linked

s St SN ER 4. B) AL AR
domamS( fiv)a 2 B¢ fepgmget censdstingrabthe Vi end Mi-tdetsdins @f aefingle aon af an antibody,
(v} a dAﬁ‘ﬂQ@tﬂent (Ward et al. (1989) Nature 241:544-546), which consists of a VH domain;
and (vi) an isolated complementary determining region (CDR). Furthermore, although the two
domains of the Fv fragment, VL and VH, are coded for by separate genes, they can be joined,
using recombinant methods, by a synthetic linker that enables them to be made as a single
contiguous chain in which the VL and VH regions pair to form monovalent molecules (known as
single chain Fv (scFv); see e.g., Bird et al. (1988) Science 242:423-426; and Huston et al.
(1988) Proc. Natl. Acad. Sci. USA 85:5879-5883). Such single chain antibodies are also
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cyt oki ne receptor that specifically binds

interleukin-6 (I1L-6). The extracellul ar domai n of
wWhki788B16& shown in SEQ 1D NO 1 . [0023] The tBCTUS2007/013062

"anti body", as used herein, is intended to refer to

i mmunogl obul i n nol ecul es conprising four polypeptide

chains, two heavy (H) chains and two |ight (L) chains

intended 'u%s nEQHBS RvitHin ﬁ{estlélr%i"gﬁtl%wmﬁde?Bh Jﬂeeyéfn %h%cﬂdy Other

rises eavy aln vari abl e reqi brevi at ed
forms of ﬁgg ,qﬁlaa'saqq@gxpyegr snm.q) agpdigbedine A9 alﬁqaqqq:omﬁ%{see e.g., Holliger et

al. (1993)” PﬂicONatlTR@adWSé’iVMSN@O 644“436‘$483m regi on corrprl Ses

ee_domgi ng C%ﬂ Ci-%a Each 61 bod
[0025] P\:é‘ﬁHF?'é’é%g £ PigRtingiant R *}eéﬁff‘o'ﬁ Bhif i s go an antibody
whose bihdingitt hiS6R Cy8uiarin \ﬂh)lblamdoﬁhélbgﬂcbglcﬁa!ctWWmﬁﬂlam This inhibition of
the biololyEs gl Il S0BLILEGRR AloclAgh 8N LB nEOURIAGHRHs of niL-o
biologicaf aetivite knewh thed%d suph @s rﬂﬂgﬁemo@ﬂ dezypler getiviatibh lend IL-6 binding to

hiL-6R (ge%répgq,ﬁm,gwnt ary determning regions (CDR),

nterspersed wth regions that are nore conserved,
[0026] At &R doR GoamRISRIPRta e geis ABiNiNaRPgionds A region 9f hypervari iability

intersper§ 8dMARE MG egiont R &r&PRve 36Rkdrvel, téisad ‘WahNgR[ réddioms” (FR). In

different %E&ga{rg"%gy t‘T’\ L 'ﬂﬁ{i‘%%{g%h%rﬂ{’n ogﬁggringﬂ%%hfe_%ﬁe%}%%%% FRs may be
identical Thtnetlmnar génmlgen;'ehuedq’:ersg opm;av |b@n1'btwén3a’qr amificibihydsnofified. A group
of CDRs%éV)lI)%deﬂ{gd' égjgl?/ aRiid 585‘ co:‘?gensﬁggé&?érhaé f fo@%@ﬂ#ﬁ@ in Gve

erein ers to one or
embodimgitt the @ptiHabRrantigpdy phantigsnthinging Basw@et #f feauwnbprh gay be
describell Qs&ﬂnﬁfﬂﬁsin@fwhéﬁﬁy%halrhbbR@R)oménh cBRprifing AnSdHinB atchﬁ.tequence of

theformﬂg% ”)&Eaﬁigg';{l gg E{ésc)gl Og ?,L ol 122“1&0%120 M3 D ‘3(14 X15 _ x16 _

X' - XS EQ IDINDI2AT) wgeferragi’remua )e?rrenymaé&eﬁlva(f‘ lalArgt Ke= Asp, X® =

Ser or ARCKTL L kB2 BOLNG. ROV L ENor BB AOLHACY, LIGkAB: - vator

a m)nova Y adent consi
absent, >é‘F =t Fur oviebses, X{4=1 Tamar 20sientd éir’?a? g of( abs)enta X atsly 2r absent X" =

Met or aﬁééiﬂ Rt adh & a&tegmanarﬁgwaﬁ oFQE@HnESé erﬁﬁ cﬁam CDR3 domain

agments 1'i nked a di sul s oo
Compf'swgnaﬁmn? ?F'ri)seaur—'eper Plapfdomutd s -2t |‘n>§ o% e wq A~ e - X
(SEQ IDGIt:280ywh&ein X Hblﬂ = mgmart Xeengh St An o g, X= Ser, X° =

7 8 d rraln SI ngl e arm of an antlbody (v) a
Phe, X %g \%ﬂa ?\?@rd ' al. (1989) Nature 241 :544-546),

[0027] Tk tetm GmcstmasmorareﬂdndMi a5 usetthgrein) refarsi tocinatpical
phenom&r@lﬂpﬂh DR ¢ ﬂi\%t%{é%sné 8%e Fﬁh@ﬂ&él@@ Waétl%\iéw5fflteratlons in

athouhthetvvo NS 0O
protein cgpgcerg OB%M’éﬂ'"f%P'OB?n%b%ﬁtﬁ’f éowleyﬁ@g tbgﬁhb@rem system
(PharmakcRi BieSendsés jABy. r econbi nant net hods, by a synthetic
i nker, that ,enable them be si ng
10028) Th R ApIEP AR TSGR GRS R0 Tk SRC QoA SPpsi antigen
binding dite if thievarabtey g ofream amtblodys et KiSSwrs | aﬂ gl paratbpe N ARSingle

antigen é%g ﬁ%%% pﬁ:g%theango e’_ﬁk Feé %‘%g% %% r?ngﬁtlonal or linear. A

conformastjm@l epitdpe |$ngc8|5e6gygpsg@@)juxtmmmgb@cmmn different segments
of the Iin@EF b&%ﬁlﬁe%ﬁﬁlﬂal.@ Eﬁé%‘”eﬁqsge fsQori ﬁpr@&? i an@gggﬂgtal%ﬁlo acid

erm "ant 1 g ortio
residuesp ﬁ@olmp%e eha'§1 hyFertain &|rw'aﬁ9nm|ae§pltsa% m%gnclude moieties of

sacchandéﬂ%bﬂ%rylagreué’é P sﬁﬂﬁl?l’@@ﬁﬁ@dn trecontiyed. , Hol | i ger et
[0029] 'ﬁ'1e te‘m Stfio't}stantlaﬂdemy or su%stan? 1alfy léjentlcap" \%ﬁgﬁ re6férrlr)g'to a nucleic
acid or fragment thereof, indicates that, when optimally aligned with appropriate nucleotide
insertions or deletions with another nucleic acid (or its complementary strand), there is
nucleotide sequence identity in at least about 95%, and more preferably at least about 96%,

6



[0025] A "neutralizing” or "blocking"” antibody, as

used herein, is intended to refer to an anti body whose
whemditeges o hl L-6R results in inhibition of thRCT/US2007/013062

bi ol ogi cal activity of hlL-6. This inhibition of the

bi ol ogi cal activity of hlL-6 can be assessed by

measuri ng one or nore indicators of hlL-6 biologica

97%, 98‘9 o Ig\éb} i Jﬁ@%‘ﬁ@n dé Bgse ﬁF M ebaslglre%sbshhgllnf &/eLI ?Eo ﬁgtgonthm of

lar At vation an
sequencejcbamptyesuma@EJ\ST{‘\OBQBFTM Qamasmsccemi eelewt ar y

[0030] A%esp‘amga 3 B&yﬁ@pﬁidgg t'né térnl %bgﬁnﬂél SIHRSHHY a6 QQBétéﬁtYany similar”

perse regi on are nore conserved
means “'taéF"i’i%BeP?qea??éWGPReSr @@ear@tm(aﬂm)ahgnw gHeh 8f Bithe programs GAP or

BESTFneuréwgi deRlt Hap wdidias aNake Bl |ba&%m@ee@a%eqaerﬁtrt@gaveﬁtm&% preferably

at least Qéf Ry g% n%bgglg?& Egm't}ﬁr Pn‘afé a?piy ﬁgelgﬁg%ﬁ%)tlms wlt\lch arenﬁot identical
differ by eonsefvativelanyineredifsubstitutforgr. cAIfcarseOBRge sayndiacid ebbstitation” is one

in which Qﬁ aﬂﬁﬁ%@%&&&é’.s%%§€tﬂ|?ééﬁtry3§%ﬁﬁ£¢§‘mwogcm%%m %avin% a side chain

t he ant

(R groupbwtth gimiasichamingl proagriest(esr., ehaege QWMP@TPW\QW) He general, a

conservali9s GhiRe dcidSubtidrSivihod sbﬁ‘&&b{tléﬂb%ﬂn?@% fgﬁ&ﬁin% Xpropertles of a
risi ng an am no aci d sequence’ of formul a

protein. 5@2‘? segavherg fwo ofEore gmino g@d sequencesgdlifer frpm eackyother by
conservalil@ substitGtionsXte peredri seqdice idXdtity or ¥dree oX%Qm(a‘aEanlee adjusted

upwards A? cgé% fgﬂﬁgeec'on%\l/atl_@Ar:;a 8re %lthe s@stltéme és ior’&g%kmg(gms

adjustment Hee Wxtlﬁn&wm@tMSe absighin thgart. SeBhe.go rpeﬂmn@,QQMett\ods Mol.
Biol. 24: g@f 334, @%ﬁﬂ)ﬁes %Jg’ﬁoups anC?i'ho %Qr‘bg%at (ggaé sidel Hair¥ with il;ﬂllal‘

absent, XI15 yr. or absent or absent,
chemlcaI:pr%emgﬁ %sd@n‘t) ah;@_gtlc-slg@ ﬁh@ps PR alqm@e watineg; le;ggmq,and

isoleucinap2ediiphatfly drokyI@iie Hihdd sEHRS ab@ ML ONiB 8P drtidBEofthining side

chains: aigapa%jggecérg&slg ence %fr?rtgg%?% %ga@goéhwéﬁ%qnﬁe i\,irosme and

tryptophd®; 19) bAgic-sidd ¢haps: Hlsm,e ABimind| and Mdtidind\h) aeidiclTyide ciains: aspartate

and glutﬁ%t%?%@q__ @ﬁr-c&talnnﬁl&de%ﬁams%@ C%SQQeé%d m;:tmomne C!i’referred

erm sur onance
conserva{p &nfino aeids sybstisution QTSPP% afe: ya@mmﬁl@n-wewcm InbaoYlalanine-

tyrosine, fly‘lH‘ né B%uﬂﬁé" é{§m§e-95hrfe5@iutéﬂn%-ééﬁa@t%§@ta'n@ r%i'i%{)@ﬁélgmt—:-—glutamme
tion of a ns I n groteln concentrati o

Alternatnﬁ%l R fo "535\{36%% ﬁétgec%eqt i1 an¥ ing %EP?{@V? ¥lue in the PAM250
log-likeliliRlotmatriktidigclsesitie KBo(nFibaemCﬂaQBJ Seienso256\BU43[480 28Imoderately

conserva-mg Ie lergen%q\'ti]oﬁ% cHa% 'F\ae h'agr%}m gﬁ\é—:‘ va ug ?r}n 59- t%%%o log-

cts Wt sec |cat|gen i ng Si
“ke"h°°6€'m€i’tfa>bl e region of an antibody nol ecul e known as a

[0031] Eféi{u@h@@%rmﬂ%nﬁ} fﬁggglyéﬂstiﬁgnwmé)i |§1§l¥8fr§@ﬁ@d tdhag sQﬁ\?ence identity, is

may be either conformational
typically flgasifed yeGbIERg £ AYPisSOIWaLRe POt Rftware matches
similar sequadricab luginigUwé Bynoseel ﬂriﬂﬂlzﬁrﬁy aesigaed f&ﬁﬁrlﬂiu&fsebﬁﬂhtlons deletions and

other mo%‘lafg:?ﬁc%s n?cluJuEge c“%uce’ae %(Pn Xg ggtd'sgxgstcth ons #c/_f\)r dnsr%aer?cre GCG

n1no a
softwareroegtamﬁesrograras wrymﬁap@admm which cav baised with default parameters

to deterrfinE %@g§ rg:réclﬁﬁnol ﬁ cft’.t%ﬁcg%n'tlpy%éf\gg :';TEfoFéng ?glafgd Rolypeptides,

sacch foups, ~of Suf
such as hp@olpgpys eﬁlypeptldes from dl erent specues of organlsms or between a wild type

protein and a mutein thereof. See, e.g., GCG Version 6.1. Polypeptide sequences also can be
compared using FASTA using default or recommended parameters, a program in GCG Version
6.1. FASTA (e.g., FASTA2 and FASTAS3) provides alignments and percent sequence identity of
the regions of the best overlap between the query and search sequences (Pearson (2000)

supra). Another preferred algorithm when comparing a sequence of the invention to a database
7



[0029] The term "substantial identity" or
"substantially identical,"” when referring to a nucleic
wa@edod/1e3168 r agnment t hereof, indicates that, whePCT/US2007/013062
optimally aligned with appropriate nucl eotide
insertions or deletions with another nucleic acid (or
its conplementary strand), there is nucleotide
d FrobP@fEremp BHaniknié Bt
contamm%%q?r?écrgirhg&rgf sbyfu r{&egorgt s AQQ?%F&agS%go'rs'qg%% P er program
BLAST, esgesialiy P'@étpo%@@ésmay,s'ﬁééﬂﬂ‘-@@aﬁ?mﬁms WES, Bl&w%#‘c““' Gt al. (1990) J.
Mol. Biol. 2180408 A0 A d FOGHRN €€ ai. ¢F9Y7) Nicleid! ABid8 RSABSA38BUOST
or Gap, as discussed below. [0030] As applied to
pol ypepti des, the term "substantial simlarity" or
PreparaticubtHanidreAhtibsdies| ar” neans that two peptide
n ' b
roos2) WEFREICE SedlaEi BRbTbodTd RgERe, Y ERalBic, Velofmune
(RegenerohRharmtaceetinais) 9%8ncddayseit teqhoemw(s?’reem/@ral rid©@4) Nature Genetics
7:13-21; Rﬁg%r‘ﬁf()alﬂ‘ké’ n%klltlc%@’sé p%gaérpranggp%\‘?%@lﬁs% %ﬁ(ang%@te'foy examfle USs

resi osition not | den

5,545,806 ¥$ &7Q7yg%7dn§é@\)&'9°\9@”&’ﬁ‘ie o taghnalogy l§§§|6£ &P &rd) enpcompasses a

method of @@Héi%ltMQTal m@h Q;BBd'f&:tﬁ(ﬂ!lF} rﬁm&t hitigod9 o als‘élééﬂﬁntﬁg’énwmé"'
ubst i th ed by anot her am

technolog OGS PRGEHEY P Fanegesle BRUFS FoRng PRFRPYIA Sameeing human
heavy angilight alnaic henatia Fregivrepeperaldy litked)to, erclogegeusomouse constant region

loci such @(%rtﬁ@ ms‘é ﬁtryaticels, An i @\} corﬂrﬁ?ﬁégrm@ﬁdn\’\%r%mé’\%gﬁwegﬁd a

stitutio not su stant

mouse cengtntirgaian iHresperss esandigenicstigtuation. ITﬁ‘ec'ggé@\ﬁﬁ@ﬂ@ theyariable

regions dathmmfaﬂm@haehéin%?ﬂe%es?ﬁy bieqEolbfenarRpsierabiP fhkddto DNA
rvative su i, ons e erce

encoding BRI Bl EHRJEMEARALT Rtk iS0RaS Bbe LLG(BE expressed in

cell capatilevafrekprdssingahe @dly hHuartart drgibodns ér y;aédtﬁoeem!addimenoihet &l is a CHO

substitution. Means for making this adjustnment are

wel | -known to those of skill in the art. See, e.g.,
[0033] Anthedien nayosithenapentically Mskeful Bi bipcking a 1igemd-83:eptor interaction or

mh:bntngé@éﬁ&sﬂeéorﬂ ortH?) a@tfl r?"f%tﬂ@ ﬁ‘\%’n% Kilfidd cORA o%'gqu?tion of

cell.

SIm emca erties |nc
complemgnt ﬁﬂ?mn'%mgmd%eﬂ?naﬁwscytfgwem ) apf participatiomantibody-dependent

cell- medlla&itpd:)ﬂ&toﬁi&dy usmd:ey Ciheesondjanttddidabi £ defoawé i@t i m the ability
seri e and t hr e(%r

of an antlgmﬁg?/ ﬁ% i‘:x gggug gbqrﬁ 8” qﬁ pndﬁéengsn gy%ﬁrmq : ms'lrl]rgg tlhe isotype of
an antibaglyahas be philegiedairethie hesistof mdeiting it iaidsiralye fophaantitody to mediate
Cytotomﬁ@s,l c side chains: lysine, arginine, and histidine; 6)

idic side chains: aspartate and glutamate, and 7)
[0034] Hgmaﬂummwmbﬁllmﬁgm epistin e forgrsdhal aresispecialed with hinge
heterogeRBiy)i ortEformr &1 Ehﬁrhﬁﬁ’ogl@mﬂiﬁfﬁﬁalbbl\!lé cafiphiSedbistible four chain

construc:tpqﬂ‘beaf{i{piréﬁJ ltglﬁon ?é{? gg& h@a in V&f"‘ﬁ‘etﬂgrdlﬁﬁ%%:?gg hlelsc’jottsg %er by an interchain

heavy chairadlsulﬁda abnden @!sedcnﬂﬂbﬂ'n,ahpaﬂmatseare atllinked via interchain disulfide

bonds arﬁis£J ?ﬁ Cerren ?%M}u@% 150 klﬂ |E§ﬁ%d cy,oangose% t%%ncc'o% ﬁéﬂtN toupled light

chan i've va
and heaww@m&@‘eanﬂbgdw; kTévlesh mrmsﬂmwa beem ea@deomddlffmu@@pmarate even

after afflrﬁfy pﬂ.lrrﬂcét?o%g 2’? hé?é %éﬁgppéﬁégcedféf thé‘ se #h @rl\ Yarious intact IgG

conservati ve" rep IS an ch ange avi ng
isotypes ﬁo‘mﬁe@appwt\}@vt&e t? rﬁt'ttﬁ@f#mgnpeﬁgm@aat%wah Fﬂﬁ hipge region

isotype of @BddtiDRGURITEE, & isMgleddiming dond ZMtWi@ﬁtlh dﬁasmng@ lréij'bd 6f the human
%Duence [ ntit

1964 ninfl, 580 sirTise iy SUER IR AL el 1t PRI o PRATGR el (1909

Moleculag trahymiokogy (X0t 1060) & lemels igpically observed using a human 1gG1 hinge. The
instant invention encompasses antibodies having one or more mutations in the hinge, CH2 or
CHa3 region which may be desirable, for example, in production, to improve the yield of the

8



simlar sequences using neasures of simlarity
assigned to various substitutions, deletions and other
wore@i7fisxaes i ons, including conservative an no ap¢™US2007/013062
substitutions. For instance, GCG software contains
prograns such as Gap and Bestfit which can be used
-W th default paranmeters to determ ne sequence honvol ogy
ence identity between closely rel ated
desired ?JB'Ib @éﬁ such ZIS honol ogous po?/ypeptl des from
[0035] Atitibbéies wf trsqouevel&tmm}ire orefarsbbnpreparasvifiethe usef Melacpaune™

technolog{l OP\%@F‘ 9%(:%(%}}% &h Whidhathe %do@%usﬂnﬁnuno@@@u}/@ h&aWand light

sequences al so can be co

chain vaWA@m@nﬁgerf@PmPf’ i the EoiPRRANSI I BRRY fa??e regions is
challeng@é’i Q@thaRe bAtigdrcof\RiePdsd arf. I}mpﬁé‘tﬁﬂ\al(sds@ch adBIEAD aradecovered from

the mice; ta%trﬁeq%% szﬁor}ﬂb% ‘%F:bJ g é\?a?ﬁtc Bgraycbg%ngé?%g afl‘*ﬁ(r;af\?\%eloma cell line to
prepare infr@oqalatypridothased lioss, mqumnb dgbrideaa sehhmmpcwea)and selected

to sdentlf'g‘?'xy{') cgomg Eh Lﬁés t‘ﬂtaﬂ)l%ggé% R SRIRRth Bk ?nt%%ﬂ%@ﬂﬁ@rest DNA

|nven I on secontalnln
encodingithebariable regipneef de heayshchiain anddlight Gh@'arm%%e lselaﬁfrﬂea"d linked to

deswabl&%%‘ceéor@im rEbR-6Ghe h%§%?§l‘mﬂh |a)ﬁdbibﬁ§<§lﬁlr9r SM}H ﬁéﬁubody protein

default paraneters q. ALt schu! ﬁ
may be predaggd in a kel sugh af a GHQ.cellgiierpatiyel. RN efqcing g antigen-
specific EHifRFiE aNHEJJcﬁé§ oPAGied@riReIe . dodRins3 80thd (ight &cEpedvgtdhaimsahay be

32 t hods for generating human
isolated Sﬁ{mwﬁn '8?”?%%’? ﬁﬁ%c‘ "fléﬂ;nl’“pgé QBT e, Vel ocl mune(tm
[0036] lhRegaemebadimEhttimatanggen mdyusexesropinesa( )18 fwottrapiablgyman variable

heavy clh()ﬁ:t ggﬂefén?h it 814%[ HYRhH @ar@%féeﬁipfp% lléhil'éhglq‘ enes. In another

m ni I ocus’ roac P/
embodlr(lqﬂdtr@égansggmcmw @MRIses u945 3g(§\y:ma39/%|a{7%7h@gy)cha n genes and

30 humaf %a?{éﬂl@‘kbﬁ&l ﬁ@'(ttc'ﬁhmtgiﬁéaohﬂgé’t dridthdr, erﬁt&ﬁilrﬁéﬂi) the transgenic mouse
enco

comprop o B R Ay SE05 3002 L lbba g e

genes. technol ogy i nvol ves generation of a transgenic nouse

[0037] krr)\gq\,/qlnggarlgthr%: n‘t’H‘SdnSQ@P{heﬁhélgnﬂH\Z@-guoflg:%\é%%ﬂger% gfﬂt fﬁﬁiﬁéé” typically

I 'ons oper abl
possessamwlsmsamftfrmngbont1Q>cﬂ1rca49;brablomano M. wba&&q@%@@'@'sblwng to antigen

either lnﬁ%ﬁlm@%rpmrél‘%'s@%r% SBI0Rh pdseabl e region and a

constant region in response to antigen . .
[0038] %‘tt!aﬁhl high eﬁm'tvrﬁl@mm& aBHRRYEH grq welated h%\‘@f’% Pgﬁ'laaﬁ@”a?'e region and
a mousé B&\éﬂﬁﬂ\tﬁglaﬁdﬂsl %brlmélsw%etdﬂﬁbaﬂiés apgyhaseterized and selected

for desnrﬁélg\;%aé?ﬁﬁen qlao plnrlﬁgllnﬁ kegflf]i%l%f Eg‘lﬁg %?:LQ)QB@&MW and/or

selectivityhfenthesdpmesss pobtein. I heehtbusea;mbta@t tﬁglmressplngect Wigh a desired

human éowst%&%mﬁ' cf&éj%g%}ét e tﬂl{y%r{a %rﬁmngsi'? Qe tHEERYentioh Efof 8kdmple wild-
type or mpdifiaghéaff4 ealaG! deregxamnier FFQ RN 2424 ?”g%ﬁd‘*} e ¥¥Hiedhe constant

region slefétc%'dﬂﬁby QerOécchthrh@tot dpegificesephigh =ERIp GINAEEN-binding and target

ctlon, rat t han killing cells through
Spec'fc'fy %ﬁr?@ﬁ igics JSﬂﬂ?Mﬁtva('eg%‘dFéﬁE%t gdepenzent "

cytotoxicity) (CDC) and participation

Ep,topeﬁrl,ﬂgbgq%y? ih‘i&&‘res%hroﬁ?éﬂ ated cytotoxicity (ADCC)

ron o antibody is inportant in the
{0039] Zbisticen fof arairb°dm3| viiely bing te ?waﬂféwéﬁpe FhEputipe crpss-blocking

assay sG] hs HRPBBEGHedGN WRtiBXdiEd: Y L ablditiory MaRuhSH88RC018 S pring Harbor
Laboratory, Harlow and Lane, eds., can be performed. Other methods include alanine scanning
mutants, peptide blots (Reineke (2004) Methods Mol Biol 248:443-63), or peptide cleavage
analysis as described in the examples below. In addition, methods such as epitope excision,

epitope extraction and chemical modification of antigens can be employed (Tomer (2000)
9



an anti body may be selected on the basis of whether it
is desirable for the antibody to nediate cytotoxicity.

W 0®343316&81man i mmunogl obul i ns can exi st in t woP¢DUIR07/013062
that are associated with hinge heterogeneity. In one
form an inmmunogl obulin nol ecule conprises a stable
four chain construct of approximately 150-160 kDa in

ers are held together by an interchain
Protein %li\:/neé\?? % gal sul fi de bond. In a second form the

[0040] NubdmeamoraAeslﬂf@d Rrofillcac(MAR), Blsp knewaias Afitiggn iSteustusenrgsed Antibody
Profiling SA@A@ ) 20 r%‘éf“ ﬂgt Couékfnz%@kﬁ@e Iﬁ@ﬁ\bbﬁs 5%8?‘?&!&%’3%1%@3 (mAbs)

covant heav
directed el@tr\sttaﬁtsﬁm?o@lf)t'geﬂ't?é%fdf@rtﬁéh% a%'aﬂg%%ofé & rbé'n’érajpmf lle of each
antibodydb fcﬁéﬁﬁﬂaﬁly bPef tﬁHaﬂy nfodRied aintigén élﬁfffada!st(ws Patent Appllcatlon

e N S5 B1op e RISt B REES DGl g ot
different ftdin dshqbarhalm d\agiabpingstithuat epitlpedepreseated by amstivricategdry. This

technoloP}J(l gﬁows ?asmél ﬁl?gr r{gf}]&' r%“elléag@){@eg\tlgglt% So@i@g ﬁ%h?]tl éﬁaracterization

can be foqugied mncg‘ertehealtymmnok g@ibodiasg Vbem asplgaﬁiu tpuwaﬁwrpa screening, MAP
may faci @gé"%)gn{tmtlaﬂ BF ?Hr@'ﬂ?@n&gmé BI%n%@Wéiﬂ @egi%@bﬁzﬁagl@hsﬁs AAP may be

| ecul ar | mtuno| r) E’ ﬁ
used to sqjbireh PRSI QST GVANATAR 9rgeps L Sjibodieg pinding ifferent
emkmegrmtant i nvention enconpasses anti bodi es haV|ng one or

[0041] ,gg?'&‘% gs%fa L\JOF gﬁ?réng R&'Ih ?strgll)%%g%f)f t%Hzm%rob d aﬁg%é)rp?r\@hén%pmes such as,

in pro ucttmo
for exampig poteolytiveenzdyeias afd ¢Hemical |algedtsaﬂfhetaj’d|}aef\ @rcvhem[roehes? immobilized

on elthefaﬂkﬁgﬁﬂﬂé %ﬁlp(gurfa%Ss '0P¥99§t9%eéye%d9r wa@rlé’f@rléaﬁrb%%%sed with, for

use nune n) t echnol o
example, .aar@géw@cmgénwhpl%ke'ﬁ"rﬁfe delgstrmad %(Lum'“ex Corp., TX).

Becausé BTHE %F@&W d)erdﬁl(ﬂﬁ&)YrMaeB tahdiglthuliflax Bndigsis aneup l@gmmﬂfferent types
ced with t uman. vari. ab

cor.
of beadt, 4Gk T ErOYP BB TG H SR YRR NPy sodifoations.
resultingiindmbyovebatsalutten insartidudihepitopl-wrefiling) over @ bicseoser axsay.
fromthe mce that express anti bodies. The |ynphatic

cells may be fused with a nyeloma cell line to prepare
TherapéutimAdaiinisgiationomd Eermulatines, and such hybri doma cel |

[0042] ITh@ Sénﬁn&raﬁ%%@ﬁé’raé&ﬁu%tnﬁéé ﬁﬂaécardadﬁetwm‘h%hQWehfdmm be

'l nes produce anti bodies s '}
aaminisigied yih S5F A CBFESE. S ORISTEh GBI HF B P PLBF ATl BlRe o
formulatdnsttb orovadey impridakd transket, idgliNerg halenarmey abe thesliMeat/e chultilube of

o BB B Gt P15 B gy o
Remingtrans Bearpraseutieal Scienges ¢13th eduMack Bublisbivg Gemlpany Easton, Pa., 1975),
partlculﬁhf Shiki ¥EbY ’BIQMAS%QGBW RSerbie 'ﬁi’é%bggﬂﬂ%ﬂ%nfs'lﬁchﬁde for example,

meri c antibodies or the variable domains of
powders,Rytesa AtMAERISyieliRai Waxasa ilhdPids oirid &ptignicar @MPHY sRtaining

vesnclesﬁ(@hbtg ag Lﬁj&%‘dtf\"’ﬁ)t DN ESYdREs, dnBPS0Ls bBseton pastes, oil-in-water and

ransgeni c e co u ~
water-iF o SEHBIRAE: AP ATSET 2 MRS, O 5 Gl iy pptecular weights),
semi-sdfiidigets, andsetmitsvii mixturablcenteayieacdrbgax.chay of erfesgolng mixtures
may be%@B%:Eﬁl%teelﬂJQ&‘gt%n{% aﬁdﬁﬁe%‘b%@ﬁﬂ %ee&dgneés@.tﬁ f EPELSER ififention,

uman varil a eav chain genes
provided #hatdits activgdparediephin t@névrmtgj%trvéys nphm?ewvaéeﬁbbhme formulation and the

formulaBSP RPBHBRIogiddlg dohfbatiBRMHNE tBRksfe with the route of administration. See also
Powell et al. PDA (1998) J Pharm Sci Technol. 52:238-311 and the citations therein for

additional information related to excipients and carriers well known to pharmaceutical chemists.
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conprises up to 80 human vari abl e heavy chai n genes
and 40 human vari abl e kappa |ight chain genes. [0037]
w0 poogessasal , the anti bodi es of the instant i nvRCI/US2907/013062
possess very high affinities, typically possessing K S
of from about 10 9 through about 10~12 M when
nmeasured by binding to antigen either inmmobilized on

s_oI id ph_as_e or i n so! ut %@%‘gégs [003_8] Initiall Y,

high affinity chimeric are isol ated havi ng
[0043] Taelfolloawing exaraflbs areguttiortisd as toposddectnse ahordiraty skill in the art

with a coﬁlrs? CFq HQG% %)r?a 8%&::@’&1& PH)\E elirERe Ah8 uSB M Fictdd&Shd

cte rab aracteristics, including
compositiningdif ih‘ge ipention; and gre)net igirndag tq limiy thesqepgaf What the inventors

regard a@fH&rQhvetBbR C ErfSits hal® beélli‘ En a8 RnBliretRicOracy MEth &t to numbers
constant regions are rlglﬁ) aced with a

used (o G GHEPHTE tPEREEAIT SohBAPE TP TIoT P RRMR AU T RIS should be
accountedf fof. NEnlesy emidaoeu otherwiex argpiscaraiplads ypp evedght mndicicutzd weight is

average “%%élpﬁr eg% ohs gtx pengl it de@%e S Id%nh%a%évarcgél?éssg%]% -at or near

regron's cted accor
atmosphedc.speci fi ¢ use, h| gh affinity antigen-Dbi nd| ng and
target specificity characteristics reside in the

vari abl e region. Eplto e Mappi ng and Rel at ed
Examplergc Gemesrfiers of Human Apti QEF'@éer"g-fm%l'-r BEcEPhi ch

[0044] IRinthidalioR o Pddentd it b&Abho PP anﬁl mezmﬁumwmasn@ bagsés)dor

d
exampes Bge S =58 (D S50 A e | AP gy cacemi
Press, 19ﬂ¢ |CAYy. dnd drafeered eatsbodimeant, bh.-@l@laht)gereﬁ ad@uhletera@dhmjly to mice

s o A9RGB 058 5o an ke o

chain vapiepieire@ion (\éeloelgunaneily Riegengron Ehermaeayticalst W 4 PPES41). with

an adjuvgﬁi BV¥tirulat8 46k inhAlne F@ép'%ﬁﬁ@ Suwaﬁ%dﬁpéﬁﬂﬁ@uﬁé@b&hﬂ&e and
pi t ope, extractlonadyg nodi fj.cati on

incompleth F el SR Wb S RS dUAIRY P BTUSIRoh &f RISk Srufy!
dipeptidék) (dé/04%yan, VAO4hG Adpdiahi, O tHWmarPBsisst 2ADPMNY.I Suply an adjuvant

oo e s B g I S A DA s
contain fagtethat on AImuetohest IMMUNBGEsREnSEmibaNe gmbsdireent, MIL-6R is
admnmst@?éﬂ ﬁé."r |9%SS[§NR p?’égrﬁIGQﬁ‘at%ﬁféﬁr@ M- %ért@aﬁdl @ﬁ@&éés‘ KE-6R using

|n|n profile of each antib tocemcaw¥
the hostselldAZRIRERIN eémneys'ﬁadnaqh&f%m P'Q@Hc%ﬁ?tf%@é%o YRFBUBR{BHYO- In both
approacﬁ@&'th§ #hinQRizBYidH Scﬂ'ﬁidluWreHmres?Q&Mﬁlﬂdﬁﬁ&)traﬂEas Bpaced by a few

weeks. G PRI RN TeERonSs Bringesstbf SER9TS A bepspegte
immunoaéddy. ANhepabiopts resyshed ¢ndiemakiyuan mohene tespegee.jthe Ahfilgody
cores 38 Al Yot U 8 ol 11 0 0y 9808 LB frosere o
viability fernfing hyleidasna gellse Tocslaoy futicienaliy deginellp sennosionghantibodies,
condltloﬁ‘@cp He@% éthé‘Y@lﬁﬁim&JH &Qﬁrﬁ%ctéﬂ“&ll@%ré 6tdenbakiér specificity,
antges SR A5 2Pl 2l 1ol SR RSB i {EBLEEY beow)
anti bodi es of the invention into groups of antibodies
Examplgii]d;&m-hﬂi_gé gﬁﬁgbdl%gi gse%é‘?'g‘ted via direct isolation of splenocytes
[0045] DNA encoding VH and VL domains may be isolated directly from a single antigen
positive B cell. Briefly, the hiL-6Ra immunized transgenic mouse was terminated and
splenocytes were harvested. Red blood cells were removed by lysis followed by pelieting the
harvested splenocytes. Resuspended splenocytes were first incubated with a cocktail of human
IgG, FITC-anti-mFc, and biotin-IL6Ra for 1 hour. The stained cells were washed twice with PBS,
then stained with a cocktail of human and rat 1IgG, APC-anti-migM, and SA-PE for one hour. The
11



[0041] Agents useful for altering the structure of the

i mobi | i zed antigen are enzynes, such as, for exanple
w@e@radalyt i ¢ enzymes and chem cal agents. The BC/U§®N7/013062

protein may be i mmobilized on either biosensor chip

surfaces or polystyrene beads. The latter can be

processed with, for exanple, an assay such as a

stained c%g b % \ﬁésﬁe%rP:%&ﬁ mBge&n%%ér%rﬁn%ﬁééﬂ bQ?UW cr)‘/?d?n&%‘ Qn e MoFlo

to
(Cytomatiam) + EgrIoQ Rasifes. égw nqgaape taﬁ\dlwgen PPEFiR %ﬂﬂed and

plated mtBeaaQeﬁparétHrﬂétﬂﬁiﬂé QE-VFHIIQMél@eRTﬂbdtTRSﬁ aHfibhddyi e?ﬁsamm f*fse B cells was
surfaces w var,j ous .no ati ons
performeglsspering (P e BIERAPSErbaLpY kit S+ @RIy s firiDMstngss

244:217-&126').osaam eDNSSEYr eé'dresla@eLB call Weimsynﬂtesabdma BRMePCR. Each

resulting Eﬁ{ e gétl v](l)%nsstg g %ﬁﬁ’a A iz as?%' %L%J fg\z/oletg re%%oﬁ&]ﬁ% Q%ﬂgto'nccwo 96-well
plates. Cransetic ther redulting IR Tsprotdubts evasdirst amplified oyi RER nSHg anfegenerate
primer sr%tchi%rfo Eﬁ' Il_c?g?ﬂ&a Ehdif G ﬁzﬁ@é ?é%%h/ ieerQBQr QuBHEA @RSy pnmer

roved trans erance and
specific fPhE\OPFR Beayy GHAIN F?"Lﬁﬂ%ﬂtdﬁglﬁﬂpi"cfﬁw an @"?RB'F%I &be gAwligam was then

amplified?Sodi? H? d’dl‘\nu&h@ afe Ggyér@érﬁtek;ﬂﬂ%k 4 spdifiPidafapeark ¢ df human IgG
chem s Rem ngton' s Phar rrag i cal Sci ep t‘h

heavy ch@m VA e Tl uﬁﬂ"%@%érﬂgs e'ggétpéwer lggem rlgxfgéouse eavy chain

constantpagibh CTHeaothyr Sdtafties redtiting RS progiuctSeyasoirst armmpldfieeiby. PCR using a &

degeneratgsi"?ngr%rg%k’ @Hr% ?ndn %plbnggh Haifk V2IHE req%)r\"ggﬁér ?e%xeace and a

waxes,
3 pnmer(apmﬁgrﬁxcmguseakﬁml)ﬁt elain &PASIAQE R?égandpé%m §®émpa§°n The

amphcoH—JvQQg%térﬂﬁlfﬁ@'h)aga% ﬁ@ﬁ LG 8% dé’dﬂ'ﬁé@é’(@%mﬁ_ﬂ?%@f bt for

s, ol ter and water-jn-oil enulsjons,
framewogrh & hihan KaPRR light DALY YRERRIA TSRO NGISHBTSS BFd § ARSI primer
specific P hLige Rapp&iightichhin cistars addich.gths hem&mncswhtctham PCR

m xt ures Co in car [
procucts e 150 ST LB P81 Bre B chlh G Wby chai
constanttragivagindkappa éigittorhaémeensharitiegine, nespextivelyi ive heaonghain plasmid

has a Ioﬂzq\é'sqg%nﬁ%Bégﬁ%@egﬂéﬁ‘ﬁnd ffﬂgrh%gh? Bhaih %xh%%ts'fﬁgrc'ér%éﬁé.s‘?fh addition,

not 1 nac ormulation a

immediately dowastrenin pEtheHgx3 Z12dqitheahegvychaparpippmis tiate is a hygromycin-

resnstanéé’é&{é‘@xbﬁla\ﬁki ) P&ﬁotrleg gg& aﬁflmﬂgﬁ'ﬂgﬂl\%r FheGygrometidkSdistance gene

Powe P
s also gD GpHoRaIY InkAR 4 AEOBME LR FBACHH EP et Hare R aqHGRaS: The ot
chain plasmﬁuﬂ haata loxP sitd ahe thx2@72 site finskitg treenght ahain exprassioh cassette. In

addition htt %hQ R}HE‘?H? § LIlwta's %aévﬁé‘ SFQn’?(%tEr |W£t§§' lLQQrAeg%P KH‘% at the

es are
lox2272 tSH@s%JCbﬂhairtmonamtygsﬁthhImtpriintmr%nftat%\h?ﬂ cgll é*@r&@%é%@ proximal SV40

promoteFi 'aﬁ& kr@t’?élﬁw@ A@l@fr@ﬁ‘rﬁ@ué'h@hi @r\\'hu@ 2B fsDroBdf a@[&eHﬂ% th8®ygromycin-
hods an ositions of the invention, not
resistange, gRARIBLE 88?%“?'?3'? RIasEd LthePropRltreadiRg | fﬁmqf&ﬁ"gw transcription

and tranbR@ah df B Hyedrhydinvesittaace akd EGFPSgdma‘s ePréfiEal reac@binant plasmids

having aetl}%l"ly ecggﬁ‘{:vga{rr%é e IOEI sregqs.’l ﬁé:et Bt$p§ e havﬁjs’eéi |lé|% ﬁg\aln variable
region sequeyce feamol th:besarae Bosedl weredheh b@nhloed and etan_sﬁeptedummr with a
plasmid ltﬁ%i e&ﬁfeesgeg I% ¥ REomBiaks, RS fiedBH ogmell line. The modified

ar wei g t | S averag nmo ecufar wel
CHO hosbmﬂémetqmneam% fiom aetgr%easloe@rﬁtregaraa@FPaa&p@?@%m DsRed, and a

lox511 sitt R'a tRRaErRloMBMPB8Melocus. Consequently, the host CHO cell can be isolated

by flow cytometry as a blue-positive, red-positive, and green-negative cell. When recombinant

plasmids expressing heavy chain and light chain genes are transfected together with a plasmid

expressing the Cre recombinase, site-specific recombination mediated by the Cre recombinase

results in the integration of the antibody plasmids at the chromosomal locus containing the lox
12



Exanpl e 1. CGeneration of Human Anti bodies to Human

| L-6 Receptor. [0044] | muni zation of rodents can be
waleng/1Bieaany nmet hods known in the art (see, foPCT/US2007/013062

exanpl e, Harl ow and Lane (1988) supra; Mlik and

Lil I ehoj, Antibody techniques: Academ c Press, 1994,

CA). In a preferred enbodi nent, hlL-6R antigen is

t di pr i | pci.
R, T (I YR EIE RTINS N
blue-negkthan aed-ngbativeh and gresan- yadndlta/ercmys(my fioviedytarhetngu na¢damiingly, CHO cells

transfect&? gﬁtﬁ%g@maﬁ? ??M c1 “‘I-?Jvﬁ'ig A R& clllénn v:—ﬁ’%@ie rﬂ; dg %%?'i.lgrﬁce and

uvan UG T 65 poNSe.
plasmldsduqvmgaauilgmtrmaud@rlabmmn@eanancm&gmhesemsraegﬁuwgre sorted by flow
cytometr?déﬁa’ %er Macleﬁ'\mn?éjﬁé‘t’ Ww %EI@Q‘n@@bW}ed Rggﬂvgl and green-

mur a peptides) (see O accl ne uvant
- positive qulmwp;eégglategoe@p smbe recoy mgﬁt g@fqmgmxp@ﬁmg CHO cell lines
were estpblweatironpiothted spareésal of pol ypeptide by sequestering

the anti gen |n a |l ocal depot, and may contain factors

t hat nmune. r esponse. I n one
Examplg%ogm '"I’i'l"'tg é& '?g’ Qaﬁ'm'%?té?%d indirectly as DNA
[0046] Tmedsd‘rvﬁhbm#lgem bindingdolth¢ s@Ertgd mptinodies Hpsaibed bl & weRe

[ I r ]

determm@ﬁ bg%u'ﬁl%@e Q%&lc& 8}\ aq%fﬂ CtirRE ?Fogbﬂscﬁxs%fgéé 'p%%nﬁgﬁﬁé&gﬁée assay

roduce ant el n vivo
(BIAcor rMafﬂw%gec'ftOHtly |th¢raﬁmma@ e antihedias ormeian b SR wag mgasured

using a BRABbRIG OGH bPBRACRAS 8doBY The faﬂﬂbc\(@eska?s c%jhﬁre@rl;ri HPIti-mouse IgG
i mrune resgonse is nmonitored by standar

surface )% PRATEL SR YATIUS FafraRGAIRng P! “W?é‘?P"&?ﬂ"M §R/egieieither in

monome¥ib & dirfi@sd folim Immﬁﬁéﬁa%m@ BtAw aRiatib ROUSLIENERE Q&SI pREformed to
wer e garvest th rmouse nyel oma

d
obiain tng ietiB T i ARGHSRT R0 Faiatefe, " | 0r ming hybr i doma
[0047] Biediihg affifitiescdfdios aﬁmnucﬁemailﬂ.—ﬁmas alab Inesasoreatioonitther hybridoma-

conditior%rcljt hbB& Q' unﬁ%&] g}ﬂtt% iRg v\g Ip"ra'?g h3s&d ¢ ﬁ?etn%w anrﬂ{ﬁ%aggy SThe antibody

r trans e SCreene or speci
proteins were gerfies wring Grefein Gaflipity shenrieemely frﬁrrmmlrdpmg cell conditioning

medium h‘ld’m@sh:bd%ﬂié“@d—@eﬂ]éﬂed@ﬁv{t%éﬁfl h%ﬂtl’ﬁ%o‘?r‘!\!)&ht@%@ﬂé@ biefly, constant

F (th ti bodi es generated via direct isolation

amountscg agpbadio et AiereboHSr Yo PEaTEibER UM R aH I GnsiBkRngEn protein

hiL-6R-hFey radgingsiobratoctd i kg, |a)ndf|h®.l13aaec5foﬂgh@ halvsiy @om temperature to
B ce

reach peBpa e el heSteshind AFP £l ERBc JTece apiions were then

transferrfd to 86verd. hl RER-bif © - cEited platarsctoralinw tbel frog-antibody in the mixtures to
bind to piaﬁé |l BuRd Jmé d%{#@t g Fsa'ﬂ% NWEIAY t?@(:&ﬂ/ éo%lt%&ﬁé( 488 2ihg/mi hiL-6R-hFc

esus en enocy t were f st "I ncu
protein i BBRY %Q*lIJtIQﬁ omrnraht atg’GJ fellor@dabit Bsmnsaﬁdfcbbleplnng | ARawashing

off excei&ént&o@?%{ soltiéh, %'iaﬁé 'B%%@ EHI% S ﬁe@rﬁ%@&e& Wltgean"\dihh conjugated

hen stalne wth a cock mn an
goat anﬂrfg@;’SN@ ahtaA privalpnal gatikgdypeagent anddaysipped PRivgtsihRREolorimetric

or chemii@hingsvéice s@shaes 0TRe debbhddiz) ok ¥MiBRAs 3R ahy é8kkerations of
omat

antigen iy S EY A58 A AT i it PRI RS PTG B Copfiwere (Graph

Pad) angvegpostedtasd Can dCphnaetithniimnuureassmawatecaisetarried oat using steady state
solution 8ﬁa%’@k!,r\}§g£mﬁ trﬂéﬁ%aﬁfdyggtlﬁ@f)dy genes from these B

S orne accof a met hod descri bed by
[0048] WS@_{'G ghowp m)@glyle(l jcpmn@pmmg%mngq}gpngﬁmgg@g to human IL-6R
(U.S. Pa&mt . 6,8 DNASSEQNDANOIBOA0T B, RriBbdy WMRE$R B8 AR 8Rfho acid
sequencesy AR ASE @3, Eﬁ% h\/Q8F1 1-21 (19, 27); VW7G4-1 (35, 43); VV7G4-10 (51, 59)
VVBC10-1 (67, 75);, VVBC10-3 (83, 91); VV6C10-4 (99, 107); VV6F12-11 (115, 123); VVOAB-11
(131, 139); VVBAD9-5 (147, 155), VV3D8-4 (163, 171); VV1G4-7 (179, 187); 248982-13-1-E5
(195, 203); 248982-13-2-A8 (211, 219). Monomer and dimer Kp determined by BlAcore ™:
13



resulting RT product was then split and transferred
into two corresponding wells on two 96-wel |l plates.
w@r@7aet6of the resulting RT products was firsPCT/US2007/013062
anplified by PCR using a 5 degenerate primer specific
for human I gG heavy chain variabl e region | eader
sequence and a 3' prinmer specific for nouse heavy
a a The

soluton KAy RGO op £ S b s R P TRl i g

degenerate prinmer set specific for framework 1 of

human 1gG heavy ¢EBlen1 \pa{tigimlnnqug Am,ﬁqquence and a

ct ad Q! nrl rmr cnor\l or _nmuce hoavuvy eoh
A vy - D by on. Ko ELISA ICs
?E@a”i w'rifq”mgut“ninp ﬁ@%gm%mhj\g#“%éapﬁ% T"_Dimer (ni)
V‘a%gﬁerat 8] prl%?zspec fic cFZ)‘?ﬁyhum:tn kap éﬁpl ght |chai 19'004
vasBEti-2bl e [ egi o(DmBEader sequ‘em and a3 (')Opei ner | 0.008

nnnnnnnnnn H
T,V T70C UI I\CI.[J\JO. I I LaIICI.I 1 LaUII I CI‘::I UTlI
VY%B?réirm ap arrp‘? Zgn The a %on was then grml i fli ed 0.013
V¥eA9+% by PCR uBDBg a 5 deglam ate prinep.0Set spem fi ©.005
PG a7 amepork—§ogE humpmkapgFg T ONT chapgyar Taldte 5947

region sequence and a pested priper SDeCIfI c flor
VMESidel kappa | i @RB7chai p corndP3t repi on. 2:056 heayy  0.010

VWEETHand | T ght, ghal m PCRPrpgucts Were chgned Tnto o033
Sap l-lineari 7pr‘I anti hwr‘I\/ vectors cbontaini ng-lgd

VMIG#0 chaf n corfs®ant regi on Nehd kappa | i ghe: chain 1.980
VVBAEIRNT [€Qi OThar espeftivelya. The heavy gBain pl[asm @.347

aloxR272-site andlaloxsl-1 site-Hanking—tHe
W%\Pﬁ/ chain extﬂ%s& on|cass&%es. Ih addi®Fon, 0.009
248982n184c-B5€] Y domst?ream of t(btes$ox2272 I n d.de heawy 0.360

chatn Nl ab e A + Ihay A ol o vy Arasa F ool ct oo oo
T T III u (] ID a II Ilybl_l_f CDI Ol ATV T UCIC

2489?%';?'%#8% a p?gzgter hnd Tﬁ‘ﬁrnltl ating A& The 0.054
dqngralrryc:l n-resiigvance gene irsd.al so 1 ransdr96|0t| onglly n.d.
IIIII\CU lU A UUVWDLICCI.II C\J_I' gCIIC VI a—atl II"EO DCLI CIlTIv T,
The light chain plasmd has a | oxP site and | o0x2272
Examplei 4. dNefutealizatigntdidll6getivityai n expressi on cassette. In
[oo4s] AAd I)Io%ﬂrnlg%wlfuég bt th%l'%ﬁ'\'tl rhl 1oL bﬂﬁﬁkﬂobr@é o@tévﬂgelmoﬂ%% r&'screened by

I ned Ia e ore an
hiL-6 blegidng lﬁ’ﬁmH"??ﬁsé‘Qﬁ JP V9 h'h@cﬂe&ﬁnaﬁ'ﬁr@ﬁ [Grewih higagsaye|and surface
plasmort t&ohexé’ﬂ@A%@wmthewmnaémtv%s et tolckdet atnlgy Atr tfﬁe tested

v, IR b LA B3y Fo Akt HEs S L Sormna
potencypﬂfalseradtlqulesm maubplizing blhebRrgnddizted cetiulat $igmal transduction.
[0050] EB%QH%H&@SQP q\lL—é‘?@éArﬁ‘ﬁlh%@ lg‘?f)than;\gas ﬁﬁ?tle? on 2 96-well plate in PBS

onycl n-resl St ance and
buffer operpigbEhATE- phissata vasaised do aawe@wfyee RH-SR-WEEifegn antibody sample

solutlonéeﬁﬁ@fhesﬁﬁé'@ﬂ@ capdrdd RBIBRIAFO %S %aﬁtnﬁécﬂiﬂco?&?ﬁg fb the standard
ari abl e re%af n sequence fromthe sa

curve. T'h%ﬁa’@ﬂmch NSVETE CRAPPERY elp C‘P'Efé%‘ttr?é’i’o‘\‘/ﬂtf’hhﬁ' ?‘ﬁ‘é@ firgecombinant
protein (1Mpl\ﬂ)><@ﬁc€83@mgtahﬂotﬁt§ of &tibaby n&mer in ¢rtide aylﬁmﬁlriﬁa e@hdmon medium

or as puﬁ% ﬁéo&? ?rotelg I%{'I%I ?ro 8 lt%ﬁ&g%’d%nﬂ“&a Btlutlons The antibody-

ite
antigen |nmx@2552wgret |ecuI§;gé@at ro@ndtemneoacalblfos ~Rdroarts to allow antibody-antigen

binding frd iRl du}{:‘?at 9% ISLASEHED e Kner Dt to the hiL-
C%¥ EIS Pﬁ.‘gcg %I’E Ang}é

can t onet ry
6 coated |plates tps| Mpgaurement efdsqet hltféR-aﬁa & erehhﬁ@@taﬂd've thg(plate was

washed\ﬂiﬁ{]bdtﬁﬁmlmﬁh Wa@%@té&?eoe%@?ﬁ ﬂgdﬁ-‘&ﬂ?@ié‘(é‘d gbaa 5ht|6md: polyclonal
antlbodlﬁﬁg { Cogl rrnm%no?e G ht)rans A ALY lﬁg substrate (BD Pharmigen).

ICs0s were determmed as the amount of antibody required to reduce 50% of IL-6R-hFc

search), and deve oped us

detectable to plate bound hIL-6 ligand. Resuits are shown in the first column of Table 2.
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expressing the Cre reconbi nase,
reconbi nati on nedi ated by the Cre reconbi nase results
w0 poovhesissit egrati on of the anti body pl asm ds apCT/0i82007/013062

chr onpsonal

site-specific

| ocus containing the | oxsites and
repl acenent of the eCFP and DsRed genes.
can then be isolated as bl ue-negative,

oost AR RS AeF ik Bl BB

reco

Reconbi nant s
red- negati ve,
t|5|X<:I|n

the I{IL-GR receptor

was deterhérsed wsindn awifang aahreanyesﬁmahce.vauﬁifm @ttgeglmlrrSBelmﬁfemobculeS were

capturecﬁ%}j

Bl lindle

ence fromt

19 Boflbh Hif

amine c@wam pylengitoh?HhRY- mMileErmslutiant@ 26mht5GmY

ORLLinAbbifRe

were sorte

Bﬁ ?ﬁl{l 8urface through
Mﬁ énjected over the

receptorl%luH‘%cé‘ aadbbYRd hli1ed T&ﬁﬁ@éd cﬁest uﬂe@hog.r&emys BbUM& hiL-6 was then

removecg\mth Bd)dlgs

wer e isql at

et NGl Tl Py iR by

reco

t@.{}ﬁ'ﬂ?'%ﬁ% antlbody in

hybndorﬁzﬁ oomditer eat raddmhowes injéctedrpler tBe cAptui«girecBptodistigace followed by

second 'B{eﬁg I

I EVI?IIBEE% he S

BRLsp el

n 1%

od|

gd%f rEESI dﬁ&;b‘o

es

895 e;ﬂeformed

antlbody\mcbredep*@r ppmetexiyassugedagsea kéqrettd definmhld-6 blgickers fism non-blockers

(second RoRSFN Ipie

(Bl Ac
antib

ore(tm

odi es for

face plasnon resonance assay
More specifically,
human | L- 6R was neasured using a

the affinity o

f the

Bl Acor e(r) 20GGib0eé 2B|N%¢mfaﬁ£5t)0186ﬁﬁlL-é'|B‘3namg body was

capt-u 0—ah ani| eUSse aC.crrfara and av nne
A"t'b\?gkﬁ obg; (,h r{g tions \Gla%g&rb nantzf protel'ﬂfpgfzéi‘::;
el thep GG < Qlaftbllte] 6o Pliinfil 91 SR $eivity (Coo (i)
| Il.g DI ATV ] ! twWwatrerwas I ey J
VQS%% aih the associ ati cn an di ssofi at i on rate 0.097
VQ8FtbRst ants. PO7] Binding @ finities of0.6Ae anti podi €9.135
vvanala 1 |- OR Wgsg At SO mEasuT gy for BT teT S350 nd.
yvbri domaconditionedinedia or purified proteins py
VV6AA-Bt e} based &c¥hpet i tilon i #PRinoaskay. THe1@nti body 0.188
VVAGEPLE[ NS WEergpuriftied USIgAg Profelrm GagHi ity 0578
chronmptography from hybridoma cell conditioning pedium
VWECHAZk has bo®R | gG depl et®d (1 nlitrog&®20 For the n.d.
VVEFFAARPE] 1 T 0N E3g SA, DIji efT g consfant anpants of T nd.
W7G(§1‘i‘ht ons of >ARti gen |prot Bi%, hi|-6R-hFE9 ranging fronfd
vvoaB-110 [0 rrg/rdso and |ﬂcubah@d for two hourds at ropm n.d.
"E- I- U.L I\'ITC 0 reaCrr 'JQCUUU IJI I‘IU ”‘.:’ \,\.Iul I I Url un1
Ws%ﬁtﬁm t he a?ﬁl body |and r‘f'tlgen These™Sol uti ons wer e™?:
Contrioén {ransf &2®&d to 96-weld91 hl L- pR- hFc pb@- coat e 0.854
ptates—to—attow-thefree—antibody—+rn—themxtures—to

bind to pl ate-coated hlL-6R- hFc.
[0052] Theiabiity of Hilb&Reantikiodies 1o bleck hitgh @ictivityLin aFrchwas pregseled in the hiL-6-

dependér’i} myrom@iHE | ')QEMOWQEH' g n?a‘intéfre& & HP_V\@-QOH% MR medium were

onspeci fic

washedéwmeawa_\/h'#rﬁ Efsﬁ et anghplfusedh i ~1?4§mur5b

| ock |n

After was

The plates were

eEXCEeSS

Bdhbb-{ies medium to deplete

resmualdrﬂmctm Mbivbd&iéllﬁ%r&%h $@ah dewacml ré%sp&ﬁd@:ﬁmh@&w@dium at4 x

evg%lgevel ocﬁlg %I?tgg The purified
antnbodyl'p@tedaapmedseaev}allgfdlmm lelnganrB aod adbed tothecpiatedideds st adncentrations

0° cells ﬁ? H’g

ranging?r'&H 5‘?
conce ntfq;p@rqf @Cpl\ﬂs Qetls (S\LGTQJ@HW&

L et

bAnE OJerBéé%ﬂv

YSI'S USI Ng

rea ent

Rek &4 10 iR

Q‘ﬁ&rﬂ

Rif.- %Wv% 4a

tware

d%{t%tg?

giﬁw|fﬁ¢m??oh%t§a3ﬁt \?a@r% inyd §em'dlf ied 5%

%ﬁs to a final

CO, inchB4tbt. €At PBlenddiPowingibaSialils were measured using GCK-8 kit (Dojindo,

Japan). ICses were determined as described above, and reported in the third column of Table 2.
[0053] The ability of hiL-6R antibodies to block hIL-6 activity was also measured in vitro in the
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sol ution phase Kinexa(tm instrunment (Sapidyne Inc.).
[0048] Results are shown in Table 1 (control:

wheovanizaesl nonocl onal anti body to human | L- 6R ¥dI/8S2007/013062
Patent No. 5,817,790 SEQ I D NO 69 and 71). Antibody
(HCVR and LCVR am no aci d sequences): VQ@BA9-6 (3, 11);
VQBFl 1- 21 (19 27); WA-1 (35, 43); WXA-10 (51, 59)

hlL-6-re59%:ﬁ\? % ale hf l?ghnalv*f% me\?/’@%gé% lg%%c_‘t%%gﬁ%gsdé &%SAB&%J Imth a

reporter gldsifid cOBRininYBIBTATS (Hgnal TTd)sduggGandragtivatpr of Frgnscription 3)
responsezé%%gaw%wk%d 10 a’-ﬁ?cd&aila%:é %%3)'@1&4%?&1& Selid- \ﬁ&e(t%l]a}wmzed spun

noner an eterm ned 1@\4 Bl AcoreE r%
down and f-BYsRIAIRDIbiRerNeHINEY FtAPProximatelyy 2. B 18A CRLS RS Fnelated at
20,000 céllsrk%r vdﬂtuﬁfareelﬁéh tlss'[%t&lﬂtuﬂe pléfé; i TRNpWifiediangbddy protdiys were

serially ofEIE g AGP 20PT 4 PBPTFY FRIE S Ao [HBRS "8 g1 fom 0 to 100

nM. Subsafiidrlyj egonibirtane hiL emsistidedds theseelisdn adinay conden@ation of 50 pM.
The respgngwﬁg Qnea'lﬂ‘ré'b"%?é cgrbahﬁ]? Wet (!e(?IF ti’chLS l@oxﬂg R gf“@f‘tn & ﬁbnlmdlf‘ ed 5%

bioassays, reson
CO; incupBloAc bueiferage actlvme vwammmghylthvﬁ@ %@eéyﬁso @‘c‘ﬂéiéﬁﬁase assay

system (ﬁhinh%g{a"} l@:fs W@ret e r?rﬁngtlf‘t&% g@ébj?fg)'gg :’g}b@ﬁgasrﬂhrﬁggrt@d Mth8 Bourth
column ofd@bled-ne the pot ency of the antibodies in

neutralizing hlL-6R-nediated cellul ar signal
For the imunoassay, hlL-6

sduct 050
Examp'eréa% FPQBP% AYHSIs coated on a 96-wel | plate in
[0054] ARBShtibebly dindingecethpgtitioatima@nogbsay wesperfarmedusing ava control

humanlzgé'm'\ti‘clgcgdg tﬁ%%nﬁ‘:lnl-lkeecﬁ hBRefy. %@Ga\mel'l qunés?ﬁPérﬁ pﬁaFte was coated with

e anount” of capture

20 ng pegjwel PR IearmbinantRoten pyrmight AbAIC /éféﬁrIPékae"%ﬁW@"c binding
with BSA Gh'hiLOBR bRy SRERMSEKE KAIf oF the Eaﬁé‘%r@ﬁ&lblfﬂte@fmth binding of the

oo e ST B ) 00uPA P VAt O et
was addee® bmdnglmuﬂ&dhlymﬁdferalsrepwfoufs siddiagtat buxchy tgynperatune, the purified

antibodi%sna\{vgrﬁo y'%l ed in éﬂg tf‘?\a v? O%tené tnor}n'vc])f'éb %ghl W qth %'nd%llh%ﬂ?‘th J}Semstmg

res mere I NC
control antinpdy iattbe weﬂomfter?_bmdmu; of gdcitidralbindindy mﬁ%ah@@w was washed

away anggllqgk)fége Bguﬁoeé‘rﬁiboﬁg LJHS' &Ht%éf@&] wﬁh%@%bhb?é@ﬁ?ﬂ)ﬁ Qﬁ'ﬁlh%use IgG or

| ONsS were transferred coat ed
IgA, po'ygicmaé@,ntfhﬂdmaém ifim as flevelaneh ieing RhigPeatioATRE sUpstrates and
absorbaR&3Iat B0 WhREas reB6rdebiatireratagisdfiidtians ofx@s Mihding of the anti-hIL6R

AT e W i T .
experimésesy ednducteddistrevslriaeedlamnergresMBamagtetihrlegy Bable 3). Both

methodd %@%&%@%nsn&@??@%ft& 2\ ﬁk%d‘éé“ €8P t\?\%@%‘% A®NVEC10-1 bound

required to re uce5 A)o I'L- 6R

ep'topeso@teéét)albg eﬂ"'ﬂ‘dhﬁ capiolstinadyi mhils antigesias VRSAR MY 154 VVEF12,
WW7G4, WG, bRd V%dm[@épg%ﬁrém Bihd titdtihet ehifoBOS 3 antlgen binding was not

blocked B]ygl&t : o I %X%t?fﬁg gar{| Oe];”lgtn %ﬁgﬁét%ﬁ%% hlndrance from the

first antnbl@dyehsmmuedvmtrnggb epftapss phasoobe owesapapinge. Purified
antigen hlL-6R-hFc nol ecul es were captured by goat

anti - human 1gG pol ycl onal anti bodi es i nmobilized on

CM 5 Eahlé éc@omne@mvgnm @fmmeﬂbamd-n@ with Gotrak Anjibey
nvpp It g recept or surf a(‘pe ana on())“ 1L¥ﬂ1u%§s§é‘*‘%prgﬂuctlon)
(f VR8A%Gj eclion of |L28). Bound hlL-6 was thén

VQ8F11-21 96 79
vv3D8-4 97 84
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renmoved with a pulse of 3 M MC foll ow ng by

condi tioning buffer. Anti-hlL6R antibody in hybridoma
w@onvditsitered nmedi um was i njected over the captRCEUS2007/013062
receptor surface followed by second injection of
hl L-6. The percent reduction in hL-6 binding resulting
frompreforned anti body and receptor conplex was used
aSNFe re—tro—defimetggt=—6—ttockers—frommonggockers
(second colym, Table ?) Table 2 Bbutrali7§?inn of
h1 YV#C#i7ndi ng [0052] TRe ability pf hlL-6R an®i bodies
TR MTII-6 activilgy T Vitro jwas neasuregg n the
hil-6. depeddent nmyelons line XGi XG.1 cells

n¥VBF3214d iln hi L- 6- cBk ai ni ng meHi um were washed

TWhWesamgn NI L-6-Treepnedia and cpltured for 2g24 hours
in hll -ﬁ.fr%e pediumto deplete ;ng dual - hll-6 Fhe
st 1tel I]s were th@ﬁ’-spun down| and re-susﬂ@nded in
TRasgee-3m at 4 x 105h@el TS per and pl at edq20, 000
cells—per—welH—in—a-96-welH—tissue—culture—plate—the
purified antibody proteins were serially diluted in
Exampler8dCrossaspecidsl @&indiagtfrepptyt ed cel | s at concentrations
! i 2 : (< Moinant protei
ooset #7458 ot .o bos B OSAGIY oy LR\ IR e proti
using Bleqsorg.“b mCh(!éIOX-_ Qﬁﬂﬂé‘ aIbIWEQ'TQb'@f’@WWC&?QW antrigusedtc polyclonal
antibody3¥4s inimabilkdl Whd LesH R7rE Lt MGUIRBR mohbclb i aRliBodiés to a density of

rowth period, live cells were neasured usin %:K—S ) )
about 7£I|Rp (%iﬁoin?mr&ﬁnt judgwgﬁ)o_r m@gb@@@pgog@p&ll{ﬁsﬁéﬁot&% (Macaca fascicularis,
extracelldE8 ebiet) SEVE NCADRSH )| P& cbeckntratibh earigel bedweernh 4/D% -080 nM, was

injected é_?%rLtEe %nﬂgggyg% rfa-ggeﬁ%;blsi’ljléﬁ(% gF t@gl r%&erl? tti\g gﬁirl kgosqyf,]a%d the

Vit asured 1n vi
dissociati¢re bf thetousd gompiexewéremapnitpepdiroieal-trok] Botmagsodztion rate constant
; ctiad: Wit r yd
(k2 an iR e SR PSP S i Tt BARY o ToBR T o
Transcription 3) response elenent |linked to a

| uetaope aS€ofpafisonltt Binaihy AFIME AHhMaWRIRA Monkey IL-6R

trvpsinized _sphun down —um

A“‘H%d@pproxi maf‘é?‘?e'z 5 x [10% P81$9 per k9 iRd pl ated Kp (nM)
CodftoDO0 [cel Turmatite® | 1in a7de+osl [| tigsrE-calture 0963

|
pl at e. Fhepurifedantibody—proterns—were—seria-y
i luted |0 RPLIRERd addddEa OPhe] pl Aok Chl 1 o] at 1170
VQB8EbONaént|r at iHursam WG ng [f r BrA1E+HS 100 AMBESOHsequent | §.051
reconbi alltmleLk'é-ﬂ S a]dﬂ'ﬁ'%%gh?—mu&é_ssa frrrat 0143
concentiration o1 S!ioM The response was neasured i
WHE4Er ijnculbddumanyllbie cel | 2.576+08 hpur $.WE-BGFC in a 0.240
hum di fTE‘d‘ﬁ;faq' 3@'( {gTcubEt SHCT TErase activirty was
measured wit tfﬁLq  ead -@5’8WF}‘¥§I ciferase asshy
VVEALSem (( Pr digan ILBRC5 0] werBEd8Ber i neft ds08esck i bed0-162
above, [and KGREYIEER T N [ NG JOEN0EN COI GiHDEIDs 1abf € 2.0 154

l:ynrrplp 5 ___Binding l:pit pe. Diversj Vi [ 00541 __An
VQghHPBoody bi ey WE8hpet § t i7o17ER8unbas La8PEMS pel f or nBE77

usi ng as a kel AleRIUMaN! Zext Evobl Dpdy 4 tsE1gAaen | L- 6Rp 569

Brieflyi—a 96-well i rmmuhosorbent—plat-e—was—coated—wt-h

20 ng J|cr)éer wel | hl L-6R reconbi nant protein overni ght at
[0056] Alfiond\fHecfibublesteldi argibodies SVYWQBF 1 1,cv\iBAR]iang VQBAS strongly reacted to

monkey receptor with Kp values that differed by up to about 1.5- to about 3-fold from human

receptor binding, respectively. VV1G4, which was not blocked by the control antibody (Table 3),
showed no binding to monkey receptor despite strong binding to the human receptor with Ky of
241 pM.
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with BSA, the hlL-6R binding sites on one half of the

pl ate were saturated with binding of the control
w@niorhedys by addition of 500 ng of the contr ol PEEDS2007/013062

well, and to the other half of the plate was added

bi ndi ng buffer only. After three hours binding at room

terrperature the purified antibodies were spiked in at

a cent ration h and w t hout the
Examp'e?ﬂ‘ é%é%‘gt"? & NEEILRFIIBR nbég'd“%%ﬁm After one
[0057] Thebindiig aiﬁd:t;t toomahorbemihlhgﬁR phiouf ae@bma hvigo mayse 1gG, human
IgG1 or hil el%ﬁ% ldQ{/}% %rﬂ?m@h@k@)‘ @Q%t@ﬂﬁlhgg(E!éanAg&Iembg described

con oat antl -npuse
above exp%il’t)ﬂ:g@ﬁ@“t'ahﬂm%ﬁ? p@maow@napa%sm%%vwe@ GRelYig NaG

antibodies N MYARIN&rid IP-68Wad mpsclsd Mr&bﬁ@?tﬁb&ﬁ&ﬁ 1ats, 695, armz;vaad 1.56 nM.
ons 0

gk NG S e T
was also @letdérbinid iarelubifartes assay ik |Gsob fdralifferentsligfd isetypes were similar,

er C j e pl asnon
suggestiny r%s%ﬁg%%(regftémﬁo og@%%ﬁgt?@'tg??'sﬂmgg%ﬁnet hods gener at ed
consistent results. Antibodies VQ@BF11l, WBD3, W5A9,
WBC10- 1 bound ?mbgp%.wsﬁ&@mfi@e%&tbpwe contr ol

antibody: while antibodies WeE12 _\W

Anti®d9, hnd VWGLO- 3 gbpéﬂr&i)to tﬁch(@ dll stli n&p (8Md t o éCso (nM)
as ant genhl@mdl ng \GZ2EWS D) 0¢l6eH-05y ﬁhe Q.0m8r ol 0.150
ant i bopy—Partiat—conpetifonaay=res

Y- oy Taﬁ on | utit—F stetiT
hi ndr ance ’f;r@orﬁthe ﬁ dgntl bgc?v bdg)?mc. eg'gzst hough 0.228

VQBEPI-Rbpks meigGet be 70&%+Qs’6pp| n§27Esﬂﬁ e|3. @@ﬁiﬁet i ti on0.135

of Ant TIYersy +TEL FRRE 6
J5hodhigaE4s '™ "88 E{g8THT r@%qﬁ’ JyEXgHB5 0.249

Cross-specli es” Bi nd I aperit Bour anti bodies

ver e t pst ebllg&®r cr os%OQ%EQﬁ ilvi ?3950{500 nkeyQi2B886R 0.130

vo%ﬁ%@‘o Nank g3t el N U EheB! [ACOREELY  1|eCchpRoagy. 0.185

Briefly_a blosens chip on which goatl anti-nmuse-Fg¢

oo

pol ycl bnal MgR1 body WBRETGRbi PiZEldad usBd28o | 0097

preseni anhigdy L-6 mmggﬁ)nal s@TELG®AI|€S A28 densi ty.204

of abouwt—Z5-RU Ret onbi nanthyoan—or—mrankevy-—eRerer—
VVBA2ER pr ot 8'955"’( Mac acsaé?%gg cuI Z@E C&t r acepl1&'zl5ar 0.343
donmai n SEQgGQaNO P5AY2E€15 & cosznms atli onoroa)mge 0.188
hot woo 1 N\ H H nn+ nnnnn
et weeh—i—- T ? A C _ T L] L1_U\IU_y
surface. Tﬁ'ggcfﬂ ndi &38% ?15 re é‘ o?‘gtc @%Ztl body 0.767
vQiawi21 he d| aig&zi atl DrR2.88E+0R |boAr@E0Spljex W36 0.528
noni t ofred— RpNer =L cll = r3'E1E%” ASHEE. G4 TaAMT TRtBECONSt ATy 578
(ka) amd socCi ate rate constant (kd) lwere obtained,

and KD cal cul ated (Table 4). Table 4. Conparison of
Bi nding Affinity to Hunman and Monkey |L-6R [ 0056]
Anong the four tested antibodies, V@BFl1 1, WA9, and
V@BA9 strongly reacted to nonkey receptor with K
values that differed by up to about 1.5- to about
3-fold fromhuman receptor binding, respectively.
WLG4, which was not bl ocked by the control antibody
(Tabl e 3), showed no binding to nonkey receptor
despite strong binding to the human receptor with KD
of 241 pM Exanple 7. Effect of Constant Region on
Binding Affinity [0057] The binding affinity to
nmononeri c hlL-6R of four antibodi es havi ng nouse |gG
human
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Igd@ or human |g&A (wld-type and nodified) were

determ ned using Bl Acore(tn) as described above except
w@2@oat3tent i - human Fc pol ycl onal anti body surfBCEUSHG7/013062
used to capture hl gG anti bodi es. Mnoneric hlL-6R was
injected at concentrations of 12.5, 6.25, 3.12, and
1.56 nM The ability of the antibodies to neutralize
hl L- 6- dependent HepG2/ STAT3 signal transduction was
al so determned in a luciferase assay (ICso)- 1C50S
1. An anfilnsdydirfantipenbindi@ fragrhentdeensef, evhichmspenificatly higds humgnieterleukin-6
receptor @II}I{,—I%S(Z rv}«fi’(&éal??réy %mﬂ%ﬁ@?\/i B0d¥s &l 5o PP less, as measured by

ntlbody or ant' gen-bi ndi ng
surface plasmpneigsondndeeof , whi ch specifically binds human

interleukin 6 receptor (hll_-6R) with a KD of about
500 pM or

2. An angteﬁqyagear}gpgg Ws@&gg{gﬁ@eaccgrdl%ets Sﬂialpbagn&?%}%iggs m-ﬁR with an
affinity ata@hdt @efardonighemeldtivagores bindingdo dhordely dL-6Rai m 1 whi ch

binds hlL-6R wth an affinity at |east 2-fold higher

relative to its binding to nonkey |IL-6R 3. An
3. An antibodybarlntigenduindige frapmeot angofding tre¢lainad @6 RdFergPiising a heavy chain

complem%h MidtePhining RIS ?(t@ﬂSEd&ﬁQM%r@@héht%ﬂHﬂ' EHRE GBhin, wherein

mn|n egion domain and a i
thegeavy @hatnrthtgaogr%n Pﬁr@pm MG AHERA ‘b“gﬁﬁ 0?1‘9 formula X' - X
x‘*coxﬁ)r.l)ées(a,n xamx?o_ m?l-dx’é eqgx@ noe™ ofX 't hex'f enditi- X X3 x“’ (SEQ

1 48, =
1D NO:247) pregSin = Rlagy® =Tys £ L oy, ™ g 26 =G K = s nte 3 = Pee
X® = Asp| B’ HDe2XP)= W:eoueatpsem X' AlPne otabsenty X2 XY atoiGagseniK'L= Tyr or
absent, )@59: Tﬁ%&faéérﬁ xX& T r%ﬁ fab8Ent™ & é?y r &bkent, %87 = MStRr alent, X8 =

Fo or sent, Phe or absent X12 =
Aspora"?/%ﬁnto?nda’é enYal oxeysentrppd or absent X14 = Tyr or

ﬁ?%ha%k@)ﬁfﬁ HWmai carhpifdds, ar?grﬁblno atad/sé}iueabé Qﬂ{h\e fi&lﬂula X' —
or_,absgn sen a
a’6$en(t Xandxtﬁé( (%%'%@go% TR i ngg’b%r@‘@s atHS
X' = AsmBi Tigr, a(ét:CSaeBﬁJQrRte of =tAre, Xb# b candIX® =XBr.- X3 - X4 -
X5 - X6 - X7 - X8 - X9 (SEQ I D NO 250) wherein X1 =
An, X2 =4dn or Hs, X3 =Aa, X4 = Asn or Tyr, X5 =
4. An arBbpdly Hoantigeinebinging frapment xerosdipg do clgig SxBirtherpempusing\n
q{gdvp‘eﬂ%n%DRﬁ‘tdoWh RoRgiidifg bh @m@bc@cseauémdwoftt@e formula X! — X2

-3 - xEor Rl Bk I B NIZAD SARER b= RO o & Rp. X° = Thr X' =

Phe, X® XAsp, X8=-Asp4 X! —N5/r -andx® XRla; X8 (SEQ | D NO 245)

erel lnl%Rgdy din %r%grlsit(/tg an gﬁrah&géld s&gnencgﬁf the %}ﬁ‘tula X' - x?
-X° - X‘bhaﬁs X%F& d@ﬁdSEQz@tﬂéOt%ﬁwh&rﬁH&Pﬁ rFolleaei ‘dals)éqfl@ﬁbé( of Trp, X* =
st Lg ,x%dxxal X4 - X5 - X6 - X7 - X8(SEQ
Asn. X %&I&Dﬂ%ﬁ\/\yzereen X = Ilree or Val, X2 Ser, X3 = Trp 1 w2
@dzgm—ch@ DR1 domajn cogprising §n ammo-acgg,seqmexg the 1o|r|@ula X =X =
X - x4 ﬁxt Lolet xhaixt (SBRYDICOTB) GRRENSNE GIA, X By, ai=dle, X* = Ser, X° =
uence of the formula X1 - X2 - X3 - X4 - X5 - X6 -
Ser, and TeR 3"8EQ | D NO 248), wherein X1 = Gn, X2 = Gy,
aXﬁbht: chaia,CD®R2 doBmin cofbprising an amino acid sequence of the formula X' — X? —

X® (SEQ ID NO:249), wherein X' = Gly or Ala, X? = Ala, and X® = Ser.

\
Claims

5. An antibody or antigen-binding fragment according to claim 1 or 2, comprising:
a heavy chain CDR3 domain selected from the group consisting of SEQ ID NO: 25, 153,
9, 185, 41, 57, 73, 89, 105, 121, 137, 169, 201 and 217; and
a light chain CDR3 domain selected from the group consisting of SEQ ID NO:33, 161,
17, 193, 49, 65, 81, 97, 113, 129, 145, 177, 208 and 225.
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Ser, and X6 = Trp; and a |ight chain CDR2 domain

conprising an am no acid sequence of the forrmula X1 -
WX2007/1X868 SEQ | D NO 249), wherein X1 = Gy or PCHUS2R7/613062

Ala, and X3 = Ser. 5. An antibody or antigen-bi nding

fragnment according to claim1 or 2, conprising: a

heavy chain CDR3 domain selected fromthe group

consi st of .S D NO., 25, 153 . 185 L2,
6. An anggbdy erigs oinda haggent Sprdig o gaim 2 ity oot fprised
atleaiy clGHRT DRhHbmases ddedted frbmdihre gheugeansistioo 1§ SEQ IYNO: 21, 149,
f . ael ~449, 65, 8 1, 97, 113,
5. 181, 1,55, 65,55, 1, 112,095 ooy fer. R20 - Doty or
adweaiy ehaib i GRIRA gomeiysriested Feoy i mgourcasisting f SEG hbP: 23, 151,
7. 183, 3608R 4115 8%: 16?%._*’1%}’3(?5.“?791% dggfai 243e| ect id fromthe
<345 B BB iR el Boe v haitng Mt g 20, 157
13, 189, abasn 7CDB3, thoyei2s, s€,adBer0sd andR22heargh oup consi sti ng
f . . 5 Le: :
<Yy 6B Bl abrigiy Seheeidy gdftng Bupnsiube FSEGBNO: 31. 150,
15, 191, 4&] @& 178 961 b, 112€, §#DUITScdnspBY 2%@- of SEQ ID NO 29,
157, 13, 189, 45, 61, 77, 93, 109, 125, 141 , 173, 205
and 221; and a |light chain CDR2 domain sel ected from .
7. An antibedy PoaRigesRINGING Apostentaesargngte clgim S ofdy whekein jhe Reavy chain
CDRs afdthefight di¥hin EDRslddmprdst/, 143, 175,t207 ang_ 223. 7. An
/. Or i gens ing fr 1t according to
%?'ﬁw@a? g%ﬁ%’ﬂﬂﬁ@%ﬁg%l n CDRs and the
SEQID Nshas®d, CDRISS endrdEeR IBNQ:15Y,NG92161; 23, 25 and
j ' Q -1 151 , 153 and SEQ
SIRNAY, 78 S50 BP0 Rds M 1o o S0 1D No
SEQ IR NO:1181. AR, BE@NSRE 1D14Q@: 1888391, 1195, masipredie'M D
NG 189, 191, 193, respectively. 8. An antibody or
- antigen-binding fragnent accordi oclaiml or. 2
8. An aglihagy o5 RIS RS TARTTHT #5141 N0a AT e (TCORPTsG
Sledrgtobdinf variabldhegmoiit \tRnsiledted flowfth€BQ U diSistieg of SEQ ID
: A 7 ne? : , 1 .
NO:19, 473 179 2P 3% 05781, 7R3, 83, Jisy 150, T, 24, 103 2eg g ana 211
and variable region (LCVR) selected fromthe group

&%’Iﬁicﬁéiin%rigﬁie$§?oh@bm=i) 3dlectbaFrord the %@Zp c3rSsting3st, SEQ ID NO:

43, 59, 75, 91, 107, 123, 139, 171. 23 %03 and 9.
27, 155,911, AR’ #R9: Bddy 48r 58ntd: §an18 RN 3% A dneR '@éc%ldoé 9

to claim8 , conprising HCVR/ LCVR pairs selected from

the group.consisting of SE NQ. 19 : 155; .
o S B TR I o i
selectedBBdrBthe 98P I®ASIsnG o1 SEQ ID3ND1 39272847/ 15% 3/ YU 117867, 227/229;
231/233L88/4%7 31/59; 67/75; 83/91; 99/107; 115/123; 131/139; 239/155; 241/155; 163/171;
235/237; 195/203 and 211/219.

10. An isolated nucleic acid molecule encoding an antibody or antigen-binding fragment
according to any one of the preceding claims.

11. A vector comprising the nucleotide sequence according to claim 10.
12. A host-vector system for the production of an antibody or antigen-binding fragment of an
antibody which specifically binds human 1L-6 receptor, comprising a vector according to claim

11, in a suitable host cell.
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235/ 237; 195/203 and 2 11/219. 10. An isol ated nucleic
acid nol ecul e encodi ng an anti body or anti gen-bindi ng
wo e@gmedss accordi ng to any one of the precedi nECT/US200F013062

11. A vector conprising the nucl eoti de sequence

according to claim10. 12. A host-vector systemfor

the production of an antibody or antigen-binding

fragnent of an anti hody.which s L [
12. A nopl Sgtpcyafivn Ao Sl 2. JLBLaY He BB} G 8 S ERApl e or
eukaryotit kell iseleateslifraralohe ofi@stE. celilor a:HACRbSt - vect or system

according to claim 12, wherein the host cell is a

prokaryotic or eukaryotic cell selected fromone o{;]ﬁan
14. A mathog faripregucingcpoapiili-6Rantibady e wweﬂ&'"{w ?asmat reof,
comprisiﬁ%bn‘o\n’iﬁg EdRst el RfRelvedtior 8yte@ieitcbidity tadidimat®nt3 under conditions

... théreof, conprisjn rom ng cells . of a host-vector.
permitting peqditiar S FTGLERY BY et Gerepsats trsP Vet i Aibody or
fragment protititery producti on of the antibody or fragnent

t hereof and recovering the antibody or fragment so
produced. 15. Use of an antibody or antigen-bi ndi ng
15. Usefof agmetibodyf oraamtiganibiutiyg fiagment of@ntantihngy aecordingde anyrene of

claims 1 g? %q’n the Mahilibe g{ é‘?‘mel&'ic‘aalr_'r‘igé\t %&E'I%_@itg areRtiath OF inhitsit APIL-6-

) tenuate or rnhibit an | I ated di sease or
mediatedfisgagreer diserdeniirmAumes. An anti body or
anti gen-bi ndi ng fragnment of an anti body according to

any one of_ clai 1.to 9 for use.in th ten [ [
16. An e o1 SHeEP-Png aSment 8 oy e Big B ARy s o cams 1 to
9 for usedinerattenufion Ar piidvitiee elian Baf-nusigied disease ovdispidsy ffga human.
an anti body or antigen-binding fragnment of an anti body
according to any one of clains 1 to 9 and a
17. A phsimenewtioat ceaPesitioit eappasing ae apipedy Yrandigen-pinding fragment of an
antibody’c¥BEdR it nydeCorMiia @9 bAd alphbimaceufically Acoepetibh edtrier or
. ‘disease or disorder in a hunan patient, the method
excipieNtonpri si ng adni nistering an effective amount of an
anti body or antigenbinding fragnment of an anti body

1. oA 08 Rl e W v
patient, theametho6 commrising dddhisistesiog@n effestivaiemoliet cfiantaritibpdy or antigen-
binding @%%fﬁg?f%wa%@ibgdf Qﬁéﬂg@%%‘rtg afty bRE lof Liim& td 9té TRTRIAY Patient.

sease, Suc ohn®s di sease or ulcerative
colitis; or system c erythenatosus.

19. A method according to claim 18, wherein the IL-6-mediated disease or disorder is arthritis,
such as chronic rheumatoid arthritis; ‘an inflammatory bowel disease, such as Crohn’s disease
or ulcerative colitis; or systemic erythematosus.
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