WO 2009/ 155180PCT/ US2009/ 046837 ANTI BODI ES TO | L-6 AND THEI R USES

CROSS- REFERENCE TO RELATED PATENTS AND PATENT APPLI CATI ONS [ 0001]
Thi s applwoanewsisssbai ns t he benefit of U S. Provisi onal PRAUSRe09ApSBT cat i on
Serial No. 61/073430 filed June 18, 2008; which is incorporated by
reference herein inits entirety. JO NT RESEARCH AGREEMENT [ 0002]
The disclosure and clains herein were nmade as a result of activities
undertaken within the scopdNTOBORIGEDTOtIL6eANATLEIRPSESTENt in effect on or
before the date the clainmed invention was nade between Pfizer Inc. and
Medar ex, | nc. BACKGROUND [0003] This invention relates to anti bodies
and anti gen- GROBHGEFERENDGETOREIAIED RATERTEANDPATRNR ARRLBCATIONS
invention also relates to nucleic acids encodi ng such anti bodi es and
antigen binding portions thereof; nethods of making such anti bodi es and
anti gen bi ndi [apopp Mhiscappliddtien elafms thergeosfittaf thS. RyovipichaliRaderd denlication bodi es

or antigen . hindi Lons th a. ' i rseantigen
b1 ndi ng- SBFEIHE AT pe Jun' 8 Bl Bt K3 rbiraRUEH PRIerte A sl 25
known asentiregr feron B2 (1 FNB2), is a pleiotropic cytokine that belongs to
the famly of gpl30 ligands and is produced by many cell types, including T
| ynphocytes, fibroblasts and nonocytes. |L-6 is produced constitutively at
low l evel s and is readily i niDINERESEARCEAGREEMENT Ul i or inflammuatory
cytokines. I1L-6 binds to a specific receptor IL-6R (gp80) which
het er odi meri zes with cell-bound or soluble gpl30 to forma functi onal
recept or conpl@02] Bhadiscipsofe drid-diaite hietein wersgpade as aresulitab gctpvitiesul ar event s
includin ctivation of - i ignase
<1 qnal 1 ngnayiagRauinRp shobe otlion CeaBRRRnAr A R SF R BGR b 900
and di f f eaendd mtemtionafasBnadd batwaen Pfizatdog teed Metagy, Incact i vat i on,
hemat opoi esi s, osteocl ast activation, keratinocyte growth, neuronal grow h,
hepat ocyte activati on and acute phgiﬁr@gg)&@hp i nducti on from hepat ocytes.
[0005] IL-6 plays an inportant rol el cel'l” abnormalities as denonstrated
in system c |lupus erythematosus, nultiple nyeloma and | ynphoproliferative
gluts gir ?T?ﬂrjﬁ 'e gln C}Oﬁi :'l'gmflﬁ\lf'e&?lgrlx ?elgtleg % :'arm?alold%gtaﬁg aln{?génhﬁncmﬁé B8ﬂi8ﬂ§me§edﬁhat

bind to human IL-6. This invention also relates to nucleic acids encoding such antibodies

and antigen binding portions thereof; methods of making such antibodies and antigen
binding portions thereof, compositions comprising such antibodies or antigen binding
portions thereof; and uses of such antibodies or antigen binding portions thereof.

[0004] Interleukin-6 (IL-6), which is also known as interferon B2 (IFNB2), isa
pleiotropic cytokine that belongs to the family of gp130 ligands and is produced by many cell
types, including T lymphocytes, fibroblasts and monocytes. IL-6 is produced constitutively at
low levels and is readily'induced by infectious stimuli or inflammatory cytokinés. IL-6 binds
to a specific receptor IL-6R (gp80) which héterodimerize’s with cell-bound or soluble gp130
to form a functional receptor complex. Binding of IL-6 to its receptor initiates cellular events
including activation of the JAK-STAT3 pathway and ras-mediated MAP kinase signaling.
IL-6 can elicit a diverse array of effects such as proliferaﬁon and differentiation of B cells and
monocytes, T cell activation, hematopoiesis, osteoclast activation, keratinocyte growth,
neuronal growth, hepatocyte activation and acute phase protein induction from hepatocytes.

[0005] IL-6 plays an important role in B cell abnormalities as demonstrated in
systemic lupus erythematosus, multiple myeloma and lymphoproliferative disorders.

Similarly, IL-6 is also implicated in the pathogenesis of autoimmune and inflammatory



di seases such as rheumatoid arthritis and osteoarthritis. Recently,

i ndi rect evidence suggests an associ ati on between IL-6 and chronic

obstruct iwe 2paisssary di sease and insulin resistance i nPCYAS2@0iHEsBet es.
IL-6 has both pro-inflamuatory and anti-inflanmmatory effects in the i mune
system indicating that this cytokine likely plays a central role in

regul ating the physiol ogi cal response to di sease. Therefore, targeting IL-6

can pot eplskaddsysueh QY irguntdisit 2Pkl Sndoesieddrhritis) Receatly, eidrectfevienease ar eas.
[ 0006] An increase in the production, of IL-% has. beeﬁboobser_ved i n.a nunber
et SVERY

of di sea8degesANREsAgation betweamtl-Q apd seBic obst, gNsUsease andych as

r heunat ojfduf feRistdnics in fypé haiiaBtdON.-6 AHO BathPrédinflamnitery iaad anfPadaiinsatelysease,
osteoporosis, liver fibrosis, solid tunprs gr,ena,k ce‘ car c'k ona).,

prost at i Effefidiindha dBeENe arRiePsndifainddnaighis dytoking dikely playi @ qenira)rple’in

el i gnangdgRtating 1tk physRidgilaf RBosscto TRRaSe. THRFdfeeNtdrydtiPg M8 Tan pblcAhaly

| ymphocytic | eukem a, and nmultiple nyel oma). Research has indicated that
IL-6 is Piayidedhergreyiic henefitdp ayately ohFisRasRA'6RS t hese di seases, particul arly,

cancer and rhgigeB} Andn@EadY ihitheSpdadetioh 1166 PBE bedn O5denEd ih la-rfintleeut d

translate into clinical benefits. SUMVARY . %0007% An isol ated

ant i body dispasastinglediogiAeaigeoiissass. aweiByne Jisgasepeich 8 AUWnalPidds 1 L-6
and may  gfhritRSinf8mhatibn, BFRBFMI iACAGD Hagkt's @iBshse0bBeSHdro8SiveTRdisi ng t he
anti body or portion are produced. . [ 0008] CbrT‘FOSI tions conprisi nég (1)
t he heav§oliditmers (rengheelberasiRomeh erasiatic AndPIafsivh FACStH BpWGIogicgt cancers, an

anti gen- pidyinifligR&HdidsO@ Y. [ Dt@Ean'g biseBSe, aBkthin I hatids, BRGIic IEfphueglie ¢

aci d nol ecul es encodi _rg)%dtéhem and (i |é a pharmaceuti cal I,F accept abl e
carrier lgukepidoandBwitivierayelemabfiaseaist haa{ndicatadiBat Ik ke QiR ner

CONMPONeNpathdfébsASof tndry & BB diseadEr PhrtRllafly, Han8&tQfd rie @840Id. arthritis and,[ 0009]
Di agnosti c and therapeutic are also provided. Simlarly, the

) net hods a ; p
ant i - | L6therrfpiseRlogking Ha6 sheyld BAHAtR IMtA §/In63! EBFYSt her eof are provided for
t he manufacture of nedicaments to treat inflammtory and non-infl amratory
di sorders. [ 0010] Vectors and _host cells conprising the nucleic acid
nol ecul es, as well as nethods of re%f‘”ﬁﬁ%’tl‘y produci ng t he pol ypepti des
encoded by the nucleic acid nolecules are provided. WO :
2009/ 155180PCT/ US2009/ 046837.. BRI EF DESCRI PTI ON HE W NGS.. .
[0011] Fi gur elOPOZh&/%S%ﬁGSPPMrW 2BHIR né'}eg W%BT%%%I&PBC'B?&&EH‘%S of
t he heavy -@8fd hiaghict 801ah NL-8 addeptdr anfag@hie) ane eompostibriscoiipeising searttibedy
anti-1L-6 antibodies 9C8, 9C8 N68T 183S and 22B5 heavy and |ight chain
vari abl e°f RYHIhEreRIRIYFER smat ches are shown for the 9C8, 9C8 N68T T835, and

22B5 ant i body)oooghecRigtsitionecamptasing (hade assvynaranatlighechaim ti{esyariable i ndi cat ed
D B Dol S exespor et B b6t o Rt R HEE Mot boay
as det er gtinesblduulds erebding iesmh;| andi (Nes pleararackitioamp Ascepiableeartierzoe ptovided.
dosed w The GBRPETE BmauRr e aise 0Ny SePRssy Laaes Pdte RV G Befiicy
and 5.0 gwidgnostiesgsnmt. CRP was neasured by Meso Scal e Discovery (MsD). LPS
was admini st e[O%ngltDiatgb\%st?c Qr? t@\ngpgStig r%ie{?'ntods are also provided. Similarly, the anti-IL-

6 antibodies and antigen-binding portions thereof are provided for the manufacture of

medicaments to treat inflammatory and non-inflammatory disorders.

[0010] Vectors and host cells comprising the nucleic acid molecules, as well as
methods of recombinantly producing the polypeptides encoded by the nucleic acid

molecules are provided.



DETAI LED DESCRI PTI ON Definitions and General Techniques [ 0013] The
term"anti body" is synonynous wi th i mmunoglobulin and is to be understood
as conmorWvo 2RoMAIsin the art. I n particular, the term aRCITRSA809i0$683Dt
limted by any particular nethod of producing the antibody. For exanpl e,
the term anti body includes, inter a/ia, reconbinant antibodi es, nonocl onal
anti bodi es, and pol yclonal anti bodi es. [ 0014] The basic anti body
structural unit is a tetramer. Each tetraner is conposed of two identical
pai rs of pol ypeptide chalns eac air haV|n t" (about 25 kDa)
and one "heavy" chain (aBRIEF Sﬁﬁ) .%ﬂ%ﬁﬁﬁgwktgﬂlnal portion of each
chain includes a variable region of about 100 to 120 or nore am no acids
primarily respgong] Plgard Pshewd a@argrfn«m)gmmeIg@nnnn“étwnmarabﬂmquams roathepor tion

of each chain defines_a constant ril ect or
e onheayand IohtphayArRAE raplens ptuasreh serersestiis AR Satiedes Siie

chains. b@a\meafrh@se%n@rzezs%lr@asy én@nbm@hém vaﬂéﬂdlé aeg:mrrmy nd$rphteheareepsi | on,
and deflne the antib s isot 43'32 as g tétg ‘D%A and I@}?

respect i §RAWn OW'terﬁq'tsl HY6&n 809 2¢Raen °dty}1 ? 51368 UAP IS A Sht

regi ons gfiénateh emga e indlicate &lncBdigif#) 12 or nore WO

2009/ 1551é0PCT/ (5)8%2/ 04%5850? amyﬁ%pacnl ds, (\ﬁi)t h the heavy chain al so

including a "D'" region of about 3 or nore am no acids. [ 0015] The

¥ ar i aflhe r egl 2};%19«3?&12 sHWWe'tb@héerGﬂﬂaE-Fea@ﬁVé prowéih ectctdz)\fgb therveanwnwlel Y,
ormthe antigen bindi Si an i i bo r _exanpl e,
has two. e REEYOET TR3S Ibaspiivody P us s cgr oAb B uEmee s P BEPas, 1 he
two bi ndAQ&hyS'Ee%ﬁ PRI rdgrEseddEn average val@@@ﬂ@]ruﬁhERW&bma’ﬂdzwohﬁ@wrmortkbw he
heavy and |[ight chains exhibit t sanme gener al %%% éure§ rel ati @
conserveﬂt$5b%%ﬁ®6r"ﬂthr@ﬁlc&@a(ﬂ“%Q%]“H%V%}af"ﬁ%g §E% Y45 D9rkg ﬁ/

al so cal ch %B%rﬁf@ﬂaﬁ Ha¥ nfllsBredl Y M&sd SEHIO DFscOverFRRSD). ThRS s m " var i bi e

refers to e fact that certain portlons of the variable domains differ

ext ensi véd'vlﬁlsrﬁef§@@u%ﬁdbh%*rt§'ﬁt§%tﬂ| bodi es and are used in the binding and
specificity of each particular antibody for its particular antigen. The
variability, however, is not evené%lrﬁdl stri but ed throughout the variabl e
dormai ns of anti bodies, but is CDRs, which are separated
by the nore highly conserved FRs. The CDRs fromthe two chains of each pair
are aligned by the ERs, enabling binding to a specific epitope. From

N-t er ni ngﬁm&%&@&maﬂﬁgﬁ ght and heavy chains conprise the domains
FR1, CDR1l, FR2, CDR2, FR3, CDR3 and FR4. The assignnment of amino acids to
each domain is in accor dance with the defini El ons ?)nces of

Proteins of | FRAIAbITAE A “anHpesye 5t SYPRBYT NI WE?WWQEP%?”‘EEQP
Bet heSdaunMsto()é%gEoﬁ%nW%)N)w in @ &P0 OliPatioctildrethls tekm AitibodBisalot ih@E BY1- 917

(1987); Chothia et al. Nature X 883 (1989 t di scl es_of which
are her ePRY PaEisyIRuNSihed °B9r°rdé?'39 éf?c@‘t'bogy for E[’@%ﬂ’ﬁ r‘lt’steUE @89?1%0[yé??tU(§ea?h

ant i body jrftéradiial @cobRaheshtibediBy, modeRinal antibbeies carel mﬂycﬂbnabamtblod@al ant i body
that 1 s obtai ned fromthe h\é Cb{doma of For ex

t
anti-1L-6 mon&Q18hdhebasicHn C%rng‘ri"Wé‘Qésa?rge &thfggaﬁh tedragieL ([b&)n%f)dﬁgg from
hyblrl dO”th tg@aderﬂlfcaﬁpaﬁﬂébﬁ |p@l9§e|$th!@rdhafns eachtpr?lrtt{aﬁ)ﬁubaine'l“h@wt‘t @bout’ Zﬁflldiba)gihdoL
ol ypepti de anal o ans_a e that .conprise as
stbst ant Pas hetunt sy Ebodcaner S BpdF e Arainp Agmis §otiel chrae SR Rbwbes
subst ant i aidiye tég&)nsarwoﬁmtbqaow neeé ammoyams privearile fespensilsle dori amtigerci d

i no. acresodbbeti 11 poRobERrReCedhanStRacarBr by ors vl e bl PARHE '

r ef er enceespBAsIBIREE: ef@@ﬁirmtléﬁngmaamgthMS%e olasdfiechas kappacinddambada, or
can be at least 5

200
| onger, HofY CEQWSO?F@W Bt(‘—?'%%arled;??gssggd taﬁéh"f L(liF 'Fg«%’%??r %gh/ﬁe%&"gﬁ A@Q%f%
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sequencech‘f"ﬂS §B‘?n‘éa”ﬁ1?i? %Qé%@stqq'ﬂéeq(g}searrg h%réeil mj aceg" s? lﬁcgﬁg%%&%ge

gernl i ne sequence. Anal ogs of antibodies or i m‘runogl obul i n nol ecul es can be
readily prepared by those of ordinary skill in the art.



WO 2009/ 155180PCT/ US2009/ 046837 [ 0019] As discussed herein, am no
acid substitutions to an IL-6 anti body or antigen-binding portion thereof
are t hosevetoetmssaspi cal ly: (1) reduce susceptibility toPpTaiSe@psiss7 (2)
reduce susceptibility to oxidation, (3) alter binding affinity for formng
protein conpl exes, (4) delete or create a site for glycosylation, or (4)
confer or nodify other physicochem cal or functional properties of such
anal ogs, alvitto aids), With éectieavy phain falso indluningg "D'breglon®f about 3 or f@20]nANnal ogs
can include various substitutions to the normally-occurring peptide
sequence@“®¥r exanple, single or multiple amno acid substitutions,
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e OB o ARG LB IR A0\ 5 SR G RAMPY
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ingle chain ti LeS, o _ a . abodi e
ar 0 bt valBh{ R gatb T o B SR e B e (A GERE RS a0l €5
expr esseflatune amsmlses preisgpeing diddosuras nf wlmgln atesherginangarpivalediyaeferenceoo

hort t |
her eby  or ci K57 hESHSARIETE SHE Sl RIS (PR R RAhEE IS PERaEOU |/
chai n anchonpelabalragtibauy thattis gbtalriedrimnntjpeﬁybe@ma nffad@ﬁmedwmhﬁﬁe‘:@rr mor e CDRs
can bo. cB0nBR 1y REReAE T PG ek B S ARy =¥ PREbER g IERT, W
havi ng ohgbrlonma®Es, lmra&uhgjoset@seoft he binding sites may be identical to one
anot her or ma e 0022
Still further¥00q§] {aft%o %Eglro Z&tﬁggﬁé%@?‘ Qng{gg? ﬁ%%?{o%?@ﬁd@ trr}%ty be Lart ]
of lar gecompnwmsﬁwmrlbthahbbesubsw)tlaf ldﬁlntﬁldtmm@tﬁiﬁiféﬂ@e amingAsisRAgMenge
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o ot oi ns 200 "B LR Rl Aioh 38 LY ok (A6 o B R RO e use
of the stl'yp;pala{vpdypeptldeenalegs oPmprisenerieeoraneretcopdy ativesrigo apid sEbstiutignd use
fo make rReei ot TR [Sbef M R ieche b g o et e B0, 20
wher e oner 25 anmoeachBRsnsj ropiga@ he ahteiabio?B, 68r €0,i89c 80.p@0af 2@ion Zﬁqga'ﬁ'"ﬁﬂpkfé’éul e
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speC|f|ca an antigen suc such

enbodi rrentcﬂdetﬂWpemR(ese)naw VﬂtM r%@rﬂmd’-’r@t éoﬁ&s@aﬂ 18f 13 1I4aﬂ@e1r5 ¥di’ypept i de
chain | PSR fer8fae be
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f r agment smlruaamdb&qu@@p@ﬁe&i%ﬂ”dﬁﬁﬁﬁ%@%nﬁ"@@@ﬁ@éaﬂﬁﬂqoﬁ&seﬂﬁyn@ﬁﬂ?gi%q"é‘”

techni qu vely, of whole

ant i bodi &0' e%@eb%%gamlFgé%ggg%g‘n%:egﬁgsd'% ﬂhgﬁgﬁgtﬁg i mmunoadhesi on

nol ecul es can be obtai ned using various reconbi nant DNA techni ques.

[0023] The term "chineric antibody” nmeans an anti body that conprises
regions fromtwo or nore different antilgodi es, including antibodies from
di fferent species. For exanple, one or nore of the CDRs of a chineric

anti body can be derived froma human |IL-6 anti body. In one exanple, the
CDRs from a human anti body can be conbined with CDRs from a nonhuman

anti body, such as nouse or rat. In another exanple, all of the CDRs can be
derlved from human IL-6 ant| bod| es. I n anot her exanple, the CDRs from nore

~ =



absence of the second antibody. The alternative, where the binding of the
second antibody to its epitope is also detectably decreased in the presence
of the fiwetoemtssisody, can, but need not be the case. TRAT/USS0IA48BT St

anti body can inhibit the binding of a second antibody to its epitope

wi t hout that second anti body inhibiting the binding of the first antibody
to its respective epitope. However, where each antibody detectably inhibits
the bindi ng ofootbe Astdiseussaai tidoeidyarmino hcidtssbstbgtivas ¢o apil-6peatikndy (o galigen-

whet h i h I dt
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am no aci ﬂtps uences differ fromeach other by conservative substitutions,

t he perc8 BILSe®e"G@nt ity may be adjusted upwards to correct for the
conservative mmmr & héftertrhanﬂgdmﬁbmduug portion’ I\Aa‘aamsarmbodymf@rﬂgb a fragmenlj aignnent
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Vivo W t Sat tt@b%t &1ebiRGIAGRIteIN
mul ti pl epongé) fﬁéﬁgm})@ﬁle”a\%H&Pg{n\g\gr?ﬁﬁ%rmﬁ%{noﬁésae% lé| n It 'egart to
contact IrLadditurt, lone hemars CBRgifeom an aaﬁhng@?ﬁmwdfiﬁgoﬁﬁéﬁq 'f‘@r% 3fgeEr eof .

L 0028] - TREbEde Jﬁ'ainsﬁhucﬁ%faﬁrb% dofalBfkPEZHR Rk IETE aRRRGENh assay.
This ki n§ dPassa own tthose of skill in the art

0029] Thka mmri?e \ingperte o l@&h?‘ St |

[ ] Teebodinmarteha ) p@d@@d it mwlmﬁl@srﬁl%m idetinahfaonst
specific nogl obulin or T-cell receptor or otherw se

i nt eract Fﬁbtﬂg} ?ﬁné?bg:aecu €. Epitopic determ nants generally consist of
chem cally active surface groupings of nol ecules such as am no aci ds or
carbohydrate or sugar side chains and generally have specific three

di nensi onal structural characteristics, sas well as specific charge
characteristics. An epitope may be "linear"” or "conformational." In a

| i near epitope, all of the points of interaction between the protein and
the interacting nolecule (such as an antibody) occur linearly along the
primary amno acid sequence of the protein. In a confornational epitope,
the p0| nts of |nt eractl on occur across am no aC| d re5| dues on the prot e| n

o o o o o, o o o oy o o v o o



[ 0033] The term "humani zed anti body" refers to antibodi es of non-human
origin, wherein the amno acid residues that are characteristic of antibody
sequenceswofR0a%ssrsonhuman speci es are replaced with resiPGiasS20000e&#37 n t he
correspondi ng positions of human antibodies. This "hunmani zation" process
can reduce the imunogenicity in humans of the resulting antibody.

Ant i bodi es of non-hunman origin can be humani zed usi ng any suitable

t echni que wel [002aptill funthehanaantibodyher aatigérbbidging froition dpeseel maybaoearkefgi neer ed

dommi s, B Py Rad BB IF L MRS Y ol sbaraltessHTLBE e

The t er mahtiouior 2etiboa potiod withfanetdnerore nthendesteing otpaptides lesyof seRh ner i ¢

h t i bodi d t
el ude PHESORRSo0 R s M B 9 B i bsayidh BB bl PRaRER IR
CL donmi ssFofolactiamad uaebf dogsteind h@lc(UBRa mak&rmeahd@wcaaﬁ-tbmhe's result from

E E: {/apgﬁél?@gtlc}n?ee{agggﬁ%g |b>yar<'e(51} Xgé]gggn)X%eQ fsci-av Rggﬁgﬁgﬂgfﬁggﬁ%ﬁrﬁ\fﬂ%ﬁg\tﬁ@ée of

human.  where orle0fi3ddre TdR4 feormahi antibedyeate mypuuatbémto darolessleisithgr her ei n

e

2009/ 155aBfeETf BRSO LHEAIIT-6. | Incual embpdmentmtreocﬁma(s) may)beiincanparated as

i d f
ol at ebal o FrdireshipaBic e el nele AR ey §6 Sndthorbolfieblid piny of
pol ynucl emtyltﬂenctanpwnbiedmonbov&nﬂpt Ahtlbddy(portmnaasusl:has Fab a(r@)F(dbhiragmentsccur

t T ted
pr ot of - 62 e BSRees iy YRGB HnWBEAT Uiy s putgois BEhTle St & Hpaleict 2 ©
pol ypept pefesimdigastidnbaspettively, bfywhale anltdoodfe8| tl\&prewegl Em'flbﬁd@@lﬂﬂﬂbod)‘fpomons
d t Lat ts that
cor | vat | 5% pihindahe08kn PORREIE 3 ¥l 44 Lds Rt RAPOnCnt s L
sanme spetdchsigués8) i s expr essed by a cell froma different species; or (4)
d t
does, 1m0t 95CUodg AL s, usply BRARS 87 sl i BrfrseRBpRe bl
f r om whi tWo ortmoratdﬁexétht;armboagema’uM|m amnbbé:es ifrool differgnt snesiesi For examalal | y
assoc! at 6 SONBRIGIRS cORSAFA!RI Mnta%}:&fcé?@bé §ofiRLEnsH RhaRil-Bkhtbddyee of
nat ural | y "associa mpone Ent'S By 150ration using any suitable protéin
pur : f :j catn are @xaniphe, qlmseCDRs from amome]anmaggoegfommﬁ lguCaR[sﬁqgaua agn- |
i ncl ude i i nd an
| L 6 ant [0a 2Ry SRR s Olscta 6 ninb Gldnipp'4iicr LRFGHRS By be o
[ 0037] Tfremtrmman IKB' antigbdies. troandtiertsixaaiplegthef §PRs fromenenel thajt Pfﬂﬁ‘ﬁ‘%%t'-a@lt of
a parti Cg{ﬁ%dg hggc%m%[ﬁte’d V\hﬁﬁe@fc%&n%d} P‘ﬂéu%%rlc@ogﬁmh%né%hﬁbéd? ey M

speci fica an - an r ef erachy
and nost cqnnelﬁseraﬁDWB’rOImthﬂ\ﬂghACh@ of avfiishiguraen ILnG ?W'QS@MS@ SRR 2fEgmn B’@ 'Wﬁhsur ed

0 scussodaif ESRRETIRANED arBpo P YATR DR e RurPASh OFd MR R 185

di ssoci aﬁlanhbcvcbft end ERRsdram tte heagy chaio mayrbedrrived Hpmaans; ‘{:{éﬁ*PrPr‘i’L”Lﬁrréle@l on. A
Fesonanc anttslel Fuh, SR Faritlok Hiaf SRR RY e QY raH hasPIR 1B EMnodes by ¢
7. fromom,@] omher merenaf’ tirraaeDR@ar?tak@a@r frpmgom|m§|def&ent§§"@§ed her ei n
| ncl udesagm& ! %ﬁg@ ‘f-’r@ﬂeﬂﬁsnﬁﬁgné EH%H?J |§‘ﬂ'¥tér¢d'é‘€ tth@orﬁﬁéd@aWtﬁe‘ &bve

nucl eot i as used herein i udes, for exanple, nucleotides with
nodi f i edmentigngskseambinations wigre @e@gﬁ@mamﬁ ingelMed BUNEBADE NHHHAEN| | nkages' :
referred,f ﬁo Ris€i n includes ol i gonucl eoti de |inkages such as, for exanple,

phosphorot oat e, pl_ hosphor odi t hi oat e, phosphorosel enoat e,
phosphor odi se[M24hiThe teAv'sompetes maans Hhas atsst 3ntibadvo PEAR pAligeNEDinding portion

hosphor | stebeteredn, 1 f
8e3| lroed ﬂ%g 1@(‘5%%% g’ég‘g%%%%gg%?hbdw ey anti?@hf&ncfu‘ieg; Fz;tbl l'i nked"
sequencewhﬁfecblnféiég pbthe fisst gntkedyomthcingqgppteseRifaee Lséiet?%%ti’ly Q?QGE%W&R)US

W th thepRaRRcdls ho et ariBluPedthioed RMhe BHdiR] ofiREARRSRIIUARH thact 1N

trans or at a distance to control the gene of interest.




[0041] The term "percent sequence identity" in the context of nucleic acid
sequences neans the residues in two sequences that are the sanme when

al i gned W0 200xi5M8M corr espondence. The | ength of sequeRCE/USAIESY7
conpari son may be over at |east about nine nucleotides, usually at |east
about 18 nucl eotides, nore usually at |east about 24 nucl eotides, typically
at | east about 28 nucleotides, nore typically at |east about 32

nucl eot i cébsencard ttee sdcead bntitinolyt TBE altdr@ative, where the bindotg alése setoad antitroglya

reasur o Aoft eofPEE oy BelerlethusAth: Intop BesBhls b6 Bt Sfuducefint
sequenceseednoliee the wpse.ethatds, rdirstASidodyGap ithibiBihettinding oftd sdtoad entiioalg t@ans

00 SO TR Ul o S T S R "

pr ovi des redpegtivessitepa@nHoweverewhers @gule anitbadg eletectaplyoihhibitetheddndimgsofdhe t he
best over tween,.the query and search sequences (Pearsaon t hods
eyl ols R raS iR kp B SRS TR R s g5 a0 S 000)
Pear son, ekient)titksarifiboylies lare £466 td22ros88mpeE9 Gjith eBelapthenfor bindivigl of tHadirol .
276:71-84_ (1998): .inc rated h in by reference). fault. paraneters for
S oart olsRre ool FREG PR e PrePlarlighiBl ST spcREsPeluch B BRSE Ly ot
sequence comestitiohyocbhas \{egn steniclhridtarae] corsaeatinca chaage, e bitding torarcethmsi ng
FASTA wi th.its def aul aranet er.s .word sjze of .6 and,the AM . f.act or
for the. ERitren of Fit ineRBH I siRaisdR ibui| dbndtatk, R4 biafn M EBAR
F (r) SZ !2 iﬂei p'ravio@@(hemm,?hatrsu% tfmb?@r?MVMwasmwn@ynﬁmidigs?ao be usleful fort

e ce to a nucl eotide sequence enconpasses its conpl enen

HlehEhERe fishBedy

unless o A "™ hus, a reference to a nucleic acid havi ng a
particul ar se{026t &hs e ‘dobssruatide aatinmacitl sulestitudiopameans an aminol axitent ar y

sequence it Byss e REA B SR B0GTesiue hvind 308 Al b Wit e
r esi dues similat vieersiea] peoyeetiest (eat, chiaget drdrysenpbobibigy). & geneeal, 4 consemativeim

; , f id j ' , .
east - abaniraabouRikEoRhl R sETATRTY chéeht KBl bl RS adflt Tnr e
usual | y assdsedste Moot m8@ aminoacidsedsendey piffeafrbm estchlodizes tby abosdrvd@eam no
i ds. P | _ . ,
e TSRSt ol BB P RS oy 1D P
di f f er entonsegmtive hatwsirkofdiag substitiiion aMeanh &ir noakingothisLestistrentraze sek-&nawm fm

acid seq i t.] L.nst ] i > conpar ed
usi ng FA@m%? %&rﬁzg*‘éé@ 586350%3g?i%ﬁﬁ?&%@&%ﬁé@%%&é&fﬂ%°ﬁ?ﬂaﬁ§‘8h ar o
pr ogr ans similavgharwealiprofealidedgeudéet saliphaticside cl@ins iycineCalapine evaliGe deycifesCo) |
Madi son, Vi LD 0\ alinhatic. . i ' N pt is
typi cal | §neasnehd: ) aihatic thONA s G BNIRE Sehrlld Ifedrlle, BF KRR Rind
sof t war esidacbaes aspgleginesandgitagines dsancawtiosideichiainar phepylatasingniydosine, var i ous
i mo. acrl LReprts) BA%: S oRBRET R iR, Sidietdlie, B adle SRIMREKE. ' e
and " Besasnartic adid shd glatantie agideandiy X swlfeentsiting sidermbinss cysteinmend f i ed by t he
A R T i e
di f f er envalingdeucine-isplegeiga.nhenglataningdyweian, lusintfatdinippealgnior-gdlineand an anal og
t her eof . ., Lon. 6. Mversity of Wsconsin, W).
Pol ypept ?@ga%saetgggiac%s ‘a ng?;?g%@gg %%%Hﬂ*regd usi ng FAmSTA usi ng def ?ul_t ﬂ?r
recomended p Begogseryative@eplavemeitids also Bny FASIR faving a pesiiyEARlugid the.
FASTAS)  PRRISSH 85 AleliORRL T AioRE fPBbN AN BN Sid fla Db g Slus igoz) g ons. of
t he best overlap between tﬁe quer gﬁﬁ sear cﬁ‘"sequences' (éea_rson, Met hods
Enzynol . inggpogitedBerendnOpfergnce: Somodasatalyponsgivativel’ siplaces®nt B5ny rhaig=n00) ) .
Anot her i N i NG abase containing a
ﬁé)\grﬁbf ‘% bbg‘ggﬁﬁﬂe%@éﬁﬁ %IF&JPRIT\IIZSG PBIRdd G SkRk: g

| arge nu ences fromdifferent” organisns Is the conputer program
BLAST,; especi BORy] Feragiingr rafeys 4@ bringing m gnitkedy o enfigandiiedieg pordien heseafi ed

with thespy Qge{r@léﬁL-b\,ssfepiﬁﬁg therBbi ﬁ)?_@i‘”er & sith -2 madnndVithat Qllggag)a}éaﬁgﬁé& 10

(1990); Altschul et a ucl el c ACids Res. 25:3389-402 (1

[ 0045] The term "reconbi nant host cell™ (or sinply "host cell"), as used
herein, means a cell into which a reconbi nant expressi en vector has been

i ntroduced. It should be understood that "reconbi nant host cell"” and "host
cell"™ nmean not only the particular subject cell but also the progeny of
such a cell. Because certain nodifications may occur in succeeding
generations due to either nmutation or environnental influences, such
progeny may not, in fact, be identical to the parent cell, but are stil

included within the scope of the term"host cell"” as used herein.

F A/ AT . o o - 4= B T L I |



10047] The term "substantial simlarity" or "substantial sequence
simlarity," when referring to a nucleic acid or fragnent thereof, neans

t hat wherwoppwessisy al i gned wi t h appropriate nucl eoti de PCHASRAOMESIDr
deletions with another nucleic acid (or its conplenentary strand), there is
nucl eoti de sequence identity in at |east about 85% at |east about 90% and
at | east about 95% 96% 97% 98% or 99% of the nucl eoti de bases, as ‘
measur ed tbgl b@mglandadtNkyImVWe Hl-§oButhtnoofactieg]wanbe acdemplishgd irsuith eag, IRASTA,
BLAST or a S ve, 4 i ed t i des,
the t er meayed B ERTIERIE" Top e tpm, KTFAPoLaRTN om0 B SRR o
anm no aciahtigemgbiediog portioh direregfitanadL16\or @pitgpecttierestiahit may yvolvhevhpieogrilans GAP

2t Toast OIS ol dR o A QUBR e ot e MBI & oo
sgg Ete In;:e dr@aﬁga’ertrt%m?lﬁg\gmm}sthp;?f 'mrtlragﬂ qnvaténmetasﬂn m@@orwéti/ptbe abiftyoo$ eg g(ra] tnfgal
ai 1er bpLBHEE POy Affee il bifof HBriRF Bhanetton 108o B8 Rladl 180,

"sur f ace tpd Expofthe asﬂbmﬁypeﬁh hseacﬂaesmh@d mfomp.tseaalthqoémmodgemmva ittt maId ows for

the anal ysi f. real -tine CIfI Lnteractions by detectio

bl terati SRpi G R, deotERIT B R feRTamo PouBlaBRhAE 1Y, Steare
exanpl e wmllﬁgxoWheo Bioéé:@aﬂéléhmmys b nto (cBhiacnthd witBthesatisadie AR, artippris-bindingSweden
and Pi sc %V\%%th Jf . For further descriptions, see Jonsson U et al.,
Ann. Biol™. 59911 9. 26 (1993); Jonsson U. et al., Biotechniques

11: 620- 627 (198028] 'IJBHSISSID‘I‘E[HBAértef&Ib tq an éndyie-linRed dgmiubhosaBbel? Bsseyl This995) ;

and John t. Bi. oc 98, 268-277 (1991). [ 0050]
"Ther apei(f" fgfsa% ﬂlvggtkp '?Llo ?ﬁ "PS?‘[]I'Bi’%e? ) that anmount of the therapeutic

agent being ad@ﬁZ@] Sithertemh Yeipitobe"indlldesalny gvateinaletaymihaak Capableoofespecificror e of

the symp f. gat ment

of rheuntttf o %‘hrl qm%& g& h@ﬁaggld%é%q{’ Oq otI*e?wI’s '@ér%gﬁﬁ \R’?hglafelérégeto t hat

anount mIEpdbpnbdsteahmbeBsgeneméy o«bnsneh@f trmmloauyrag:tmé Swtdcs growgihgsi af gndidreiles
structur 0 itd nt,

preferabl%crgi %%%ﬁ‘r?g%mc{ Sr ib(?ﬂ |rosrl1Jagr é'é? %ﬂwsls%nf#%‘%r%ﬁnqaggrigé;&ﬂc:tﬁ%

relievi ngnmmmtstwwanchémcterptleﬁ @s atellyas spkcific dmrgmgl)aractensitcs m&n@pﬁqmspt ons

assom at { ting" and
"treat neg\?a,y%e hg«%%%&rﬁ'@hﬁ@%g z? Imear ePItodJe[ gﬁ)gﬂ)‘ n?sacgf mte[)ac{l?rg i cal

di sor der betvdieorthé peotain ae«hdmntemfpg mmcule (such ag Qmélzt]bo'dhboqogr fineagy |annges

with ref S of a

part i ol ¢ Pifk @25k sl dbe SPRR SFRREE 1h Aoploh Bl Syl R EBHENGE

during Bmglalcthtmqswaacprosﬁ arRimo a@)cbmptldees orm&\emmiasethamrla@apgfatﬁdafrmm veei abl e

region a C I ‘ rs

to the oroneroatee ZBSRErpAL olfoh ohafh i dOReY el bR 1 opk EulT 2

VH 3 fambleweoeraw@oxrs@rgmamomhqengtms tséb bomucraswmpetmon@mfesswedl s,

t here ar i a W th

whi ch togaggn%dr?easttggtrz}:r?t eﬂg\?etle)I E'iﬁ%SletH%?tE a?l@ﬂlle{ rf% u|\fl¥e 8&\%8.@&%@@% e\?g?ﬁﬂ@ﬁ%

gene, t hée theangigen. sAlhmljutb@ugb@t@rowsbfmdblngng'barittbo@fes Ioa@e@mqntibdycr@ﬁﬁ gen

| nter act i,gn KW & 8@3‘}]%8& In%IeIPr'?atBﬂHﬁi’éI?ﬁI RILABRIhiINGS Vb g%%mg to the

antigen and runctt onal acti Vi be ‘appreci ate gene utilization

anal ysi s provi@38] dheyerm ‘Iaxmetselan@oetmhsequeﬂceam umyergmrm@ﬂn;fr e. As human

B-cells I

v anscr i B InaaFRlseu SRR i are'n bl sslF R it e bR rclbocs ot

i ncl udi ngeding se@iences ta which tmy ag@hmte@ Ryessien eantiohsequgares ivplyde and CDR3

extensio 4

(1oa7y. _ 2peroBREe oBSeriRRI ol R Rhafin, BlomQ! AicerFaich: shudieaimapt

aci d nol ENf} erogegsiidl signsis w@r@ml@m@ndmb'a@enwm'@néiwaﬁcs@nqe@cwiihéh it has

been lin [ ar

doubl ¢ St g Y e B o B o T e L KO e

| i gat ed. cnmenémmt@ncwheeweﬁeﬁthaée@am aroteia stakility; mérv&eﬁ degied.i onal DNA

segnment s F@Yent%@s Hagéﬁl%cb%&eﬁw@%cﬁé'tlfvﬁl TE@HQ“?e of éﬂ:cﬁ'&%t‘?@%aﬁ@é&es bfere/ectors

are capab aut ononmous replication in a host into which they are

i ntroduced (e.g., bacterial vectors having a bacterlal origin of

replication and epi sonal marmmal i an vectors). In another exanple , the

vectors (e.g., non-episomal manmalian vgctors) can be integrated into the

genone of a host cell upon introduction into the host cell, and thereby are

replicated along wth the host genone. Moreover, certain vectors are

capabl e of directing the expression of genes to which they are operatively

| i nked. Such vectors are referred to herein as "reconbi nant expressi on

vect ors (or 5| rrpl Y, expr e55| on vect ors ) [0054] The terns I abel "

o v . M o - =



14C 15N 355 90y, 99-ic, 1111n, 125i, 131,,, radionuclides (e.qg.,

3H, fl uorescent |abels (e.g., FITC, rhodam ne, |anthani de phosphors),

enzymat i cwp2e15518@. g. , hor seradi sh peroxi dase, f3-gal RTASLPQHEG837

| uci f erase, al kaline phosphatase), chem | um nescent markers, biotinyl

groups, predeterm ned pol ypepti de epitopes recogni zed by a secondary

reporter (e.g., leucine zipper pair sequences, binding sites for secondary

anéI [ Ibodi @&penwlt@updni heihogt @fgm‘kn’ﬂﬂn peqﬂ»iawm&,18a@]‘ﬁt}qntrlnstamnenehclmesa@aemh(1 such as
adol i nium chel ate t oxins, su ertussis,.toxin axo cytochal asin B,

o 2 of it Rrp T HHRSPOR e Bk BRE R By HA e gt B nopost de.

Vi n(r:]ri st iemuggrymielsbgl;ematréllly,esuoh(i:loﬁinblfsieﬁeenod@mwbip@d:rﬂotecbaanwraﬂsbmmn di hydr oxy

ant hr aci i.one, mtoxantrone, mthranmycin, ,actino in D : -

T enydr GPEUERED PRI cRy Th U FPLEH Aeoseas IF IRehart o Melitheet 8 MABRUT e,

pr opr anolatilcommoderiis MDOYE presamsd i eedad@al for expossiongmdtgretessihg) andseamealsases,

| abel s are, attached spacer arns of various |l.engths, to reduce potenti al
Soort o pite SERRSALOIHBAGHS WlioPR el satvanisbul or Sl igads! ovt yo
are net hedguéres ianb fsidn pagtnkl séyu@atésyi ty by adm nistering an |IL-6 anti body
to a patient i t.heregof. Any .of the antibqdies or anf,igen:bindin

ot o Pher (AT e PE St Yerfinso e GiarRHR s5Gstiies B Shingd) gents

pr ef gr Ei edn&@hﬁdbéﬁﬁémsbb?dylaré pasded gmkypéuena gbuﬁmﬁngcﬁd ﬂrn]iergieﬁn@élééﬂumh i zed
anti body. In.another pr rred enbodinent, the IL-6 is huqan a e

St ont ot RaHS et Sisfnddhed TRt IpatyeodiEsaaeRedn et e Ebediehin ¢ nat
expr essesnatirel B edistwitdh hidve Hekn Gitamtiidyedyonttinstpnraddtypermidtdtion Bvendriurihgdy

may be agum ni ster t nQn- human manmal expressing | L-6 purposes or as an
ani mal nﬁbee?o'“ﬁ?e ﬂff‘#rﬁﬂﬂagté'éag@@: Such ani mal nodel s may be used for

denonstr at i ng [0032] tTihenapethuntanedntibedC ynezhs ahg aatidddp dtiwaish the variablel 4H356] An

I L-6 anti bosg or_anti bodx orti.on thereof ma;f. be adm ni st ered ‘i ca Soatti ent
who expr SOLREM ORI ATIUS RS He UTEn SegHeTIGeS 5 The FaHIcP BB ASSSeryripedies Wih
gdnri gi st _ee?mbrmgs]gerimdtﬂ;:myhthrﬁaﬁgm? BTctw?@ thodet witibie havenisssen Jiate%@d)tei.g)ftdy may
e adm ni,stere romthree tines .dai .once every six nm S,, Of er.
The adr AESERFT ReSTRS "HRTGPeRICEE fikierse Fini SEmPABSYsBINcaes ausy o mighte
dai | y, opsesedaidegiratie toddiy, @ty Tivotetha o emompmsyubﬂnaaﬂood@ysp,rodmee weekl y,
o e A o o e R Wl B SV R P8R ey
adm ni st eelisd et iantimdEsymay be preparadin apvaridtyef aays.body may be adm ni stered
ia ! L. in s l i -2 ,
Ut amscor ar OBAF GRp el “ruBBARRH anbR) AFLE 1o bCBIS? B nBMAR dhigh=C|
adm ni st eheckinthessmind atid assiduesi tbat ave chanactatisticad sntibhdrly sequernsks of thei nom- unt i |
th di.ti .S t i at . i . I il
e adni nPeTEP st S2cEPacBA fckleSofiifhe SigsANAMABBRAR! Rt 1
gener al | gnfil®daesni Tinisshemadizationj @races$ can Eilacertiedmmurapemictyio dutriaps ofithe

g b T ) i ‘ .
5000/ 105 BsOES AltlG ARANEs BindtPhrbal drgh ban BERGRELLa Bng X5 guiable,
g/ kg dltetcbniQOe wpll kgowmirdthe tad. j]thergyuﬁk@dy dfﬁmte@et mey berogineeratibgn of t he

t 0 . e . .
o ovi dear Rt BRAUEEI Rles D XuSHIEMLCAT 082 cis, binge dalfif], alifPine
manmal , fracewdikdpnaaihwithithe carrgsposding hamian séguence nghe termHbumanized a

t her ?‘peu%' t?o%'dg%’fuﬁhéﬁﬁ&hé{& \gfﬁﬁh‘ ﬁé nidanfg %ﬁiﬁwgri@ﬂ&%?ﬁ)g%{ti%rdie%@nid%-@ré}@dng
portion ereof, as déescribe ereirn,“that 1s effective 1 n treating
abnor mal astidadidsn fGhimerit human antibodies include the Vy and V, of an antibody of a non-
human species and the Cy and C, domains of a human antibody. The CDR-transplanted
antibodies result from the replacement of CDRs of the Vy and V of a human antibody with
those of the V and V, respectively, of an antibody of an animal other than a human.
[0034] The term “isolated polynucleotide” as used herein means a polynucleotide of

genomic, cDNA, or synthetic origin or a combination thereof, which by virtue of its origin the



[0058] The IL-6 antibodi es or antigen-binding portions thereof can be used
to treat rheumatoid arthritis. They also can be used to treat other

di seases WO 2MWIShISDL-6 is inplicated. Exanpl es of other Pdrdsagmes4dhat can
be treated using the IL-6 anti bodi es or antigen binding portions thereof

i nclude osteoarthritis, parti cularly the pain associated with
osteoarthritis, Castleman's disease, juvenile idiopathic arthriti

adul t - on“s&ﬂjat@ﬂ bblyhucletitide @i is not pesnsmtesiwith alkeipa partionn QQ’WL@'GHV@%M@ r enal
cell carg Qo 8perspyBnild thhe di seases

t hat can ??eea%p% %@ﬂ“ﬁ%@%ﬁﬁ? Pé%n?:)tyreakﬁ geﬂr)lerbl nd? ng portions thereof
are di scwwﬂdﬂd@hdez)w which it is ngtdioiesd mmlabum ¢®)rags et pqqustn(rmere@ PeBRERder ed
a chroni Igrﬂae %mge and inflamuatory di sease produ0| ng inflamed joints,

whi ch eve y swell, becone painful, and experience degradation of
cartilage, boi#635afite terydisolatad WDte!rﬁe“lthﬁt?d polypeptidell ar “isplaiea aniibemdt ér i ty,
instabil f W hhatibhg1yieingt - The
joints d '{Oie/er"ll %Bg/f) t:iac{ &‘%ﬁﬁbﬁy tﬁ%tgor)l ab eOf?Hg%er@ﬁig Sbn&gc gré l|E)ng ,u' |nng
genet i c assediatsgositht matwpllyrasysopﬁtddmmnehfé tlp%ttacwmpam it indts atensfate; 2369l e
with o heﬁgéi&fodt?erad’rééérnstfﬂoﬁw B ﬁn% s%gae@ (b)jlsceQPFe%Eed Wg%él'l PoRla dii@eR ups with
| ong peri 0ds Of rem’ss out progressive

di sease, spaitieshom@y dbes rsdtmcurnn naipred. TmSe@nawwmldéﬁlﬂﬁﬁﬁ ﬁ% ghegicallar t

suddenl y, éarworhwmh iMRitraf t en.
it startd" ueﬁﬁe%?)g?"*tgw}ﬁ% J?% ﬂEu? lgsr?}s ? ?%%éﬁm'tngﬁ%t S Usually, t aﬁ\f

i nfl ammmmgmateswélmmplataﬁ" fwrt its rpaiunatl)s awcw@@mmgntsf /’tIPféteBb'B?V ahspé’@t ed.
Typi cal | (8 8latidr ebing Whj S! S,

el bows, %hgéﬁéggﬁ%één%&%%fb% A]ﬁeééwééc°¢‘8(ﬁ% byatI he klﬁgesyand hi ps.
[0061] Réugtabietmotdingpuriicationdegimiquel s typical ly a somatic nociceptive joint
pain. Swol | en[O%élillsﬁﬁarﬁé@s Bt |@8lgtea/é?ﬁ5&ﬁeéifﬁglu63%iﬂl|lL-6'éP\t|t96H§7t{H§t3§asQ)reeﬁ' ngling
due to car pal evel behi nd "af f ect ed knees, can
r upt ur e, afbaityspuriiep asing dnf, aywkan iLryantipodnEnat baﬁabe(?fb@\@theS'ZGd by o ¢ dipg in
Osteoart‘l;,[]btl S is characterized by loss of articular cartilage and
hypertrophy of bone. Onset of osteoarthritis is usually gradual with pain
bei ng a conmoi®0&dlr The toympKo'nriefess taothe dindingwffinityseqyilipgurasepgtant of aRartigyar on

di m ni Shgrﬁ%b]p@g- gﬁﬁqﬁﬁpﬁgén anf Gfisdd qué@@@@ﬁédﬂ‘f&%llfﬁHd Qﬁ%Hﬁgen@ﬁ&ptﬁétNB“ tis

comonl y a feet, spine, and EWEI%t- earing
2009/ 155i$80POM, mmgwlmmwj anchmest ma@ra%#ﬂﬂ@ Ko BRYing Attty C‘Pﬂsa”t

di agnosi éarpl%e Mebsaal WP"shrtfécce Bl srﬁarpfe%@hek%eb%?%Qarﬁﬁleﬁ.ﬁéfﬁ%ttﬁéTBlMOﬂQET%yé%Yn
whi ch can show narro e J ol nt space, increased density of
subchondasfiis¢unsed irf BrY.of osteophytes at the periphery of joints, and

formation of ko hrRpadERtioRRHE e¥hstait@Pd phaglSr ar e
performed to @@S%gggﬁﬁer Fetﬂﬁls'?(lyons t hat K():an m msc ostegageérrl tl%c

addi t i onantibedyrantigrisnieiAGHER.c Hdet Fipsaciation sate 1gPRRaN: (@8 ke TREFsY

wher eby g,sh6h 'r%s%PQﬁ@edlfcﬁ exampRESiHPIE BIREOREDT Q&stéﬁm@s@qsc&@éé@tlnEMAPLE
anal ysis 1I's use in excluding gout, infection, and other causes of
arthritié. Osteoarthritis is also known as degenerati ve joint disease,

degenerative ﬁﬂ)@@f Thé ?ermoha%ll?%ﬁﬁrlﬂﬁg hb&eotldes as u£&ﬂ€e3émﬁﬁ1ld®% s syndrone
(reactlve arthritis) is inflammtion e10|n ngQ ngon ataﬁchrrents

at the j %ngorﬁﬁe@ﬁd%@@ﬁmuéﬁoﬂﬂﬁﬁ Jﬂeéﬁ%tm% % as WA ERL i va

and the Iﬁg Qs f@?f‘éﬁéhﬁi‘@%ucléaﬁdbsa«ﬁtmh@&ﬁe&&r é%tum&@gaﬂgrogp@wmermary
tract, distinctive rash. Reiter's syn rorretlﬁ%also cal eactlve

arthriti §hg@wﬁa§§d@ fiekgoss rrefariec ta Mpeain WH'UQ%@%H%‘UP'S Inkpaes-34C r’f‘s S

I nfecti OQxé?ﬁbIS'%bﬁ&othﬁba&@%hh%ﬁédﬂma@é p%gbﬂo%sélér@@te Thi s Syndrorre s
nost common 1 n nen aged There ar ns of Reiter gﬂ ndrorre

one occ uP'%OS\WPWd%i@!PSP‘IeyP?Q%ﬁ@?ﬁapﬂ‘gﬁ‘oaﬁes E'é%%@r%ﬂé‘ﬁatﬁso@se'mﬁwma

I nf ec“OBHQ%'HQCIE&?deCEJEQHCIU&'é‘Hb)éI foPLbR¥Eora ¥ deBirést i nal infection such as -
shigell osi's or sal nonellosis. (Most people who have these infections do not

devel op Reiter's syndrone.) People who develop Reiter's syndrone after
exposure to these infections appear to have a genetic predisposition to
this type of reaction, related in part to the sane gene found in people who
have ankyl osi ng spondylitis. [0064] Infectious arthritis is
inflammation in a joint resulting frombacterial, fungal, or viral
infection of synovial or periarticular 10ssues. R sk factors for infectious
arthritis include advanced age (i.e., greater than 60 years); al coholism
anem a; arthrocentesis or surgery; chronic nedical illness (e.g., lung or

| i ver di sease); diabetes; henophilia; imunodeficiency, including HYV,

i mrunosuppr essi ve therapy, including corticosteroids; |V drug use;

mal i gnancy; prosthetlc 10|nt |nplant; renal fallure rheunat0|d arthrltls

_______ oy . e o



WO 2009/ 155180PCT/ US2009/ 046837 [ 0065] Psoriatic arthritis is an
inflammatory arthritis affecting the joints that occurs in a mnority of
psori asi swpanersssoand i ncreasingly in some acquired i mPORAISA@DI0EG88NTCy
syndrome (AIDS) patients. Psoriatic arthritis may be mld or may produce
severe joint deformties resenbling joint changes observed in rheunatoid
arthritis. Joints that nai/ be affected by psoriatic arthritis include

di stal i nter plf@t@interaraliplimied’ sequescest inglldebeth expressign SONtEH geausmsehingt t he
asymetrhg dof @Joﬂ@@ﬁtﬂt’thé’é 25 fte AR ﬁd'@idreds%n@o’ﬁtr’é%u@ﬁce%@ﬁét@c{ inal%sa”d

spi ne. Psorias R or naif's precede or | ow j oi nt

i nvol venerat.a distancs tewooiselitkegerte ?fsl@iﬁi&iil c arthritis i s char acterized by
arthritic exa@ga afhd E&céﬁt@eﬁﬁé%ﬁdéﬂ?@ i BhteXBYf MRleicCRlidsdflgn¥ds h
skin exacerba S an ssi ons progression to chronic arthritis may
occur . unagmm@esezilmsudégo aeweageﬁ)t@abar@ftmpm? whies alignedfas meximust ory of
psor i asi éor"gégﬁﬁc}'enfcén‘ilhé' Pge R érf?’t)mon'\ YiebiY RIE5 He:ov@S MTER: Gbsut! ar ge

joint invo anegalveboo est for Theumat 0id factor to rul e out
r heumat ofide arelpetides sysuaiiat least abet 1Snuciastides, Mmpse ey et leask abaunl s 7

anti gen, |4 I 0hklt Bl yarthritis
i's any t?/"gcz&g éé tﬁg éﬁp%ple\%\/ﬁ?c@? %‘%%%&gﬂ%?vﬁé@r@ ty%%ar"g ajt Ie|[agt S. /tA\Ii?%)hl’l tis of
two, thr me:!emtudesmndjaoiaastsaboyt 36 48caf n0re guleotidest iThets argAfurahar of fiffprent

Pol yar t hélg(t)r‘ltﬁmh§(n§99§ n tﬂgtaﬂ%rﬁépéé?pbﬁys@o%a%@ %b?eoqhé Qécﬂf‘erncé Wehtigs

rheumatord art soriatrc arthritis, or |upus t hemat osus but can
al so be Eaues;an@ypolmmmqt@weqwcyapambe copaRg UsHg A Gape Begtlihny age

and is n@ﬂlcgggﬁﬁgéﬂﬁ%%ﬁcoﬂan Packaé@%?s}onj ‘& %ér%tu@é EBRiptded Gr@up’?‘(@d‘@) t ' S

that begins severa ferent types o uven
arthritiMadigor W@scpnsonnwamm ypch iscludess §ig. ethe ﬁécwméfdsa 5 ww@ §RA)

al so kno I c onset
EON o L i e s S

pol yarti miWaen muevmamwrﬂe@qwenmﬁe(%arsmr Mejh@ﬁﬁﬁﬁzyrmlab%@ﬁ -38 6?999)%
| nvol vesp i Be BRY WBE%BQ@E(EGM Pedréors wPé‘iﬁbd%%rwn#él 9@6:2anakgses.

Specific c}%c tor use to di agnose JRA includ onpl et e bl ood
counts, @B%XJPéarlspu,r\bMCfloﬁloli 37%31186&%99%%@%%{?%%%8@ r'i%f?f%‘ﬁ@ Default

exam nat bé)rgmg er?ontaRf ar pﬁérﬁ%%@%h@% ér@ﬁ?ptcéll@%@@éPbtdlnétaﬁéé)rpeﬁiéht body

determ nation, anti 3/ deternm nation, and bone E
[ 0068] JsRauRneeideniéy hatvsien nuckeisracd sequeneRs eandteiRtersringdusing F/ﬁgT with its

i nfl ama&éfglmgﬁgrah@%ré P‘ihmn%l sHdbfl Pdnd the NI ELUt 6 foF %Ersbéﬂnﬁ:; mbfrixPedising ng

bef ore I's characterized by inflamration ts or connective
tissue. Fapmithisdetaul@peamateisas Rspvided Bi{F¢@ W%ﬁﬂol’\?%’f’ﬁ?‘i‘ &N Rihi ch are
det er m ngeb Bycd he synptoms that develop during the first nonths of the

di sease dr how nmany }pOI nts are affected. These types inclu

pauci artl cul al00f2lvArie éencaé%ﬁ@vslpat%mupm%encgm%m#ﬁ @y qe'aﬁ’(‘} UWNESBeni ¢

di sease étﬁéx‘mhée §pe@!ﬁ§86‘?ﬁhs dr'&fé?éWdé‘ t@ratrhié!é'l@émdi HEARG b?aﬂi&ﬁléﬁ@éqlledc@rt hritis,
four or fewer joints, usually those of are affected

pol yar t hehauidsbe andasstged fapneompgae it ﬁ%“éplﬁg‘eﬁﬁ%ﬁéﬁsndzw't{‘ gs &Wpiemeﬁ'faé'y are
af f ect edgedyangystem c disease (Still's disease), any nunber of joints can
be invol ved 0069] Juvenile reactive arthritis_ is per}sc‘ stent or

recurring i nfi08A¥RThierer Persent ssoHeRCesidRRtty N the $QRiRAt Pl IMIPEATIA 3905 CRGRS
begi nni ngchks Pefeddfeslif two sequencEOMEPhrelHY 8amkavHeRQlligaéd for afab(fmﬁurtll sis

psoriatic arthritis that begins in a patjent beforet%ﬁ1 g(eia t%ears and
i s char aRarEaspPeRILNSS- tT he lqﬂg&@fm%:suawcedﬁ?w EORPRMFONHRY ﬁ‘ge;@ eS|

CBr oni CI fﬂ{éé?ﬁlhb'a%@@%u@h heiagdt abvot Zlf aﬁhi‘ﬂ@ ks m&%@lﬁbuady”lét Iséhsttaleut Joai |
abnormal i ties itting or o ol ysis S

psori asi @Min| 9t9tdsl gf&@? ?Fée?%?@eﬁ‘té-ioé’?'éf’ gpqd%mor,ggyplﬁa‘&cﬁg] 'ef%t ?‘h%ﬁBP\"}ﬁl c
arthri ti geiad, BAdaEM Friokd §pltRNy ML Q66 200eorsHord aptmsiatitionThekbargpa admibensint
pattern at onset of juvenil e psoriatic arthritis is an as

ol i goartWﬁ?ftePEa'E?”tEWﬁlkﬂo‘é(Hdﬂ hgrgidhptsrane weddn mﬁatereo%{Bpg%applsgquence

[0071] | Qeftitg. EEPAStncd, Bnihd-abid SBGuUEHCESE can BOtaRpared UsirgrRASTA, iGapdorby
fibrosis. The term"fibrosis" as used herein refers to-a pat hol ogi cal

condi tion characterized by excessive deposition and netabolismof fibrotic
material (e.g., extracellular matrix) in response to tissue damage. |n many
cases, fibrosis represents a normal repdir process (i.e., wound healing)
gone awy due to chronic or excessive tissue insult |leading to fibroblast
or stellate cell activation and proliferation and coll agen accunul ati on.

Fi brosis conditions include fibroproliferative disorders that are

associ ated with vascul ar di seases, such as cardi ac di sease, cerebral
disease and perlpheral vascular dlsease ~as well as all the main tissues



WO 2009/ 155180PCT/ US2009/ 046837 di spersed in connective tissue throughout
the body. Fibroblasts secrete a nonrigid extracellular matrix containing
type | armiOapoXyp8ol || coll agen. I n response to an i nj uPETIUS2@90#ES3Te,
near by fibroblasts or stellate cells mgrate into the wound, proliferate,
and produce | arge anmobunts of coll agenous extracellular matrix. Collagen is
a fibrous protein rich in glycine and proline that is a major co onent of
t he ext r Begfit, whizh aneprogransmid Wisconsint Package Yewsion the.tGenggjes Camauled

Col | agengé@mégwagd%%nav\ﬁ ctané | e-stranded helical structures called a- cha| ns,

whi ch ar around each other in a ropel i ke helix. Collagen exists in
several for ns[0044]t $pasnceidentitySer, palypeptides is kxpioally measurad ising Seqiuansd i n

skin, tegrgaﬁb i n%ﬂﬂg?é) nSroée%'g?éI%r? 9E sdtlvhark T C#t(?%@%eb@erﬁ%% QsmBlrr%QUﬁég%?el s, and

i nt er nal 0SI'sS con I'ons but are not I imted
to (1) Ls:rrgamtyaesagrw tasvsocwmlm;%tlwmrts fleletiarsi and athey. mOdl%natip%ﬁ inckding nonary

T1brosl Sg%r]sgg/gﬁs %@mogﬁ%}écs%gsﬁtb%n%m@r dw%%"nﬁgl@cébc%%\{eﬂ% dﬂréf@',amél SRR Yea-sease

(COPD), cininduce nonar chronic ast hma,
si | i cosi and ‘@Belstig'tvasch miwremsqdulnﬂndﬁalyt farametersas sagified lbyioe priggams fand acut e

. ) Lol ud,
| nduced, PP beERRon haTpiE L REhE [hyp BEIERR dorel ek pdcRes, i
[ _n;jlﬁc_ed_, sm’m/dasa‘mmcﬂ@gobsmoiypelmtcbd)‘rom différeniGipeoies of n@ph:smparheweam at ed
W i nj ur

R e
nephr opat\hy , Pdiypeptideesexjuencesadlsogarabbe corhpared usnachA&rF paising qelfalllt)orGut

f1brosi Srecgmgie’nd FS%%%‘?&Q% Gr\Pe%@E bqn ASTA q% %SfA?éﬂfF&?TA?}W Li ver

fibrosis 0S1 S ced brosi's, nona olic
st eat oheprm/ndes allg(mmt@ and)pércerrt}sedwcenqiamlw of hne regiops of thedqeﬁt evarenosi s,

I nfectio d
| oot | Ol ol e YRluchidy @RbiRoh EnoBUERR) o R4 8066 pbgR) . an
(VI L OolrﬁwborsmmdsgvmleBg)J 132A35mm(zaﬂﬂ)hdsrlotmerawtrmwheaﬁqmparmg a
trabecul g¢ V d
and sur Rl e ot o eSpl R fardG AibOorBuei e K ffeine o it BE 7
spi nal ctimed:ompptﬁrwdgramMT asrsicilly blastpi ar, tble%tgcluﬁlm default pargaieters as

at her OS% }sﬁ(ae%ﬁg&rran% %re%nt!l O%it%&ilhﬁt aImJXW PGt 406e4 10 @@9@ di sease,

and eyro |es term" |bronyalg|a is al so known
as fi broM/s;hglleiaﬁmelﬁnéClﬁt@SA%BB%%ﬁowlgﬁége of Rheunat ol ogy (ACR) 1990

classificat! oogsy ¥l ldim! RloofbfiaAHE: Soi (bM%Hthﬂstf&bﬁ?s Aslusal hekdipNi C,

wi despread pa ree nonths resence
means a cell into whvch a recombinant expressien vector has been introduced. It should be

understood that “recombinant host cell” and “host cell” mean not only the particular subject
cell but also the progeny of such a cell. Because certain modifications may occur in
succeeding generations due to either mutation or environmental influences, such progeny

- may not, in fact, be identical to the parent cell, but are still included within the scope of the
term “host cell” as used herein.

[0046] A protein or polypeptide is “substantially pure,” “substanﬁally homogeneous,”
or “substantially purified” when at least about 60 to 75% of a sample exhibits a single
species of polypeptide. The polypeptide or protein may be monomeric or multimeric. A
substantially pure polypeptide or protein can typically comprise about 50%, 60%, 70%, 80%
or 90% wiw of a protein sample, more usually about 95%, and preferably can be over 99%
pure. Protein purity or homogeneity may be indicated by any suitable means, such as |

* polyacrylamide gel electrophoresis of a protein sample followed by visualizing a single

12



WO 2009/ 155180PCT/ US2009/ 046837 of pain at 11 (or nore) out of 18 tender
poi nts upon physi cal exam nation, wherein the tender points occur both
above andwbebewssise wai st and on both sides of the bodyP(C3as2e944683%0| f e et
al., Arthritis Rheum, 1990; 33: 160-172). Fi bronyal gia patients generally

di spl ay pain perception abnormalities in the formof both allodynia (pain
in response to a normal ly non-painful stinmulus) and hyperal gesia (an

i ncr easeg@olypeastidei bant yipbo smrpng uhétglel with astairs)As diteesidifetide the arfwilllabpmnfgaaé,gi a

in a hu du5| he ACR criteria,. a. Fibronyalgia
| ndox QuBBEicsSRhoT ey B PSSR APt GEabSTrehia & blehidn, (e 5. . Vs
or Li kert pai ltO(Bid’}alTes)ter&n‘tsubstamra‘l sindlaiy, ot ‘sebstantlhbsequentesicdiaritpOwhes, or a

i h 007 Al h i i d d i
Pl a hal TES08 A RERRTEN G artragment iB1E0t méank 108 HheR Uotely 2B St p P "
g_t hter Eyappmpsatemnclbuﬂhmgsemmt SaoT dmlenmwrt]m Beother dmwtu)m@ictl) E)ﬂrguehdfl (rargp

i sturba rai.ne or. tension headaches a ,
changes IE(?:{%%I’I nagJa %tf%"c?g R HB?%?QWS Sgwef'}cﬁé%eé‘t' yrf[]r?})%égsabzﬁ’%g%{){"nﬁﬁ?q%,
dyz menor abad 909fulahd Elt leasﬂmmuh t%‘?s%%mﬂ;/w%%er 99 of ihewutieotideioaesy & | Eg,

{ t t,t
(Raynaud R el Shaa TR AW IR oD <eBiees e R £S R8T BrRL ESpa .

fi bronyaGgpaaspdﬂswssesahme al so experience fibronyal gi a-i nduced anxi ety,

d i find ol d,
cepreseton, Dlod] s 3R SBLPBIE, ok Shpbi el o shndll, ¢
synpt onssimilarity” mep09ha] twReamina ssidciegtiertes) WHierfmdiirMIyah@Neﬂ étﬁﬂﬁsibyttﬂeany

W cospr oA CRpLsy S TET Rl P FiRntn At PRl i) e oottt sheeer i ¢

OL her syatdeasts 0u, 76%bor@dPaseriuence identity, @r@fé?ﬁdly Ak a8t @8Yer Qﬂwwbdlehbes is a
t : t
[ vart edeftdtRtnbs e BRI D P Sl Bt e el o bR BB Brebghont |

i fe to embedimestsctasaiuepoditisesaihat areatot wtehm;ksuffehley sqrisep/atipeamploescki | oi nt's
and ot hegu&g%ﬂ&r gans. Typically, the first synptons are frequent pain and

stiffness 1n | oner back and buttocks, which cones on gradually over the
course of a fPA49etks teom “surfeceslashioen neaomarice” nefmatdqndptlclal phudxomeﬁbmﬂmt

rat her t!ﬂﬁﬂ/s f8rctﬂ|s a‘?\g sisAP;’%éll g%'e%%sigg Pg% er% ?%ﬁ g%%ﬁg%n ol qlte gﬁgﬁﬁd Wth a

t hor ough physica I ng X:rays, and a
fam |y hprotein W@Bntaatloywsmmm@p bipsertbpl rrtatre< fcmsxawablle Lamghhe)BmmRE“"l systamdi Ng a

f Ki
di sor der FFRAA Biosensar A3, YRbLe SREA AR fifodteff, AL F O RBRITLT Y S0t
fr equelntqiﬁjscalbﬁmt see Junssn H etfalthen @blo@hn ﬂfdnle&:% (1903); anésnnﬂubﬁaalr al Ftlr eas,
t S a
I nter gl UsgRlonfibGld 11 ego-gbfg@iggg Gbﬁssoﬁr@ 2 81 L RICE RoRE 1A (4 @géf y

derarea hk to
sal mon- cyidbiabhasgiraB.ed ab ofeal cidiottyenh. d@@eﬁ@-ﬂdﬁéﬁ%ﬁt scales that pre

characteristi Yo "

006 1501 ordir ol TR AR LY ERetie SRS r%%?r?%"i“s”b%”f@n‘ g therppeylici | s are
al so af fagsnébeiby admsteﬂdwmm wiplirelieve ¢o some rytehtdnesoranoraldf tHeosymeptarhs of

psor i as'tﬁea}]s%rcﬂe‘?%teﬁ Je@ e‘:c'id n 'ré)ngeHgé ﬂgthgﬁr%a{n@ecﬂt%f ﬁ'@ﬁwaﬁ{lé SARg gsoriasis
annul at a rasi's circl gori ast's

arthr opltbarappsfdﬂailxagff@ctlde f:amgat r@fersitq‘thntsadotmmhlcﬂish@ at &a%bbmeaoﬁ thefqﬂswrngam S;
fl exural oR3Qr | aRkRg tlpégfdcﬁﬁbﬁdé?ﬁé#rﬁgahtgamhrBﬁuﬂ@ ét’ﬂa is dﬂé‘\ﬂ/ﬂé% séing ekt%
numTuIarls pal mar psor|a5|s I'S punc re varlan form
known asprgf@rﬁhhaﬁfp@@dg)pihgtagmanulpmwélsudgnctﬁe zintrbresc Bndrelisving koysqgros extpotst ul ar
psori aS| |1

known- hi GF ﬁwéé%?ﬂ”c%ﬁt‘@%%t R Sy TR

par aker at ot i d geH| 'dreatittieatingi ard Ttixeatrpen! referite airsetbod péailelthlb@br eved to be
a T-cellg peaNel ' oriasis is usually

gr adual a ttﬁ%%do'ay%a+l mr?géﬁgg%ge%?%%@épﬁéed by chronic rem ssions
and recurr end@§5an e’@ﬂﬁa@ﬁ"@ﬁ%ﬂwl?\ refesenae teﬁazaehlcwtr igene meBna drad Hhesaroino

psori asigtid SediieHse Ha Eéflﬁ&i@ttr'e%ﬂn% BRGbhfYd %va%l dltﬂh&% \ RSP 5 4n %{/éﬂ&o”s and
famly history of psoriasis agnosi ng p oritasis by just visua

i nspecting the patient's skin lesions is rarely difficult and usually this
is all that is required for a conplete diagnosis. Cccasionally, however, a
skin biopsy is subjected to a histol ogijg analysis to | ook for signs of

psori asis. [0078] System c |upus erythematosus ("SLE"), also called
di ssem nat ed | upus erythematosus, is a chronic inflammatory connective

ti ssue disorder of unknown cause that can involve joints, kidneys, serous
surfaces, and vessel walls and that occurs predom nantly in young wonen but
aI so |n ch| | dren. Ni nety percent of SLE cases occur |n wonen. SLE may begin
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[ 0080] Gout (also known as gouty arthritis) is recurrent acute or chronic
arthritis of peripheral joints results froma build-up in the body of too
much uri cwach@/1sadsoch forms crystals that deposit in j@CHGS2&046aUSe

i nflammation. During an acute attack of gout there is swelling,

i nflanmation, and extrene pain in a joint, frequently that of the big toe.
Chronic gout can set in after several years of attacks, permanently
damagi ng dariy Bekh maturgtignoi Fdr examgledibetphogserig heevy shaof vartablekiedine pmibst
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general i ze I'sease shoul d be suspected in a patient with
the i nfl eadiniakaisd aninotssid arctiagmentip ecdraly peetids eifietinabeietienthal pamboat i ent
w thout BLRBAH) e YTBHATE, Ritkottlilh RRFAAG L fubRlstbdtyRiedRenonaak of
Wi th ot herw se unex ?al ned ‘a thl‘_l?l s, erythena nodosum fever, anema, or
stunt ed getdity thatican he ditected by ettisalar splprimetiin mefbods)e Imaneipererphedingnt, nay

i ncl ude hédor kR i urg kéni i

acut o- phacaibdor R Ch BB Rera IR, B EFCfudig ol DRIPRARRu Rttt
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air doubl e-contras ri'um enens and enterocly$i's may show superfici al
apht hous and |inear ulcers. Col onoscopy and bi opsy may hel p confirmthe
di agnosis of Crohn's colitis and allow direct visualization and bi opsy of
the termnal ileum Upper G endoscopy mpy identify gastroduodena

i nvol venent in Crohn's disease patients with upper G synptons.

[0085] U cerative colitis is a chronic, inflanmatory, and ul cerative

di sease arising in the colonic mucosa, characterized nost often by bl oody
di arrhea. Bl oody diarrhea of varied intensity and duration is interspersed
Wi th asynptomatic intervals are the nost common synptons of ul cerative



synptons. Bl oating, flatul ence, nausea, dyspepsia, and pyrosis can al so
occur. Diarrhea-predom nant IBS is characterized by precipitous diarrhea

t hat occuwe 2neviesdisat el y on rising or during or imredi at @Cy/UsReg/046aT i ng.
Nocturnal diarrhea is unusual. Pain, bloating, and rectal urgency are
common, and incontinence may occur. Diagnosis of IBS is based on
characteristic bowel patterns, tinme and character of pain, and excl usion of
ot her di ma:tqmndnseslse&radmr alkghnqm;c&pbatbse?)xmamnm;tmmnscammarben& ietidil agnosti c
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abdoni nalduht;idmb@ahthmm Eaah@amtcmantmcﬁné; thhadmimn'elacmrw]nycwlé,al t ender ness,
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per f or nedummwlri armiaénamg%&; hamd|ogs tredryofc Irex@me nadeasolabels aneattached by spacgr0087]
Irritable b Fe F](t q) % wn as inflammatory bowel disease, is
char act ePf'E%ﬂ W'oﬁ'ﬁ OHE P A uﬁﬁ{?ﬁfeﬁg gncvhér}ol B sites inthe A tract. IBD
conprises two known clinical subtypes, Crohn's Di sease (CD) and ul cerative
colitis {Th&ape@erMefhndslof sy ences in di sease patterns justify a distinction
bet ween Crohn's disease and ulcerative colitis. [ 0088] Pain

associ at ed wi {0956BBIsrrfovies! awymethedseior inaditisigthéractivityor adrainistasing @nplaion.

For exa C V. ile

chr oni C”Bh@w% t(? tplég%rﬁrlg gé BF%Q? }%f%ﬁﬁ% trtfdg!i e%eﬁgng\ﬂaﬁalﬁggbﬁagécom at ed
with | BDtrmn@bﬂdasacrmy mwmmaemrtaedtrwawmrsaltyr legtprefeire¢ emapdigent the ILy6 t hese
ail ment s g m{}%‘&ﬁ?&a Khﬁa%ﬁ@m@ﬁ%&hg)ﬁa%?{eﬁ'%nﬂ%@ 'lﬁ gﬂafh@r @%?é?@daén%dmwérh t he

vi scer a, asses t ans o om nal cavit These' or gans
i nclude thedlL<$dg hgmgamd theppatignt isrﬂmamréailento?dtﬂﬁnatr\/ém U"ﬁl@ﬁ@lntdﬂ%?e 8r gans
of the dh%ﬂ%él‘fﬁat%??eggés 3 RSSHat t f'%a}!a% 4MiBody ?’r@sé FERRENVAH. e dHtibady may
characteristi 1S not evo fromall viscera (organs such a

| iver, kbemdninisterst teelnog- hwwann@hwnr@ﬁﬁgwqdarﬁammm Q488 aﬁmr@@rﬁmqeﬂ ve to
pai n) ; (ﬁ? hL?rﬁaﬁ IS@% %%%H\élm dRay béﬁ?éd’#or HQinHﬁé‘tratl(wé)ché tthefa‘bedilé f use
and poor ocali1ze I'S re erred to other locations; and IS
acconpanf dawqfﬁhwbbom autonom c refl exes, such as the nausea

vomi ting, andédO@@FAnhE‘%kadFHéﬁ)’ &r drfe &)pﬁbrf mfheP&ﬁ Way b adn@RiBlerédPlo £patient

[0089] Pain is an I nportant Sl o protective nmechani sm designed to
warn of Wwhagepressemaneraaly kigh iéVP‘ﬁ jof %uzh% anthady M3vhe adrainisiares ARge, or

envir ONThRiy dbe%m@mem RS, t'ﬂﬁ%%%ocﬁ/ A e fahﬁurﬁéiére@ffroﬁ{ ihf@d imsensory
neur ones is actlvated noxi ous stimuli Vvia peripheral transducing
nmechani s#dgily(te@acapryerysix mogds opopger. Ndgrashiistering may pega schiedglesygh ag) .
These sepod ¥mbs BSIS hﬁ&@dgﬂpﬁﬁcé@aiﬂi}o&h&%ﬂft%toad'é@saérﬂzeceméfﬁﬁﬁéérdéé'&n%%' y
smal | dianeter axons wth sl ow conduction velocities. Nociceptors encode

t he i nt ewepkly, or@area@wdwomkammteyerafm%%m ey RONhRY oRge GYSTY uesf
thei r 1 ORRAfRRINICRHCh ¥varyZBNndRs PTARE %ﬁﬁﬁdas} &y 4156 bE Bimilistérel GontiriRubipcat i on

of the stinulus. The noCiceptors are found on nociceptive nerve fibers of

whi ch t h¥ig@ Binpum The antbpemay Repsministeraseia amycospinByesd) infragasels i per s

(nonnyel jpgla8’) intrhbendist ét)ﬁcméng&ﬁ'@ irtRsliseian %ké?f@é}’ap |’or lnt‘rﬂtéﬁndr%lité amgpé e rred,
after conpl ex processing. the dorsal horn, _either or via brain

st em r el aytikogy gy be @ﬁm'n@tqr@qﬁpm%a&'&?swgaeeﬂm 3l irpst ﬁ@rpeaﬂd PBt"Pﬁ antldhe ex,

wher et hgosfibrat trbted! pdfdtdy bscgédetrd 8ftibody generallP@Afile fmhinistered Beaer al Iy
be classified as acute or chronic. Acute pai n begins suddenly and i.s

short - | i P88 agdkeisenditionie pirseile e %’tt‘bP@é‘é’)" gepergll bﬁ?ﬂﬁ!‘ﬂ'?e%ﬁ?(ﬁaﬁ(g@ with a
speci fi CprAHRReSHBNcAApssittaess ddserihdtl her¥inaMieiddsadd SMartibedywitg@nseuehe. |t
is the k| nd of pain that can occur after specific injuries resulting from
surgery, dental work, a strain or a sprain. Acute pain does not generally
result in any persistent.psychological response. In contrast, chronic pain
is long-termpain, typically persisting§or nore than three nonths and

| eading to significant psychol ogi cal and enotional problens. Common

exanpl es of chronic pain are neuropathic pain (e.g. painful diabetic

neur opat hy, postherpetic neural gia), carpal tunnel syndrone, back pain,
headache, cancer pain, arthritic pain and chronic post-surgical pain.
[0091] V\hen a substantl aI |nj ury occurs to body t| ssue, via di sease or
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[ 0093] Nociceptive pain is induced by tissue injury or by intense stinmuli
with the potential to cause injury. Pain afferents are activated by

t ransductworzo@f1sstsonul i by noci ceptors at the site of i RCHAUS2@M4683T1 vat e
neurons in the spinal cord at the level of their termnation. This is then
relayed up the spinal tracts to the brain where pain is perceived (Meyer et
al ., 1994, Textbook of Pain, 13-44). The activation of nociceptors

activat g3 tﬁé’\ﬁén]&;é/ BeO.1 @ 160 FRiiend. 56 ISU@ng*/kd)qrt@ 20'%3!&@ ra@aactoAﬂd@/k@ Theer s
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posttraumatic pain, renal colic, cancer pain and back pain. Cancer pain may
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facial pain or visceral pain) or pain associated with cancer egl é (e.qg.
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conpl ex &Y drikfes®ecbine tifrmesdirstafoiowed bytrerkneesand hipacti vated in response to
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one of the como t chronic fI tory condi t| 2 countries
and r he HREBNE: o ¥ ?f“??’éje}@’o% @H&gﬁa%‘%g%ee&f EL,%?I% g%¥%g%ga§]act
aet i ol ogyweNingrifeemewer dgarthritis i s unknown, but current hypot heses
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& Mersfelder, 2002, Ann Pharnmacother., 36, 679-686; MCarthy et al., 1994,
Text book of Pain, 387-395). Mst patients with osteoarthritis seek nedi cal
attention because of the associated paijp. Arthritis has a significant

i npact on psychosoci al and physical function and is known to be the |eading
cause of disability in later life. Ankylosing spondylitis is also a
rheumati c di sease that causes arthritis of the spine and sacroiliac joints.
It varies fromintermttent episodes of back pain that occur throughout
I|fe to a severe chronlc di sease that attacks the splne perlpheral joints

. F AN/~ A . T



pain resulting from nuscul o-skel etal disorders, including nyalgia,

fi bronyal gia, spondylitis, sero-negative (non-rheunatoid) arthropathies,
non- arti cwip2oy1seisiat i sm dystrophi nopat hy, gl ycogenol y®C3[USp@opmsasi ti s
and pyomyositis; heart and vascul ar pain, including pain caused by angina,
nmyocardi cal infarction, mtrel stenosis, pericarditis, Raynaud's ‘
phenonenon, 'scl eredona and skel etal nuscle ischema; head pain, such as
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i ncl ude mmp@qubav%wemﬁectlmsr\ﬂeagtﬁevm%%@'tﬁls gundroge ) Peppie whp
Org- 3766§e:té9’s%y {%% aftBE GM&Q@F% toAMbzcliRctidre barzwrmbe a@%ﬂéwmdemsnwn

pr al nacasan, 150, AT-001, 681 IgGS%gK' 832, R 1503,
ocrel i zufﬁébls tmqjg@ach@rfg@tedm@aég@tf(m% pungigeple RgdaveRa N 18691

i mmunogl &fds. anel ubant, SC10-469, ABT-874, LenkoVAX, LY-2127399,
TRU- 015, am)xa i net and d| yri danpl e, TAK?&S PG 760564, VX-702,
pr edni sol one @ﬁ@4ld|”;fﬁf-‘1“PH%ﬁW1‘rg's ‘W@Q‘at'%lq Figink EsuBing fiepLbagteriahfungs). o

t gAAV- TNGR) frffectiBn BB@ynoWaﬁé’r%e?@H@ﬂ%r a58lieSSRIisk fefloRIOLBRctiows dMLO ttiude
Gsteoarthritis -6 anti bodi es and ant hgen bi ndi ngwﬁortl ons

t her eof AMANERL RN ebgr%erégm &9 ¥?%VFEG'CPB?"%@”?W&? cePs3Of BYSPYhri ti s

W th onecigpniBpieicRORAsS (B%;E‘flén'rhg balvet Gleé‘édel)}giléb&e@hempﬁ:ha nelireinadeffciency,
osteoarthritis. Exanple g?ents useful for treg Q%Bpgror nore indicia
$¥e At

of ost eoBEHAIPGHN 'W%‘@SH%!S ¢ bsrapy naeiuging GPHIfe U9 tfbodi es or
ant i gen- RhfigHandy:pésthéiRSoihlitiphat; rengllsitlee; rfﬁédﬂwétoiﬁi%trﬂhhh@rﬁckte&eﬂa&aééﬂVP)

i nhi bitors, q‘H%recanase i nhi bi tors |n(t1u0| 3%% c.oxid (i Iﬁé e at

i nhi bi t oFN INfEAIPRS: HA SYSEMIGIERYS FYihe e c‘e" fhEP@ﬁfm OVESARA or
activit ypartiehai ineregsed ridki foF 0dutérih agnmist bbliﬁtaﬁfbeﬂior(sl?ﬁﬁ) beawtesmtmsudden

acti vi ty inhibitors of CD 44 exp ret65| otn C}W act i v# g‘y ?hl b|rtoo'rs ﬁ}

i nt er | euRiset 1 ipint B3ip ABd SWSHING -G DN Tewi KT ior b 1Y st QhEPrORS Wi s
factor &hfa:taaauéE%lﬁé@bxﬁtl)ofaxlaéemmgmemm badtenal arthitishis comsnonfy t unor
necrosis factor-inducible protein X ssion o

i nhi bi t oREcoBIPaRIe BYiMeIstRle %§?¥ﬁﬁe igint gf@i \v/va%rgt% Fﬁ?ﬁﬁme?%raé'déggttg?g%%'g? et ase
(BACE), CRfink Béé[éiflapérﬂ{?ﬁ% éommehlyblcb@ﬁﬁar@éd stgdadaal swelliep mild wekmtBr bA al pha
(NR1D1) r activit i, al ffer entiation

expr essi on t hel
sphi ngol F‘b'{) galersede ??S&Smﬂ@%‘t ?@@eﬁ?%?al %'%Q}?P’«??ﬁgn or activity,
i nhi bitors of proteinase-activated receptor (PAR) expression or activity,
inhibitors of cartilage-derived retinoic-acid-sensitive protein (CD RAP)
expression or activity, inhibitors of protein kinase C zeta (PKCz),
inhibitors of resistin expression or ac |V|ty inhibitors of a disintegrin
and netal | oprotei nase 8 (ADAMB), inhibitors of conplenent conponent 1 s



subconponent (Cis) expression or activity, inhibitors of fornyl peptide
receptor-like 1 (FPRL1) expression or activity. [0102] Additi onal
exanpl es WO 20¢perssBousef ul in conbination with |IL-6 anti Bo@ditusgomdssant i gen
bi ndi ng portions thereof include inhibitors of MMWP -2, -3, -9, or -13;
i nhibitors of aggrecanase -1 or -2; inhibitors of 1GF -1 or -2 expression
or activity; inhibitors of FGF -2, - 18, or -9 expression or activity; and
i nhi bi tors ofy bé‘?} Flsorlaﬁ RhritR &30 frRafhior) Tarthfifs éﬁe%ﬁn thejomts thdd baelrs frur t her
exanpl es of agent's use in conbination with IL-6 % bodi es_and anti gen
bi ndi ng povndrignes nsra@aseanpatlentﬁ angdngregsingly 5y same aqquir%ant@gne fefeienetept or - 2
or -3 a a i W r8SeintTNF- al pha
r@gﬂgmﬁi;ﬁgDS&%t‘éﬂg‘ gébr#%g aRRritid Aﬂa){ be rmlﬁ o?ha%%r@dﬂc’e@@ o

ant i bodi i kuni n anti bodi es 1D1 ant agonl sts; EDG 1
ant agonu@mn@ﬂeaem@g\gmlst@anw plervagtin lﬁ'@ﬁﬂ"&%o'd rabiitis: JanisdbatiRN RS, O s

anti bodi %@’c cf%rt% SeoRatic %ﬁl %kﬁ? dlé?é\'lrﬂerphalangee;l Q@M}on‘rtbbﬁﬁ id Hegliogs, or

ant|gen port|0ns t hereo can adm ni stered in co i nation V\Ath
one or nandecaatdonly MSygmtmmmmlwn@m {arge and/emalbiopbu i qso%acm'{@0§ PRt ment

of pai n. ¢ Jhe LeRnaUsdse F@r"f oPRaid ngr%E@(ﬁe%" Biiovh 3t FRBRefeAE Tha tileDol@ke
dosage f(?r m or separate d'osa

forms that can be the sane or
di f f er erof. pSNlat@rMItIS/@IOylaraCtﬁélZ@@hb@ﬁh@@ Q?‘éﬁefbé“%rﬁ”ﬁlrg'ﬂ“@ﬁ@ﬂsg@&mﬁmral ly.

The pham&tdoﬁ@ideymﬁp%p@?at& thaﬁarl\§ §nd)rfenﬁlék‘?orﬁh§ﬁd7%9+é%§ioﬁ% Enrodiet i ve -
conpounds be used I n e conbi nat | 105] Exanpl es of
corrpounoml'trlharnayMCWe Diggnisis itciuded avliagnopis oépaQrtht%a.f%B' yd?‘Sta"rYtqfﬁéﬁg?)a&?%dl ng
por ti onsy t ek efiqd s’%!mfhg%nv gint inv wém] a éiﬁébéﬁ%él BFE MG h neghtRet | ve

|nh|b|tors as cel Ecoxi eCOXIb par ecoxi b,” val decoxi b, deraCOX|b

etori coxblmd mtjfor mwmmfa@toré@m gutarhamrge@ldc%‘f@ﬂ%r?nés'nr?@mﬁ%“ s, t
hydr omo dﬂ@&’é}ﬁb wﬁmgenf&gbagw wh@rpﬁl%'ébﬁve idlifyRegcodei ne, oxycodone,
one uprenor phin , | b

hydroco uphi ne; nonsteroid

antii nf | ammat [09§6ldPalyartiritisis QE/)WB%@(‘?’HK'“&W%'ﬂVOl‘fﬁS(f!"@Péﬁé’ée jofts- ?\Wﬂfig%l ,
i bupr of g es{vetﬂ%%ré?\)%} yoll F?§ aifed: oh%%i\?/)ﬁ‘ﬁﬁ@@?patﬁ:‘ﬂ‘thﬁﬁ@t aarymmﬁgrb most often

Phosphodi erase tors such as sildenafi]; ha- 2- deI ta

| i gands causkd ¥ ag@btmélmlhﬁd@ﬁtﬂepﬁb@ihﬁﬁaﬂﬁeHmama'l”HE'éi pso?ﬁ'été%? {5 oY IRHSh as

benzocai |t caf RO LRCRLAE bIRRCohs. FeERNANs RBfibakpurensed sicyl ate.
[ 0107] theHgﬁ&%? %jt%ﬁgr types o co);rrTE'ounds an | asses of conpounds that

can be L@”e'daga'ﬁﬂﬂdﬁﬁpmﬂdéhsmqfﬁ IL 6 anti bodi es and antigen bi ndi ng

portions thergghzy ,WeHW@artlQﬁfst?é b n e ink \Rfore EQ@Z@dfraér@FHréleé\IerHl stam ne
Hl ant agoni st's aVl ng a_se dative action; sedatives; Sﬁe et al tg@arﬁ'\rl is

r el axant @iffernhiypes ot iTrendp arthits. 2B MOSARATANOP &St biverlts RGP
al pha- ad{aﬁﬁ?rﬂé&@\oﬁﬁ és‘]WédlI@ l(ﬁ@éétﬁi@%ﬁﬁﬁ@ﬂm incNiddsGyBterlic amdes JRACh as

car bamazepi ne; tachykinin ant agoni sts articu 2.0 NK-1
ant agoni mwarﬁ*ﬁkﬂﬁfa’ﬂ%n W@'Cﬁh’ﬁ‘%&‘ilf@f’%r hﬂ'éﬂYeblo&%? iapd polyﬁﬁic?ﬁ?ﬁilﬁﬁgr‘@wgb?@?m
agoni st sg \%ror%%r@%ﬁ‘tbslbﬁgnwé @ﬁiﬁﬁ?lﬁ%lﬂé§§on§d¥rﬁwg(ﬁ€é§§y&mmbnﬂs taiag atrayu and 5- HT)
receptor agonists or antagonists such as

5- Hr3rec@cpmgabloaﬁtaaglw%t%@eC@ﬁ&ﬁtﬁ%ﬁ%d?frmew% ‘f‘ a%n?éisdgé 'eéude Eplete

cannabi NQLAS codlis, BV QRLIEsIbURRERIR, Bork MBROW exaRenRtions, (eaﬁnuﬁﬂibn of
ant agoni sts; seroton n reuptake inh hi bitors tﬁp?x,ﬁgte ert al i ne:

nor adr eneiyihiecytserdipentation FaI‘Fé)’h‘?‘ﬁﬂﬁPQI@CtPrn?ﬁ S %{gaP%{Sﬁ?@{ ine, in

parti cul ghinbgy §érehﬁiagﬁ&{ iaR@ boAd!akarser ot oni n- nor adr enal i ne reupt ake
i nhi bitors such dul oxetine: inducible nitric oxide ase

i nhibitors su@ﬁsﬁls Jayenge rheumateid aRRYRIP PRIt e Fﬁfff”r]? 'ﬁfgq%r@%q (i’frii

S-[2- [ (Lpjrd Spfbhgl rhe@ﬁbt@@]&fﬂﬁﬁéﬁufb@rﬁiu@(wb@yaﬁeﬂ%d is characterized by
S—[2-[(1 I m noet hyl ) am no] et hy

(2S, 52) - pllARMABOROHBNERA"- <>)f>ﬂf"E‘{tt‘(£ itigs té%gﬂ 3"&#}‘.‘?{?' %P%se?ftl‘é‘ﬁ%‘"%r GUMPtId 11 (1

R, 35) - 3- airfie; \ﬁhlcméﬁgééﬁ!nﬁmééb? fl'leae?yﬁ{pydr)\s that develop during the first months of the
but yl | t hi 0] - 5- chl or o- 3- pyri di necar

2-[[ (1R @is§ass e hpy maﬁymlr&?rela lI'hese tybes include pauciarticular juvenile
t hi azol yineDraydid bhhmls |9£rltmmetwmtémc UReadBtiR)dis2ane) mopaticfaituten| or o- 5-

(2t E I[ ]E Illéotrglg?rrg;f?héﬁwﬁa M&%&;ugorzfgkgrﬁgggsgﬂ%q@y those of the leg are affected. In
butyllthio]-6-(trifluoronmethyl)-3 pyridinecarbonitrile, 2-[[(1R 3S)-3-

am no-4- hydroxy- 1 -(5- thiazolyl)butyl]thio]-5-chlorobenzonitrile, -

N-[ 442- (3- chl or obenzyl am no) et hyl ] phen%/é | t hi ophene- 2- car boxam di ne, and
guani di noet hyl di sul fi de; acetyl chol i nesterase inhibitors; prostaglandin E2
subtype 4 (EP4) antagonists such as NR{2-[4-(2-ethy 1-4 ,6-dimethy |-1
H i mi dazo[ 4, 5-c] pyri di n-1-yl ) phenyl ] et hyl | am no) - car bonyll- 4-

met hyl benzenesul f onam de or

4-1(1S)-1-(([5-chl oro-2-(3-fluorophenoxy) pyri di n-3-



[ 0108] Products: anal gesics such as acet am nophen, naproxen sodi um

| buprofen, tramadol, trazodone; cycl obenzaprine; aspirin, celecoxib,

val decoxiWwp 200disasphaci n, and ot her NSAI Ds; anti depr ess®0TAISSWOI04G837
tricyclic antidepressants and sel ective serotonin reuptake inhibitors, for
exanpl e anti depressants such as amtriptyline, impramne, nortriptyfine,
doxepi n, fluoxetine, sertraline, and paroxetine nmuscl e rel axants such as
cycl obengapbitiifis, flSSRhEHE (S8riitinfadCds AanyZad 20 N% oints are, affdtidP]n &Jsenmes:

nor epi nephrine-serotonin reupt ake 1 nhi b| tors s and SNRIS);

nor epi nefisersre(Stidssiseree) A HHRAT of s Fan B%Iné‘é'f’?@e serotonin reupt ake

| nhi bi tors (Sgigks) 1Juvérﬁlé?é(é3t|{/&aﬁmtisq@Bér@‘régéf‘a%lsrecﬁ@lh GriflaM P 2R |09€P1>é)jéiﬁf§ase 2
(COX-2) inhibitors; nonsteroidal anti-inflammatory drugs (NSAIDs);

anal gesi §§n"aAW3¢P@t§flerﬁjth§b%h'ﬂ3hegw\§‘g before age 34610] Products: anal gesi cs such
as acet am nopfigyro] QQWrﬁlé%Qoﬁé?i@'a'r'tmltlé @g@f)ﬁgﬂ%rhrthhﬁ@fmg@égmsﬁﬁ@ ptiBnt efbrecoxi b,

val decoxi b, i ndorret haci n, and ot her Ds; disease-nodifying antirheumatic
dr ugs (DWN:E?)Ofé@dfPaéﬁsa@uF rharartatizasbyine PEsepes efcrenic aghitis@HdiPsPEasl; and

tunor negr Bgbsic aﬁﬁﬁﬁg ar(dTé\t"féasp vﬂ?&%é f&%ﬂgaéaﬂﬁg Ha %Bhor?r%hééq(fe'd X;MTBQ

[0111] d asses: anal gesi cs; Itors;
corticos pépwcbglyswmlan@ pdRRE @stonsqfrnsaga%s in at least ?m'm\ew@d@ew Asin

phot ot heggghe wit! o‘r'%hé‘?uitrﬂ‘ﬁ@ 'k ‘%\Flh!~?t|ist @%E)r%lcgae {he(s‘ikﬁpéo%%n U e brhiMAnt

t her apy, narrow ravi ol et her apy, and conbination |ight

t her apy; Peiggsn@hpnead of Jiuwylpens@n@t@ arthrlttamam @ymmtﬁfg@"@ashﬂt&soféma&! i2paidoene;
ant hral i met& gﬁ’ér?ﬂlth Gg&t}ﬁ'm' ds (i.e., vitamn A derivatives) such as
acitreti tazarote cl obet asol propi onate; nethotrexate;

azat hi opri ne; [Q97d] dspes asrect, Hyail-Sopediated dispidenisrohrrasiaerachy Eoss- ulke such
as al ef agRPhiproSkhd GeEMLrein Mererl BRESARAbgical conditiorl HatadtededIbyRXcessive

phototherapy corticosteroids; vitamn D analogs; vitamn A dérivatives.

Gout depositipnaap netabrlismsef fikeskic meaterial ke g eét&qeﬁwf'ﬁh@aw&m RERANER & sodi um
i bupr of efgs el daRRR! In ABAY thibs, B68E FXirBsentsth ABAANIrbpaitlecdsadpaelvbasd n; and

corticosteroi ds such as predni sone.
healing) gone awry due to chronic or excessive tissue insult leading to fibroblast or stellate
cell activation and proliferation and collagen accumulation. Fibrosis conditions include
fibroproliferative disorders that are associated with vascular diseases, such as cardiac
disease, cerebral disease, and peripheral vascular disease, as well as all the main tissues
and organ systems such as the eye, skin, kidney, lung, gut and liver (Wynn, Nature Reviews
4:583-594 (2004); Bataller, R and Brenner, D., J. Clin. Invest. 115:209-218 (2005)). Other
sources are chemotherapeutic drugs, radiation-induced fibrosis, and injuries and burns.
While fibrosis conditions cover a wide group of pathologies, it is believéd that for most of
these conditions, the general mechanisms leading to fibrotic tissue accumulation have many
elements in common. Often the condition is initiated in response to an influx of inflammatory
cells and perpetuated by the subsequent cytokine signailing pathways between the
infiltrating cells (e.g., macrophages, T cells) and resident cells within the tissue (e.g.,
stellate, myofibroblast. Kupffer cells). In addition, pericytes are a key fibrogenic cell type
involved in the development of scleroderma and PDGF receptor tyrosine kinase inhibitors
(RTKI) have been shown to slow the proliferation of pericytes and suppress skin lesions in
patients with this progressive disease. In the kidney, leukocyte infiltration plays a major role
in mediating tubulointerstitial inflammation and fibrosis in chronic kidney disease.

[0072] As used herein the term “fibrosis" is also used synonymously with "fibroblast

accumulation and collagen deposition". Fibroblasts are connective tissue cells, which are
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[0115] C asses: anal gesics; NSAIDs; COX-2 inhibitors; and corticosteroids.
Crohn' s Di sease [0116] Products: anal gesics such as acetam nophen,
napr oxen wWoadbeissisbupr of en, tramadol, aspirin, cel ecoxi PCTHBRESOSD,

i ndonmet haci n, and other NSAIDs; anti-inflanmmatory drugs; sulfasal azi ne,
mesal am ne, bal sal azi de, and ol sal azi ne; and corticosteroids such as
predni sone and budesoni de; i nmunosuppressant drugs such as azat hi opri ne,

Mer capt ofebdre&y mT:'b'Ené&tnO@ b&iuR tRideBnas tﬂéﬁddyxruanibla%m:ls@eaé iameAAgId

nmet hotrexate, and cyclosporine; antibiotjcs such as netroni dazole and

ci prof o%@icﬁ"u'amamm%m@'ﬁ'@a|tb°e§@@H/°é§vppdbéP'59Pae'n reFRPNPE ICAN Ly toa

[0117] Giass %armr&ﬂéé@& stbliA¢ ESiis rﬁ?@ét@m'tdﬁhb@d&ﬂsproﬁf@tdte Iaff\ﬁ|p&mmé0r y
drugs; TNF bl ockers; antibiotics; antr-diarrheals; and |ax

U cer at i Egec@Meunissof collagenopy exteaceltylainaisx. Gollkoge s & @Eﬁ;ﬁm éb‘t”am nophen,

napr oxengisqel 5 pr‘oWh@f @% mAjbPERRRInenBSithé bﬂrac@ﬂul@ﬁrﬂémk@ any @bﬁirmve b,
i ndomet haci n, and oth ds anti-i nfl ammt sul f asal azi ne,

nesal ani ifgue, tf@l’fﬂ%ﬂeaﬂr‘@l éon%rQPHBQ%'h'I”afFWES aE%F'P'P?%éf‘@‘?Q)ﬁ%‘?‘“ SRR AR essant

drugs sugRnh@ss, AARHAERNJURE ardIRidEaRH BfHeF ineropéivfe HEIIRCESIIges Bkibtsas séverali xi mab
and adal | numab, nethotrexate, and cycl osporine; anti-di rrh | s such, as

| oper ani fgems andPes Rhiesedype I, the moft@ﬁ'_’[’g]ondsaf%%m SKsal DONEr %D t or s;

anti - i nf4gaMps %ohddﬁ 'slﬂﬁ bla_N:vé?sls@@ keriBintepril bi g8 ! BXedhisisry fbm%ﬁumﬁﬁ@SS&nt s;
Janus ki nase-3 i nhi bitors; TNF bl ockers; antidiarrheals; and

| axat i vel§cluge, i a'mr@t ited tosyndr ome [0120] Products: anti-diarrheal s

such as | opg radeﬁg a8 4486¢iatA With MBldSRE B @i, GdiBpataRs puRRdriadefresisant s such
as trlcycllc anti de

pressants and sel ective serotonin r %ﬁeﬁg |Pre>h| bitors,
for exanpl e ant Fefigtiondedused fisiasis. BRrOBIRIOPEYYRIYE PHIEIOAR %?
nortriptyline, degRREmma fdlé&%ﬁﬂid mGuc@q:Mrhad\arylﬂbroai@dcrnameéemwmesm@dsmet ron;
and tegaserod. I asses: anti-diarrheals; |axativ

ant i chol i ner gi c 38PRRYES mﬂw@]ﬁr%mﬁw Herosis e @i fying érﬂwyaﬂgg 3CHE rﬁwlr@}cgy( NSRI s
and SNRI's); nor gpkaep dltﬁlﬁnd B Bnéuthorth ralicédd\Rasina indlcealviree ser ot oni n

reuptake inhibi tp%gmome? ||Qn:%:I?Jced tvrca}\t(flgﬁalr Im%ugen Ingﬁ%ruﬁw%naa% sepsis induced, and

aspiration induced) ;

an Chronic nephropathies associated with injury/fibrosis (kldney fibrosis), e.g.,
lupus, diabetes, scleroderma, glomerular nephritis, focal segmental glomerular
sclerosis, IgA nephropathy, hypertension, allograft, Lupus, and Alport;

(ith Gut fibrosis, e.g., scleroderma, and radiation induced gut fibrosis;

(IV)  Liver fibrosis, e.g., cirrhosis, alcohol induced liver fibrosis, nonalcoholic
steatohepatitis (NASH), biliary duct injury, primary biliary cirrhosis, infection or

~ viral induced liver fibrosis (e.g. chronic HCV infection), and autoimmune hepatitis;

V) Head and neck fibrosis, e.g., radiation induced;

(V)  Corneal scarring, e.g., LASIX™, corneal transplant, and trabeculectomy;

(VIl)  Hypertrophic scarrihg and keloids, e.g., burn induced and surgical; and other
fibrotic diseases, e.g., sarcoidosis, scleroderma, spinal cord injvury/ﬁbrosis,
myelofibrosis, vascular restenosis, atherosclerosis, Wegener's granulomatosis,

mixed connective tissue disease, and Peyronie's disease.
[0073] The term “fibromyalgia” is also known as fibromyalgia syndrome. The

American College of Rheumatology (ACR) 1990 classification criteria for fibromyalgia
include a history of chronic, widespread pain for more than three months, and the presence
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Phar maceuti cal Conpositions and Adm nistration [0122] Al so provided
are pharnmaceutical conpositions for the treatnent of abnornal cell

i nfiltratworroewisaisfanmal , i ncl udi ng a hunman, conpri si ngPam/HaWA8683T an
IL-6 antibody or antigen binding portion thereof, as described herein, that
is effective in treating abnormal cell infiltration, and a pharmaceutically
acceptable carrier. The conpositions provide a therapeutic benefit to

pati ent sy f pBin¥s @onl éaénmbmrrmtnamdvrmémumune
di seases, Wsa&c tqggo:ﬁﬁ g?raaamgﬁﬁrlptl S, Wg{l pIgl?olscl erosij s, f%%&g) ?rrat ous

di seasestendearipoint ecasic beth@bpye and belpy thwalghandsen both sides o
ant | bodi s a0ch AAHhARIRIUKT P9l §602072)! IBioRaidicpatiefs gmrauswa;pagl into

phar rraceutl ca nmpositions suitable for admnistration to SUbt%%L}/
or

Typi cal Ipgin pﬁéﬂpﬂﬂ@r&b&@@m'm@%ﬂn the fBseftorByallogyRiz (geéryne{ﬁsqqpsg BANP
anti gen- nnﬁjdlr'ffgl é?ﬂmidrsﬁgna Hﬁeﬁglpeég%@n%ééé@%&lk/Md d/pARuRginalis). Trar i er.

As used her'ein, ceu |y acceptable carrier ne and all

sol vent seﬁeatssﬁébmmlg@m aahurn@apatwéma&ﬁﬁaﬁ%&sﬁé? using Wﬁ%ﬁ”%‘ﬂgﬁl agent s,

| sot oni G %y@&vﬁé)fﬂe&k ﬁﬂgﬁ@nﬂé’rﬂglégﬂ‘él %cor@ﬁﬂdk@@oﬂ paiesdvedty (@rge VAS or
a conpat |

phy5|olog|c exanpl es of pharmaceuti cal eptable

carrier sl.lh&rtepmsemes)@@mlmi@ﬁerph%[ﬂhﬁaﬂ@“lﬁﬁﬁoﬁ@rﬂé@r RNtSHeY, 2 B%er}%% gl ycerol ,

et hanol gsrgg g:rbl i ke, as well as conbinations thereof. In many cases, it
be pre?er le-to include isotonic agents, for exa

poI yaI cohol s [60341 Akhowahshrosic, wigssiegd Paings 24@inark YRR g?'DT‘ gLy

conposi t ééﬁ'&nts"}gﬂ%éuy%%' exﬂ?bﬂ%&%y&fpto‘h’ﬂsawm{amgtdrfé&ir|nYoré©€t$iétf61tﬂmngs ubst ances
are wetti or m nor anounts of auxi Ilarg/ Suq}iﬁh ch as wetting
or emul sfaﬂguawgleag@mngbarme@s@m@me getengipn hapdaches. | éME °Mffe shel f
life or &faﬁw?gé lnvtﬁfﬁgﬁfsfré:l{%;eﬁaﬁ n?d?th@ﬁ'fYness numbneEQéﬁcﬂllnéﬁhg @yREosithéans of

this inventFon m a vari et

forms, for ex :
seni - sol mdltlalncchsmhqaﬂsw%{@és quflf'ﬁ%‘%g’ conePNtzAing i G| ‘i!fc @HLen%%%t affect

| nj ect abj,g AN b'lo[b HURLOLIE ok WkinQRE)naudis bR G GRS OAs Gt Preing iconditiortsathbtet s,
pills, powders i'posones and suppositories. The f% m depends, on, t he

i nt endedcavse ehtshicaein, iibamyalgio RAUINS NRE AISSEHPPIENSE TP prL el

conposi t&%ﬂéss%r? o|' Bothh§orﬁﬁrﬁﬁi'o‘?rfyaldu ?éﬂeﬂ@ fdQhati gdfd) abbavesthant érnotionasuch as
conpositions sim ose used assi ve |mlmn| zation of humans. In

one casestrase, enstexeionadnd athet fagtqr@ﬁxq@rq%? BSIr YR g. . i ntravenous,

subcut aneous, Q’O% I pQﬁrdsEQcﬁ%H with ToFGhipfdial beléns to by ﬁaiataheuscmes @jtht he
antibody is a

m ni st er ed K‘I i Nt ravenous IJ;f USI8 Orh'tn %8@ a4 i another
case, t hioramyalgiacsynfromed ichidRGENe GNBYIG MACSHTEE RP G thaj s 8 #%fous
I nj ecti Ofjyry 85!?5' é?‘{d'maéé%latéy Wie btaBr sypbtéras pf fﬂﬁ'emyeldlal n unit dosage form

ti-d t t
preserilgt :a\r/rg [0PFel %H{Y&Ir;lugl %f:’%‘d;'fi; g%éﬁ%hn”gﬁ'%f%?ﬁe 5 ‘é\‘%‘.bs@%uérth"ﬁﬂs Hhe

fSO' ut : On§plné’ran@n§’éc$6tﬁ§2f‘ jolirfts Okt I\Aéneéa fmuwumgw]ahl @taﬁesgc/vfobarwypmrth@tl occur

ormul atory agents such as suspendin i ing. and/ or

agents. Nﬂ%’l&hgat lifg & 9 seyare Cﬁ(ﬂ”ipcx/‘@s‘?aﬁgrﬂé%ilag[ﬁ?ksréﬁ gge P\erk%\?gé I O%ﬁ%r%hg fher

consti t Upb@Nophhd! 'I@p%ﬁ")} e ﬁrs’tléhh bms fe ﬂequ@'ttquainl mcpstrfﬁngsmu'rfthedpwvatb@pk

before use.” Sferile injectable so i ons a re% regv g}y bpﬁ]%?‘gr%%ng

t he | L- 6aathbrtierky. WRichreMesSLN 95’&‘“3 " t ﬁcﬁwsﬁp %PN F&"%81 Ven

or a CO”PélHaiE'&rl!laW duN @hEdifdeS ratherretiat m&amdvankﬂesm@(gppn@acﬁtls fio tymisedy by
s

G o e 2 ST TR e Y

a]?out 5E/kéém|y8f@§f iy o@gﬁkﬁd&hg:gﬁam” yiftisngs vvemasb aboutwoik nmgwdhgtadesttfourlux@@?ng/ m
of antibody, from about m |m) r to.abo i ne
buffer, from H94dt Psoasisigaghreryc aﬁ‘{“ai‘m %%ﬁmfé%m f f@&bé(}floaﬂ%?ﬂ
mg/ m of agé&d. ﬁ.arca?v %s&?bs@m@ﬁ'fb@géﬁwtaﬁ@& thé smmloatmmbm kneed, sealp. alr to -d
about 400 m | finmolar of a no uci sugar.,Se imte
to t rehal%%@séPraéif@?%ééterth‘tS%%%Bt‘?f g'ﬁﬂ?) 15K ? S gy g%%?l?? H%"‘g‘%r'# I 1inmol ar
of _di sodiuRSTERe b e aiyaesions emnprsealdr mmmamtad i torselmart-eaioreg

t abl t dant h 1
A0t x| RIfRHe oAU BBy lasue FeBeirt Siaieh Datee she et REEN sivaLASiFcolor. i

thiosul fate, catal ase, and platinum For exanple, the conposition may
contain nethionine in a concentration that ranges from1l mMto about 100
mM and in particular, is about 27 nM sone cases, a fornul ation
contains 5 ng/m of antibody in a buffer of 20mM sodiumcitrate, pH 5.5,
140 MM NaCl, and 0.2 ng/m polysorbate 80. It is to be noted that dosage
values may vary with the type and severity 'of the condition to be
alleviated. In the case of sterile powders for the preparation of sterile
i njectable solutions, the suitable nmethods of preparation include vacuum



anti bodi es that bind other targets, anti-tunor agents, anti-angi ogenesis
agents, signal transduction inhibitors, anti-proliferative agents,

chenot hervdipenyisswgent s, or peptide anal ogues that i nhi IBCIT/USRO08/04d83Th
conbi nati on therapies may require | ower dosages of the inhibitory IL-6
antibody as well as the co-adnministered agents, thus avoiding possible
toxicities or conplications associated with the various nonot herapi es.

[0128] Th&, & 80%UBiip %br@é‘éﬁs PERnisPl s are'difteamdeid b)CPdHe)(amblfeeﬁ“ttlnge)r amount " or
a "prophylactical I ective anmount” of an anti body or. antl %ﬁﬁﬁ{‘a ndi ng

por t i on. Onychelygis aﬁdﬁfafm%aﬂ Rspriasis ata GopkerapigigAt incliding p °rt38'3£?"a

ef fect| Vﬁsorégls@ﬂﬁﬁgéswﬁﬁﬁ arOhIsO RAOVPEISs PéorfasBRIrBIRERS §§drbésnsta®th&ﬁianeve t he
desired therapeutic result. A therapeutically effective anpunt of

ant i bodypﬁﬂ“aédﬁtdif&'éﬁDbﬁ'ﬁ&!ﬁ?g“ﬁ?ﬂ??'?fﬁi(ﬂﬂ‘éf}v%m'aé‘éc HT%BSQF@S'ISaﬁo(S'??Ssuch as
the di segsgyriideL ps@ifiis g%@é{e 0 adie hamnuRris! ;B@m'aﬂﬂédﬂadluad)sonaﬂd puhatabi | ity

of the antibody or antibody portion to elicit a desired onse in. t
i ndi vi duand a rare Nafiaip &re keinasgrengralizedPusiyanpsorigsis s 4218 %S r?rwmrz!wua

toxic or &L‘?&lér‘ PRALSS. MbbREIbSiIcAly, ERBLIRRABH RRbAs OF Faﬂtds&&%vbwedlkﬁ@/v@ort' on are
out wei ghed y the therapeutically benefijci al ects hyl actical ly

ef fecti V@S@lﬁsmharacéerreﬂ@s sushas episimel tickening 9’&" p%f?k?fagoﬁﬁggaqgnd for periods

of time Pé&ﬁ%é@éw pb&izRENE BYPerith) Def@Rid s Be R TBAYNBEIbIcE aruaﬁmhmne“amrml ly,
since a Bro ph actlc dose is uséd in subjects prior to o
f

st age of Oaseiehpeoriasisds ysusingrageel and thy "H‘f%ﬁ‘?‘?\?@”réﬁﬁ%?ﬂar?ﬁ?/”zﬁgQﬁyé“géonﬂ%an
the t hern%ﬁﬁéglér%aéﬂdyre&frfe@ﬁéé ¥Rd, d¥e4bnally, acute eia@éﬂo%luo@@@@oé@@f psgriasigan be

adjusted to provide the optinmmdesired response her apeut.i c._or

pr ophy| alétm er@s?)’@h@éﬁ‘g apghes RAHpICE, Slwssq“Hgﬁy@Pm%"‘gf&H‘“M@' ﬁ?%“('é‘?‘éd

several Biayhebey HQ%&s%?'}uéwsaQW ing r&écﬁﬁ@dwe%énttg K emohéle rdepedifiant be
as

proporti onal l'y Teduced Or increase I ndi cat ed e%f genci es of t he
t her apeu@nctussialy s igll that is requisgbior awpm%e/a'ﬁsa@%&ccesorﬁ Y rRgWRvET @

par ent er gl 6 i%'shbj‘é@t%d't@a‘ﬂ\%?&g?cﬁﬁélps@@b’lﬁblﬁ fr sRAS @f pdoraE] ni stration and
uniformty of dosa sage unit form as ed herein ref eréﬁé})ugghym cally

di screte uni t §0&8ji gé?ﬁ@@ lupis; oy hepgtosye § Stér). plse © Fseqn Ps to be

treat ed; oGffethatdyus, iS @tnAbrK mgarﬂm@lhﬁﬁ@bmdﬂlﬁ‘@ﬂbsﬂéaﬁﬁordef 00linkrlowd canse thady or
antigen b| ndi ng portion thereof calcul atﬁge uce the desi

t her apeugancingiy@opnts. Kidnexs SEERUS GHMAFESh ap W?'%eﬂ’dptﬁatr%&f@ﬁr?%qﬁmﬁ'g rier.

[0130] A y@uR§Rofen bub8Ro lid ERiliiehd NirshgSerterit of SLE@asEeoddue il M;mm SLE
prophylactically effective amunt of gq@lrk cglgantl bod ortl on

s 0. 025Mew Sy ARy Wih foves, SIBLiRgP% gou v R
I'n On]g% Cﬁ%ﬁthstolﬁ%érlsvﬁth%ﬁéoaéﬁw feveradha rballdmemdcﬁmn hédwceeéH epﬁerﬁdnoml st e][ ed
in a ormulation as a. ste SOl ut at ranges rom
about 5. BSYFBO%dU?YBeE“t%fT% Wag?eéaq%r;efgbag{ﬁfi 'P(S’f?ﬁfp 3%%31.?1)' 280 ng/ m
of anti bgshear. fArﬁéOla@Hiptdm@réﬁguﬁ@fr&h isterraitionttarthbdlgias td acm’oé polyarthritis sadcdi ne
buffer, from about 03’1 V;? 2009/,155180P /USZOO%/ 0403 %?(en% &?c% about 10
my/ M of 'np?cmpg’/%??fsiyeg Ot RAGRISANG PN BEStPT YERRDPEPTS FG8° 111 ol ar
gf t& ehaé%%«%r |antsimgt§t@rmuag)mgéase Bdpsuidrinseetional éros.amattthénetandmomalaagemf

1 SOdl um

i hydr at e. 1S .,to_be.noted that. dosage v y with
ety peroiRMUB TEa SeGpdans s BTk M1y SSEUMHEDT AT Bke VTR oF B
further M@ﬁ&i‘rﬁéﬁbﬁ&ﬁbrﬁ Bdiccbod's anbiritEArHowaded messt hjpes toolyarthntis is aookdestrgetive
regi mens_shoul d _be adj usted over tine according to the individual need and
the prof@ P oMy rent of the person administering or supervising the
adm ni strati 0[@009] Sbﬁemﬁvmp@d ériythematesnd id rund udmageagaufgesanslemost ohitdnerher ei n

are exenpl ar of intended to Limt of
the cl ai WE*&JS{S#%&%'PE @sease dturmg ng'ﬁﬁenﬁﬁo%'ﬁa? a%‘i ‘?t%%fgeeo\f/ﬁjdeﬁ agelfée:‘;'ene are
ki ts congimilaf aghése ihladbits tHoweoely cbidrarmhawmpbntmularlghlgbﬂevlebof teansiion from
conposi tjon,_corppri Si such an_antibody or antigen-binding portion. A Kit
may mclhh&é' cioﬁﬂé(i%‘? Sg?{“'f’ ISeR%E-ant i body or conposition, diagnostic or

t herapeutic ag@8ip Goét {dldo Kawnadssutynarthritie) is meduriect aons of grouis @rthritisof

ant 1 body PPNl GrRa et b ol ki) fF BaffSon MBRALE sbREHERTES (., o

used in a nethod described herein. In another case, the kit includes the
anti body or a conposition conprising it and one or -nore therapeutic agents
that can be used in a method described perein. Diagnostic Methods of Use
[0132] Anot her aspect provided herein are diagnostic nethods. The anti-IL-6
anti bodi es or antigen bindining portion thereof can be used to detect IL-6
in a biological sanple in vitro or in vivo. One aspect provides a nethod
for diagnosing the presence or |ocation of IL-6-expressing cells in a
subject |n need thereof conpr|5|ng the steps of |njecting t he anti body

T N T



WO 2009/ 155180PCT/ US2009/ 046837 [0134] Methods for detecting IL-6 in
a biological sanple generally conprise contacting the biological sanple

wi th an awoi2e0915618ant i body or anti gen bindi ng portions PREUSRI09AMES37
detecting the bound anti body. In one case, the anti-IL-6 antibody or
antigen binding portion thereof is directly |abeled with a detectable

| abel . In another case, the antilL-6 antibody (the first antibody) is
unl abel e WA e
ant -1 L. §VaRE RaRRast s degite PhfinaiphCoUIR AP dué Bk IBolere ¢ 1o

speci fi cigl dwellipgninflamenation. tand exieme paiiie e anhfr@qmy drat ohiketig top. &hroniody .
For exa r]m dary
ant i bod;/rBé():%uﬁag sg{euﬂgaftégiétvlel'%:ug%@@ f 'a\%élﬁ’(é eZ?%H?)M % es t at Céc?}rhﬁ?gzj%ﬁ\%“

ant i bodi erd pegraying,cells oftbekidneyi Masﬁ ases Pear &1 memanatherfirgtiatiapk @reljot h of

whi ch ar ially, e.g., fromPierce Chem cal Co.
[ 0135] Sglc%%Y%FéfBFa@ %gg%?&t he anti body or secondary antibody are disclosed

herei n and i n108dk Undiffetantated Spandylogsthoenaties (USpdy dup termiusad tedesehbe

mat eri al

sui ¢ ab e SMEUBRBSER: FEbGI ity S0eb AT ooy Fot T A e e P HRLATUR

p- gal act diggoesieof ankylasieg ?P@flﬁb’llﬁlwgﬁbteﬁs@seaéﬁaﬁpv@s?eb@f Vﬁi‘rqséﬂﬁ“éh?ﬁr ost hetic
roup co % xampl es of

0t oot SRS HAThAAR PR o DArR ey ity Wy B Being e

f | uor escepandyliist pswelioadhdis, t’rﬁ@mmm@f mféﬁrﬁmah@nbbqw%ﬂﬁﬁw%rﬁqﬁérs $YIFaBRei n,

dansy! C&%reﬁ.bq cile Qgé(r‘&%einﬁte'ﬁ'iﬂég tlsf?é\afaeégTWnﬁe gﬁhﬁ’ﬂs' We?ﬁu%@eéﬂmérﬁé@ﬂlé al

i ncl udes | um n l'es o sul t i oactive materi al
i ncl udemsnuspamll desdra? wsN-rdef ined form pHarawpylitis-sgcie am apk¥esinLsResdwifisd in a

bi ol 0gi cal safpphe) hit,chic SRR spbidYbaHE RRPAMBIH rlolyh daknie st andar ds

| abel ed with ectabl e sub and an unl abel ed anti-1L-6 antibody. In
thi s ass8pondyirartbrapatiyi isdhe Bgdisakierns frs a grpen atchildhepdshawnaicudiseasgst he

anti-IL- @hi%ﬂtcbﬁ’%d% i§ b@fb?é’t)h%?%e%?%taha n?d%ﬂ&h t%ué@?&;lﬁﬁ'e 'ﬁheﬁu\%rﬁl@dar d

bound to the u ant | is determ’ned. The anount of I'L-6 in the

bi ol ogi c@nor@wﬁgm@ronogthlasmw wdﬁfmﬁtqwndyl@arthﬁ@p%t%mﬁen& am%@l’@d | L-6
st andar ds%‘d?ﬂlst RvEMR p’%@ﬁé’ué drirfitignhd QRﬁWﬂs assocuated Wﬂa%]an%ﬁo%bvd@e such

|nnunoassays for a nunb pur poses. For exanple the anti-|L-
ant i bodi digease (anler@@thosﬁn@ﬁﬁf@nﬁwr repetive arthstis dReters Sd@df@m@ols Pbe 8@@% |L-6

in cul tufe%@tl\féeir{rﬁltls)l QnéPfhee S’@ﬁ@ynér&ﬁe‘(’égrbnédatlﬁtya@ﬁﬂhl@%aﬂﬁj arthdphihgerugpandi ng

portions thereof are used to determ ne anmount -6 on the surface of
cells th%(P'CH%W%aLEé%ﬁa'f‘leéét"é@mm%tlﬁ’”\}'émede'@tsdﬁﬁ'?ﬁ)‘GWG’épa’fﬂf feeﬁe%éer can be

used to bdemdibfde SQWEOHBQ%nb@@bn@@ﬁ#ﬂé@@héﬂ-ar@a@éﬁh@de)} Ea+PAISo bAaREded Ny to
this met hod, one sanple s is treated W a test conpound for a

peri od ofudhiasdhaiping. %Vﬁétﬂ‘é‘?a%ﬁ‘fj’ws Fatigge ?”‘M‘?ﬂ?aé@f & alpP PR total IL-6

expressi on i sjob83PerdmESdisee id B PoRfdchicRhRonidsadniung infenhatbal diddasé
expression is neasured WO 2009/ 155180PCT/ US2009/ 046837 usi ngft%g}/n?n(#frtabl e

i munoas®aymostrommaenly affedtsthexdittaldiereran LMD My QAGUL/IB 28 £ eat ed

cel | s i syrg@MpRFrSfic diaried ®ibbeorhingl i, @é’\ier(ﬁno?é}@a twRsight fe8PAINE right lower
[ 0138] Immnoassays for measuring total | L- UPSSQeESSI on incl udisflow

cyt onet r guagiant |"h%ﬁ§r%ﬂi'"§?%%?r§r%h%f“r°§tqu‘FmP‘HéY'EB‘P rofers fisegsee kB¥%essi on i s

to be nee&ﬂrheﬁlsyﬁwb@ncsahémeab&ar%@ﬁedmsreder AigHt §Wéat§¢éétal$§r‘f aaa récﬁme| s of
| L-6 are neasured using one of e |mmno ssags des &\? bed above.

pr ef er r etfeeHAPn méﬂﬁqﬂsed'@yeﬁﬁcmhﬁéo@éﬂ edgttHa an e?”%a"df‘teﬁ_”%ar?dn& udes
t he st epgré®instansd, iakd théetorfich, mutthaasd %dﬁhﬁgtﬁ@ Wté rl‘rhoét cheireei patternd atbel |

such as b|0t|n or 1251, |mmnoprec6§+tat|ng é. V\%'lh an t|-IL6
ant i bodyCthA'sidizaasg eatkelogy gre He inflagpatignich '@Cteﬂze by rigptiyer

i mmnoasmﬂaﬁél PRt AdfeAddrBedsI €2)lrectant pémarbbsirubtton&auee@by .m;@dnhalsur face
| evel s, i s t o, det af§E| I

usi ng .1 nmunohi st ochem str noassa
surface $legetisang 'egﬂ'”g 19 eVl 8%"%?‘% X'cﬂ‘“ﬁ?f'%n? 5?Eat€§%aﬂ'f“? ¥RTNg:{BL| ed
with an éiﬁ@éé);@rman@ug‘ hita rrﬁl@hﬁﬁ&onwmbaﬁuéﬂouoéaﬂm@ in nwunmhwoawctmm@ and

detectln the ntl u5|n fl ow cyt exanpl e,

the anti@ h_'l% t“%%pn?"éa' @%éﬁ?ssss@aﬂﬁ %‘??Vﬁgodv’eé‘& %Faﬁr’%fgecul e
that can bind the anti-IL-6 antlbody is | abel ed. Methods such as ELI SA,

RIA flowcytonmetry, Western blot, immunohistochem stry, cell surface

| abel ing of integral menbrane proteins.gnd i nmunoprecipitation are well
known in the art. See, e.g., Harlow and”Lane. In addition, the imunoassays
can be scaled up for high throughput screening in order to test a |large
nunber of conpounds for either activation or inhibitors of |L-6.



[0140] The anti-IL-6 antibodies or antigen binding portions thereof also
can be used to determne the levels of IL-6 in a tissue or in cells derived
fromt he WO8@eé1s518n sonme exanpl es, the tissue is a di SeREFATSLISHUS3IDr a

ti ssue biopsy. The tissue or biopsy can be used in an i munoassay to
determ ne, e.g., total IL-6 expression, cell surface levels of IL-6 or

| ocalization of IL-6 by the nethods di scussed above. Such nethods can be
used to Q&fep! tHiMa aﬂeeﬁqner masééssgwg&as%eéa%smggfa:d;m@a@eé%fe shbiffbe whi ch
could be indicative t he tissué is a targ for treatment wt

anti - | L- SUshRAasHa . pat'ent wﬂh the iflammatorg oaﬁbstwuvegyr@mamaﬁwy@ﬁd Bbmﬁ il

porti os nmsbsﬁgmw.tﬁ&n%waenﬂ@%%pﬁwé bk ifh ﬂéﬂﬁﬁél'fﬁﬁb &%%eéeseggopwmns
that express |IL-6. In sone cases anti-1L- odi es are used

i dent i fyOtf@r\use%p?&%n%ar@wtlsserythemamogmum Ifeves, anaminauistnterhgrowtt @ 9 be
used i N Vhikd. Mabd st t he

ant i body uwuh’gn admgﬂrﬁystﬁrdz'it Is()dgé‘ﬁaﬁsq%&@é%ﬁ?‘%a&n Rﬁﬁ_ﬁﬂ‘ﬁ‘%‘%ﬁ%?. gin or with
hunmani zedyRRalkuminePiac anghincisagediovels of acute?basszqeametswefﬂw i @mategerSR he
steps of Oaf@m:tﬂ‘esﬁr@télnngr &o%ﬁ’&ﬁ&bEkvk%gglﬁqnégﬁbfp'hﬁés@@hﬁki’%ﬂ.)f %I
conposition conprising themto a patient 1nn suc ostic test
and subj Eensneglidase gsaemeanyinacdienigiisepsernfiepgeiedt erlmewacmrwgﬂmlametl on of
the IL- GD,a@ﬁg§|§§uéﬁugll)t ;“gagg x-ré*“ig' ng analysis is well known in the nedi cal
art, and includes, wthout ation, x-ray analysis, nmagnetic resonance

i mging (M) Q9134b8h?ﬁ)/ta§§ed @ﬁﬁ@grtbﬁﬁﬁﬂne@w mahbee sern \btﬂdmad@d ipal stighereed wit h
any agen’én@%ﬁa@&kﬁ dcf‘%wbnoc‘/ﬂ) 4RSH 3es, xOrF @?&gﬂ?élgn%yggmeﬁfﬁﬁg b8YRftu, Such
as barium can be use or X-ray ana netic contrast

agent , sta\éfrﬁ'e%oualeg%mastrhaﬂmf@nmewd wier@ralyelamayesfweeupe cia\@@htiqus@nd Ot her
I abel i ngjiRGeQicers GBIOHQ%opWaEB‘BHJpsiI H%tt*%id %ﬁrrﬁg‘ga' tﬁééfﬁ%el e o%@oliﬁ? ﬁgTC

| n anot her case, and w |
i maged b§loxeiast g*@@'?ﬁ@oraa%@mﬁy cziﬁhq ﬂ@awab&eum kiopens| endoseonytiaay identify

det ect abb&t@@do&%t mQ@Verhér’ﬂqn t?&n@ﬁléeasélpaﬁerﬁgwth%}ﬂer él”s)@rﬁﬁ mganmpl e, a
bi opsy iS obtained fromthe patient to determ ne whether e t1ssue of
i nterest expr©88elsUlcerative colitis is a chrpiz 'W@W%&W'%TP%@WSQMSMQ in6 nay

conpri sega cUderrﬁ@JB%éecha'rébt&'?zreH%&t 6&5’@5}; bibB&y BEHﬁéQpﬂ%@y biarrh&s @F\Fa‘?gijf rom
the gr ougt consisting of a near-infrared fluorescent dye, dinitropheny

f1 uor escl %‘i‘%h@ﬂ‘b‘é‘ﬂr?%& istersparsed with asypatamatie interuals &g thegsoss commedani ne,

phycoer yéymigtoms BhieSau@édlitis AduRamM %6 Qﬁyékrﬁe@ms%é?&'bbﬁir dathyi H@reﬁ&c& urgency
fl uorescam,‘%l%lerpa,t Texas red, Rhodam ne green, n green, Cascade blu

phycoer y ecirdld lewey, abévwmatwm%o%wp?ﬂ an W&H%tﬂ‘ the stopfz beuevepzoamo
Al exa Fl atedck n@/ﬂfeaéiﬁlt@bwulrﬂ]ﬁbﬁtam BNdldelﬁQﬁtﬂ@ﬂtré@arrl"B%Ch@h VBt léﬁn ns®YBR, and

BODI PY. | n_ another exanp t he flourophore includes one of e foI I oW ng

conpoundRETRREs. ?H%PPf%ds@}‘%ﬂ'anﬁ%ﬂﬁﬁaﬁﬁ%’&l"mo'iq\i""?ﬂﬁ Apcysagnied

y2. ™  (erf)CameliiTs, (bB@iﬂa@nyEérﬂéﬁy;((Wﬂgr) ulcé/r@(@il@g)?gf(" rﬁe’i@t@)éh;g Pé@?éghégao;dm(tﬁ%%ﬂ()
dpacied

Cal cein (fgéw)' FITC &) g

(520), & L0 d gpd dry Pyt rsgig! @5%99%9%@%13 (it rag 8loog 24 |

Ri boG eedifls hnd ddhe bloBdeﬂ’é%dt@n‘@aﬁ?B( bdcut Between BoRARRbIEINdMS < ?e?ﬁ

Magnesi um Green Q @?F%Rﬁecal Ci um Greene 533), TOPROO 1 (5 , TOTOO 1

(533), %% B t. fapiges ’1'm€"§’6§§°°'SE§G9PP’?("P9se( 8pdihe.

E?gl (P;/(7 g}at@?ﬁ&*«?@ﬁaﬁ%% bmﬁ@h%ﬁén&f@éf %(ﬁ@n Wz:tg(?%)g\)/er@ﬁéph rhips érﬁfﬂ%tres@lR Bag {3)75)
esi um nge(r coer rin

Rhodani d)sbtﬁhtsﬂ?%réﬁ w%s%ygmeaqt@f%% d}eg%@%% F)ay(bew@teww%ﬁpwav YBIS) |

Rhodam rendBrdda8fly, cohsRAIm{dzBaitireliRe0BlabH BAd Pas (Malais®F8Yer, S¥etnia(dnoréaf6) , ROX

608 Cal Al 594 (615), T Red. RTM 615
(N. | e) Reaﬂi'%'ﬁg SS%&@#&&% a@%gxsgalwgégia r(*mé pfﬁﬁeBh‘y'g?);%’aa'?ﬁ?‘f? gine) | (615).
C- Phy coaycanative(ddifl. Thé atrbdsmistdry @P8&}ool EAriRafor( Séhi rRpthve(didgriosied)

Vet a m&eﬁs%étgagn@s&ﬁ%%éﬁléa”v'yé‘w%Lb(e@coisﬁm%fﬂu%Smﬁa&saq@ plponc gt

det erlm rwret:henmedatetmmaatidm cﬁursbaceaawity |e>§gf|€a§sf§ntée&n7%d§ug ggmujgléé g, for
exanpl e, te
[0145) PR AR A BoblF NPT G NaFA JBRC AR ARG 6T oG U HeReiss

mnimze the i mMmunogenic and allergic responses intrinsic to non-human or
non- human- deri vati zed nonocl onal anti bodies (Mabs), and thus increase the
efficacy and safety of the adninistere? ant i bodi es or antigen-bi ndi ng
portions thereof. [ 0146] Anot hefr "aspect provides human anti-IL-6
anti bodi es encoded in part by a human germine sequence. The VH, VK, VA
genes are classified into famlies on the basis of sequence honol ogy. Two
VH, VK, or VA genes belong to the sane famly if they share the sane
nucl eoti de sequence at nore than 80% of the positions. An anti-IL-6



2, V4-3, V4-4, V4-6, V5-1, V5-2, V5-4, and V5-6. An anti-IL-6 antibody may

conpri se a heavy chain variable domain (VH) encoded by a human VH1, VH2,

VH3, VH4,WORB09/IgFB0or VH7 fam |y gene. In particul ar ex®aplisg(oooinisd7 heavy

chain human germine framework is selected from VH1-18, VHL-2, VHIL-24,

VH1- 3, VH1-45, VH1-46, VHL-58, VH1-69, VHL-8, VH2-26, VH2-5, VH2-70,

VH3- 11, VH3-13, VH3-15, VH3-16, VH3-20, VH3-21, VH3-23, VH3-30, VH3-33,

VHS- 35, efoAfag et 3minfh B RmaViRpff) oiifistibedfidin it t YR 7,

VHB- 72, VB8 O maipil) cltes Dlecdkidin il Binbbin Yo

VH4- 59, Tha Musesa seen makwrnmwaamtedvsmrm su'rfapep%mteddmha{nawwéo'oqdhemﬂ i ght

chain vapi,abbaing 6RERNASRA Alicf2etofiBEbbordslvaR!ifidiRAl R | bifiard

frarrevvork region or at | east Bgr ion o mewor K’ r egi on %@

cont ai ni AgMRrrbageeXeiyt Bty thadowsUHsde Lame '"ahQPSFR@9e"SMh(9@P'PH$ RUtESEs, at

| east FR'e%uddeEl?ara&% sé\’l'eré: §eslsLa‘r'|B£ ¥f r@éﬂ%\y nbfm&ToRRYp é?{flgf'iw at | east

FRH1, FRH2, FRH3, or }/ uman. |In sone cases, ast FRL1,

FRL2, FRL@anatowwe@xpﬁsgqm PRESh AP QSGESTS FRicerated au@@analmle@:equence

(e.qg. (s he
WEbedfInh ﬁ@arﬂi avalﬁ ﬂ%ﬂd&? @Wé@tmﬁ??éé?qﬁrﬁ@df Hiitig:

parti cuI ar frarrevvor ﬁgr eadi | l'e at sources o hurman
sequencefoywewasfepiie ateﬁugpeanhrmmr(e ax gisfairied cryat archisetuEREYpt FREDY, EFRH3
or FRH bﬁroﬁlcgﬁra%mé‘t ﬂé’t@é@udp‘%nghe d:laym &‘%igrétﬂ/%)coﬁtrs Fgglpﬁl? human
consensus sequences articular Tramewo 147 e VL of
t he | L- 63ag{bpREHalc Wé%FVQi%rfb‘? BgBOiPsCaRic aRnearanee ivrasely Aok sIomadeases; of

rel ativegl®iikhé gG%dFér!t\'{jsln%& Qﬂ/a% ers%?é?ltFﬁQr%‘is R:fss toF‘{fhe' Hé%Ql \%&ﬁar al?teFer9
cases, the VL of ntib onprises 1, or
10 ami no2ae PYPsYIpAvWs eMidesas of emranwélamqt'ﬁe Jj’!ﬂ'ﬁﬂ‘f@t@ %M%@bd@m%‘ sequence
In_an ex@é?ﬁbﬁne@ﬁép% Ju %e@ev&r\?%ﬁd%\’@%éltéﬁén‘i’eﬁherc@lrﬂsgﬁ/réﬂobvﬂf‘g Ibss 0 the
CDR regions of the chain. ['n one exa , the amno acid

substit uh?‘dﬁ%@“?@al'ﬁ%%é‘ qdeMye ARY pRtenge f @Fméﬁéw@} intpg dispasedhoweh katesési ti ons
as the SH‘Q%duFé&dei%%aé@'h%WeV@r Er% %F%dl&?sﬂd@ulcﬁw e@eﬂﬁ'at@é td@trmihe fige VL of
ant i bodi es 9C8 9C8 | Eg | gd N68T T83S I g&2, 9C8
E310 NGSWWBtﬁ'WV@GfmeQCQ' o felonmpwéee myetzse@@se |azdw<meqsep'89§hp Gl, 9C8
| 24V N6831tR3R bl cABRhaZaRDe! iffstmativer CBvAGRIBY V\flth%lo\gsy%fmﬁﬁbdté{y@o ant i body

may contain one or nmore amno acid substitutions conpared gefnline found
in the VEvValyataihe iEuy destiges. Biopskoae alsgdel distinguis Lﬁ‘ﬁ?"%h’?&o@ﬁaﬁﬂg‘es are

at one OCrcfHNsednéEasb*’ﬁh@#ﬁfBrrﬂ%%bh'vsolﬁl§hlyh#:fal bﬂi‘/@%ﬁé@tu%n@ itfseg@nt substitution
than in the reference antibo n sone_ cases, ani no acid

changes. rel at [0985% BrGEIRaHR SWickome 4BS)iiea Bl Bogie InYaNEReS BUSEGlons as

in any Ofraéth@u‘éln Qfacuﬁfﬂﬁ%b ir@hd Wvier! @ Gl mpeess, irtfldiin iable@kgleedof | gGL, 9C8
N68T T83S | C8 E31 68T T83S Ig 9C8 E31G N68T T83S | g&, 9C8 |24V

N68T T8339 a pg@’gCPQQtrgammﬂdf@rwrrfgqua%abmgaht@qﬂmgb[[hepﬁ%sectpférﬁlb?@ge nmay

r epr esenpowdl '%Izﬂcﬂr‘éﬁie' (HES)agTuRkhowh. MosinBfonié bAdsertande foued EmmbhaICfMtér)s
relative to the amno acid in the reference anti bod

part i cul 9iet S5Es; PORPIMINEH By Preqipitate %frﬁqgmyai%%e'g@eegpaﬁb@at"ft@ Faﬁait%s ?f
germ i nel%&e'@l@ﬂeﬂé@ﬁﬁdef@dwoﬁ%h Stdpsdting %ﬂem&%bv@t@bﬁg dodemindsi tion.

Simlarl i no acid substitution.co |ne|s serlne
o o Histealior Ap Gty the At AN0L4S E HdB A INFOMRIALS SYAGAHom PRaHEIecatt { Pon
[0149] | Qet%ﬂ@feﬂ'@&ﬁ\@ﬁactérlaﬂd lidcabén 6h@dim mécusufwn@mSaéﬂddéféca&ar@pbuém@ye

NoaT TooUSNHEIer S9eRPRIEST MBI R B ey s oY ASH R ATPOS (581 NeaT

T83S | g%roﬁﬁglgiaZHNad‘d@ﬁé's oy8Parkaid, teQ@Brdn%HlﬂN&?Tmﬂi&@Sdﬂoﬁ@ Wm%}blBS | gGl

or the a ence having. up to 1, 2, 3, 4, 5§, , 8,.9, or 10
S onser v aPini! &es of B e Tisan ceadiobhsingnbsisatia prdemiiant IRS icgnaipation s
non- conswmmbnmt@wemmsda@umtst ;baﬂeht%ﬂfave |pa|n5&r@Eaﬂé§§t5‘0netal?@ bfitgdtolonai n

conpri ses no acid sequence fro t begi nni n o the
end of ¢ AesoEBles B Beripols oGP aea Wi &R DB stod Headency si8ey 1
SO (rjre cazetsenl ctdmu:ws gbérd&hmte mﬁmscvm)pa;aes éﬁPBB.coIBQR?co&ﬂﬁb B3ty egaons

i ndependen se romthe

e o EAshe, Loy ok i by AR ieba B Seorh asetng noeT
T83S 1901, 9C8 N68T T83S I g&, 908 E3lG N68T T83S Igd, 9C8 E3lG N68T T83S
| g&, 9C8 124V N681 T83S IgGl, 9C8 124V N681 T83S Ig& and 22B5 1gGL, or
CDR regi ons each having less than 4 oré ess than 3 conservative am no acid
substitutions and/or a total of three or f ewer non-conservative amno acid
substitutions. In some cases, the light chain of the anti-IL-6 antibody
conprises a light chain CDRlL, CDR2, and CDR3, each of which are

i ndependently selected fromthe |ight chain CDRL, CDR2 and CDR3 regi ons of
nDnocIonaI anti body 9C8 IgGﬂ 9C8 1g&x, 908 N681 T838 | gGL, 9C8 N68T 1833

e~~~ PN N N A N RIS AN™T A NSNS 1 NN N A N RIFSASCAN™T A NSNS 1 ~NNS ~ A A NN



[0152] In sone cases, the heavy chain conprises the VH am no acid sequence
of antibody 9C8 1gGl, 9C8 I g&, 9C8 N681 T83S I gGl, 9C8 N681 T83S I g&x, 9C8
E31G N68IWO28®/1s§180, 9C8 E31G N68T 1838 1g&2, 9C8 |24V REBUSIBIB4489GL, 9C3
| 24V N68T T83S Ig& and 22B5 1gGl the VH ami no acid sequence having up to
1, 2, 3, 4, 6, 8, or 10 conservative amno acid substitutions and/or a
total of up to 3 non-conservative am no acid substitutions. In sone

exanpl es sy MF%n’&beB%\étlﬁ@%fwéiQ@PrﬁéL&@ﬁ cwssem %@d?wdils&%ﬂmcﬁﬂi omartHea-
begi nni ng o to the end of one.  of the forego |ng

CDR1
ant i bodi ®gedominant IBS [seehgrctqrized Gwmtegs dvﬁﬂae%%§cmi"?{n ARV io0dIsMgn
heavy chak Gur@% imflddiata ditéld3tng QU Aithaliaraidal i 0Ays LBCP alrg Bbati Bnd 9@ 9C8
N681 1838 | 9C8 N68T T83S | g&x2, 9C8 E31G N68T 183S | 9C8 E310 N68T
T83S | gezect%c%gwqu\mmm@q igesntinenss MayRLadsdXagnesss qf %'%9‘2285 | gGL

or the C@ﬁ’eﬁa@@h@ﬁb%cﬁ@haﬂf@ﬁé Nighd Qﬁﬁcﬂalﬁa?dﬂer%f pb@sénd &adluson dfonseridizanset, or
| ess than 3 conservative amino acid substitutions and/or. a tot al o?f t hr ee
]

or fewer PRE§SERSIBOUGA PhYsical sxamingtionand pyting dipgrpsic tests. Due tp §1a6K0TRn sone
cases, theadngrentifdbid w&%mw&lﬁém@raeabmﬂam ﬁﬂﬁts'é;?n&@n%ct%édl@éﬂthe CDR
regions of antibodies 9C8 1gG, 9C8 | g&, 9C3 N68T T83S I 9C8 N68T T83S
| g2, 9cgomgLaityBasdapipedFy OHSWSE@?@%@T’ g8, kgeyn 39&9 RomeCligEs 1835
1 gGL, 9Cg hid4YdeRdsisI&IBs! B@or&iﬁﬁ't@t&@@dn@ﬁﬂnteﬂud‘ 1B$ ﬁbﬁhdl@é‘t&@ﬂby abBéminaRyain

chai n conprj ses regi ons |ndependently selected fromtwo or nore VH

regi ons SefigeRBRrtiYich ’9@”?@%? by pfecen andlep(Zygaseciatetwity &fhangsdnNGs7 T83S
1 9&2, 9ICHekdddeypdnsidat |c9%0199§ﬁ|s|§36@r N@%Toffﬁ@ﬁllb@ ,al%@d Jstaél\/ N68T 183S
| gGl, 9C8 124V N68T T83S I and 22B5 L %55 ﬁbFer cases,
the anti H&AYeCYnplieradstog fpmgqﬁ'pncw%ﬁr@fi -atﬁa' pésmyam o Mius, andbigatipg o
exanmpl e, fdenfg bf Qmonﬁm'drstéﬂaaﬁ @@ﬁ:atu&eohﬂa\éwd&hah may PR ahteddémess,t he sarre

ant i body ﬂh am no acid sugst tbl on that %‘

made is partIEH'antBﬁée Pwmt@darg,taé.ﬂﬁ&s FSROG3Ed MDA bta?ﬁfgﬁ IRAHTNRT AP ORe
cheni cal kyutiheafditaMctal ExaRNALIHR sHoB Rl BEiSIoRHEM oS pHlidritd Wndlal peii@t i on,

al anine or serine. In one exanple, there is a substitution of a

non- canoﬁ?‘%‘ﬁ!naﬁ%?’é\"’ﬂ@e“The substitution can be nmade in a CDR or franmework

region of a vmosaplneitm\mbl@rseage 1BB), cisdHndWh a8anRfintmatoryasowas tisbasty is | n

2010 SuberareBENERH DHATORE)AE VTR o Lerioys e BN VaEk D CamPHReR B vt 0

sites i nkhéwn alﬁﬁééDQlﬁbtypeSUGFbrﬁiélﬁlSeé&y(O@@hd uld@rallvéilaalt&r(ub)aﬁ:emnk regi on of
a vari abl &fgdomai n (ﬁr in € con ant8 t| tytl on of

cyst el neETER ) dierep antioms bR Jelotgn Petedw Sfis ARatse St bHate ok o
any WO 208/ 155180PCT/ US2009/ 046837 het erogeneity in the antibody product

dth i h f id bstituti
e b o1 e R P Rt B AR B iy Bs P A% iR ATb e 36830 ant § on
sites, b)oanalhtﬁar emngeleféattutmﬁhBeﬁs é?ﬁ? ﬁamllrﬁll?ed b%/ dgflfjatuohM\BS]chﬂomccer ][ ?i n

eavy an S .0 ant i bodi,e

e e ABUOTBRAY P i of RN aifdasko i pein Hasadia By Wi TEY ARk SARY ¥
fogr i 3 (e)?crtdiegthagt&gt:m dr bxtgivﬁscel’ageneérany tﬁg*?r agfé%n;m Fméihzme] S"WQE% petmd\/leera_!la_ %S
08 ockebls Bengssoled il B Vi, Ui REohrassS TEEterEd HEARINEE Toas
| g& andcaafys ﬂrg@éorgéss tHchicledbe dex orggne aplendeestines; coldbXAddRlrR aBd othemrer ous
e, a8 BRI 50, DB AR S TR Pl B B8 I, e

at the gérmdt |enekada‘rc8n algisegra (angaas sudh asolivieh ddoimegf medti dolid visceraecarat tUn@y
conparin

t he sequences of. t er, ne Vs : For
exanpl o BaTECRT Al oS P eRToR 1S 1 sy i Bl o3t o
ant i body dBifuse amﬁleomiﬂoealuzeédh)amcs referad to ethedumamhs; anat tﬁintgedc«tom;mmedl i ne

and is ref e A tion
" 0" ng e’ o et ERES e R ol 2R Rt SRR R

resi due $hswintthataorcarsparergl odicand is refered to as 9C8 K92N ' [ 0160]
As will be appreciated, gene utilization analysis provides only a limted
overvi ew of antibody structure. As human B-cells stocastically generate
V-D-J heavy or V-J kappa light chain transcripts, there are a nunber of
secondary processes that occur, including, without limtation, sonmatic
hypernutation, additions, and CDR3 extegsions. Accordingly, to further
exam ne anti body structures, predicted am no acid sequences of the

anti bodi es were generated fromthe cDNAs obtained fromthe clones. In
addition, N-term nal am no acid sequences were obtained through protein
sequenci ng.



Cl ass and Subclass of Anti-IL-6 Antibodies [0161] The class (e.g.
lgG I1gM IgE, IgA or 1gD and subclass (e.g. 1gGl, 1g&, 1gG3, or IgA)
of IL-6 awOi2bedisesomay be determ ned by any suitabl e mePhddis2009/ogesaer al |
the class and subclass of an anti body may be determ ned using anti bodies
that are specific for a particular class and subclass of antibody. Such
anti bodies are commercially avail able. The class and subcl ass can be

det er mi ned by @Bbﬁ%alrpl% a\‘\‘?ﬁltpgﬁ%t%h%lolog@ambﬂec% rﬁé&lﬁms’hﬁ@éﬁi@ﬂéﬂi&& warn of
[0162] Alternatlvey t he class and cl ass may be determ ned

sequenci Agngarifrogt P%tefi@ﬂ?f”y ingriogs stimali 36W§F%ﬁ¥teﬂlﬁhﬁ”"r'f§”6‘ﬁ”§ Hee ﬁ)é%ﬁ'yn %ﬁ@t%sr
l'ight chgBggrPh sb@&f @Qét'&%n‘n?a?}{ seNéerZQQ&JOQ@é&@ECJétH%@Qﬁ/ RS fstifuTRA | Ng

their am no acid uences known am no sequences of various

cl ass anée@Ql‘t%@'aF% uging mmabﬁ@gnnédéw r&@"ararﬂ<998ef’éq9mh'ﬁ%b'?'he‘37cl 1554 NP
subcl ass Qfei)nghagd Epr%'rf%ber-ghé‘rel Kero@nasy h@&gépﬁ&s% BR avbradéristioany! &ivhil an

| gE, an | gA, or an g | ecul e. For exanple, the IL-6 antibodi es can be an

| gG t hat diageler P@as wﬂh@dyz/v corpstion velapitieroNosingploss §ncqds tha dntensipriwation e
IL-6 ant bh@ﬁb Ry 8f %ﬁ&zg‘?stlml aﬁﬂ%sby JlﬂU@BﬂhQﬁ'io&ﬁﬁdﬁMc@lly big@nikbd BrojettibResli es

are 1gGl sub c?ass 63] I'n one aspect nethods are provided for
convert i g gdinal éPféﬂsﬁ‘edﬁ?C%'Gb@f thesstigrulysn The NECIGRRIPIS S FAUnd ARJIIGICEPINENZVG

subcl assfpdr8 o AMRCH RFS ard t\ﬁé'%é‘h G p"l-:%' <A &E?t'aeﬁbé'r@ (RPEIREteaY ahd\¢ fibérth‘\o'hhat

does not |ncI ude sequences encodi ng is isolated usin sui t abl e

net hods. MyRENaied| dine aetivity nganeraled Q)‘né‘l‘?c'ngt%é’?%{tl i efrgnsferde @ 9(5 MRIEX ei ¢

aci d SeqH%@@snﬁd‘Qr‘PQhé‘gdd?s&lh&h Eithér Qb@ydeni vig orammeeaolrelayl hutid] & sher
subcl ass. Thi s can achi eved using a véctor or nucleic acid nol ec%} e t hat

conpris eserar@@saj ﬁhWHﬁﬁnﬁthea§“d@§lﬁ¢%'@d winRye dhe sensatignpinain is general

anti body that {0@@@] OPéIE'rﬁé’J bﬁnérﬁM S8 tidRiffel agsS adite Lot heori® Aguté Hain Ebkﬁlh@er
the class sw tching be 'used to convert one IgG subcl ass to ang t%r

e.g., frWﬁqe@Glaﬁ%‘SIW"VAﬁdFW'y hueiNe vaeks aslesgict iUty ASPerdRigd W

conpri si geict@isé 8dcH §QE§§B@CI§@WW 208 id BRerbIRPS afll seesrealt iftheintel i
acid encodi ng a heavy chain of -6 anti body and a nucl eic.acid encodi ng

a |ight Bw@hran eﬁcwﬂmsp@c&ﬁﬂmwweswgm E?mr%"’g% dentl 8108k asHEBHP TR SRTRE: VH
region, Jo\bmetﬂmdéésena{@e?@ﬁuwmsﬁutt iA @ngﬁeﬁﬁp@aﬁ@dgea r@sm@éynmémrast

constant donmain of the desired isot r essi q%t} ‘ﬂ 8ene and
t he heav?hré?H'&lH?"b'ét‘fmgrtﬁE‘E‘ PR, typically Peré'ﬁﬂn% e Fh%@‘ k& N 988 9t<\)l\ll th

the desi §|§H|flbé%ﬁtﬁé9é’nolﬂlmlaﬂg eMdtionbt proBlemsl Confividn BRathpies tob chtonﬁ: pam are
[0164] The binding affinity and dissociation rate of an ant.i- ﬁntl l?ody

to I L-6 BeMOPANIGRaR &?aeaaw&rﬁpeé'a.ftegmr@t%ma erpgis sUiRlgAL csma' HENET can

be neasuggfiréive E:la‘cﬁ?ém Redfaché | AwcsypamTirthiitic gaiel afd Eh@bR nmbasurrgi@alrmonance
such as Bl ACORETM

resonance. On&0%@4h VME‘?e'bg :ﬁ%ﬁgtgwa'?égmé‘%t‘gﬁqggn@bb&gg&%%% evijgé?%uﬁr {’r r?‘ifﬁ? ﬁ@e sane
KD as anctthttelidticd oRRdideptor defivathnige aldred dhtl atidre is'adnisitidatidnxia nipd ﬁer'bbhery,
O S Paw e b ek orPely e s Poscprie i bete B bt o
Anti - | L- § hiymitérikacie@sation of pain. In acute pain these mechanisms can be useful, in promoting
protective behaviors which may better enable repair processes to take place. 4The normal
expectation would be that sensitivity returns to normal once the injury has healed. However,
in many chronic pain states, the hypersensitivity far outlasts the healing process and is often
due to nervous system injury. This injury often leads to abnormalities in sensory nerve fibers
associated with maladaptation and aberrant activity (Woolf & Salter, 2000, Science, 288,
1765-1768).
[0092] Clinically, pain is present when diécomfort and abnormal sensitivity feature
among the patient's symptoms. Patients tend to be quite heterogenedus and may present

with various pain symptoms. Such symptoms include: 1) spontaneous pain which may be
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[0165] One can determ ne whether an anti body binds to the sane epitope or
cross-conpetes for binding wwth an IL-6 anti body by using any suitable
met hod. IWOeN®/8xApl e, one allows an | L-6 antibody to BCRASE@I0U6S87 under
saturating conditions and then measures WD 2009/ 155180PCT/ US2009/ 046837
the ability of the test antibody to bind to IL-6. If the test antibody is
able to bi nd to IL-6 at the sane tine as the IL-6 anti body, then the test
anti body 4 rey yf the
Fost ant CBgt a8 B sop g STEBRLRRFpdt ghepinges 6 Aoy Rtitu ERRIes ) o1
ant i bodyand r%spaﬂé) Rl”h@@dnﬁy @QrmdbeanWWeﬁﬂfﬁ‘ﬁbl(ﬁi@dﬂﬁ@t'ob@ye’blet &’\‘1 dfPtope
that s irDupbQses Wa@{; 1AL 44? %\ﬂh&gyﬁ E&iern%oguﬁé?fﬁgdfr&ﬁ \Féﬂl%u@‘fm H—a@utér‘édcp()dy
Thi s experinment can be formed using an ELI a RIA BI A , or flow
cyt onet r ghropis@sjn may have siiaBsymptems e UpHetyiRg meghanisms mw.hsdwerent and
Cross- Comégttﬂgre‘gﬂ % Uiﬂat g'iﬁéreh{-t‘r%tﬁ@ﬁf Q%@é/gleso 'ﬂ‘%mn@a\ﬁ éf&?thkré?or@@mldiéd iAo
met hod des Irections, I.e., etermnlng
ref erence nambeb@quxffefe@tcﬁubtymé agcesding tQ ﬂ'ﬁgmg patoRhysielogy iggluding néﬁéeFéb‘(anpl e,
t he expe@hg,gmatc;rg ﬁgﬁgl%ggqlctb%wg an ELI SA. Met hods of Producing Anti bodies
0

[0167] ant 1 I es or antigen-binding portions thereof can be produced
by a variety 9098led¥ovicgates paindk uaduegd dontissHe iidiHa ombh Btenseastinait Wit e

met hodol B8tEntid Of @W'@%g%@;@f@@sﬁgmdﬁaﬁal hy hm%aﬁet%ﬁt bp@nﬁaaﬁrw que

of Kohl e Istel n er tec ues for
pr oduci ngogieapters ¢hitle %tiet¢fbmeltye@wba¢tlvatesr¢etlﬁ@13elnﬁh%9@@%%% ap &eylevel| of gheir

oncogeni Gl i-af O?IFH@FS' H8n %Ia)ﬁédb QMEQStracts to the lirgﬂﬁaﬁller@‘ haf R rédived

ani mal system reparin onmas 1S muri ne Sés em |I’TTTUI’]I zation

pr ot ocol &Vexed et et hiﬁﬂ:ﬂuégxtb@ek pé BIa@t it éﬁ%fThenmiwamo POGRPESFS @stivales MPsi on
are kno‘é‘f&gé@ of gf?eré‘ﬁttner\;:euﬁd ! NARhAYBH - éé?tagﬁbersmﬂérﬁéﬁﬁt RHRIERY &l rle§ﬁon§lme

fusion cedures are al so known. [0169] Chineric or humani zed
ant i bodi &5 sbaip #d plebbiag dairbeensatiens, vrhe stéw@hréaée%@ fbefh tiapaMitoi Gt FIBWal

ant i body,4pr ep %ﬂvé&s ad&sicos Q@qng%}ﬁe MeIW e ostvBR: EBRe h%l&épﬁ%dpélhggta

chai n i munogl obul I'ns can_be obtai ned fromthe nurine hybridoma of interest
and engi Pregyirant tfgatutmohipdimfammeentidl nasveps syRiRnYaYMBuBRINYERIPING SEESences

usi ng Stﬁ?gé’éré‘iam#a‘?&léhaJndt%lcg{é)Hé/n&@éith'&éﬁ§per§i?\7e Eé‘iﬁ‘f(fmlﬁn‘ollbﬂnr@r&@t@p@of

chimeric antibody, the nurine variable regions can be |inked to Auman
const ant Sttr@'gﬁlcﬁfgf?%r@igp?ﬁéﬁf FHbeRficlaaimrenah Cf"ﬁé canger paiseaand hack paingCapggrdiain No
4, 816, 56/1a BelPbdié }Saﬁtsu‘%h aks: tumr (Félgt@ﬁq)aﬂ’l @J@Hﬁﬁr\éﬁ%l@”’ﬂéaﬂﬁ% fadi&l gBi bne

CDR regions can be inserted into a human franmework using net hods known in
the art Yigeasalgrain) onpain gsgpeipied \wyth sanoes thergpy 4e0- PP%Chq%éth?f?PY\I&¥” drome,
5, 530, 10&hro:5ic§§:§ts@t?g9@al %a@%yﬂ&gmeaﬁdp&t Jrg&aﬁﬂpkyndrome) Caritty Qhinl magn@scase,

the anti-1L-6 anti bodi es are human nonocl onal anti bodi es. Such
ﬂ@%rapy

monoc| onBACURI iMBRRANES teli GREBTOENEraRYai METNPINCERYa OBBOTE {Berapy @' fag
t r ansgenggciOpaih IS HOERS A8infatéd 6€ rupRired iintaveAskral @ics &eati‘rwi’fmahtle@l’dﬂ ige

system rﬁm)g ftacr;]éatm the nouse WD 2009/ 155180PCT/ US200 /046§
joints, sacroiliac joints, paraspinal muscles or the posterior longitudinal
Iigament. Back pain may resolve naturally but in some patients, where it lasts over 12

weeks, it becomes a chronic condition which can be particularly debilitating.

[0094] Neuropathic pain is currently defined as pain initiated or caused by a primary
lesion or dysfunction in the nervous system. Nerve damage can be caused by trauma and
disease and thus the term ‘neuropathic paih’ encompasses many disorders with diverse
aetiologies. These include, but are not limited to, peripheral neuropathy, diabetic
neuropathy, post herpetic neuralgia, trigeminal neuralgia, back pain, cancer neuropathy, HIV
neuropathy, phantom limb pain, carpal tuhnel syndrome, central post-stroke pain and pain
associated with chronic alcoholism, hypothyroidism, uremia, muitiple sclerosis, spinal cord

injury, Parkinson’s disease, epilepsy and vitamin deficiency. Neuropathic pain is
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system These transgenic and transchronobsomc mce include mce referred to
herein as the HuMAb Mouse(r) and KM Mouse(r), respectively, and are

col | ecti WeDyooefsgr8ped to herein as "human Ig mce." PCT/USQWPD}68Fhe HuMAb
Mouse(r) (Medaret, Inc.) contains human i mmunogl obulin gene mniloci that
encode unrearranged human heavy (p and y) and K |ight chain i munogl obulin
sequences, together wth target ed nutations that inactivate the endogenous

nd K ]
Bt a50) BARREEIR: ot JEE 1R eoip BB s Shertbrestrt btk lne & o@%ﬁd;%%sm or
K, and 'Glsmﬁaﬂednsmmniymmgzmlyeags tsigmificantiyodecreasing, aspatisais, gualiy of il

i g af { RPE; S RONART P boiceSnABer Rt Eeoshar g ony e o AP Bal %E"J?’éﬁﬁ

i n Lonbedigficuld.to (1428 43s H@yoﬁreodftenf héfarpgemmatwlenmﬁwmcattjws with: the -spOE;

onber S aReaghvEMEE HepoRierd, HRBRLPhRLSI a1 TR oo ity A, 1808
Prepar gt I691ibea,n$534519594‘1 96m)e THeMM::lddeusqﬂnta)neoam@aMhMlmnwn be woaliruoyait anshs
carrie

Nucl ei ¢ B O&S”ﬁ?escgae@}?"ﬁﬁ %‘ré%‘?’ §Sg@£ H\?'Ber-gf@é Is{%r ('?(’lirg)%%d ?ér{sgél#g?iggnal

| mrunol ogyxidus ﬁMtﬁ;S@md Aliedyinlaogemditivity to ebelmally frecuodgsstimulysgad. Sci. USA

(1053) EnBo 918! T Phapis Y brotBhe I « GRS o tidetgmicd o ot <1

152: 2912ea84); ackiegtbdin relsporede taltiss(d 994y or theepreaenasnef| foreignusibistagges which
579-591; and Fishwild, D _.e I I 1ldrn@f=ar 1,
the cont ETHES BrsWeling sind\Bain @TegP% ﬁéﬁ%% g@)é& f({c%a {(Sﬁ?ﬂ@oﬁ%@aﬁgg %3)
ref erencig ihe bst corembhrieflammSeey paint RhepmataR! dikgaenits Moe.of the 3PmNBTEst

5 914, 318roRcoPaBGIor] ENGES 1 SNl ot e gt Thelyal, s s o

Publ i cat canmiascausy\of Qﬂdab&g/lSI'heVﬁ@B/aEﬂngy omemmewthrlmlsgwn&m butAD

98/ 24884 and [ 45962 P C.

(o1 72) 1R enaesse ool el oln B¥ec @i ARrdiolodi HadC 8 e important

nouse t hgBreanan d.aaysnnrdaa94, Mentbogk obBaiNN3Se4Qdnit bes been edlimaiethihat almpst 16

transcho such t naRsgene

and a hunqﬁor]ngglﬁpca&? ala%% :é‘spc aﬁlg n(%?éoaﬁﬂﬁ% @A)aorméggﬁb Per ” ém%%b&e% gl?dr}f g
"KM mi cebf whamarelesaralhygzhrs of age, antl this isRexpepigd|t dnprease tng0 mition 2s 4 age

[0173] St n | f

s § Rl PR indRa@n M H R HIBR Fie i FRbioRy 8f ERBBXE hagiite

rai se | L(Hﬁowet &bWr@ddechﬁOOéxa\mpl Bharmacatheer 38t i678-68FaMcgarthy &lyal eh94.

referr ed n N) re

Gosor | bederigddl of AT AFPUSETMoR) Bafirty WHE obtecRRni, SSQUmENE] Adhon

6, 114, sgeeca@seaﬁ 1584assan!dte@ p®0, H6britis has zosignfisEtgopety %mgfl@%'sb?"d

[0174] '\W/ﬁﬁ?&/ 7§ ncﬁ&]i ShAH kit foaﬁbsﬁ{ér 12 ﬁé’ %&s@@f‘ cﬂ?ébllﬁy il ey liRX Wnﬂ?leslﬁg

human i 51 o genes are aval he art and can be used

rai se | Lsﬁormyt!tl%ealsesa rhsgmaméﬁpas,e thai @%‘S@%ﬁﬁwtﬁg’fﬂtﬁ $ping ﬁnlﬂrﬁ?f’"i’flé%ﬁ/i?'”fﬁwal n

transchr n f& 88 4 gedsie” TC

m ce" caﬁrﬁ%@rﬁ?qm@"ﬁ'ﬂgﬁ eﬁ%%dgﬁgé%bélﬁ?ﬁm g%ﬁﬁgug'tﬁ&jéﬁ (2000? P(raoc

Nat | . Acahronsdlsea@smabaﬁaf% e spingrerinberabipdts ansathehadyi g NBunan heavy and

light chain t PREER i t aktick Kwdiedesapah al .

(2002) Nat ure[(@%f nol gm{}%gﬁ\é@b 8940@2E§ihc'§ﬁﬂ5éeéaﬂseﬁnt 0 Kr;al se |IL-6 p

ant i bodi essociated with [rdamatmmehélﬁ%ﬁ%ﬂ%@) Migcer @alds @ain 2ssegiatsd Windhsr ed

using S chéPaC\ﬁhuhﬁhchbQ% the BRYAnG BFHRSa Bl BAMS. Jﬂ?@s@dr@@r%ﬂﬁélu&élﬂw@%eﬁmh

t hat a hunman "antl y response “can be generated upaon i munj zati on. %
m ce ar eoty@ssr $pieeh and PﬁﬁrOféB@ﬁmeét'vwﬁtema?@ﬁtasﬁﬁ@atedW‘%@ewraaﬁ%f‘ e

5, 698, 76é é;‘e_ﬂ'g?;m dﬁ%‘s‘tl%‘ é%gerlépﬁﬂ ah® %%&%&%c&é%@&ﬁm@ﬁly%&b@ﬂ&bﬂs

and Anti Li nes [0177] After inmuniz
ani nal wga$tr<arnte$tmas(%l disgeders Hinticauss Baindifdyds h&ﬁ‘ﬂ‘?’lﬁ‘bﬁ?""ﬂr%ﬁ% ¢ Q%%Pgﬂna can

be obt ai pg g é?c';?yttﬂﬁvé”ﬂlé@age (|E§D)Sq1?ﬁgs§5€§le§sorhér36|n@lﬂaé ko ditteC eitigal ofi digeaser um

i s obtaine omt ani mal | eedi ng or sacri ICInlgthPrﬁQEt b q

ser um nagtars U@é@rﬁaguf@nti)/s‘)f&)bmqﬁ?éﬁie'f/rc@mrf"i?é’ AFyANg. 13 5esAgcLA gg hdPFHP-
fraction may be obtained fromthe serum or the IL-6 antibodi es may be
purified fromthe serum
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[0178] In sonme cases, antibody-producing immortalized cell lines are
prepared fromcells isolated fromthe i muni zed animal . After imuni zati on,
t he ani mawo0i28098180f i ced and | ynph node and/ or spl eni ¢ BCEAISR@IAES37
immortalized by any neans known in the art. Methods of immortalizing cells
include, but are not limted to, transfecting themw th oncogenes,
infecting themw th an oncogenic virus and cultivating them under

Car of nogEmPRaaT! G PrSbamBAE DORE RGeS PR ORebba el pan |

e g : a WFW(WS), aramh resaed:tlof'mm rrohn’s wisenss; lipibis @vd vikceative Colitis, alu@" i on

I
i mmnogl Wg'gﬁ i rﬁ%‘@ﬁ{/poeﬁéj C&eg'sf%{ahg ms cetgi?'gfg)(%/e%cg{ X sI((atlé%‘lie)) rijmr ta g ceI S
are scr eggsediatesi with d)lsrr@noﬂhemrcystme anti eapokatitsrand peblid pairpr essi ng I L-6. In

some cases, r [
munoassay (PPAA sbflia BB RSl A BheS Ll B PR R s DTl
provi dedcam b@cara&ﬂ@ul matnow tiNm  oW® £684,38'g0hack nuain podatadeheaisi havgy both

ref erence. 09/ 1551 OPCT/ UsS2009/ 046837 [0179] IL-6

ant i body 9G8R Y:‘?ﬂ %%Lir?%a hig CBMPOPRTIS i domes, are sel ected, cloned and
further screejoeds]f Othetl@pies @abpain dfehurdact eri stics, including robust grow h,

L Oh AT D RSt SRR AR IR B4, Pt

i Mune systspohdyti€). seroudgatiieC gnordthelmatotd)| amurbpath@sl mowniarticular Miehoagsrof

sel ecting, cloning and andi ng hybri do re we nown to those of

ordi nary slgp’?tfoﬂhﬂ%pﬁ@‘yaﬁi' ogenolygs,;i/ Hp r%m&é%%%{ t he i mmuni zed

ani mal is aaea@ranbwaaém@rrpmlméuhwmg exuarmsecs btnur’@nal myocendjtal infhictiogenigsl and
the splenic B cells ar

el oma cel | efromth ci es
as the nonSHRER aqﬁnﬁardltlsmlgag@eﬂs %ﬁﬂ?@%’?}onanﬁ]rﬁrle PLag a%reﬁe@%"ﬁ;gisggenw
mouse and fdepermie! oma cell line is a non-secretory nouse nyeloma. In a
further exarrplethe el oma cel e is Sp2/0-Agld (Anerican Culture
Col | ect i bn Neadeay. exg! rwi%@wra'”e J‘”Clu QQOMT'RNV‘%‘ %F%\ﬂﬂ‘ ddnogne W&%{(ﬁg@gra})br
produci ng @iugtr hdaldBighe, hersigh-88E Grmdactel Mnedheurtache aind ardadbcttty assocated
ant i gen-bi ndi n on there directed to IL-6 conprising: (a) inmunizing
a non- humaNtY; gﬁ@@%ﬁd%ﬁ%ﬁ?n@ described herein with IL-6, a portion of IL-6

or a cell %fofé¢.§18tpeuexpkmmgngaemb1 6paifip)otie! Ipaini, npurhing  triicatis ggymidcoraeni aned  t 0
nmount an i mmune response to ; .(c) isolating antibody-producing cells

fromthe tﬁ%fﬂ%‘@f@ﬁ‘iaﬂd'QH'?hﬁ'lyo‘caﬁﬂ?' f4¥fror t al i zi ng the antibody-producing cells;
(e) creating individual nonocl onal popul ati ons of the i mmrtal i zed

ti bod d | f nmor, t
ot oy br ooteeBls Gl Shilotiens i AGUGER biTod oI chseb’ B8, be qused in
[038? dl éb%ﬁéthmr wills IFbﬁlégor h}dﬁé iogm‘ataegrpeumf agénted Fblgexq&nmduee antibodyaor | L-6
ant i bo e hupan nt i ro rido
ant agon?/‘%'it'QSP -bynding pGIFH@"'ShE/SFq 8 ﬁ%gg H tﬂpﬁ‘ éSPEQZH‘ Gitog, Sr‘i'gﬁ a%@gx@%r

non- m)USﬂi\eS@Qétrn@&t DAcdisedses fsnrch ewnﬁémnatbﬂt arthritisg epsteqaitystis godtmain.callté e or

h ti bod d |
oot oxpr @badesrPTaeiger bidia bpaea HiersPh ot he i rcRetbelde 3 Gnbés,
exanpl e, adinihisete@ &the patiénitan the%alrrremmslagedorm ortin diffeGent posamrfyrmsm Mere@eerg

spl een or peripheral Iood ells rels .tedf.rom eni c
ani mal GQF?\'& G Pduuq's E@Idlaéﬁ'fﬁ?d%ﬁ Oéﬁ{)ﬁj'ﬁ%rgptetémg%em &ﬁ%eg%ﬂé\gged
antigen afrtﬁena@eaﬁd ég@ﬁb triaolcw@emsbatuedomﬁmétmm mthmnhuammmdieabr asfiden; s

i sol at ed a@d revers a%nscrl ption polynmerase chain reaction (RT-PCR) is
perforrret?f” 89 Rgrtoas imers that annedl to variable region sequences,
e.g., degenerate primers that recognize nost or all of the FRl regi ons of
human heavy and |ight chain variable region genes and anti-sense priners

t hat ann@®teuhmatoidartigitis or j oi ni ng regi on sequences. cDNAs of the heavy and
| i ght chain variable donmains are then cl oned and expressed in any suitable
host cell, \f01800A/8 ahtlERARETNISRAIONM BitGBY Poeicys thereofireayalec belused mco-

chinmeric antl bodi ective,.i pst ant regi ons, such
as the hi&(AP gf‘ﬁs%%amf@fiﬁmrﬁ t@@’n%‘%Qﬁ%o%ﬁ%pﬁg%%gﬁaabcook J.S. et al.
(1996) Proc Nat|l. Acad. Sci. USA 93:. 7843-48, incorporated herein by
reference. IL-6 anti bodies may then be identified and isol ated.
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Reconbi nant Met hods of Produci ng Anti bodi es [0184] IL-6 antibodies
or antigen-binding portions thereof can be prepared by reconbi nant

expr essi anoaboysmsnogl obufin |i ght and heavy chai n gene®Cirusaotamgsdsitel | .
For exanple, to express an antibody reconbinantly, a host cell is
transfected with one or nore reconbi nant expression vectors carrying DNA
fragnments encoding the |nnunoglobulln Ilght and heavy chains of the

el 1 ant ooeliPBizole s ol SRS, e BBl Snifo IRRASIOUES "Cal T ar e

cul t ur ed valdecoxibwoiizumet] abatadept, amdloXiczh, esareace ph eamicioetored imezoloma) s

chai n gonges i R dERrBRdTrRLE Sl orp AUl bR S SRBEEAn Lol or

and to i piroxicansediddeesindomericoxitn taréliosts, a@éclcsﬁenasuad:taratstmbmsmndesghtatxm:b in

vanual . Selsrb BBy e o eur BB SO, Ml MURRRRTRK

al . (eds 130&Xrinfiximnalbratakingd, Selenodvib| didofensc, Biavicoxily an@fatisinac, Retrhaconi ng

As i at 1989 d 4,816 I f
ahi oh ar SOMMEBARFRP Sl ey oltiT LReu ey SRR o o
Modi f i catenssimlimus, eculifuddsdt jgutatineod) ard pretdhisohd. - Gtren suikaidt ardiinfBndtoragnent s

i souseali PR o ARRY G I NIEY. BEVBRIGIE Rarlobae BBl ot Tt oo

be i ntro8at4el AER- mamewmm&éqntemﬂmbupégngmmaebbpsalmia‘sabIapnhmetlh@%b For

PR mod! AL IPoNan pinee e Bk eR. RAtPoa PR Pt ER A MG, o7 ot e

into the(G’N‘memabB§6§5B:¢GSP@aReNhI€8690R1mur@glm®uhmmmnﬂ]Qﬁsam(alebaiﬁsS®k§H469

mut ati on i c I f

exanpl e, ﬁ‘P hfﬁﬁrr%%k%(\am%aéggﬂgy %' 0 ’c an %125 g(ha;?%ér )éﬁgorx gg"@%ﬁ‘ ] nég&ja%% ﬂK'

ant i body 715G R60G6¢4, WX-102e piedaisblpne @ad dipyadarhae AANKHES; belirgurdaiz pnsaimdtelas

wi t hout a n rl.ae. ey

substi tuk:?:gqrwo Ag‘wngﬂ#ﬁrﬁﬁbﬁl@{asl 3'%9”'%’88%?’@%%?;‘%%?%@%% sul)&ﬁ tution can
be made in a CDR or framework region of a variable domain or in the

const ant O%?J@Jr{hrﬂfs an antibody. The anti bodies may also be nmutated in the
vari abl e “donal N of the heavy and/or light chains, e.g., to alter a binding
property of t r %'X«f”f'@ ne or
nore of the @&ﬁ] Lg%ﬂ%s(b%oﬁ% I ncrea Lu’?(t)nrnﬁ:g trogtgggra%%gyf r%%mﬁﬁedé;nfl body for
| L-6, toadm'mnseexséfwnhejéeatméomdoartbntlsWIthabrneeor mbke dgentsi usgful fasdieptind ty of
the anti I i | te- i xanpl e,
et BAEY RSHAL YR SeleBatih, Sl BUATERAN S k0BG o Hird

r ef er enciadicia of osteoaftorits7p ba used in cwnbinetjpnamiﬁbarﬁtelLfﬁa@mlbpdlea of a@tmmwmgem on

t PN i f: )
o o O pfiiofP PRI kB TARS Bl iGraiiasel (bl Boplahatitiniee,
rrut at i oninduciblefnitierewide IklNQSQWm'bl@rS dnrikitosmet ld%ﬁ!ﬁrhhe gmwtblfemord Iﬁade to alter
the i mmggﬁts G &pachlity HhikdE S8 blés?PfUmﬁN\‘éé:?or?F F @erQésx&‘PchaécﬁW or

non- cova ing t0o anot er ol ecu alter such propertles as
conpl errewhlbltpssazfl%g4 smewcpmorrﬁg;tlmd lrlivh'ﬁofﬁo@fyﬂtéé@éﬁﬂdﬂh)te@@SSW%H‘éfd

cyt ot oxi AP e or
m%re of Ewh?é)ﬁ%r[(s)Rs oror r1r%"c'gisr#\esv%']ra Oﬁg%’ %ﬁ%ﬁ é\k}gﬁ&kﬁf&ﬂ%ﬂﬂg{ nmh?}mlrsﬁ&t he
const ant tufearaiearosis factor-mpm!se]prqtﬁmaﬁ Gﬁ&@)s@pm@m Qisach‘gtyr irhibiprscpf Bikgigint ai n
am no acéﬂﬁeééqor{&eac\{wtya%ub\/tgrss BNESF1088 (BRCEL IrRiche F’m:%] (8, ihhBR&siopund

naturally 1n germi euences I'n artlcu e am no aC|d
sequenceQU@aftTﬁ@epﬁqraﬁ\?ﬁdM(alpégKf&’f%m)neNPFﬁ@SW C&rﬁ?&tlw @é@ﬂ@ﬁ&i@n@%he'ﬁé

nmut at ed t t f

minage S B e Y B C el eSS R 22N e or
hurman VHnarbdorvtof pgéﬁéaseaa@lvatedwﬁcemort(Ré\Rauexpr(egﬁen er getivity, Hehibitgsas” human
germ i nec%@ﬂ@ﬂ%ﬁvé@kﬂ@ﬁé %cndss?eﬁs@bé Bro'ﬁ?db?(t:D @Pg%xpre%%loﬁbf aétmg Lﬁhl@@&b‘%ﬂces
of Proterns Of Inmmunolo Interest, Fif tion . art ment of
Heal t h aP®@teikansserzgta é<CZNI 'Ph'ﬁﬂfﬁloé@csisﬁﬂ exeression SQQCZ*V'thM'P'E%%ﬁf ®t al.
(1992) Jg lsmffln@nelmetgl%&&Zﬁaggg(A@)WIS Pfhl&iorélbf cdﬁ%lemént dofBeneht 1 s
24:827-836 ( ); the contents of eac are incorporated herein by
reference). [ 0189] Anot her type of am no acid substitution that may
be nmade is to renove potential proteolytic sites in the antibody. Such
sites may occur in a CDR or framework r%lgl on of a variable domain or in the
constant domain of an antibody. Substitution of cysteine residues and
renoval of proteolytic sites may decrease the risk of heterogeneity in the
anti body product and thus increase its honmpgeneity. Another type of am no
acid substl tut| on |s to elim nat e asparagl ne- gI yC| ne pai rs, V\:hi ch form

. L Y T e I T o o e Y b1



exanple to convert the variable region genes to full-length antibody chain
genes, to Fab fragnent genes, or to a scFv gene. In these manipul ations, a
VL- or VswenoedistgoDNA fragnment is operatively |inked t@®CRASRIDS04dBBA
fragnent encodi ng anot her protein, such as an anti body constant region or a
flexible linker. The term "operatively linked", as used in this context, is
intended to nmean that the two DNA fragnents are joined such that the am no
acid seq ke 1

FO101] T B o e P N b &

ful | -1 endtRRhBBXpraspianer getvdy by operatively |inking the Vs-encoding DNA to

anot her DNA ngh ey 'A@jdﬁleﬁé’lcﬂxaﬂupfé%%‘ﬂégé‘fﬁé‘b%fmﬁ‘%Br%ﬁwaﬁ&gw&’rﬁ‘FL é Shibodlesianand
CH3). The sequences human heavy chai n const ant re%Ce§1 enes_are _known in

the art @8tgerebigding R@[Bams thereoAincluge infiibitors ofdMyIPs2rde inpjbiersidhs of
| mrunol Ogbﬁl car'mégeerl &12; |rﬁf|l§|trorb éqGF' Pldr %@re@%adrtaﬁﬁmy phiblalor kerngd, Human

Servi ces | i cation . -3242) and fragments enconpassi ng t hese
regi ons d§n°fb§ %B@éﬁ'ﬁ@@" B@ﬁ'VgY eﬂmdammbltmmofdhpi i-fHioE emﬁeswrr?éaw chain

constant regi ?Mdég'tupcﬁeraéka%% ofld gg@ts us8Bin cb&%atlbrgﬁith h9E anlistdicy arldd D

const ant regl on refera IS an F&;ﬁ const ant regl on.
The | gGl aptigrst kirding eejtions @émm@d@éﬁbeoeﬂw@bo@ﬁ% fe§ERIoRtA &I-8s or

al | Otype%n&gﬂwetst enwém.b Qngfaer%maoB&tbylmmb ha%Hmbd?e% &6l . G12),

hese %pes represent natural l'y occurring amino acid

substl t uentppdies; lhemngmboﬁfmss D1rastpaonists; E&Géaﬁéﬁson'ﬁegﬁéﬁtanmw%hau n
gene, t hgp/RAPHAEHAIE, PNstRaNiBELOD & RldntiBbdied, AR FPRLA aMBddies. DNA nol ecul e

encodi ng only the heavy chain CHL constant region. The CH1 heavy chain
constant region may be derived fromany of the heavy chain genes.

[0192] Tipg;4 sol ated DNA encoding the VL region can be converted to a
full-length I'ight chain gene (as well as a Fab |ight chain gene)
operatively Il |& Wh -8 retiRgdieserseiaen PRAINY HoHIEE H@re%mnﬁewemn@e@ﬁdedl ng

the |i ghtomBmatiot RIS bRdbr mew AJditiofrbt ph%ammgeeumc&mmﬂdé rcglme chain
const ant regl on §Tgenes are known in the art (se et al.

(1991) S&8a AN Phstconmpoupgs mﬁwﬁﬁadau?'%ta'led|%ﬁf@r same t"PPfft ﬁsﬁa\etdoéﬁge U. S.
Depar t mepdrndr d8patatdly AfbsEle RSBt ic8F Be tHY éénl?élbﬂ diff@reho mnmatﬁay&aéZ) and

DNA fragments enconpassing these.regions_can be obtaine tandar
ampl 1 1| CADMBRLIOR RN R SRGTSY SNSRI 755 PR AR e KRR STl

const ant Eh@ﬁhe@alog-l':aﬂ%/ 5@9@@0@96%@%# 8186 B8 UBBY intfle 3BMMbRIBtIGAXS Vvari ous
al l el es known t o _occur anon erent individuals I nv(2)

and 1 nv(3). Tw%#&a@pear%garﬁmw@teﬁ %ﬁ?%é’"&@?ﬁﬁ@d”‘ﬁ%?ﬁsﬁﬂwgﬁe%%e three
| anbda gaRfsen &.Q@,ﬁ@boﬂ'@ng:ﬁhefgoem@wagw gene the Vs- and Wr encod| ng DNA

fragments are operativel i nke anot her f nent enco exi bl e

[ nker . g - IGRBLGvrigolaenans 2acoid zsissiveschBivereRas odptitb soreiit
sequence tpé@l;mb \ﬁ@décBle S%&Bcdxhﬁ‘é%dri&@xuﬂ"é@dm}(bfcm @@wanH AgusidasueN ps es 3 eg
as a contiguaus single-chain protein re |ons 0|ne

Ehe 11 ox BT (REONEoTe: GOl Epiants oriary. SfeE BIsou s Bye ’
H|USt0n ehy @ogz&ﬂr@%u%@;ﬁdrp?@%%ﬁhmaﬂbl anU%lb‘ﬁ&'éhﬁSﬂ%rﬁﬁéi&dél%&}lamWferty et
al ., € Chal n_an

nonoval e f“gs (Ngéﬁfii SH%?*%@?@”&/#%‘?{E“%dggﬁ‘sﬁls@éfpr%‘?w;?@ﬁf%e fyaPWGV/H and VL
arfe ustnepéfeit@@ )amabeéttammofphewrmwoeb?wéééfﬁratvagamgbws &PlfBE‘M)Sﬁﬂ:h atBlswacafl i if; i cdor
ol yval ent anti j es ner gt e a nd specifica o] an

o Aot halPhavt tel loands Suen as Y53yt At RS PSRARIGcRE oG POSSIPIGh BPEIVAS rmy
be rrﬁde bB?ﬁoo@Mplido&@Treaﬂoblveéalﬁe p@értthanca:ﬁprwnhahunﬁetmgtsamgmye | i nked tg e
anot her pol yp n an er . case e i abl e donai n t he

anti body are Wﬁ?ﬁ?xﬁmpﬁé BB\E{,B’@&" Bgomﬁ: ﬁ@f‘ﬁé[ﬁsé%&%fmmé’uvﬁf @18}&?% of
an | L-g aéttlsg@dycdm‘:blhathl;@ﬁthﬂb—%rﬁ:bb&és and ymgehltﬂi&jmg/\bmrhmstﬂhere\i[mdmum nhof )
an | L- nt1.bo I nke a sec I de assocl a th the
first po%ﬁ’ét Eq?%ge%tfv%s RER a@a@ﬁsﬁﬁugt[a%} %%vaptgﬂﬂm 85'%|anssed8§§\f‘? ?cm)@r act
\é\n th one samtvbersk"e?ta‘fl musbegela$ntgeﬂ%nmthm@mmomcud mmm; theeeptoﬁs eVHt hedv\l—/lL
omain is te rqmthe such_that the an
dormi s S3FEPAERr SEbeARtEeRiS: TryoRar et PleTVORa i Bheta 5 ¢ hen

i nked to the polypeptide of interest. In addition, fusion antibodies can
be created in which two (or nore) single-chain antibodies are |inked to one

another. This is useful if one wants to,4reate a dival ent or pol yval ent
anti body on a single polypeptide chain,”or if one wants to create a

bi specific anti body. [0195] In other cases, other nodified
anti bodi es may be prepared using IL-6 antibody encoding nucleic acid
nol ecul es. For instance, "Kappa bodies"” (Ill et al., Protein Eng. 10:

949-57 (1997)), "Mnibodies" (Martin et al., EMBO J. 13 5303 9 (1994)),

~ A A A ~ A AN



WO 2009/ 155180PCT/ US2009/ 046837 Vectors and Host Cells [0197] To
express | L-6 antibodi es and anti gen-bi ndi ng portions thereof, DNAs encodi ng
partial owvofR0091568agt h |i ght and heavy chai ns, obt ai nedPa3/use®oiudsad
herein, are inserted into expression vectors such that the genes are
operatively linked to transcriptional and translational control sequences.
In this context, the term"operatively |inked" is intended to nean that an
ant i body i r i

fransi o caRAMaBEo SR ENR A KBEN RS, BBy SLARTES R e
functi onnniscammjhratagamstds heutmeepilssrwapﬂlbldrre@smﬂortagamstsactr|aotagoﬁlst8hbetaﬂt| body
gene. S essi nto
e compadtnBraie; hoifhes bRl S PgfEET cErbotd b AERAAR 3t 5785

i ncl ude, Hfragr,meﬁdﬁbzl«\andﬁLHEdTecbptorramltagwlsta,lsbdl,ne@te(mmtiniu)swlgesucs

adeno- as \% : ai c
irus, SRRt et GiiotE el Slbuih SRR Y R B SRR

ant i body re;;xpta&eumlbltogasm asrgentraline padradresaliie (hbrapineplanmeg reyptakerivaibitoms
translatl [ e X ed
functi on°Bf FebtPid g FALRIFER SH o Relre et e Bl 2y el gl s0bRRE Doy
gene. Thmh@xtplrs&shcaa dulecétore; mddcnbbepntessxlde ssmihaseo(hN@S)]lnblb(t@s sacieagfRdden to
be corrpa ne t Y, chai n
gene. andl¢TEReRbyBbieie i RahRhe iR, saait Rt Rk P b AL
vectors oystéme IS- tjb[r(msn|aoahy|)asmncb]etﬂ\yil-ﬁtmethwd_ s;esttmneeXbS éi}sfzamlmazmhyl‘Vhe

ti bod h t hod
(o g T OB AL BRES bERehab dobe SRR FE R Bk E Rt 3PN Gene
f ragment butwdihm@&ohtoro-@mybdimed;arbmﬂtnla @dt(i%ﬁSb-B anono-ddydraxyile@- sites are
d
Present) e BER AR Lo AR i I g gercoces, 2,
appr opr i dtifioresethyihieapl]tbiol-&shiazngetndastob - [i;(thaﬁi{S amipodi-hysiroxyt 1 @eﬂ}lt&znb'é can
ly b

ca Y BB RSB SE BB lFRIC A b BN 155 |
regi on athuiazptyébstpl]thm%a:btoecme@zomtrl!ea l\b[ﬂdééa-l ng the human C domai n, and al so

t th | at
o BB AAD S oot AT e RoeFplkaglny =t or
of the ca@htw@miegsteme lnmtorsewmsbagimn Exgubdnesi b(ERA ent@gonibissuciaas dhcode a

si gnal &taﬂ% e‘tlf}% &ﬁw‘e fi’H%ldEE +]gﬂuoﬁ1 h,ﬁghé?méthg@é/ ﬁ@)aéé?ﬁéﬁ@rﬂa host

cell. nt b ain ene may tor ‘suc at the
si gnal pmpthyu@nzsnelsum@(mldmow 4-é(f‘r§) ﬂM[@-hblomﬁ-ﬁbﬂtqumermsy)@fmdlmré

irrrrunogl i N2 gnal
pepti do. GPAcRyfatRtp ctledict ia ARldshe F ariuite g‘?%"%%*e%b?*h’;éw%m 2
non- i nmuylongthybdthydropy-sheman-7-yl)- cyclope{lma_lwpruomylw@lcb i5 iRoxygenpge inhbiteisdy
chain gepes J=Tefolnga} expression vectors carry regulatory sequences
t hat contrOTO&'Lﬂgcéxpr esfs(??'gérﬁlrgof the anti body chain genes in a host WO
2009/ 155180PCT/ US2009/ 046837 cel | . The design of the expression vector,

i ncludin b regul at ory sequences may depend on such factors
as the c 'b}‘?:"g'y(g)% fﬁ%(ﬁgg‘g cell to be transforned, the Ievel of expression
of protein deli1PBlPradugisi analgssicseeh 36 @SCIPBINIPRRRHIAPAXRESIUAL IRUPESIBN.es i on
i ncl ude Nérh?{kfle&%ﬁaﬁé gaeﬁer@a fi%d; a@b@h éeﬁ‘éfc%k@ oéw&foszrbetn@o%ma%ﬁ%ﬁm in
mamal i an ce such rom) ers and/ or enhancers derived from retroviral
LTRs, cyetheeliSARs; aut@e(pmntewémaaywﬁ@ aniRepestAMteantstieive sgrotatini an
Virus 40re(.|§t Q)nhﬁﬁf&:{'f&%x%P\%IM@eﬂﬁe@%{t@Eﬂ&mﬁiﬁ{&ylm@@ﬁ‘l’&!h‘id@ (e.g.,

t he adenovirus major [ate pronoter (AdM.P)), polyoma and strong nmanmal i an
pr onot er@orwmna,sdqxapm@qu@grttﬁhm ﬁﬁTdaqfr’ﬂO)@@[‘? Anyscinisiaxasts sueh ag ur t her
descri ptéﬁ[bbgf.,zé@r{ngl slé%g,gé g,agrsucrgg@ﬂﬁ?ggm and sequences thereof, see e.g.,
U S. Patent . S. Paten . 4,510, 245 and U. S. Pat ent No.
4,968, 615, . ioﬂ@%lr 5@8&@%@Omr@phﬂww@t%%wetakm%@§ MNoiRlIg 2pd SbE IRy

anti bodi gsre nﬂe,a#rﬁ@tréuptbwinHmt&g(mQ)%%a%lsfarbt&im REUYIENEAR LRSS (EY@RFSPV s, as
wel | as transformatlon of plants is known in the art. See, e.g

Patent No. 6,517,529, incorporated herein by reference. [0200] In
addition to the antibody chai n genes and regul atory sequences, the

reconbi nant expression vectors nay carry additional sequences, such as
sequences that regulate replication of the vector in host cells (e.qg.,
origins of replication) and sel ect abl e 3ar ker genes. The sel ect abl e marker
gene facilitates selection of host cells into which the vector has been

i ntroduced (see e.g., U S. Patent Nos. 4,399, 216, 4,634,665 and 5,179,017,
i ncorporated herein by reference). For exanple, typically the sel ectable
mar ker ~gene conf ers resi stance to dr ugs, such as 0418 hygrorrym n or

R o, 1. . o v



Met hods of transformng plant cells are well known in the art, including,
e.g., Agrobacteriumredi ated transformation, biolistic transformation,

di rect i nvochwrssisel ectroporati on and viral transfor mat PER/USEOIeES37 Of
transform ng bacterial and yeast cells are also well known in the art.
[0202] Manmmalian cell |ines available as hosts for expression are well
known in the art and include many imortalized cell |lines available from

t he Amer T | e,
i nove, ARSI SRR ORgTER s OO i g Sararp o

Nl H 3T3 &élammatmuwg@emﬁé\l 9 W'Qﬁﬂ%t er kidney (BHK) cells, African gr een
nonkey ki dney cells (COS), human hepatocel | ul ar carci noma ceI ls (e.g., Hep

&), A549 cells, and a nunber of other cell lines. Cell lines of particular
prefer endakylosingsspandyditis hr ough determining which cell lines have high
expression le %Eﬁl? SefhRbfen SR, i6&irbiehi nes,
such as Sf9 o@é?lzf?oé\ﬁ g%\'bggggngstﬁgﬁ?méx rhgsm vgctors e‘n‘gé)r |eng

ant i bodytrgwaddl, saspirinntgeleboxibd vVatdesoxtmieddmngthaeist aod| p%\er tM@AIRSt | diertises ar e
pr oduced t r eLLo I uf e 0
al | ow fo'rﬂ%)gl }ghﬁesgrﬁtgﬁ&o@é} 29 g tl(‘bﬂl\}‘d&R IEE)gr? tﬁcphgét Q%Igslaga&fgrﬁ %rmﬁﬂee%po?%%aetrgabl Y,
secreti onorbtcosmfeldamriddgmpr hegrosis fe@thlﬁTlNE)r kioctee siohias ataneseent Bad indkimatel | s
are grown. An n f

various proteln gﬂrl ?sgegt Fgﬁg%ﬁw\?ﬁﬁgag%?g&' E)Hst% uﬂé@(\F@;l Eghlgﬁée&%'.dsboli
and StrepNbmlaskersspeci es. Yeast host cells include Schi zosaccharonyces
pombe, Saccharomyces cerevisiae and Pichia pastoris. [ 0203] Further,
expression of antibodies fromproduction cell lines can be enhanced using
any sui t Bep®asigchni ques. For exanpl-e, the glutam ne synthetase (the GS
system and Dgqipp p Viad S6raR ATV GR6ARS 9k

enhanci ng %SSIPOE]&S% {’ﬁ"giﬂr"ig"a%f’z lcoﬁ@rﬁ? ?ong Iexpr@%m ng cel Iorcl ones
can be i dUMA theegapyusarryv-bard vlirevielehB (UHmaeaﬁwsan mbla%thnllm@amw ution
cl oni ng. @BQaM&m@fe%dé SRR @gxanogbgu&swa%.ﬁméﬁe @hﬁwﬁs%cbneﬁ%.@@ean
Pat ent Nos. 6 846, 0 256 055 323 997 and O [0204] It
is |ikel§et wé@m@n% feyivatives) sueh as adietisyang terarptene; @!@bﬁftawl ﬁé&"%\atq n

L1 ansgeneu itk St éprm@veycwsbwee Rla@lot i dlinRunblASBRARE dRigialscn
However, all anti odles encod he nucl eic acid nol ecul es provi ded
herei n, @t aletasppt §fﬁlﬁim%aaﬁﬁﬁ5‘eéﬁﬁoﬁ sequences provided herein are part of
the present djod $5108 s Ses: ﬁaﬁ%fﬂé‘r cOticoddiErolisY Gdpmh X drdiibgRf vitdi@n Ant I bodi es.
Phage Display Li brarl es WO 2009/155180PCT/ U82009/ 04683 [ 0205] Al so
pr ovi dedd®{aliYRst hods for producing an IL-6 anti body or antigen-bi ndi ng
portion thereof conprising the steps of synthesizing a library of human
anti bodi es on phage, screening the library with IL-6 or a portion thereof,

i sol ati nﬁ°%age that bind IL-6, and obtaining the antibody fromthe phage.

By way of exajphs;, PRRIBIRENSADY fichRiseRafanifogHee, hé&é%ﬂsd&fun@ﬁ!ﬁddﬁ&éhes for
use in phage display techniques conprises the steps of imunizin

non- hunelPBATeheASPERNERIPCHY VAIGRERN: rﬂ'?ﬂr‘i?ﬂﬁ”@%rﬂﬂq% al"S(PP”\RP?tﬁ“’I'q_S gic lasan

anti geni greB@kéneOn thereof to create an inmne response, extracting

ant i body-producing cells fromthe imunized anipal; isolati RNA encodi ng
heavy and |i g @h9|aﬁ§e%?”§'ﬁ?$'ﬁ%m%§DF’r%%t%'@h@ﬁ?rﬁa%@%ﬁorﬁ%sfgo' d$-ever se
transcribing the RNA to produce cDNA, anplifying the cDNA using priners,

and inseLting |t-?he cDNA into a phage di splay vector such that antibodies are
expr esse "%m‘% BeAf%ge. Recombinant 1L-6 antibodies may be obtained in this

way. [@an%PB@gt@@bamgﬁnb sudtslsueh :aa raa?tagnzdphledl Rfpréxn odiund w@t@ﬁ] by
screenin coO In CO | natorl a ant| pody | rar e
by oy ol RPN e its YR Eac Nt mapethaaTo 28 ol & SAYDR AR A IR A
CDNAs pr@rpgé,%dlfésandﬂurré_?%sbm{n@é dels‘araﬁmeBatﬁdEblbélaZl!’t@tél@dfortfd@étew@aidh% and

screenin uch librarje re known in the Kits for, generating phage

it Spi ay MePRHSheanddesaht e e R s PRt st 35 pr B Eme! o

Reconbi nastcaplopgendATNFassbkefy Sucknas mmmdaa@nﬂ@da%u&é@&n@thotramﬂe,talnﬂ

Strat agene Surl ZAP TM phage di splay kit, catal og no. 240612). There al so
are other nethods and reagents that can be used in generating and screening
antibody display libraries (see, e.g., U S Patent No. 5,223, 409; PCT

Publ i cati on Nos. WD 92/18619, WO 91/17271, WD 92/20791, WD 92/15679, WO

93/ 01288, WD 92/01047, WD 92/09690; Fu I;is et al., BiofTechnol ogy
9:1370-1372 (1991); Hay et al., Hum Anti bod. Hybridomas 3:81-85 (1992);
Huse et al., Science 246:1275-1281 (1989); MCafferty et al., Nature

348: 552-554 (1990); Giffiths et al., EVMBO J. 12:725-734 (1993); Hawkins et
al., J. Mol. Biol. 226:889-896 (1992); C ackson et al., Nature 352:624-628
(1991); Gram et aI , Proc Natl. Acad. Sci. USA 89:3576-3580 (1992); Garrad
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[0207] To isolate and produce human |IL-6 antibodies with the desired
characteristics, a human I1L-6 antibody is first used to sel ect human heavy
and | i ghtwoRravmisssquences havi ng simlar binding activi PETIUSRRNOM448B7 6,
using the epitope inprinting nethods described in PCT Publication No. WO
93/ 06213, incorporated herein by reference. The antibody libraries used in
this nmethod are preferably scFv |ibraries prepared and screened as

3a3; 552 5L B S0 REE BBl BlsR7 o aA Frr AT A Pl el

EMBO J. Iigperarmidg.3nd(la®i®es. al | i ncorporated herein by reference.

[0208] Once | I I mat ch"
xper | monts all oCTRrRg prtiocd, NOMERTBORS ARBia SHLAfmmeldy 80 ]

sel ect ed TNE tioakerg-Hantiiption) antisdiarrkaals ane thxptives| L 6 binding to sel ect
preferred VLA/H pair conbinations. Additionally, to further inprove the
quality of the antibody, the VL and VH segnents of the preferred VLNH
pair(s) Uésrgrbtéveﬁnmy rrutated preferably wi thin the CDR3 region of VH
and/or Vb 1 [ 1B] 26 35 WARILL SudrPa d QR tdindbieh, AASBLS Fsdtilmlib@RoRhOCesS

responsi bl e f ura on ant | ring a natural I’ mmune
res ponsetramladsl asplrm pelecraﬁb |mldeyomhtlmq{m¢tmlmmd@§1%@t§ﬁ@$ i aftidflapymatory
arrpllfy i p to the VH CDR3
or L%@%%%%‘@%ﬁ@aﬁ‘ 'Hﬁ H&?slaﬁegrﬁg %ﬂg@@& géﬁgwolrﬁ%gﬁ?&% th a random

m xt ur e wmmumupgr@ssmdrtmtauqb abas@tbloatme:mqraamomw@etTféﬁblc’@mfﬁ suefmes t he

resul tan 0 m

mut at i onanfEave een |'ﬁ1tuﬁ%gug§ﬁ6:ﬁlﬁt§%g‘t%ﬁd @%Qgﬁﬂir& b@f_&é{gﬁ%&?ggﬁgﬁi These
randoni yloparaatiee! v laxatves. segrrents can be re-screened for binding to IL-6.
[0209] Follo I f YrNF Bigtie

r econbi nant mgggl og% ﬂl sp‘?ég %%E?gcr)rg arﬁﬂg?%p@agg gsggnco di ng r?’u

sel ect edcqhtzcvsmrd;dscmmmsumgwn@d Jam@mmaw@ %Gdgbﬁhy\hwaewsawF(O@cgers attbm t he
phage ge ghed into other expression vectors by standard

r econbi ngﬁﬁﬁ%f\g%ggﬁgqques I f desired, the nucleic acid can further be
mani pul ated to create other antibody forns, as described herein. To express
a recombj.p Bg%ps!ﬂ,gf,bp,gdy i solated by screening of a conbinatorial
l'ibrary, r EJHIDNA enc the anti body is cloned into a reconbi nant

expressi on vel18fl BMUFﬁt pafiidierbesln suchesmirasaRlde; ietivas; patichglinegis dFydsed
above.  DehyedRisasits S1H é)é)ﬁll'c?élc antldepreséaﬂ%% §efbcﬂﬁ@§é}8fonﬁ‘§r@§$t'faket he 1L-6

anti bodi es or antigen bindihg portions thereof nmay dei nmunj zed to reduce
their i mmmigrénf%mmpi@uaﬁgdee%sqa@@rﬁwa@é@nuiéswnq;éa'pﬁmm@ npririptytine,

Publ i cat H%phpﬁuoxemg%/eﬁ?a(ﬁ@ é}'{?}jpm{néz‘éaéget&h”% feghsdred herein by

reference). Derivatized Ant 1 bodi es [0211] An IL-6
ant i body or aWﬂ?@eﬁlaEP?ﬁilaﬁQ d&ﬁ”le?En'aéﬁweﬁea’li@h?'\?éfg"‘z@@'96r"qr?mR"e?f‘”f‘S anot her

ol ecul esdBtoBin reaﬂ@ké‘%lblﬁ@%t(NQS‘RlQénd)SNR@é)rﬁoreﬂ)lﬁeﬂﬁmerréuptaliéhﬂhlﬁméﬂ (npgyes or
anti gen-bi ndi ng portion thereof are derivatized such that the IL-6 binding

i s not afelectivegetaioniy easpiakeyinhibitorg (33RIaY tricyelicAantigeriessat$ - ng. Accor di ngly,
t he anti bodi es and antigen-binding portions are intended to include both
i ntact apgafR@blitiRICbRboEticHs dieadiiitralidn 6 anti bodi es descri bed herein.
For exanple, an antibody or antigen-binding portion can be functionally
i Rked_ (by chmg]aAlsagomideagre gﬁmﬁfaicéutlfcusdomposiﬂﬁm‘s:mv&ie&l;]ﬁatraeﬁmialﬁ‘idrmal or
ot herw se er. mol ecular entities, su as ot.her.

ont § body N girato i sfRiTal oG Bl Corsng R Amout ALABIY SiBatest |
| abel , aarstigentbinding ppaRAtthergoh badeseibed hereln, agemeffeetwdhmtre&tingrabherimml ol
pepti de at e assow at i o f the bod or ant i.gen-bi ndi gg

D | or Whidtn BpflE Pharasatraty Bcasptb canisr, I sOmaYsins I it

pol yhi st péhefietd mgints with one of more of a variety of inflammatory and autoimmune diseases,

such as rheumatoid arthritis, atherosclerosis, granulomatous diseases, multiple sclerosis,
asthma and cancer.
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[0212] One type of derivatized antibody is produced by crosslinking two or
nore anti bodies (of the sane type or of different types, e.g., to create

bi speci f iwo2any15s@des). Suitabl e crosslinkers include tROTASRIVQN4ES5E

het er obi functional, having two distinctly reactive groups separated by an
appropriate spacer (e.g., mmaleim dobenzoyl-N hydroxysuccinimde ester) or
honmobi functi onal (e.g., disuccinimdyl suberate). Such linkers are

ilable f Rockf.ord, th
el e o SRl QBB R R boscan e e BBt
Wit h whi phammaceotidahoshipesitions sligete fair adimirgstiation tmsmm@ctb@mealiyymm zed
:c Pﬁglrjggcf %Pn%fc%ﬁﬁq%g@;a& %@%dq%ﬁwlﬁlg% %&IL @ ént?b%%y %f"(gn gen* blncllrygoyggr? gn h@reof

5-di net hhhdmpﬂﬁrrﬂamwﬁllbab&ﬂﬁakﬂ@bémeylA$hdedrhed@n ‘phameytﬁdaﬂy accelptabld’lanl de
phosphor

t h d th.e t f
det ecti oﬁarrﬁadﬁgﬂé a“V@PS@ﬂésrlﬁ?'éts 62%!5%5199‘# ﬁ%ﬁ%‘?? %éad‘f §3¢3§9%as o
| uci f er aggents| |kabh|6@n@glﬁ§d?bﬁir&$@aym§ ag8nts; ane traxiikdasat. aré/\bh'ysuﬂdsgc;aiﬂyl bo:jy is
ect abl e enz | ona

| abel ed Wi th d

| ome bt s ChRREieCSERS SRenpeR ol P Rcel R A e Eb e S A R st En b
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in a formulation as a sterile aqueous solution having a pH that ranges from about 5.0 to

about 6.5 and comprising from about 1 mg/ml to about 200 mg/ml of antibody, from about 1
millimolar to about 100 millimolar of histidine buffer, from about 0.01 mg/ml to about 10
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Stem Cells, 4: 91-102. Immunization with IL-6 Antigen and Sel ection of
HuMab M ce Producing Anti-IL-6 Mnoclonal Antibodies [0218] Ceneral
i mruni zatworzoextsgrses for HuMab mice are described i n LoRE&p2@m/08d837 1994)
Nature 368(6474): 856-859; Fishwild et al. (1996) Nature Biotechnol ogy 14:
845- 851 and PCT Publication WD 98/24884. In the present case, a total of
81 HuMab m ce of the HCo7, HCol2 and KM strains were imuni zed begi nni ng at
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[0126] In certain cases, the IL-6 antibody compositions may be prepared with a

carrier that will protect the antibody against rapid release, such as a controlled release
* formulation, including implants, transdermal patches, and microencapsulated delivery

systems. Biodegradable, biocompatible polymers can be used, such as ethylene vinyl
acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic acid.
Many methods for the preparation of such formulations may be used. See, e.g., Sustained
and Controlled Release Drug Delivery Systems, J. R. Rbbinson, ed., Marcel Dekker, Inc.,
New York, 1978, which is incorporated herein by reference.

[0127] Additional active compounds also can be incorporated into the compositions.
In some cases, an inhibitory IL-6 antibody is co-formulated with and/or co-administered with

one or more additional therapeutic agents. These agents include, without limitation,
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WO 2009/ 155180PCT/ US2009/ 046837 [ 0221] The m ce sel ected above were
boosted intravenously with IL-6 at 3 days and then again at 2 days prior to
sacrifi cavandiwesmsval of the spleen and/or |ynph nodes. PATIUSR@NO/0ed83717

fusi ons were perforned. [ 0222] The nouse spl enocytes and/ or |ynph
node | ynphocytes isolated fromimuni zed HuMab or KM m ce, were fused to
SP2/ 0 non-secreting nouse nyel ona cells (ATCC, CRL-1581, ATCC American Type

Culture gﬂ B |1RE b|r?n%§ﬁ€“ﬁt)g\é?sr aﬁyun%@ggﬁﬁr%tl—%”@b%%€§s ayéhts, 12209 USA)

usi ng el ec SI on usli I'SeTm t echnolog to Pu seTM
Sci ences tranwctIOFanlblttBﬁr antlepromatlvaé%ﬁ@hﬁgm&%@%&&ﬁ@ﬁf&% or peptide

manuf act HBQB%qe%QH%?mgi?ﬁ_ - QEQ‘F matloH theraﬁ Q%gf%l)' r@cﬁdn%flb\)éer FosBgLoreRe |

suspensi ons cytes an rrc%l hocytes from I nmuni zed
mce wer mhﬂntep’di-@danilhdd)t ﬁ%wekbaiirﬁier@cﬁ lﬂlﬁteéﬁﬂ %ﬁﬁ%ﬁ thﬂfrﬁ&’@ld"tgfp@ﬁ'?@o
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descri bed ahave EISBQJrne W{:&gf&h 3Ry koit&o@eﬂﬂﬂ&ﬁél%lﬁs'cﬂ @\@é’l"ti‘b@@ﬁb%ﬂg&k’-e

anti body-secreting omas  were transferred | ates, screened
agai n anbinding pegieni arﬁﬁutvmmem%hee theramwﬁ@a"arb@neﬁq_al fo%}@ ﬁDH'iS’@Mﬂ%ﬂca“y

ant i bodi gfect\E G oRHE FerBRAH a tarﬁcﬁﬁ?éffédfwgeat BYsddedidntisr ghirlodé bofme The stabl e

subcl ones were then cu ture In vitro to generate small anounts of antibody
i n ti ssuseeassanyy i anbisvathe eesired prorbylastiairestlt e TYRiealy o¥incess Ripph¥acticsiasBdhci ng

of 1L-6 godd Rdbfsts prior to or e{tgg%g}lleFk'tlabe b?&géeﬂseame' prbéhy@aoﬁ@él kerdige were

cl oned and sequence ver| f from hybri domas as fol | ows: PoI y(A) + nRNA was
i sol at edam@untgnahb@mawnwhﬁihwne%lalugeéfﬁyt'vwm synt hesi zed fromthe

gigBIS/ ‘1“5;2852‘3_ J Usgooglg%a%gnﬁ&{s b djustePoBirevigé giec@stimunyesired response
(e.g., a therapeutic or prophylactic response). For example, a single bolus can be
administered, several divided doses can be administered over time or the dose can be
prOpor‘cibnally reduced or increased as indicated by the exigencies of the therapeutic
situation. It is especially advantageous to formulate parenteral compositions in dosage unit

. form for ease of administration and uniformity of dosage. Dosage unit form as used herein

refers to physically discrete units suited as unitary dosages for the mammalian subjects to
be treated; each unit containing a predetermined quantity of [L-6 antibody or antigen binding
'bortion thereof calculated to produce the desired therapeutic effect in association with the
réquired pharmaceutical carrier.

[0130] An exemplary, non-limiting range for a therapeutically or prophylactically
effective amount of an IL-6 antibody or antibody portion is 0.025 to 50 mg/kg, 0.1 to 50
mg/kg, 0.1-25,0.1to 10 or 0.1 to 3 mg/kg. In one case, the IL-6 antibody or antibody portion
thereof is administered in a formulation as a sterile aqueous solution having a pH that ranges

- from about 5.0 to about 6.5 and comprising from about 1 mg/ml to about 200 mg/ml of
anﬁbody, from about 1 millimolar to about 100 millimolar of histidine buffer, from about 0.01
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using oligo(dT) primng. The oligo(dT) prined cDNA for clone 9C8 was
anplified using degenerate priners listed in Table 1 respectively. Table 1:
Degener atWoppiwmsss0(5' to 3') for 9C8 VH4_S5UTR_F CTTTCTRACASTONMIBSAKCTCMIG
SEQ I D NO 49 G 3UTR_R TACGTGCCAAGCATCCTCGC SEQ I D NO 50 VKI a_5UTR_F
GSARTCAGWCYCW/YCAGGACACAGC SEQ | D NGO 51 K_3UTR F AGGCTGGAACTGAGGAGCAGGTG
SEQ I D NGO 52 [0227] Amplification was achi eved using the Hi gh

E;/glel L;yag%l%p%aﬁel O(iﬁ%@? pc%%r%r@atg-gé: fe a%\lﬁ 160%:!"@10@?@0 Bﬁﬁ@aog@h)zcw }:’?ZR
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chem cal t I Cl
were seqboTAUTEALIILG% bE noteRhdidEREY yatisitia) fin iAo E??‘;;‘é“‘f’gtjp?ﬂ ed

Bi osyst ethe qondt)lom’rmbeaal@v@mdl IR0 Aﬁ&l%é\d@%ﬁﬂw that for 38y pediRya

sequenc e
(Tor 1 nsghe TG 0B KRB ted B DB e e ot ot 3,

853- 860 megﬂqt)e§8|m;gdgmenan thqggrgoqggwlmsigg@) or spﬁ@rvgg}grﬁmqa ﬁgmg\ésﬁr@tngréa

usages of,XFHRLAENs, 2R that HoSag TahQliek forfi Heréih BFEExdrbldi§dng ahd are not
intended to limit the scope or practice of the claimed compositions.

| [0131] Another aspect provided herein are kits comprising an IL-6 antibody or

antigen-binding portion or a composition comprising such an antibody or antigen-binding
portion. A kit may include, in addition to the antibody or composition, diagnostic or
therapeutic agents. A kit can also include instructions for use in a diagnostic or therapeutic
method. In one case, the kit includes the antibody or a composition comprising it and a
diagnostic agent that can be used in a method described herein. In another case, the kit
includes the antibody or a composition comprising it and one or more therapeutic agents

that can be used in a method described herein.

Diagnostic Methods of Use

[0132] Another aspect provided herein are diagnostic methods. The anti-IL-6
antibodies or antigen bindining portion thereof can be used to detect IL-6 in a biological
sample in vitro or in vivo. One aspect provides a method for diagnosing the presence or
‘location of IL-6-expressing cells in a subject in need thereof, comprising the steps of
injecting the antibody into the subject, determining the expression of IL-6 in the subject by
localizing where the antibody has bound, comparing the expression in the subject with that
of a normal reference subject or standard, and diagnosing the presence or location of the
cells. The anti-IL-6 antibodies may also be used as a marker for inflammation and/or for the
infiltration of immune cells, such as monocytes and T cells, into a tiséue.

[0133] The anti-IL-6 antibodies can be used in any suitable immunoassay, including,
without limitation, an ELISA, a RIA, flow cytometry, tissue immunohistochemistry, a Western
blot or an immunoprecipitation. The anti-IL-6 antibodies or antigen binding portion thereof
can be used to detect IL-6 from humans. In another case, the anti-IL-6 antibodies can be
used to detect IL-6 from cynomolgus monkeys, rhesus monkeys and rodents, such as mice

and rats.
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[0134] Methods for detecting IL-6 in a biological sample generally comprise
contacting the biological sample with an anti-IL-6 antibody or antigen binding portions
thereof and detecting the bound antibody. In one case, the anti-IL-6 antibody or antigen
binding portion thereof is directly labeled with a detectable label. In another case, the anti-
IL-6 antibody (the first antibody) is unlabeled and a second antibody or other molecule that
can bind the anti-IL-6 antibody is labeled. A second antibody is chosen that is able to
specifically bind the particular species and class of the first antibody. For example, if the
anti-IL-6 antibody is a human IgG, then the secondary antibody could be an anti-human-IgG.
Other molecules that can bind to antibodies include, without limitation, Protein A and Protein
G, both of which are available commercially, e.g., from Pierce Chemical Co.

[0135] Suitable labels for the antibody or secondary antibody are disclosed herein
and include various enzymes, prosthetic groups, fluorescent materials, Iuminéscent
materials and radioactive materials. Examples of suitable enzymes include horseradish
peroxidase, alkaline phosphatase, B-galactosidase, or acetylcholinesterase; examples of
suitable prosthetic group conﬁplexes include streptavidin/biotin and avidin/biotin; examples
of suitable fluorescent materials include umbelliferone, fluorescein, fluorescein
isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or
phycoerythrin; an example of a luminescent material includes luminol; and examples of
suitable radioactive material include'®1, *'l, %S or °H.

[0136] IL-6 can also be assayed in a biological sample by a competition
immunoassay utilizing IL-6 standards labeled with a detectable substance and an unlabeled
anti-IL-6 antibody. In this assay, the biological sample, the labeled IL-6 standards and the
anti-IL-6 antibody are combined and the amount of labeled IL-6 standard bound to the
unlabeled antibody is determined. The amount of IL-6 in the biological sample is inversely
proportional to the amount of labeled IL-6 standard bound to the anti-lIL-6 antibody.

[0137] One can use such immunoassays for a number of purposes. For example,

the anti-IL-6 antibodies or antigen binding portions thereof can be used to detect IL-8 in
cultured cells. In one case, the anti-IL-6 antibodies or antigen binding portions thereof are
used to determine the amount of IL-6 on the surface of cells that have been treated with
various compounds. This method can be used to identify compounds that modulate IL-6
protein levels. According to this method, one sample of cells is treated with a test
compound for a period of time while another sample is left untreated. If the total IL-6

expression is to be measured, the cells are lysed and the total IL-6 expression is measured
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using any suitable immunoassay. The total IL-6 expression in the treated versus the
untreated cells is compared to determine the effect of the test compound.

[0138] Immunoassays for measuring total IL-6 expression include flow cytometry
and immunohistochemistry. If the cell surface IL-6 expression is to be measured, the cells
are not lysed, and the cell surface levels of IL-6 are measured using one of the
immunoassays described above. A preferred immunoassay for determining cell surface
levels of IL-6 includes the steps of labeling the cell surface proteins with a detectable label,
such as biotin or '°I, immunoprecipitating the IL-6 with an anti-IL-6 antibody and then
detecting the labeled IL-6.

[0139] Another immunoassay for determining the localization of IL-6, e.g., cell
surface levels, is by using immunohistochemistry. An immunoassay to detect cell surface
levels of IL-6 includes binding of an anti-IL-6 antibody labeled with an appropriate
fluorophore, such as fluorescein or phycoerythrin, and detecting the primary antibody using
flow cytometry. In another example, the anti-IL-6 antibody is unlabeled and a second
antibody or other molecule that can bind the anti-IL-6 antibody is labeled. Methods such as
ELISA, RIA, flow cytometry, Western blot, immunohistochemistry, cell surface labeling of
integral membrane proteins and immunoprecipitation are well known in the art. See, e.g.,
Harlow and Lane. In addition, the immunoassays can be scaled up for high throughput
screening in order to test a large number of compounds for either activation or inhibitors of
IL-6. v

[0140] The anti-IL-6 antibodies or antigen binding portions thereof also can be used
to determine the levels of IL-6 in a tissue or in cells derived from the tissue. In some
examples, the tissue is a diseased tissue or a tissue biopsy. The tissue or biopsy can be
used in an immunoassay to determine, e.g., total IL-6 expression, cell surface levels of IL-6

* or localization of IL-8 by the methods discussed above. Such methods can be used to
determine whether a tissue expresses high levels of IL-8, which could be indicative that the
tissue is a target for treatment with anti-IL-6 antibody.

[0141] IL-6 antibodies and antigen-binding portios thereof also can be used in vivo
to identify tissues and organs that express IL-6. In some cases, the anti-IL-6 antibodies are
used to identify IL-6-expressing cells. Human anti-IL-6 antibodies may safely be used in
vivo without eliciting a substantial immune response to the antibody upon administration,
unlike antibodies of non-human origin or with humanized or chimeric antibodies.

[0142] The method comprises the steps of administering a detectably labeled anti-
IL-6 antibody or a composition comprising them to a patient in need of such a diagnostic test
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3b L15 JK1 1gGL Full-length sequences of the ANTI-IL-6 anti body derived
from hybri domas 9C8 DNA sequence of 9C8 heavy chain from hybridoma cells
(vari abl evOenew 135180 upper case) PCT/US2009/046837
CAGGT GCAGCTACAGCAGT GGEECGCAGGACT GTTGAAGCCT TCGGAGACCCTGTCCCTCAC
CTGCGCTATCTATGGTGGGT CCTTCAGGGAGT ACT ACT GGAGCT GGAT CCGCCAGCCCCCAG
GGAAGGGGECTGGAGT GGAT TGEGGAAATCTTTCATAGT GGAAGCACCAACTACAACCCGTCC
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(506), GFP (Red Shifted) (507), YO-PRO®-1 (509), YOYO®-1 (509), Calcein (517), FITC

(518), FluorX® (519), Alexa® (520), Rhodamine 110 (520), 5-FAM (522), Oregon Green®
500 (522), Oregon Green® 488 (524), RiboGreen® (525), Rhodamine Green® (527),
Rhodamine 123 (529), Magnesium Green® (531), Calcium Green® (533), TO-PRO®-1
(533), TOTO®-1 (533), JOE (548), BODIPY® 530/550 (550), Dil (565), BODIPY® (568),
BODIPY® 558/568 (568), BODIPY® 564/570 (570), Cy3® (570), Alexa® 546 (570), TRITC
(572), Magnesium Orange® (575), Phycoerythrin R&B (575), Rhodamine Phalloidin (575),
Calcium Orange® (576), Pyronin Y (580), Rhodamine B (580), TAMRA (582), Rhodamine
Red® (590), Cy3.5® (596), ROX (608), Calcium Crimson.TM. (615), Alexa® 594 (615),
Texas Red.RTM. (615), Nile Red (628), YO-PRO®-3 (631), YOYO®-3 (631), R-phycocyanin
(642), C-Phycocyanin (648), TO-PRO®-3 (660), TOTO®-3 (660), DD DilC(5) (665),
Cy5.TM. (670), Thiadicarbocyanine (671) and Cy5.5 (694).

[0144] In yet a further example, the anti-IL-6 antibodies may also be used to

determine the reduction in surface cell expression of IL-6 on cells, for example, lymphocytes

or monocytes.
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psdi avewesnggpennYkt t ppvl dsdgsf f| Yskl t vdksr wqggnvf scsvimheal hnh yt gks1slspgk
SEQ I' D NO 3 DNA sequence of 9C8 light chain from hybridoma cells (variable
domai n i IWORPEYISAEe) PCT/US2009/046837
GACATCCAGATGACCCAGT CTCCATCCTCACTGT CTGCATCTGTAGGAGACAGAGT CACCAT

CACTTGT CGGGCGAGT CAGGGTAT TAGCAGCT GGT TAGCCT GGTATCAGCAGAAACCAGAGA

AAGCCCCTAAGT CCCTGATCTATGCTGCATCCAGT TTGCAAAGT GGGGT CCCATCAAGGT TC

AGCGGCAGT GGAT CAGATTT TCAGTAGC .
TOCARCTTAT T AGRE A et th fnimize the
TOGAAATGMﬁ@mﬁkwng@mémmeﬁdrsbgtmmnsuﬂbmhdmammmngmmagieagatized
tt gaaat ct ggagct gcct.ct aat aaG
agt acat BoRagu g catendhs ebel 2 B Rt ahe HRRG AR B B8 Buministereo
aggacagc aatitodize @t astigencksgdiog pagcrasgmamo(:t gacgct gagcaaagcagact ac
gagaaacacaaagg) cC cacgca c :
0200t { cancaggAn aoanICEe I RA SO BarT Ja oy BTy cE s aelR g by o
transl at h@han gérnics sbq@stﬁcec Tak V4 VgV, lyghes areratassifibd int¢ teaniliesdrethe dasis 0f | n
upper case SS YAAS
SLQ SGV egc%r)r% 1S“’r‘iﬁs/A SV L@P@BWW e
It \éaaFSV §ar‘rlle:eL hu?@ot&iecb?mence at more than 80% of the posmons An anti-IL-6 antibody may
sgtasvvcllnn r eakyv esvie t Y.
ekhkvyac%?/f‘ﬂrds&l% "E"P(g"? Egﬁgﬁgﬁbﬂ Ru’% d%% ﬁéé '{é}( WA ab) e
domai Bls agd ee@jmedemrﬁduheoeﬂb&s dh @ﬁmeeake:sra)naslsfngld lawtbda light chaln[ tD@Z@pt The
vari abl e domain Li.fied from 4N
listed i ANAAKRE %?V\g%ﬂ?ip?p )ésa?chﬂewagtc%%égaa S’eﬂ \P%'h: 3:;?’)( gf
pol %/rr:alr aves, ha\or vy riofamily gede AVRECs2D.C. BINK Erl\gmln@lo(mn R34, dﬂ%)vmlm homycl i ng
as follows: " C_ A5"@5C, . 1 ) V. |l e
domai ns GR§SE CP%HS'E'? SS@HS? %@Q?’Br@? é'%tncg@g‘c\fagglgcdg rﬁ% ﬁ ﬁg e-(,:;gﬁ% 0%tp 3R
domai ns by athinmadpil, RN ALK Vidatwdeor Thasamitl gemed CasrlePslegeferideurvér i f i ed
usi ng GTl m str
3730x]| DNWRH'&%%&Z?%}{% %{43 f&{})& %S(tgl ¥/h|gA\PH| \R%QKI@ er?M? 5@,{@5 Ad?ﬁgre%%lﬁ
2009/ 1553 8QPE&EV NSEHNY/ J2h68 BY some cases, the Ilght chain germline sequence is selected
from human VK sequences including, but not limited to, A1, A10, A11, A14, A17, A18, A19,
A2, A20, A23, A26, A27, A3, A30, A5, A7, B2, B3, L1, L10, L11, L12, L14, L15, L16, L18,
L19, L2, L20, L22, L23, L24, L25, L4/18a, L5, L6, L8, L9, O1, 011, 012, 014, 018, 02, 04,
and O8. In certain cases, this light chain human germiine framework is selected from V1-11,
V1-13, V1-16, V1-17, V1-18, V1-19, V1-2, V1-20, V1-22, V1-3, V1-4, V1-5, V1-7, V1-9, V2-
1, V2-11, V2-13, V2-14, V2-15, V2-17, V2-19, V2-6, V2-7, V2-8, V3-2, V3-3, V3-4, V4-1, V4-
2. V4-3, V4-4,\4-6, V5-1, V5-2, V5-4, and V5-6. An anti-IL-6 antibody may comprise a
heavy chain variable domain (Vi) encoded by a human Vi1, Vii2, Vi3, Viud, VS, Vii6 or V7
family gene. In particular examples, this heavy chain human germline framework is selected
from VH1-18, VH1-2, VH1-24, VH1-3, VH1-45, VH1-46, VH1-58, VH1-69, VH1-8, VH2-26,
VH2-5, VH2-70, VH3-11, VH3-13, VH3-15, VH3-16, VH3-20, VH3-21, VH3-23, VH3-30,
VH3-33, VH3-35, VH3-38, VH3-43, VH3-48, VH3-49, VH3-53, VH3-64, VH3-66, VH3-7,
VH3-72, VH3-73, VH3-74, VH3-9, VH4-28, VH4-31, VH4-34, VH4-39, VH4-4, VH4-59, VH4-
61, VH5-51, VH6-1, and VH7-81. In particular cases, the light chain variable region and/or
heavy chain variable region comprises a framework region or at least a portion of a

framework regibn (e.g., containing 2 or 3 subregions, such as FR2 and FR3). In certain
cases, at least FRL1, FRL2, FRL3, or FRL4 is fully human. In other examples, at least
FRH1, FRH2, FRH3, or FRH4 is fully human. In some cases, at least FRL1, FRL2, FRL3, or
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" H4 34 ttacagt GCGCGCACTCCCAGGTGCAGCTACAGCAGTGG SEQ I D NO 53 K 012

t t acagt GTGCACTCCGACATCCAGATGACCCAGICTCC SEQ | D NO 54 G112 chl(Apap R
GAAGACCGAYOQRZBROGSITBEGG SEQ | D NO 55 JK1 R PCT/US2009/046837
tatattccttaattaagttattctact cacGTTTGATTTCCACCTTGGTICC CT SEQ I D NO: 56

Ful I -1 ength sequences of reconbinant ANTI-IL-6 antibodi es 9C8

FRL4 is a germline sequence (e.g., human germline) or comprises human consensus
sequences for the particular framework (readily available at the sources of known human ig
sequences described herein). In other examples, at least FRH1, FRH2, FRH3, or FRH4 is a
germline sequence (e.g., human germline) or comprises human consensus sequences for
the particular framework.

[0147] The V, of the IL-6 antibody may comprise one or more amino acid
substitutions relative to the germline amino acid sequence of the human gene. In some
cases, the V| of the IL-6 antibody comprises 1, 2, 3,4, 5, 6, 7, 8, 9, or 10 amino acid
substitutions relative to the germline amino acid sequence. In an example, one or more of
those substitutions from germline is in the CDR regions of the light chain. In one example,
the amino acid substitutions relative to germline are at one or more of the same positions as
the substitutions relative to germline-in any one or more of the V,_of antibodies 9C8 1gG1,
9C8 IgG2, 9C8 N6ST T83S IgG1, 9C8 N68T T83S 1gG2, 9C8 E31G N68T T83S 1gG1, 9C8
E31G N68T T83S 1gG2, 9C8 124V N68T T83S IgG1, 9C8 124V N68T T83S 1gG2 and 22B5
lgG1. For example, the V. of an IL-6 antibody may contain one or more amino acid
substitutions compared to germline found in the V, of antibody 9C8 1gG1. In some cases,
the amino acid changes are at one or more of the same positions, but involve a different
substitution than in the reference antibody.

[0148] In some casés, amino acid changes relative to germline occur at one or more
of the same positions as in any of the V| of antibodies 9C8 IgG1, 9C8 IgG2, 9C8 NG8T
T83S 1gG1, 9C8 N68T T83S igG2, 9C8 E31G N68T T83S IgG1, 9C8 E31G N68T T83S
1gG2, 9C8 124V N68T T83S IgG1, 9C8 124V N68T T83S IgG2 and 22B5 IgG1, but the
changes may represent conservative amino acid substitutions at such position(s) relative to -
the amino acid in the reference antibody. For example, if a particular position in one of
these antibodies is changed relative to germline and is glutamate, one may substitute
aspartate at that position. Similarly, if an amino acid substitution compared to germline is
serine, one may conservatively substitute threonine for serine at that position.

[0149] In some cases, the light chain of the human anti-IL-6 antibody comprises the
V, amino acid sequence of antibody 9C8 1gG1, 9C8 IgG2, 9C8 N68T T83S igG1, 9C8 N68T
T83S IgG2, 9C8 E31G N68T T83S IgG1, 9C8 E31G N68T T83S 1gG2, 9C8 124V N68T
T83S IgG1, 9C8 124V N68T T83S IgG2 and 22B5 IgG1 or the amino acid sequence having
upto1,2 3,456,789, or 10 conservative amino acid substitutions and/or a total of up

to 3 non-conservative amino acid substitutions. In some cases, the light chain comprises
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DNA sequence of reconbi nant 9C8 | g& heavy chain (variable domain in
upper case) CAGGTGCAGCTACAGCAGT GEGGECGCAGGACTGTTGAAGCCT TCGGAGACCCTGTCCCTCAC
CTGCCCTAMODANIQBFIBGT CCT TCAGGGAGT ACT ACT GGAGCT GGAT CCGCCAGECTTEA(B9/046837
GGAAGGGGCTGGAGT GGAT TGGGGAAAT CTTTCATAGT GGAAGCACCAACTACAACCCGTCC

CTCAAGAGT CGAGT CAACATATCAGTAGACACGT CCAAGAACCAGT TCTCCCTGAAGCTGAC

CTCTGT GACCGCCGCGCLACACAECTGI GTATTACT GTGCGAGAGAGGAATTAGATGATTTTG

A A T A A L T LG 006 61 681 A0BAIE AR HOOR3 ofany
ttccccctggecgeccctgcetccaggagcacct ccgagagcacagcggecct ggget gect ggt

caaggact ao¢ pvtibe dyegung goigmdEpst gt cgt ggaact caggcgct ct gaccagcggceg

L geacacet { coopRRhPIPEIAC BAECh BAIRATHH ALY EGFHRRIINELG0) dAFeDRS

gt gccct ccagca ggcacccagacctafacct gcaacgt agat cacaagcccagcaa

cac caaggtegiprsdadependently sglegteddeany thedight dging€ R ceoBgegd &Ryt aespectively,
cacc! ot OGFRIRRGALRAT ARl BC R 9?8?%62%%%% 8119868 NesT T83S
cccggacccct gaggt Cacgt'gegt ggt gt ggacgt gagccacgaagaccccgaggt cca
gt t caact RZAOG8HFICHNGIR §IRR) WGIc ACE 423 CcNGRIaTeiflgERatga tRAOMERT T83S
agtt caac %@%tlfﬁgﬁé“?%g@%@ 554 5%’{ %@l%%ﬁ%‘%@@gﬁscé&g%&@qess than 4
ctccaaca cct ccc t

ggcaaggagt acaagt gcaagg aagg agcccccat cgagaaaacc
ct ccaaaacoclasathgg Sapreengtvgeantioacaigaupsticians endioc o ¢etak of tugg gateyer non-

agat gacc %%%98%3}%%%?& &ga%ﬁﬁdg&gst. 9ASGRRIGIC id hE ERAIEARG %@ﬁ-m—a

gcecgt ggagt gggagagcaat gggcagccggagaacaact acaagacc ccca
ggact ccgautiydy compasascrlight aloaig CRRfc CORZ ghng §aiagagtefyvhigyaradrdependently

{ . At , .
Booator cinipnpd i 1A i IheR il XASYELG] BPRETRGORT bARBIATART Attioogy oC8
trans| at lg&f) 968 lg@2,@as NesT TEEBIJGIGICENGBT 838i IaGRVeGS BRI G NFSAHi83SIlaG1,

LRGN o BRI PSS PHRATAGH e o I ey, o2 TS

f pl apcsr 82B%gCHal lg cbndin phgssp thevighhehpin o&the anti-Hab otiagly pempssea the light
vpssnf gt gl.yh eRprAnKBRAL A Akb X ST, é\iﬁ eﬁ%%ﬂgwgn Q$Q%ﬁ%ﬁdnsequence

srt pevt cvvvdvshedpevqgf nwvdgve Kpreecrinstfrvvsvltvv
gkeykckvefthe Mpeggiarkafiaslaniigegy satepisd frpp SC8IaER S 10GR, 9§MNASI di83S 19G1,

avemsng%egwme%@ic&% E§1ém%#%@%wg,g&&émml\éﬁﬁ@bém&zﬁ,odcssbw pgk

s
SEQ ID sequence of reconbi nan a&pa I % t chain (variable
dormai n i N6BpP8sS dase, 9C8 124V N68T T83S IgG2 and 22B5 IgG1 or the CDR regions each

GACAT CCALA T (CCCRGR GTE 4 (ISR Bl o AGPENHAEORT SAGEAY total of
CACTTGT CEERGT CRGAETA g%%wTAGCCTGGTATCAGCAGAAACCAGAGA
AA j SN TURATCEVE Ve ARG FFRGEARAMGTEISGGT CCCAT CAAGGTTC

AGOGGCAGTGGAT T '

O A A U] SOl A T o by
TGGAAATOMIRRG e N SgTeRases dhe Vg sequanae of thede§anibedypraniaiar e or more
t t gaaat cLARRASLAMSHLES A bBHGTE AGHIAMIRRSHdifdA) RIARE YRR RIne amino

agt acagt ggaaggt ggat aacgccct ccaat cgggt aact cccaggagagt gt cacagagc
9 g g

aggacagcasig §eauaneac i sameyerses e vgeaie dogatiR thplbrayasgeasampaees 1, 2, 3, 4,
gagaaacag anggBCh Q¢ F L@ 9301 Q3CHE o 4 ARMAKTINI HORT 8 GRAAEAHAAG acid

gagct t caacaggggagagt gt SEQ I D NO 25 Derived protein sequence (by
transl at $eswiEnes. INsostetasantthe oatRigp(s are QW-CQ,‘?%N?"(Q/&WS&M'B"%(S‘ﬁé“ﬁ”? o

upper Casﬁ&r@b%@é&%d%\%%»’%@ G I3i P S AREL AR ARSI I\ RL QBGVPSRF
SGSGSGTDFTL [T SSLQPEDFATYYOQQYKSYPRTFGQGTKVE! Kr t vaapsvf i f pp's.

| ksgt asvietatipan areyp theakDBURIIERS PLEE hedvshait deIsea e §remplas, thes%'agggid
ekhkvyacgiigghasmyid 8f SHOSMIERS e Mehe B&sitioNS 23 RO MLRRIBROREM/ Jeraftidin046837
any one or more of the V} of antibodies 9C8 IgG1, 9C8 IgG2, 9C8 N68T T83S IgG1, 9C8
N68T T83S IgG2, 9C8 E31G N68T T83S IgG1, 9C8 E31G N68T T83S I1gG2, 9C8 124V
N68T T83S IgG1, 9C8 124V N68T T83S IgG2 and 22B5 IgG1. In other examples, the amino

acid changes are at one or more of the same positions but involve a different mutation than

in the reference antibody.
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Exanmpl e 3 Mutagenesis of anti-IL-6 antibody: [0229] Am no acid
substitution variants of the anti-I1L-6 anti body 908 in the heavy chain
vari abl e Worzadmisgspe nade at positions 24 (124V), 30 ( RBOBNUS282/04831G), 52
(F52N), 68 (N68T), 83 (1833) either singly or in conbination both in the
context of an IgGlL or an Ig& format. Am no acid substitution variants of
the anti-1L-6 antibody 908 in the light chain variable domin were nade at

92 (K92N) bot tb1%§ ﬁf{‘sdngé%aé?e% A8 hEQ@Zcﬁaﬂ{ %ﬁpns@@?ﬂeb\?ﬁétﬁ?ho%w Wubidora heavy

chai n vari abl @ domai n and aln variable donmain variant were nade.

Sone of @piodyPCUeCmAGR ||9612 QgWﬁEtTﬁéﬁégcé? ST T8 % 968 B3 & 6b.
Mut agenerBgT T88S {81, %5&8&%%%681‘:%%@%@2 190‘éhb4\W§|§iﬁ ﬂ’8§§ ?gcgﬁ dCE338) Ne8gl ons

of clone 908, was condu rimers |i1sted sense

strands $Bd%4gG% andjRaRedgpddheiVe agmmrd AeavSeR ha\irp w\@ (oY ék@@a ge 19t
(Strat ag@&%)en%‘ﬁe?@éﬁktda%cﬁoos&b?ﬁtum Jmfrlért%{ | 8f b ld htﬁ%d?@érvatmearﬂmbaafcﬁd

variants were sequence ver|l one Il nto exXpr essi on vectors y
st andar dS{IsgtEang. s somgaxamplepy thedieavischain camprisgs tigeamimesaciqd seagnce from

CCTCACCT, |
GOGT CCTTWY@W&@%@% ﬁb%@é%%@%%%ﬁwe foregoing antibodies.
CCT CAAGAGT CGAIBTEAICIASPATRCASEACGAEASRY YSHBIN eoMRisss tradseavy Teaig CDR1, CDR2

CTCCCTGAUI-EBRITIGHE rribbdy SEEAJA, ¥EB80G2, 9Ccs N68T T83S IgG1, 9C8 N68T T83S
19G2, 9C8 E31G N68T T83S IgG1, 9C8 E31G N68T T83S IgG2, 9C8 124V N68T T83S
1gG1, 9C8 124V N68T T83S IgG2 and 22B5 IgG1 or the CDR regions each having less than
8, less than 6, less than 4, or less than 3 conservative amino acid substitutions and/or a total
of three or fewer non-conservative amino acid substitutions.

[0154] In some cases, the heavy chain CDR regions are independently selected
from the CDR regions of antibodies 9C8 IgG1, 9C8 1gG2, 9C8 N68T T83S IgG1, 9C8 N68T
T83S 1gG2, 9C8 E31G N68T T83S IgG1, 9C8 E31G N68T T83S 1gG2, 9C8 124V N68T
T83S IgG1, 9C8 124V N68T T83S IgG2 and 22B5 IgG1. In other cases, the heavy chain
comprises CDR regions independently selected from two or more Vy regions selected from
9C8 IgG1, 9C8 1gG2, 9C8 N68T T83S IgG1, 9C8 N68T T83S IgG2, 9C8 E31G N68T T83S
IgG1, 9C8 E31G N68T T83S IgG2, 9C8 124V N68T T83S IgG1, 9C8 124V N68T T83S 1gG2
and 22B5 IgG1. ‘

[0155] In other cases, the antibody comprises a light chain and a heavy chain. Ina
further example, the light chain CDRs and the heavy chain CDRs are from the same
antibody. v

[0156] One type of amino acid substitution that may be made is to change one or
more cysteines in the antibody, which may be chemically reactive, to another residue, such
as, without limitation, alanine or serine. In one example, there is a substitution of a non-

_canonical cysteine. The substitution can be made in a CDR or framework region of a
variable domain or in the constant domain of an antibody. In some cases, the cysteine is
canonical. o

[0157] Another type of amino acid substitution that may be made is to change any
potential proteolytic sites in the antibody. Such sites may occur in a CDR or framework -
region of a variable domain or in the constant domain of an antibody. Substitution of

cysteine residues and removal of proteolytic sites may decrease the risk of any
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DNA sequence of reconbi nant 9C8 | g& heavy chain (N68T, 1835) heavy chain

CAGGT GCAGCTACAGCAGT GGGGCGCAGGACT GT TGAAGCCT TCGGAGACCCTGTCCCTCAC

CTGCCCTATMODANOBFABET CCTTCAGCGAGT ACTACT GGAGCT GGAT CCGCCAGECTUTSAMBY/046837

GGAAGGGEGCT GGAGT GGAT TGGGGAAAT CTTTCATAGT GGAAGCACCAACTACAACCCGTCC

CTCAAGAGT CGAGT CACCATATCAGTAGACACGT CCAAGAACCAGT TCTCCCTGAAGCTGAG

CTCTGT GACCGCCGCGGACACGCECTGTGTATTACTGT GCGAGAGAGGAATTAGATGATTTTG

A T A YT ST CAP PTG L 8C RARGABRLER) OBt ype o

ttccececct ggcgccctget ccaggagcatct ccgagagcacagcggecct ggget geet ggt

caaggact aminocasicbgpstitition igde glimigatspasygeagitecalytitg)ealis: ¥ @Bg‘gﬁ‘g gptial

 00acacChL SREGAGH b AGRANG Bhe BPOAA LFIRGbERS agcagegt agt gace
cttcggcdcccagac

gt gccct ccagcaa cf acacct gcaacgt agat cacaagcccagcaa
caccaaggt ggacHd§ak hytarganeaseadhe heawy anddightehpinscd syl gt entibgeige may
cacct gt gg@@g@;ﬁ?mé\g% tafgéot%ﬁ ccccaaaacccaaggacaccct cat gat ¢

t cccggaccéect gaggt cacgt 3’&’9 ggt ggt ggacgt gagc_cac%gagacccc aggtcca

gt t caact ggt acfrgehbusmge caregothg eatikety goowages éf@éw%’@g@g’g@%@% variants of
21 caacpaRaceL R AT CABE! GEA RO GRONAFOFEROGRA! 508 NBBRYeoS lpo2.

ggcaaggagt acaagt gcaagg cdacaaag cccagcccccat aaaaccat
2009/ 155968 EGTGUSRIDDEIRIGE3 79C8 E31G N68T T83S 1gG2, 9C8 124V N68T T83S 1gG1, 9C3

ct CCaaaa%W@%%%%ﬁ@é@%ﬁ&@&%@&&M@%Pé&tﬁﬁG\QQGWQLE 3,

agat gacc acctgeet ggt caaaggct tct accccagecgacat ¢
gccgt ggaguyegway hgavaangygbhguriy varpabnwiativas watamede tcbeieh g’aqsgem the
ggact CCQQ%%?.‘{?E “BRrR Fécg‘tio‘?\%.t f%%%ﬁ&%gagrggcg 669139 AERAYaGEYAD LB the germline

aggggaac étcatgctccg gcat ga ctgcacaacgactacacgcagaagt )
agcct ct ceersighs aocappgrart to BBsE bsKICN e @é by venpping tbe seauangenelthe gprmiine

v coneke neBeadr AR RGO Rl PRk Sy AR AU Y B gRls e rReat 1
LKSRVTI ShERSHNaRSIE BRESY/ANST et REELEDFDE AERSHVR Pddsakanggd ¢ a valine and

f pl apcsr gt | p - | li light chai
vpssnf gt %t?/ft%zérlo\a}@h%;dsdrlgt(’%gk?\ \%&é@%ﬁ%@%& %ﬁﬂ@‘ggggﬁfg ??g%ﬁ@ﬁﬂrﬁ 'ght chain

srt pevt cofandibeticap\andrampstitytes imbisink pt @sigta SRR APaAKNRANS is refered

gkeykckv&néggé Bb%ti skt kggpr epqvyt | ppsreent knqvsl t cl vkgf ypsdi A
avewesngspennykt t ppm dsdgsf f | yskl t vdksr mﬁggnvescs_\/rrheal hnnyt gk sl slspgk SEQ
| D NO 28 DNAsBja6h et bz apyatiated Carngattili wmaﬁﬁm@eﬁlﬁ?w&s‘y HBHEY chaM

O U A I T o -
CTGOGCTA _ GTACTACT GGAGCTGGAT GCCCCCAG
GGAAGGCENEEAGT AT EECARATHEERIA BATIRSA SEESeondAn - PAegeRse s hpReCUr,

UW@WMWW ' G R G Eions.
CTCTGTGA CGCTGTGTAT TACT GT GCGAGAGAGGAAT TAGATGATTTTG

ATATCTGGARrdingizcaduttrostampecntiretyretngires PRUGeH gRinaadid sruences of the

ttccccct gofRAfREh S ggﬁ@@%@%ﬁﬁ&@tmﬁag& GOF0AL BBBES. IMCidadion, N-

caaggact act t ccccgaaccggt gacggt gt cgt ggaact caggcgccct gaccageggeg
tgcacacct%@&@b@@t’@t%ﬁ%ﬁ%@ﬂ%ﬁﬁ%@g’&gac"éﬁdébf"é‘égtp&?iﬁ'{?égﬂﬁ‘?% acc

gt gccct ccagcagct t gggcacccagacct acat ct gcaacgt gaat cacaagcccagcaa

caccaaggtgRacRatRdadtd SRRCE aPARdd@sgacaaaact cacacat gcccaccgt
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sequence encoding the Vy region, ligating the Vy sequence to a sequence encoding a heavy
chain constant domain of the desired isotype, expressing the light chain gene and the heavy
- chain construct in a cell, and collecting the IL-6 antibody with the desired isotype.

Binding Affinity of [L-6 Antibodies to IL-6

[0164] The binding affinity and dissociation rate of an anti-IL-6 antibody to IL-6 can
be determined by any suitable method. The binding affinity can be measured by ELISAs,
RIAs, flow cytometry, and surface plasmon resonance, such as BIACORE™. The dissociate
rate can be measured by surface plasmon resonance. One can determine whether an
antibody has substantially the same Kp as an anti-IL-6 antibody by using any suitable
method. Example 7 exemplifies a method for determining affinity constants of anti-IL-6

monoclonal antibodies.

lldentiﬁcation of IL-6 Epitopes Recognized by Anti-IL-6 Antibodies

| [0165] One can determine whether an antibody binds to the same epitope or cross-
competes for binding with an IL-6 antibody by using any suitable method. In one example,
one allows an IL-6 antibody to bind to IL-6 under saturating conditions and then measures
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chr omat ogr aphy to isol ate reconbi nant inmunogl obans. These proteins were
then characterized by SDS-PACE, |ight scatter, and spectrophotonetrically.
[ 0231] Thwoheennsswnd | ght chains of the anti-I1L-6 anti b®@dras20m6ieated in
Table 5 were deposited under terns in accordance with the Budapest Treaty
with the Arerican Type Culture Collection (ATCC), 10801 University Blvd.,
Manassas, VA 20110-2209. The heavy & | ght chai ns have been assigned the

e e e R o
same time as the IL-6 antibody, then the test antibody binds to a dlfferent epitope as the IL-6
antibody. However, if the test antibody is not able to bind to IL-6 at the same time, then the
test antibody binds to the same epitope, an overlapping epitope, or an epitope that is in
close proximity'to the epitope bound by the human IL-6 antibody. This experiment can be
performed using an ELISA, a RIA, BIACORE™, or flow cytometry (FACS).

[0166] To test whether an IL-6 antibody cross-competes with another IL-6 antibody,
one may use the competition method described herein in two directions, i.e., determining if
the reference antibody blocks the test antibody and vice versa. In one example, the

experiment is performed using an ELISA.

Methods of Producing Antibodies

[0167] IL-6 antibodies or antigen-binding portions thereof can be produced by a
variety of techniques, including conventional monoclonal antibody methodology, for example
the standard somatic cell hybridizatioh technique of Kohler and Milstein (1975) Nature 256:
495. Other techniques for producing monoclonal antibodies can also be employed such as
viral or oncogenic transformation of B lymphocytes.

[0168] An exemplary animal system for preparing hybridomas is a murine system.
Immunization protocols and techniques for isolation of immunized splenocytes for fusion are
known in the art. Fusion partners (e.g., murine myeloma cells) and fusion procedures are
also known.

‘ [0169] Chimeric or humanized antibodies can be prepared based on the sequence
of a murine monoclonal antibody prepared as described above. DNA encoding the heavy
and light chain immunoglobulins can be obtained from the murine hybridoma of interest and
engineered to contain non-murine (e.g., human) immunoglobulin sequenCes using standard
molecular biology techniques. For example, to create a chimeric antibody, the murine
variable regions can be linked to human constant regions using methods known in the art
(see e.g., U.S. Patent No. 4,816,567 to Cabilly et al.). To create a humanized antibody, the
murine CDR regions can be inserted into a human framework using methods known in the
art (see e.g., U.S. Patent No. 5,225,539, and U.S. Patent Nos.: 5,530,101; 5,585,089_;

5 693,762; and 6,180,370).

[0170] In one case, the anti-IL-6 antibodies are human monoclonal antibodies. Such
human monoclonal antibodies directed against IL-6 can be generated using transgenic or

transchromosomic mice carrying parts of the human immune system rather than the mouse

49



Deposit Date 9C8 heavy chain IgGl E. coli; pCR2.1 TOPO 9CBH(VWT) UC25510
PTA-8013 Nov. 21, 2006 9C8 light chain IgGL E. coli; pCR2.1 TOPO
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system. These transgenic and transchromosomic mice include mice referred to herein as
the HUMAb Mouse® and KM Mouse®, respectively, and are collectively referred to herein as
“human Ig mice.” v ‘

[0171] The HUMADb Mouse® (Medarex®, Inc.) contains human immunoglobulin gene
miniloci that encode unrearranged human heavy (4 and y) and k light chain immunoglobulin
sequences, together with targeted mutations that inactivate the endogenous p and K chain
loci (see e.g., Lonberg, et al. (1994) Nature 368(6474). 856-859). Accordingly, the mice
exhibit reduced expression of mouse IgM or k, and in response to immunization, the
introduced human heavy and light chain transgenes undergo class switching and somatic
mutation to generate high affinity human IgGk monoclonal (Lonberg, N. et al. (1994);
reviewed in Lonberg, N. (1994) Handbook of Experimental Pharmacology 113:49-101;.
Lonberg, N. and Huszar, D. (1995) Intern. Rev. Immunol. 13: 65-93, and Harding, F. and
Lonberg, N. (1995) Ann. N.Y. Acad. Sci. 764:536-546). Preparation and use of the HUMAb
Mouse®, and the genomic modifications carried by such mice, is further described in Taylor,
L. et al. (1992) Nucleic Acids Research 20:6287-6295; Chen, J. et al. (1993) International
Immunology 5: 647-656; Tuaillon et al. (1993) Proc. Natl. Acad. Sci. USA 90:3720-3724,
‘Choi et al. (1993) Nature Genetics 4:117-123; Chen, J. et al. (1993) EMBO J. 12: 821-830;
Tuaillon et al. (1994) J. Immunol. 152:2912-2920; Taylor, L. et al. (1994) International
Immunology 6: 579-591; and Fishwild, D. et al. (1996) Nature Biotechnology 14: 845-851,

" the contents of all of which are hereby specifically incorporated by reference in their entirety.
See further, U.S. Patent Nos.: 5,545,806, 5,569,825; 5,625,126, 5,633,425; 5,789,650; |
5,877,397; 5,661,016; 5,814,318; 5,874,299; and 5,770,429; U.S. Patent No. 5,545,807,
PCT Publication Nos.: WO 92/03918, WO 93/12227, WO 94/25585, WO 97/13852, WO
98/24884 and WO 99/45962; and PCT Publication No. WO 01/14424.

[0172] In another aspect, human anti-IL-6 antibodies can be raised using a mouse
that carries human immunoglobulin sequences on transgenes and transchomosomes, such
as a mouse that carries a human heavy chain transgene and a human light chain
transchromosome. Such mice, referred to herein as “KM mice™", are described in detail in
PCT Publication No. WO 02/43478.

[0173] Still further, alternative transgenic animal systems expressing human
immunoglobulin genes are available in the art and can be used to raise |L-6 antibodies. For
example, an alternative transgenic system referred to as the Xenomouse™ (Abgenix, Inc.)
can be used: such mice are described in, for example, U.S. Patent Nos.: 5,939,598;
6,075,181; 6,114,598; 6,150,584, and 6,162,963. |
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[0174] Moreover, alternative transchromosomic animal systems expressing human
immunoglobulin genes are available in the art and can be used to raise IL-6 antibodies. For
example, mice carrying both a human heavy chain transchromosome and a human light
chain tranchromosome, referred to as “TC mice” can be used; such mice are described in
Tomizuka et al. (2000) Proc. Natl. Acad. Sci. USA 97:722-727. Furthermore, cows carrying
human heavy and light chain transchromosomes have been described in the art (Kuroiwa et
al. (2002) Nature Biotechnology 20:889-894) and can be used to raise IL-6 antibodies.

[0175] Human monoclonal antibodies can also be prepared using SCID mice into
which human immune cells have been reconstituted such that a human antibody response
can be generated upon immunization. Such mice are described in, for example, U.S. Patent
Nos.: 5,476,996, and 5,698,767. |

Immunization of Human lg Mice

[0176] Production of Antibodies and Antibody-Producing Cell Lines

[0177] After immunization of an animal with an 1L-6 antigen, antibodies and/or
antibody-producing cells can be obtained from the animal. In some cases, IL-6 antibody-
containing serum is obtained from the animal by bleeding or sacrificing the animal. The
serum may be used as it is obtained from the animal, an immunoglobulin fraction may be
obtained from the serum, or the IL-6 antibodies may be purified from the serum.

[0178] In some cases, antibody-producing immortalized cell lines are prepared from
cells isolated from the immunized animal. After immunization, the animal is sacrificed and
lymph node and/or splenic B cells are immortalized by any means known in the art.
Methods of immortalizing cells include, but are not limited to, transfecting them with
oncogenes, infecting them with an oncogenic virus and cultivating them under conditions
that select for immortalized cells, subjecting them to carcinogenic or mutating compounds,
fusing them with an immortalized cell, e.g., a myeloma cell, and inactivating a tumor
suppressor gene. If fusion with myeloma cells is used, the myeloma cells preferably do not
secrete immunoglobulin polypeptides (a non-secretory cell line). Immortalized cells are
screened using IL-6, a portion thereof, or a cell expressing IL-6. In some cases, the initial
screening is performed using an enzyme-linked immunoéssay (ELISA) or a
radioimmunoassay. An example of ELISA screening is provided in PCT Publication No. WO

00/37504, incorporated herein by reference.
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[0179] IL-6 antibody-producing cells, e.g., hybridomas, are selected, cloned and
further screened for desirable characteristics, including robust growth, high antibody
production and desirable antibody characteristics. Hybridomas can be expanded in vivo in
syngeneic animals, in animals that lack an immune system, e.g., nude mice, or in cell culture
in vitro. Methods of selecting, cloning and expanding hybridomas are well known to those of
ordinary skill in the art.

[0180] In one example, the immunized animal is a non-human animal that expresses
human immunoglobulin genes and the splenic B cells are fused to a myeloma cell line from
the same species as the non-human animal. One such immunized animal is a Kirin TC
Mouse™ mouse and the myeloma cell line is a non-secretory mouse myeloma. In a further
example the myeloma cell line is Sp2/0-Ag14 (American Type Culture Collection (ATCC)
CRL-1581). |

[0181] Also provided are methods for producing a cell fine that produces a human
monoclonal antibody or a antigen-binding portion thereof directed to IL-6 comprising: (a)
immunizing a non-human transgenic animal described herein with IL-6, a portion of IL-6 or a
cell or tissue expressing II-6; (b) allowing the transgenic animal to mount an immune
response to IL-6; (c) isolating antibody-producing cells from the transgenic animal; (d)
immortalizing the antibody-producing cells; () creating individual monoclonal populations of
the immortalized antibody-producing cells; and (f) screening the immortalized antibody-
producing cells to identify an antibody directed to IL-6.

[0182] In another aspect, hybridomas are provided that produce a human IL-6
antibody. The human IL-6 antibody produced by the hybridoma may be an antagonist of IL-
6. The hybridomas may be produced in a non-human, non-mouse species such as, for
example, rats, sheep, pigs, goats, cattle or horses.

[0183] In one case, antibody-producing cells are isolated and expressed in a host
cell, for example myeloma cells. In still another example, a transgenic animal is immunized
with IL-6, primary cells (e.g., spleen or peripheral blood cells) are isolated from an
immunized transgenic animal and individual cells producing antibodies specific for the
desired antigen are identified. Polyadenylated mRNA from each individual cell is isolated
and reverse transcription polymerase chain reaction (RT-PCR) is performed using sense
primers that anneal to variable region sequences, e.g., degenerate primers that recognize
most or all of the FR1 regions of human heavy and light chain variable region genes and
anti-sense primers that anneal to constant or joining region sequences. cDNAs of the heavy

and light chain variable domains are then cloned and expressed in any suitable host cell,
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e.g., a myeloma cell, as chimeric antibodies with respective immunoglobulin constant
regions, such as the heavy chain and k or A constant domains. See Babcook, J.S. et al.
(1996) Proc. Natl. Acad. Sci. USA 93: 7843-48, incorporated herein by reference. IL-6

antibodies may then be identified and isolated.

Recombinant Methods of Producing Antibodies

[0184] IL-6 antibodies or antigen-binding portions thereof can be prepared by
recombinant expression of immunoglobulin light and heavy chain genes in a host cell. For
example, to express an antibody recombinantly, a host cell is transfected with one or more
recombinant expression vectors carrying DNA fragments encoding the immunoglobulin light
and heavy chains of the antibody such that the light and heavy chains are expressed in the
host cell and, preferably, secreted into the medium in which the host cells are cultured, from
which medium the antibodies can be recovered. Various recombinant DNA methodologies
are used to obtain antibody heavy and light chain genes, to incorporate these genes into
recombinant expression vectors and to introduce the vectors into host cells, such as those
described in Sambrook, Fritsch and Maniatis (eds), Molecular Cloning; A Laboratory
Manual, Second Edition, Cold Spring Harbor, N.Y_, (1989), Ausubel, F. M. et al. (eds.)
Current Protocols in Molecular Biology, Greene Publishing Associates, (1989) and in U.S.
Patent No. 4,816,397, the disclosures of which are incorporated herein by reference.

- [0185] Mutations and Modifications

[0186] To express the IL-6 antibodies, DNA fragments encoding Vi and V. regions
can first be obtained using any of the methods discussed herein. Various mutations,
deletions, and/or additions can also be introduced into the DNA sequences using various
suitable methods. For example, mutagenesis can be carried out using standard methods,
such as PCR-mediated mutagenesis, in which the mutated nucleotides are incorporated into
the PCR primers such that the PCR product contains the desired mutations or site-directed
mutagenesis. One type of substitution, for example, that may be made is to change one or
more cysteines in the antibody, which may be chemically reactive, to another residue, such
as, without limitation, alanine or serine. For example, there can be a substitution of a non-

~ canonical or canonical cysteine. The substitution can be made in a CDR or framework
region of a variable domain or in the constant domain of an antibody. The antibodies may
also be mutated in the variable domains of the heavy and/or light chains, e.g., to alter a
binding property of the antibody. For example, a mutation may be made in one or more of
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the CDR regions to increase or decrease the Kp of the antibody for IL-6, to increase or
decrease ko, or to alter the binding specificity of the antibody. Techniques in site-directed
mutagenesis include, for example, Sambrook et al. and Ausubel et al., which are
incorporated herein by reference.

[0187] A mutation may also be made in a framework region or constant domain to
increase the half-life of an IL-6 antibody. See, e.g., PCT Publication No. WO 00/09560,
incorporated herein by reference. A mutation in a framework region or constant domain can
also be made to alter the immunogenicity of the antibody, to provide a site for covalent or
non-covalent binding to another molecule, or to alter such properties as complement
fixation, FcR binding and ahtibody-dependent cell-mediated cytotoxicity (ADCC). A single
antibody may have mutations in any one or more of the CDRs or framework regions of the
variable domain or in the constant domain.

[0188] In a process known as “germlining”, certain amino acids in the Vy; and V
sequences can be mutated to match those found naturally in germline Vy and V| sequences.
In particular, the amino acid sequences of the framework regions in the Vy and V.
sequences can be mutated to match the germline sequences to reduce the risk of
immunogenicity when the antibody is administered. Germline DNA sequences for human
Vy and V_ genes are known in the art (see e.g., the "Vbase" human germline sequence
database; see also Kabat, E. A., et al. (1991) Sequences of Proteins of Immunological
Ihterest, Fifth Edition, U.S. Department of Health and Human Services, NIH Publication No.
91-3242; Tomlinson et al. (1992) J. Mol. Biol. 227:776-798; and Cox et al. Eur. J. Immunol.
24:827-836 (1994); the contents of each of which are incorporated herein by reference).

[0189] Another type of amino acid substitution that may be made is to remove
potential proteolytic sites in the antibody. Such sites may occur in a CDR or framework
region of a variable domain or in the constant domain of an antibody. Substitution of
cysteine residues and removal of proteolytic sites may decrease the risk of heteroegeneity in
the antibody product and thus increase its homogeneity. Another type of amino acid
substitution is to eliminate asparagine-glycine pairs, which form potential deamidation sites,
by altering one or both of the residues. In another example, the C-terminal lysine of the
heavy chain of an IL-6 antibody can be cleaved. In various examples, the heavy and light
chains of the IL-6 antibodies may optionally include a signal sequence. In some cases, the
C-terminal lysine of the heavy chain of the anti-IL-6 antibody may be proteolytically cleaved.

[0190] Once DNA fragments encoding the Vy and V| segments are obtained, these '
DNA fragments can be further manipulated by standard recombinant DNA techniques, for
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Exanple 4 TF-1 Proliferation [0232] Human cells, TF-1 cells, from
American Type Culture Collection (ATCC) (Manassas, Va.), were obtained and
mai nt ai neWl0i2N09RBM80 1640 nedi um cont ai ni ng 10% heat i nacPCraiSe@ofoedsar bovi ne
serum (FBS) (lnvitrogen, Carlsbad, Ca.), with 2 ng/m reconbi nant human

GW CSF. TF-1 cells were split to 1-2x105 for next day use. Prior to
plating, the cells were washed three tines with RPM -1640, counted, and the
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any of the various alleles or allotypes known to occur among different individuals, such as
Gm(1), Gm(2), Gm(3), and Gm(17). These allotypes represent naturally occurring amino
acid substitution in the IgG1 constant regions. For a Fab fragment heavy chain gene, the
Vy-encoding DNA can.be operatively linked to another DNA molecule encoding only the
- heavy chain CH1 constant region. The CH1 heavy chain constant region may be derived
from any of the heavy chain genes. |
[0192] The isolated DNA encoding the V region can be converted to a full-length
light chain gene (as well as a Fab light chain gene) by operatively linking the Vi -encoding
DNA to another DNA molecule encoding the light chain constant region, C.. The sequences
of human light chain constant region genes are known in the art (see e.g., Kabat, E. A., et
al. (1991) Sequences of Proteins of Imvmunological interest, Fifth Edition, U.S. Department
of Health and Human Services, NIH Publication No. 91-3242) and DNA fragments
\ encompassing these regions can be obtained by standard PCR amplification. The light
chain constant region can be a kappa or lambda constant region. The kappa constant
region may be any of the various alleles known to occur among different individuals, such as
Inv(1), Inv(2), and Inv(3). The lambda constant region may be derived from any of the three
lambda genes.
[0193] To create a scFv gene, the V- and VL-encodlng DNA fragments are

operatively linked to another fragment encoding a flexible linker, e.g., encoding the amino
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acid sequence (Gly, -Ser)s, such that the Vi and V| sequences can be expressed as a
contiguous single-chain protein, with the V, and Vy regions joined by the flexible linker (see
e.g., Bird et al. Science 242:423-426 (1988); Huston et al. Proc. Natl. Acad. Sci. USA
85:5879-5883 (1988); McCafferty et al., Nature 348:552-554 (1990)). The single chain
antibody may be monovalent, if only a single Vy; and V_are used, bivalent, if two Vi and V.
are used, or polyvalent, if more than two Vy and V, are used. Bispecific or polyvalent
antibodies may be generated that bind specifically to IL-6 and to another molecule.

[0194] In another case, a fusion antibody may be made that cdmprises allora
portion of an IL-6 éntibody linked to another polypeptide. In another case, only the variable
domains of the IL-6‘antibody are linked to the polypeptide. In another case, the Vy domain
of an IL-6 antibody is linked to a first polypeptide, while the V. domain of an IL-6 antibody is
linked to a second polypeptide that associates with the first polypeptide in a manner such
that the V,; and V, domains can interact with one another to form an antigen binding site. In
another case, the V,; domain is separated from the V domain by a linker such that the Vy
and V, domains can interact with one another. The Vy-linker-V,_antibody is then linked to
the polypeptide of interest. In addition, fusion antibodies can be created in which two (or
more) single-chain antibodies are linked to one another. This is useful if one wants to create
a divalent or polyvalent antibody on a single polypeptide chain, or if one wants to create a
bispecific antibody.

[0195] In other cases, other modified antibodies may be prepared using IL-6
antibody encoding nucleic acid molecules. For instance, “Kappa bodies” (lll et al., Protein
Eng. 10: 949-57 (1997)), “Minibodies” (Martin et al., EMBO J. 13: 5303-9 (1994)),
“Diabodies” (Holliger et al., Proc. Natl. Acad. Sci. USA 90: 6444-6448 (1993)), or “Janusins”
(Traunecker et al., EMBO J. 10:3655-3659 (1991) and Traunecker et al., Int. J. Cancer
(Suppl.) 7:51-52 (1992)) may be prepared using suitable molecular biological techniques
following the teachings discussed herein.

[0196] Bispecific antibodies or antigen-binding fragments can be produced by a
variety of methods including fusion of hybridomaé or linking of Fab’ fragments. See, e.g.,
Songsivilai & Lachmann, Clin. Exp. Immunol. 79:315-321 (1990), Kostelny et al., J.
Immunol. 148:1547-1553 (1992). In addition, bispecific antibodies may be formed as
“diabodies” or “Janusins.” In some cases, the bispecific antibody binds to two different
epitopes of IL-6. In some cases, the modified antibodies described herein are prepared

using one or more of the variable domains or CDR regions from a human IL-6 antibody.
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Vectors and Host Celis

[0197] To express IL-6 antibodies and antigen-binding portions thereof, DNAs
encoding partial or full-length light and heavy chains, obtained as described herein, ére
inserted into expression vectors such that the genes are operatively linked to transcriptional
and translational control sequences. In this context, the term "operatively linked" is intended
to mean that an antibody gene is ligated into a vector such that transcriptional and
translational control sequences within the vector serve their intended function of regulating
the transcription and translation of the antibody gene. The expression vectbr and
expression control sequences are chosen to be compatible with the expression host cell
‘used. Expression vectors include, for example, plasmids, retroviruses, adenovirusés,
adeno-associated viruses (AAV), plant viruses such as cauliflower mosaic virus, tobacco
mosaic virus, cosmids, YACs, and EBV derived episomes. The antibody gene is ligated into
a vector such that transcriptional and translational control seqUences within the vector serve
their intended function of regulating the transcription and transiation of the antibody gene.
The expression vector and expression control sequences are chosen to be compatible with
the expression host cell used. The antibody light chain gene and the antibody heavy chain
gene can be inserted into separate vectors or both genes are inserted into the same
expression vector. The antibody genes are inserted into the expression vector by various
methods (e.g., ligation of complementary restriction sites on the antibody gene fragment and
vector, or blunt end ligation if no restriction sites are present).

[0198] A convenient vector is one that encodes a functionally complete human C, or
C. immunoglobulin sequence, with appropriate restriction sites engineered so that any Vy or
V. sequence can easily be inserted and expressed, as described above. In such vectors,
splicing usually occurs between the splice donor site in the inserted J region and the splice
acceptor site preceding the human C domain, and also at the splice regions that occur
within the human Cy exons. Polyadenylation and transcription termination occur at native
chromosomal sites downstream of the coding regions. The recombinant expression vector
also can encode a signal peptide that facilitates secretion of the antibody chain from a host
cell. The antibody chain gene may be cloned into the vector such that the signal peptide is
linked in-frame to the amino terminus of the immunoglobulin chain. The signal peptide can
be an immunoglobulin signal peptide or a heterologous signal peptide (i.e., a signal peptide
from a non-immunoglobulin protein). .

[0199] In addition to the antibody chain genes, the recombinant expression vectors

carry regulatory sequences that control the expression of the antibody chain genes in a host
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cell. The design of the expression vector, including the selection of regulatory sequences
may depend on such factors as the choice of the host cell to be transformed, the level of
expression of protein desired. Regulatory sequences for mammalian host cell expression
include viral elements that direct high levels of protein expression in mammalian cells, such
as promoters and/or enhancers derived from retroviral LTRs, cytomegalovirus (CMV) (such
as the CMV promoter/enhancer), Simian Virus 40 (SV40) (such as the SV40
promoter/enhancer), adenovirus, (e.g., the adenovirus major late promoter (ADMLP)),
polyoma and strong mammalian promoters such as native immunoglobulin and actin
promoters. For further description of viral regulatory elements, and sequences thereof, see

_e.g., U.S. Patent No. 5,168,062, U.S. Patent No. 4,510,245 and U.S. Patent No. 4,968,615, .
incorporated herein by reference, Methods for éxpressing antibodies in plants, including a
description of promoters and vectors, as well as transformation of plants is known in the art.
See, e.g., U. S. Patent No. 6,517,529, incorporated herein by reference.

[0200] In addition to the antibody chain genes and regulatory sequences, the
recombinant expression vectors may carry additional sequences, such as sequences that
regulate replication of the vector in host cells (e.g., origins of replication) and selectable
marker genes. The selectable marker gene facilitates selection of host cells into which the
vector has been introduced (see e.g., U.S. Patent Nos. 4,399,216, 4,634,665 and
5,179,017, incorporated herein by reference). For example, typically the selectable marker
gene confers resistance to drugs, such as G418, hygromycin or methotrexate, on a host cell
into which the vector has been introduced. Selectable marker genes include the
dihydrofolate reductase (DHFR) gene (for use in dhfr-host cells with methotrexate
selection/amplification), the neomycin phosphotransferase gene (for G418 selection), and
the glutamate synthetase gene.

[0201] Nucleic acid molecules encoding IL-6 antibodies and vectors comprising
these nucleic acid molecules can be used for transfection of a suitable mammalian, plant,
bacterial or yeast host cell. Transformation can be any suitable method for introducing
polynucleotides into a host cell. Methods for introduction of heterologous polynucleotides
into mammalian cells include dextran-mediated transfection, calcium phosphate
precipitation, polybrene-mediated transfection, protoplast fusion, electroporation,
encapsulation of the polynucleotide(s) in liposomes, and direct microinjection of the DNA
into nuclei. In addition, nucleic acid molecules may be introduced into mammalian cells by
viral vectors. Methods of transforming cells are well known in the art. See, e.g., U.S. Patent
Nos. 4,399,216, 4,912,040, 4,740,461, and 4,959,455, incorporated herein by reference).
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Methods of transforming plant cells are well known in the art, including, e.g., Agrobacterium-
mediated transformation, biolistic transformation, direct injection, electroporation and viral
transformation. Methods of transforming bacterial and yeast cells are also well known in the
art.

[0202] Mammalian cell lines available as hosts for expression are well known in the
art and include many immortalized cell lines available from the American Type Culture
Collection (ATCC). These include, for example, Chinese hamster ovary (CHO) cells, NSO
cells, SP2 cells, HEK-293T cells, NIH-3T3 cells, Hel.a cells, baby hamster kidney (BHK)
cells, African green monkey kidney cells (COS), human hepatoéellular carcinoma cells (e.g.,
Hep G2), A549 cells, and a number of other cell lines. Cell lines of particular preference are
selected through determining which cell lines have high expression levels. Other cell lines
that may be used are insect cell lines, such as Sf9 or Sf21 cells. When recombinant
expression vectors encoding antibody genes are introduced into mammalian host cells, the
antibodies are produced by culturing the host cells for a period of time sufficient to allow for
expression of the antibody in the host cells or, more preferably, secretion of the antibody
into the culture medium in which the host cells are grown. Antibodies can be recovered
frdm the culture medium using various protein purification methods. Bacterial host cells
include E. coli and Streptomyces species. Yeast host cells include Schizosaccharomyces
pombe, Saccharomyces cerevisiae and Pichia pastoris.

[0203] Further, expression of antibodies from production cell lines can be enhanced
using any suitable techniques. For example, the glutamine synthetase (the GS system) and
DHFR gene expression systems are common approaches for enhancing expression under
certain conditions. High expressing cell clones can be identified using conventional
techniques, such as limited dilution cloning and Microdrop technology. The GS system is
discussed in European Patent Nos. 0 216 846, 0 256 055, 0 323 997 and 0 338 841.

[0204] It is likely that antibodies expressed by different cell lines or in transgenic
animals will have different glycosylation from each other. However, all antibodies encoded
by the nucleic acid molecules provided herein, or comprising the amino acid sequences
provided herein are part of the present disclosure, regardless of the glycosylation of the

antibodies.

Phage Display Libraries
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[0205] Also provided are methods for producing an IL-6 antibody or antigen-binding
portion thereof comprising the steps of synthesizing a library of human antibodies on phage,
screening the Iibrary' with IL-6 or a portion thereof, isolating phage that bind IL-6, and

obtaining the antibody from the phage. By way of example, one method for preparing the
library of antibodies for use in phage display techniques comprises the steps of inﬁmunizing
a non-human animal comprising human immunoglobulin loci with IL-6 or an antigenic portion
thereof to create an immune response, extracting antibody-producing cells from the
immunized animal; isolating RNA encoding heavy and light chains of antibodies from the
extracted cells, reverse transcribing the RNA to produce cDNA, amplifying the cDNA using
primers, and inserting the cDNA into a phage display vector such that antibodies are
expressed on the phage. Recombinant IL-6 antibodies may be obtained in this way.

[0206] Recombinant IL-6 human antibodies can be isolated by screening a
recombinant combinatorial antibody library. Preferably the library is a scFv phage display
library, generated using human V, and Vy cDNAs prepared from mRNA isolated from B
cells. Methods for preparing and screening such libraries are known in the art. Kits for
generating phage display libraries are commercially available (e.g., the Pharmacia
Recombinant Phage Antibody System, catalog no. 27-9400-01; and the Stratagene
‘SurfZAP™ phage display kit, catalog no. 240612). Theré also are other methods and ,
reagents that can be used in generating and screening antibody‘display libraries (see, e.g.,
U.S. Patent No. 5,223,409; PCT Publication Nos. WO 92/18619, WO 91/17271, WO
92/20791, WO 92/15679, WO 93/01288, WO 92/01047, WO 92/09690; Fuchs et al.,
Bio/Technology 9:1370-1372 (1991); Hay et al., Hum. Antibod. Hybridomas 3:81-85 (1992),
Huse et al., Science 246:1275-1281 (1989); McCafferty et al., Nature 348:552-554 (1990);
Griffiths et al., EMBO J. 12:725-734 (1993); Hawkins et al., J. Mol. Biol. 226:889-896 (1992);
Clackson et al., Nature 352:624-628 (1991); Gram et al., Proc. Natl. Acad. Sci. USA
89:3576-3580 (1992); Garrad et al., Bio/Technology 9:1373-1377 (1991); Hoogenboom et
al., Nuc. Acid Res. 19:4133-4137 (1991); and Barbas et al., Proc. Natl. Acad. Sci. USA
88:7978-7982 (1991), all incorporated herein by reference.

[0207] To isolate and produce human IL-6 antibodies with the desired
characteristics, a human IL-6 antibody is ﬁrst used to select human heavy and light chain
sequences having similar binding activity toward IL-6, using the epitope imprinting methods
described in PCT Publication No. WO 93/06213, incorporated herein by reference. The
antibody libraries used in this method are preferably scFv libraries prepared and scre}ened
as described in PCT Publication No. WO 92/01047, McCafferty et al., Nature 348:552-554
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(1990); and Griffiths et al., EMBO J. 12:725-734 (1993), all incorporated herein by
reference.

[0208] Once initial human V, and Vy domains are selected, “mix and match”
experiments are performed, in which different pairs of the initially selected V, and Vy
segments are screened for IL-6 binding to select preferred Vi /Vy pair combinations.
Additionally, to further improve the quality of the antibody, the V, and Vy segments of the
preferred V| /Vy pair(s) can be randomly mutated, 'preferably within the CDR3 region of Vi
and/or Vi, in a process analogous to the in vivo somatic mutation process responsible for
affinity maturation of antibodies during a natural immune response. This in vitro afﬁnity
maturation can be accomplished by amplifying Vi and V, domains using PCR primers
complimentary to the Vi CDR3 or V, CDR3, respectively, which primers have been “spiked”
with a random mixture of the four nucleotide bases at certain positions such that the
resultant PCR products encode Vy; and V. segments into which random mutations have
been introduced into the V, and/or V. CDR3 regions. These randomly mutated Vy and V.
segments can be re-screened for binding to IL-6.

[0209] Following screéning and isolation of an IL-6 antibody from a recombinant
immunoglobulin display library, nucleic acids encoding the selected antibody can be
recovered from the display package (e.g., from the phage genome) and subcloned into other
expression vectors by standard recombinant DNA techniques. If desired, the nucleic acid
can further be manipulated to create other antibody. forms, as described herein. To express
a recombinant human antibody isolated by screening of a combinatorial library, the DNA
encoding the antibody is cloned into a recombinant expression vector and introduced into

mammalian host cells, as described above.

Deimmunized Antibodies

[0210] In another aspect, the IL-6 antibodies or antigen binding portions thereof may
be deimmunized to reduce their immunogenicity using the techniques described in, e.g.,
PCT Publication Nos.: W098/52976 and WQ00/34317 (incorporated herein by reference).

Derivatized and Labeled Antibodies

[0211] An IL-6 antibody or antigen-binding portion can be derivatized or linked to
another molecule (e.g., another peptide or protein). In general, the antibodies or antigen-
binding portion thereof are derivatized such that the IL-6 binding is not affected adversely by
the derivatization or labeling. Accordingly, the antibodies and antigen-binding portions are
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agents with which an antibody or antigen-binding portion may be derivatized include

bfluorescent compounds, including, for example, fluorescein, fluorescein isothiocyanate,

rhodamine, 5-dimethylamine-1-naphthalene-sulfonyl chloride, phycoerythrin, lanthanide

phosphors. An antibody can also be labeled with enzymes that are useful for detection,

such as, for example, horseradish peroxidase, B-galactosidase, luciferase, alkaline

phosphatase, or glucose oxidase. When an antibody is labeled with a detectable enzyme, it

is detected by adding additional reagents that the enzyme uses to produce a reaction

product that can be discerned. For example, when the agent horseradish peroxidase is

present the addition of hydrogen peroxide and diaminobenzidine leads to a colored reaction

product, which is detectable. An antibody can also be labeled with biotin, and detected

through indirect measurement of avidin or streptavidin binding. An antibody can also be

labeled with a predetermined polypeptide epitope recognized by a secondary reporter (e.g.,

leucine zipper pair sequences, binding sites for secondary antibodies, metal binding

domains, epitope tags). In some cases, labels are attached by spacer arms of various

lengths to reduce potential steric hindrance. An IL-6 antibody can also be derivatized with a

chemical group such as polyethylene glycol (PEG), a methyl or ethyl group, ora

carbohydrate group. These groups are useful to improve the biological characteristics of the

antibody, e.g., to increase serum half-life.
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‘transchromosomal/transgenic strain, KM (Medarex, Inc) These strams all express fully
human antibodies that are indistinguishable from antibodies isolated from humans.

[0217] In all three strains, both the endogenous mouse kappa light chain gene and
the endogenous mouse heavy chain gene have been homozygously disrupted as described
in Chen et al. (1993) EMBO J. 12:811-820 and in Example 1 of PCT Publication WO
01/09187, respectively. Moreover, all three carry a human kappa light chain transgene,
KCo5, as described in Fishwild et al. (1996) Nature Biotechnology 14:845-851. In contrast,
the three strains are distinct with respect to their human heavy chain genes. The HCo7
strain carries the HCo7 human heavy chain transgene as described in U.S. Patent Nos.: -
5,545,806, 5,625,825, and 5,545,807; the HC012 strain carries the HCo12 human heavy
“chain transgene as described in Example 2 of PCT Publication WO 01/09187; and the KM
strain carries a human mini-chromosome as described in Ishida et al., (2002), Cloning and

Stem Cells, 4: 91-102.

Immunization with IL-6 Antigen and Selection of HuMab Mice Producing Anti-IL-6

Monoclonal Antibodies

[0218] General immunization schemes for HuMab mice are described in Lonberg et
al (1994) Nature 368(6474): 856-859; Fishwild et al. (1996) Nature Biotechnology 14: 845-
851 and PCT Publication WO 98/24884 in the present case, a total of 81 HuMab mice of
the HCo7, HC012 and KM strains were immunized beginning at 6-16 weeks of age with 5-
25 pgs of purified human IL-6 in Ribi adjuvant. Human IL-6 was isolated from a human
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bone marrow-derived stromal cell, HS-5 (ATCC CRL-11882, Roecklein B. A. & Torok-Storb
B., Blood 85: 997-1005, 1995), which endogenously secretes IL-6 into the media. Human
IL-6 was purified from IL-6 expressing HS-5 media, which was concentrated by ultrafiltration
followed by a Q Sepharose anion exchange chromatography step and an affinity
chromatography step using a mouse anti-hiL-6 MAb (R&D Systems, Catalog number
MAB2061, clone 1936). The purified human IL-6 had a purity of about 90% by SDS-PAGE.
The major bands were excised from the SDS-PAGE gel, digested with trypsin and the
extracted gel purified tryptic peptides were analyzed via MALDI/MS on the 4700 TOF/TOF
Proteomics Analyzer and were confirmed to be human IL-6. Alternatively, one can use
recombinant human IL-6 from commercial sources (for example, Recombinant Human IL-6,
catalog number 206-IL-6/CF. R&D System Inc. 614 Mckinley Place NE, Minneapolis, MN
55413). Administration was via injection intra-peritoneally, subcutaneously or into the
footpad at 3—14 day intervals, up to a total of 8 immunizations. Immune response was

monitored via ELISA screening, as described below.

Selection of HuMab Mice Producing anti-IL-6 Antibodies

[0219] Blood from the transgenic mice described above was obtained via retro-
orbital bleeds and analyzed by ELISA for specific binding to purified human IL-6
recombinant protein, as described by Fishwild et al. (1996), Nature Biotechnology 14: 845-
851. '

[0220] Briefly, microtiter plates were coated using 50 pl/well of a purified
recombinant IL-6 solution containing 1 ug /ml in PBS, and incubated overnight at 4°C. The
wells were then blocked using 200 ul/iwell of 5% chicken serum in PBS/Tween (0.05%).
Dilutions of plasma from IL-6-immunized mice were added to each well and incubated for 1
hour at ambient temperature. The plates were washed with PBS/Tween and then incubated -
with a goat-anti-human IgG Fc polyclonal antibody conjugated with horseradish peroxidase
(HRP) for 1 hour at room temperature. After washing, the plates were developed with ABTS
substrate (Moss Inc, product #: ABTS-1000 mg/ml) and analyzed by spectrophotometer at
OD 415-495. Mice that developed the highest titers ofv anti-IL-6 antibodies (22 animals total)

were used for fusions.

Generation of Hybridomas Producing Human Monoclonal Antibodies to IL-6:
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[0221] The mice selected above were boosted intfavenously with IL-6 at 3 days and
“then again at 2 days prior to sacrifice and removal of the spleen’ and/or lymph nodes. A total
of 17 fusions were performed.

[0222] The mouse splenocytes and/or lymph node lymphocytes isolated from
immunized HuMab or KM mice, were fused to SP2/0 non-secreting mouse myeloma cells
(ATCC, CRL-1581, ATCC American Type Culture Collection, 1080 University Boulevard,
I\/lanassas, VA 20110-2209 USA) using electrofusion (E-fusion, Cyto Pulse™ technology,
Cyto Pulse™ Sciences, Inc., Glen Burnie, MD), according to standard or manufacturer-
recommended protocols.

[0223] Briefly, single cell suspensions of splenocytes and/or lymph node
lymphocytes from immunized mice were prepared and then combined with an equal number
of Sp2/0 non-secreting mouse myeloma cells; E-fusion was then performed.

[0224] The cells were then plated at 2x10* cells /well in flat bottom microtiter plate,
and incubated for 10-14 days in selective medium containing 10% fetal bovine serum, 10%

~ P388D1 (ATCC, CRL-TIB-63) conditioned medium, 3-5% (IGEN) in DMEM (Mediatech,
Herndon, VA, Cat. No. CRL 10013, with high glucose, L-glutamine and sodium pyruvate), 5
mM HEPES, 0.055 mM 2-mercaptoethanol, 50 mg/ml gentamycin and 1x HAT (Sigma, Cat.
No. CRL -P-7185).

[0225] After 1-2 weeks, cells were cultured in medium in which the HAT was
replaced with HT. Approximately 10-14 days after cell plating supernatants from individual
wells were scfeened for the presence of human gamma, kappa antibodies. The
supernatants which scored positive for human gamma, kappa were then screened by ELISA
(using the protocol described above) for human anti-IL-6 monoclonal IgG antibodies. The
antibody-secreting hybridomas were transferred to 24 well plates, screened again and, if
confirmed positive for human anti-IL-6 1IgG monoclonal antibodies, were subcloned at least
twice by limiting dilution. The stable subclones were then cultured in vitro to generate small

amounts of antibody in tissue culture medium for further characterization.

Example 2
Sequencing of IL-6 antibodies

[0226] Full-length anti-IL-6 antibodies were cloned and sequence verified from
hybridomas as follows: Poly(A)" mRNA was isolated using an RNeasy Mini Kit (Qiagen) and
cDNA synthesized from the mRNA with the Advantage RT-for-PCR kit (BD Biosciences)
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using oligo(dT) priming. The oligo(dT) primed cDNA for clone 9C8 was amplified using

degenerate primers listed in Table 1 respectively.

Table 1: Degenerate primers (5’ to 3’) for 9C8

VH4_5UTR_F CTTTCTGAGASTCMTGGAKCTCMTG SEQ ID NO:49
G_3UTR_R TACGTGCCAAGCATCCTCGC SEQ ID NO:50
VK1a_5UTR_F GSARTCAGWCYCWVYCAGGACACAGC SEQ ID NO:51
K_3UTR_F AGGCTGGAACTGAGGAGCAGGTG SEQ ID NO:52

[0227] Amplification was achieved using the High Fidelity Polymerase (Roche) and a
PTC-200 DNA Engine (MJ Reseérch) with cycling as follows: 2’@95°C; 25x (20”@955C,
30"@52°C, 2’@72°C); 100@72°C. PCR amplicons were cloned into the pCR2.1 TOPO and
transformed into TOP10 chemically competent cells (Invitrogen) using the standard protocol.
Clones were sequence verified using Grills 16" BDTv3.1/dGTP chemistry (Applied
Biosystems Inc) ahd a 3730x! DNA Analyzer (Applied Biosystems Inc). All sequences were
analyzed by alignments to the 'V BASE sequence directory’ (Tomlinson, et al, J. Mol. Biol.,
227, 776-798 (1992); Hum. Mol. Genet.', 3, 853-860 (1994); EMBO J., 14, 4628-4638
(1995). The germline gene segment usages of exemplary anti IL-6 antibodies are listed in

Table 2.
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Table 2:
Clone Heavy chain Light chain Subtype
VH D JH VK JK
9C8 4-34 - 3b L15 JK1 lgG1
22B5 4-34 - 3b L15 JK1 1gG1

Full-length sequences of the ANTI-IL-6 antibody derived from hybridomas
9C8

DNA sequence of 9C8 heavy chain from hybridoma cells (variable domain in uppercase)

CAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGGAGACCCTGTCCCTCAC
CTGCGCTATCTATGGTGGCTCCTTCAGGGAGTACTACTGGAGCTGGATCCGCCAGCCCCCAG
GGAAGGGGCTGGAGTGCGATTGGGGAAATCTTTCATAGTGGAAGCACCAACTACAACCCGTCC
CTCAAGAGTCGAGTCAACATATCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGAC
.CTCTGTGACCGCCGCGGACACGGCTGTGTATTACTGTGCGAGAGAGGAATTAGATGATTTTG
ATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAgecctccaccaagggeccateggte
ttccecectggcaccectectecaagagcacctetgggggcacageggecctgggetgectggt
caaggactacttccccgaaccggtgacggtgtcgtggaactcaggegecctgaccageggcg
tgcacaccttcececggetgtectacagtectecaggactctactecctecagecagegtggtgace
gtgccctceccagecagecttgggecacccagacctacatctgcaacgtgaatcacaagcccagcaa
caccaaggtggacaagagagttgagcccaaatcttgtgacaaaactcacacatgeccaccgt
gcccagcacctgaactectggggggaccgtcagtcttectctteccceccaaaacccaaggac
accctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaaga
ccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgeccaagacaaagce
cgcgggaggagcagtacaacagcacgtaccgtgtggtcagegtectcaccgtectgecaccag
gactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagcccteccagecccecat
cgagaaaaccatctccaaagccaaagggcageccccgagaaccacaggtgtacaccctgeccc
catcccgggatgagctgaccaagaaccaggtcagecctgacctgectggtecaaaggettcetat
cccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccac
gcectecegtgetggactecgacggetecettettectectacagcaagetcaccgtggacaaga
gcaggtggcagcaggggaacgtcttctcatgectecgtgatgcatgaggectctgcacaaccac
tacacgcagaagagcctctccctgtetecgggtaaa SEQ ID NO:1

Derived protein sequence (by translation) of 9C8 heavy chain from hybridoma cells (variable
domain in uppercase)

OVOLOQOWGAGLLKPSETLSLTCAIYGGSFREYYWSWIRQPPGKGLEWIGEIFHSGSTNYNPS
LKSRVNISVDTSKNQFSLKLTSVTAADTAVYYCAREELDDFDIWGQGTMVTVSSastkgpsv
fplapsskstsggtaalgclvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvt
vpssslgtgtyicnvnhkpsntkvdkrvepkscdkthtcppcpapellggpsvElfppkpkd
tlmisrtpevtcvvvdvshedpevkinwyvdgvevhnaktkpreeqynstyrvvsvltvlhg
dwlngkeykckvsnkalpapiektiskakggprepgvytlppsrdeltkngvsltclvkgfy
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PBMC Assay [ 0236] Peri pheral bl ood nononucl ear cells (PBMCs) were

i solated fromfreshly collected heparinized human whol e bl ood using

Accuspi n \Bo2pemsHset opaque 1077 col ums according to maRGTAS2UE4ES3Pr ot ocol
(Sigma- Al drich A7054) and placed in (0.1 %penicillin streptonycin in
Macrophage SFM Media, G bco). Approxinmately 2X106 PBMCs were incubated with
anti-1L-6 antl body or vehi cle control (final vol. 300pL) for 15 min. at

37C. PB gﬁviﬁé& 6k s@lé&@@érﬁqqgﬁwﬁé@&vaEaﬁhﬁﬁ
at 3 rrpes were spun at 400 x g for 5

ng/ mL an p:cui ng H&g rr%I
mn to ngH u8erna ants were renoved. Two nL wash buffer (4% BSA
I n PBS) was added to each sanple. Sanples were spun at 400 x g 5 mn to

pellet c r I

124 BRI UA pm s ppeamp

PBS, Pol¢ACA@@CA§ATGACcpAGﬁdTCﬁem6§TﬁaC§GT@T@?AEET@@AéG%GAﬁ%@%%Tﬂ%¥?AT|ters

of ice cohdTive@HcERSCAGUHENGEOTRATACEAGPTECT BAGCRTEREATCRFSACKRANGIRGAGR e

m xed angdakeptcenacrectecagtTheasTGBATACACT SARPARACREFECTHURREEARBGTRCg f or

5 mn. apgcsupaeratattscuehencanyedcTCetACORTCRETAGECECEASHECTCHACRTWIL h

wash bUfE@EAh@?&A@%ﬁb@@@c@ﬂ@A@@ﬁthﬁﬂG@$AdeSQCGGAdGTMCGGecmAGG@AbCABdG

:ﬁf?%odr% é 56L3 EgﬁébﬁctgtEB@cQE@ﬁ@@@@g@éaaﬁtgatgaﬁcag

ANt i g%gﬁga@%gggég QCQHQBEt?EEEE Egg ggEQEQaHEE@@HEE@@&g§§h§§cc§ab|e 8
tacag aagg g5385ac0¢ L5302 R8LBLc8G8agagtgtcacagage

aggacagcaaggacagcacctacagcctcagcagcaccctgacgctgagcaaagcagactac

gagaaacacaaagtctacgcctgcgaagtcacccatcagggcctgagctcgcccgtcacaaa

gagcttcaacaggggagagtgt SEQ ID NO:12

Derived protein sequence (by translation) of 9C8 light chain from hybridoma cells (variable
domain in uppercase)

DIQMTQSPSSLSASVGDRVTITCRASQGISSWLAWYQQKPEKAPKSLIYAASSLQSGVPSRF
SGSGSGTDFTLTISSLQPEDFATYYCQQYKSYPRTFGQGTKVEIKrtvaapsvfifppsdeq
lksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvtequkdstyslsstltlskady
ekhkvyacevthgglsspvtksfnrgec SEQ ID NO:14

ANTI-IL-6 antibodies variable domains were cloned into expression vectors as

follows:

[0228] The variable domains were amplified from pCR2.1 cloned cDNA using
primers listed in Table 3.. Amplification was achieved using the Pfx Platinum polymerase
(Invitrogen) and a PTC-200 DNA Engine (MJ Research) with cycling as follows: 2’@94°C;
20x (30°@94°C, 45" @55°C, 1'@68°C); 5@68°C. The variable domains were then cloned
into expression vectors containing constant domains of the appropriate isotype. These
clones were sequence verified using Grills 16" BDTv3.1/dGTP chemistry (Applied
Biosystems Inc) and a 3730xI DNA Analyzer (Applied Biosystems Inc).
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25 0.210 R&D MAB2061 25 0.580 Exanple 7 Binding Affinity Preparation of
Bl Acore Chi ps [0237] The anti-IL-6 anti body 9C8 N68T T83S | g& was
| mobi | | 280 2001558 Acore CVb chi ps (GE Bi osciences - foPGEUSR00BI0ASIT e | nc,
Pi scataway, NJ) by amine coupling to carboxynethylcellulose (CM attached
to the dextran matrix of the chip as described by Lififas & Johnsson (J.
Chem Soo. Chem Comun. (1990); 21:ppl526-1528). The chip was pretreated
with 1 MNaCl and 50 nmM NaCH prior to coupling. Amne coupling was
acconpl i ﬂ}ﬂg ;@Vaﬁgﬁg'dﬂrﬁﬂn BHmers (5’ to 3) for 9C8

( 1- et hyl=5="(Cs-drmet hyrarg TUREERYE JacRedbtTa@ecandndliETce
(Nhydoxk’@}’%&! ni mldg) Sﬁjil@‘aﬁégg}g across the chip to activate the CM
groups. rrerrrgand T Ji aeRt A RoddACheEcatATeAbeea@assed across the chip
surface aqugoval ent | lys@ouRdybos4 he activated CM group. The renmining
active GMgroups on ti P cREG @@ aEe quenched by passing 1M

et hanol am. ne cﬂﬁAgal RACERS S Re,6Hi p. The EDC, NHS, and et hanol am ne were
obt ai ned—as~part of t|Ne AT e COM % cKEE cob@RedrieomideaABroser T es.

Coupl i ng yasgper f or med-usigd thhgo a3l omated Surface Preparation Wzard
i ncl uded—wtt—theBraControt—Sof tware V372

[92)

Full-length sequences of recombinant ANTI-IL-6 antibodies

9C8

DNA sequence of recombinant 9C8 IgG2 heavy chain (variable domain in uppercase)

CAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGGAGACCCTGTCCCTCAC
CTGCGCTATCTATGGTGGGTCCTTCAGGGAGTACTACTGGAGCTGGATCCGCCAGCCCCCAG
GCAAGGGGCTGGAGTGGATTCGCCGAAATCTTTCATAGTGGAAGCACCAACTACAACCCGTCC
CTCAAGAGTCGAGTCAACATATCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGAC
CTCTGTGACCGCCGCEGACACGECTGTCTATTACTGTGCGAGAGAGGAATTAGATGATTTTG
ATATCTCGGGCCAAGEGACAATGGTCACCGTCTCTTCAgectccaccaagggeccateggtc
ttccccctggcgccctgctccaggagcacctccgagagcacagcggccctgggctgcctggt
caaggactacttccccgaaccggtgacggtgtcgtggaactcaggcgctctgaccagcggcg
tgcacaccttcccggctgtcctacagtcctcaggactctactccctcagcagcgtagtgacc
gtggcctccagcaacttcggcacccagacctacacctgcaacgtagatcacaagcccagcaa
caccaaggtggacaagacagttgagcgcaaatgttgtgtcgagtgcccaccgtgcccagcac
cacctgtggcaggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatc
tcccggacccctgaggtcacgtgcgtggtggtggacgtgagccacgaagaccccgaggtcca
gttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccacgggaggagc
agttcaacagcacgttccgtgtggtcagcgtcctcaccgtcgtgcaccaggactggctgaac
ggcaaggagtacaagtgcaaggtctccaacaaaggcctcccagcccccatcgagaaaaccat
ctccaaaaccaaagggcagccccgagaaccacaggtgtac&cCctgcccccatcccgggagg
agatgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctaccccagcgacatc
gccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacacctcccatgct
ggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagc
aggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacacagaag
agcctctccctgtctccgggtaaa'SEQ ID NO:23

Derived protein sequence (by translation) of recombinant 9C8 IgG2 heavy chain (variable
domain in uppercase) '

QVQLQQWGAGLLKPSETLSLTCAIYGGSFREYYWSWIRQPPGKGLEWIGEIFHSGSTNYNPS
LKSRVNISVDTSKNQFSLKLTSVTAADTAVYYCAREELDDFDIWGQGTMVTVSSastkgpSV
fplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpavlqssglyslssvvt
vpssnfgtqtytcnvdhkpsntkvdktverkccvecppcpappvagpsvf1fppkpkdtlmi
srtpevtcvvvdvshedpevqfnwyvdgvevhnaktkpreeqfnstfrvvsvltvvhqdwln
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Determ nation of Binding Affinity [0238] Al SPR neasurenents were
performed on a Bl Acore 3000 instrunent (GE Biosciences, Piscataway, NJ).

Bl Acore SyOt208w155180Bl Acore 3000 Control Software V3.2 WRETUS@I08683T he
operation and control of the Bl Acore 3000 instrunent. BiaEval uation
Software V4.1 was used for the analysis of SPR data fromthe Bl Acore 3000
instrunment and data was plotted using G aph Pad Prism Software Version 5.
The b'“dgﬁgégkkw%hk 1860l b8 iRt &%@ t@ﬁbbQede§nﬁvBmkcma§§ﬂ§p§aﬁed in
HBS- EP b g E mt gdgg% &gkl Vékgyké ﬁvfs@sgﬁﬁéﬁ Bhyakx25C.
The fl ow rl%?% B;}y S s 40 uUm nu e to mnimze nass
transporfg é’g szka , et al ., Biophysical chem stry. 64,

Lhe 1of oPhR 3%3%%%?9% RSB XEbeRTab el (A Simpd, Gatdsest | on ©f

M nneapoGRSATINAGAGGACCLABTOTCOETCOTCRAESTERRTBCATZEGTAEGAGACROEETNEETATE3S

| &) waganegsUCedcceadrphtccaraTaAdCARE TGETITRGCCACETATOAGCAGARRCCAGAGHd
from 0 t aagoceiraharectironrtiraecteschlrcbreasTécAnAGrescendCcdhTsantariran

ti me waspdechichdireaaTthecaithaserhescredenecatredchatveencapceesahygati@rnv
glycine pHEcAnébr &T%@T&%@Qﬂ@ﬁ@%ﬁTﬁAﬁh@%@h@b@T@bGﬁ@G@H@b@cclh@ecﬁg@ﬂﬁcétIOn
condi t | 0 %ﬁ"cﬁiﬁ@ bﬁ Bt ‘éaBBE'tEF‘E t@EE%Et@tE%G@B@EQ‘ch a§ Hdyagdat a
pf{tfggm Lacua thdct stﬁag%gggﬁt 22ed fg c@aaual

e
(o4 g, ERLaTs o %gﬁﬁa R FFssﬁCﬁgat&s peRRabgadiLt
200: ppl3¥97833°-78§7 Ca?ﬁécﬁﬁtaFa £E C&ﬁFFSS&W@&aﬂgg’fg 7858 a%
to have PR22§CESERGTCEIRFIFCEICRARILCIGECHACRIFICGRIGCKPICE Eafﬁaﬁl or
135 pM 9@&ﬂ2@99ﬁ$§599€ﬁ@#ﬂ@320§§POE§8§@ 8BMVARY OF SEQUENCE LI STING
(sequences are amino acid sequences except those indicated by n.a.' for

nucl ei ¢ acid) SEQ I D NO SEQUENCE SE(P NGO SEQUENCE 1 heavy 9C3.|g
n. a. Derived protein sequence (by translation) of recombinant 9C8 Kappa light cham (variable

domain in uppercase)

DIQMTQSPSSLSASVGDRVTITCRASQGISSWLAWYQQKPEKAPKSLIYAASSLOSGVPSRE
" SGSGSGTDFTLTISSLQPEDFATYYCQQYKSYPRTFGQGTKVEIKrtvaapsviifppsdeq

lksgtasvvcllnnfypreakvgwkvdnalgsgnsgesvtegdskdstyslsstltlskady

ekhkvyacevthgglsspvtksfnrgec SEQ ID NO:26
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Example 3
Mutagenesis of anti-IL-6 antibody:

[0229] Amino acid substitution variants of the anti-IL-6 antibody 9C8 in the heavy chain
variable domain were made at positions 24 (124V), 30 (R30S), 31 (E31G), 52 (F52N), 68

' (N68T), 83 (T83S) either singly or in combination both in the context of an IgG1 or an lgG2
format. Amino acid substitution variants of the anti-IL-6 antibody 9C8 in the light chain
variable domain were made at 92 (K92N) both as an IgG1 or an IgG2 format. Antibodies
having both a heavy chain variable domain and a light chain variable domain variant were
made. Some of the various mutation combinations are shown in Table 6a and 6b.
Mutagenesis, in the Vy (124V), Vi (E31G), V4 (N68T), and Vy (T83S) regions of clone 9C8,
was conducted with the primers listed in Table 4 (sense strands shown; targeted residue
shown in bold) and the QuickChange kit (Stratagene) according to the manufacturer’s
instructions. The mutated variants were sequence verified and cloned into expression

vectors by standard procedures.

Table 4: Mutagenic primers (5’ to 3’) for 9C8

9C8 H 124V CCTCACCTGCGCTGTCTATGGTGGGTCC SEQ ID NO:57
9C8 H_E31G GGGTCCTTCAGGGGGTACTACTGGAGCTG SEQ ID NO:58
CCTCAAGAGTCGAGTCACCATATCAGTAGACACG SEQ ID

9C8 H_N68T NO:59
9C8 H_T83S- CTCCCTGAAGCTGAGCTCTGTGACCGCC SEQ ID NO:60

DNA sequence of recombinant 9C8 IgG2 heavy chain (N68T, T83S) heavy chain

CAGGTGCAGCTACAGCAGTGGCGCGCAGCGACTGTTGAAGCCTTCGGAGACCCTGTCCCTCAC
CTGCGCTATCTATGETGEGTCCTTCAGGGAGTACTACTGGAGCTGGATCCGCCAGCCCCCAG
GGAAGGGGCTGGAGTCCGATTGGGGAAATCTTTCATAGTGGAAGCACCAACTACAACCCGTCC
CTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGAG
CTCTGTGACCGCCGCGCGACACGGCTEGTGTATTACTGTGCGAGAGAGGAATTAGATGATTTTG
ATATCTGGGGCCAAGGGACAATGGTCACCGTCTCCTCAgecteccaccaagggcccateggte
ttcececctggegecctgctecaggagecacctecgagagcacageggecctgggetgectggt
caaggactacttccccgaaccggtgacggtgtegtggaactcaggegetectgaccageggceyg
tgcacacctteccggetgtectacagtectcaggactctactecctecagecagegtagtgace
gtgccctccageaactteggeacccagacctacacctgcaacgtagatcacaagecccagcaa
caccaaggtggacaagacagttgagcgcaaatgttgtgtegagtgceccaccgtgecccageac
cacctgtggcaggaccgtcagtettectcttecccccaaaacccaaggacacccteatgate
tcccggaccectgaggtcacgtgegtggtggtggacgtgageccacgaagaccccgaggteca
gttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccacgggaggagce
agttcaacagcacgttcegtgtggtcagegtectcaccgtegtgecaccaggactggctgaac
ggcaaggagtacaagtgcaaggtctccaacaaaggcctecccageccccategagaaaaccat
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ctccaaaaccaaagggcagccccgagaaccacaggtgtacaccctgececcatcccgggagyg
agatgaccaagaaccaggtcagcctgacctgectggtcaaaggcttctacceccagecgacatc
gccgtggagtgggagagcaatgggcagecggagaacaactacaagaccacaccteccatget
ggactccgacggctecttettectctacagcaagetcaccgtggacaagagcaggtggcage
aggggaacgtcttctcatgctcececgtgatgecatgaggctetgcacaaccactacacgcagaag
agcctctccctgtectecgggtaaa SEQ ID NO:27

Derived protein sequence (by translation) of recombmant 9C8 IgG2 heavy chain (N68T,
T83S) heavy chain

OVOLOOWGAGLLKPSETLSLTCAIYGGSFREYYWSWIRQPPGKGLEWIGEIFHSGSTNYNPS
LKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAREELDDFDIWGQGTMVTVSSastkgpsv
fplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvt
vpssnfgtthtcnvdhkpsntkvdktverkccvecppcpappvagpsvf1fppkpkdtlmi
srtpevtcvvvdvshedpevgfnwyvdgvevhnaktkpreegfnstfrvvsvltvvhgdwln
gkeykckvsnkglpaplekt1sktkgqprepqutlppsreemtknqultclvkgfypsdl
avewesnggpennykttppmldsdgsfflyskltvdksrwgggnviscsvmhealhnhytqgk
slslspgk SEQ ID NO:28

DNA sequence of recombinant 9C8 IgG1 heavy chain (N68T, T83S) heavy chain

CAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGGAGACCCTGTCCCTCAC
CTGCGCTATCTATGETGGGTCCTTCAGGGAGTACTACTGGAGCTGGATCCGCCAGCCCCCAG
GGAAGGGCGCTCGCGAGTGGATTGGGGAAATCTTTCATAGTGGAAGCACCAACTACAACCCGTCC
CTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGAG
CTCTGTGACCGCCGCGGACACGGCTCTGTATTACTGTGCGAGAGAGGAATTAGATGATTTTG
ATATCTGGGGCCAAGGGACAATGGTCACCGTCTCCTCAgectccaccaagggeccateggte
ttcccecctggecacccteoctecaagagcacctetgggggcacageggcectgggetgeetggt
caaggactacttcccecgaaccggtgacggtgtecgtggaactcaggegecctgaccagcggceg
tgcacaccttcceggctgtectacagtectcaggactcectacteectecagecagegtagtgace
gtgccctccagcagcttgggcacccagacctacatctgcaacgtgaatcacaagcccagcaa
caccaaggtggacaagaaagttgagcccaaatcttgtgacaaaactcacacatgcccaccgt
gcccagcacctgaactcectggggggaccgtcagtecttectectteccecccaaaacccaaggac
accctcatgatctcecccggaccectgaggtcacatgegtggtggtggacgtgagccacgaaga
ccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaage
cgcgggaggagcagtacaacagcacgtaccgtgtggtcagegtectcaccgtcectgcaccag
gactggctgaatggcaaggagtacaagtgcaaggtctccaacaaageccctcccagecceeat
cgagaaaaccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgeece
catccecgggaggagatgaccaagaaccaggtcagecctgacctgectggtcaaaggcttetat
cccagcgacatcgecgtggagtgggagagcaatgggcageccggagaacaactacaagaccac
gcctceccgtgetggactecegacggetecttettectctatagecaagetcaccgtggacaaga
gcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccac
tacacgcagaagagcctctecctgtcteccgggtaaa SEQ ID NO:31

Protein sequence of recombinant 9C8 IgG1 heavy chain (N68T, T83S) heavy chain
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QVOLQOWGAGLLKPSETLSLTCATYGGSFREYYWSWIRQPPGKGLEWIGEIFHSGSTNYNPS
LKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAREELDDFDIWGQGTMVTVSSastkgpsv
fplapsskstsggtaalgclvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvt
vpssslgtgtyicnvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvEilfppkpkd
tlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlhg
dwlngkeykckvsnkalpapiektiskakggprepgvytlppsreemtkngvsltclvkgfy
psdiavewesnggpennykttppvldsdgsfflyskltvdksrwgggnviscsvmhealhnh
ytgkslslspgk SEQ ID NO:32

Variable domain DNA sequence of recombinant 9C8 (E31G, N68T, T83S) heavy chain

CAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGGAGACCCTGTCCCTCAC
CTGCGCTATCTATGGTGGGETCCTTCAGGGGGTACTACTGGAGCTGGATCCGCCAGCCCCCAG
GGAAGGGGCTCCGAGTGGATTGCGCAAATCTTTCATAGTGGAAGCACCAACTACAACCCGTCC
CTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGAG
CTCTGTGACCGCCGCGGACACGGCTGTGTATTACTGTGCGAGAGAGGAATTAGATGATTTTG
ATATCTGGGGCCAAGGGACAATGGTCACCGTCTCCTCA SEQ ID NO:33

Variable domain translated protein sequence of recombinant 9C8 (E31G, N68T, T83S)
heavy chain

QVQLOOWGAGLLKPSETLSLTCAIYGGSFRGYYWSWIRQPPGKGLEWIGEIFHSGSTNYNPS
 LKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAREELDDFDIWGQGTMVTVSS SEQ ID
NO:34

Variable domain DNA sequence of recombinant 9C8 (124V, N68T, T83S) heavy chain

CAGGTGCAGCTACAGCAGTGGCGGCGCAGGACTGTTGAAGCCTTCGGAGACCCTGTCCCTCAC
CTGCGCTGTCTATGGTGEGTCCTTCAGGGAGTACTACTGGAGCTGGATCCGCCAGCCCCCAG
GGAAGGGGCTGGAGTGCGATTGGGGAAATCTTTCATAGTGGAAGCACCAACTACAACCCGTCC
CTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGAG
CTCTGTGACCGCCGCGGACACGGCTGTGTATTACTGTGCGAGAGAGGAATTAGATGATTTTG
ATATCTGGGGCCAAGGGACAATGGTCACCGTCTCCTCA SEQ ID NO:36

Variable domain translated protein sequence of recombinant 9C8 (124V, N68T, T83S) heavy
chain

QVQLOOWGAGLLKPSETLSLTCAVYGGSFREYYWSWIRQPPGKGLEWIGEIFHSGSTNYNPS
LKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAREELDDFDIWGQGTMVTVSS SEQ ID
NO:37

[0230] The CMV promoter containing expression vectors were transfected in 293
Freestyle (lnvitrogén) cells according to the vendor’s protocol. Supernatants from these

cells were collected by centrifugation and purified by standard Protein-A affinity
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30 170 FR3 9C8 NEST T83S 9 V, FR2 9C8 31 heavy 9C8 N68T T83S IgGlL n.a. 10

VH FR3 9C8 32 heavy 9C8 NEST T838 | gGl
WO 2009/155180 PCT/US2009/046837

chromatography to isolate recombinant immunoglobulins. These proteins were then
‘characterized by SDS-PAGE, light scatter, and spectrophotometrically.

[0231] The heavy and Ight chains of the anti-IL-6 antibodies indicated in Table 5
were deposited under terms in accordance with the Budapest Treaty with the American
Type Culture Collection (ATCC), 10801 University Blvd., Manassas, VA 20110-2209. The

heavy & Ight chains have been assigned the following accession numbers:
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11 V, FR4 9C8 33 VH 9C8 E310 NEST T835 n. a.
9C8 E31G NEST T83S 13 VL 9C8 n. a.

12 light 9C8 IgGL n.a. 34V,

WO 2009/155180 PCT/US2009/046837
Table 5
Antibody Clone ATCC Patent Deposit Deposit
Designation Designation Designation Date
9C8 heavy E. coli; pCR2.1 UC25510 PTA-8013 Nov. 21,
. TOPO
chain IgG1 9C8H(WT) 2006
9C8 light chain | E. coli; pCR2.1 uC25511 PTA-8014 Nov. 21,
TOPO
9T | oceLwm) 2006
9C8 N68T, E. coli; pCR2.1 UC25512 PTA-8015 Nov. 21,
TOPO
T83S 1gG2 9C8H(NT)hG2 2006
heavy chain ‘
9C8 N68T, E. coli; pCR2.1 UC25513 PTA-8016 Nov. 21,
' TOPO .
T83S 1gG2 9C8L(whhk 2006
light chain
9C8 E31G, E. coli; pCR2.1- UC25514 PTA-8017 Nov. 21,
TOPO
N68T, T83S 9CBH(ENT) 2006
variable region
9C8 124V, E. coli; pCR2.1 UC25515 PTA-8018 Nov. 21,
TOPO
N68T, T83S 9C8H(INT) 20086
variable region A
9C8 N68T, E. coli; pCR2.1 UC25526 PTA-8019 Nov. 21,
TOPO
T83S IgG1 9C8H(NT)hG1 2006
- heavy chain
Example 4

TF-1 Proliferation

[0232] Human cells, TF-1 cells, from American Type Culture Collection (ATCC)
(Manassaé, Va.), were obtained and maintained in RPMI-1640 medium containing 10% heat
inactivated fetal bovine serum (FBS) (Invitrogen, Carlsbad, Ca.), with 2 ng/ml recombinant
human GM-CSF. TF-1 cells were split to 1-2x10° for nekt day use. Prior to plating, the cells
were washed three times with RPMI-1640, counted, and the volume adjusted with assay
medium to yield 2x10° cells/ml. To each well, 50 ul of the washed cells was added and

incubated overnight at 37°C with 5% CO,. All conditions were conducted in triplicate in 96-
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35 VH CDR1 9C8 E310 NEST T835 14 light 9C8 1gGL 36 V, 9C8 |24V NEST T83S
n.a. 15 VL 9C8 37

WO 2009/155180 PCT/US2009/046837

well tissue culture treated plates (Corning, Corning, NY). To each well, either 25 ng/mlor 2.5
ng/ml IL-6 in a volume of 25 pl and test or control antibodies at various concentrations ina
volume of 25 pl in sodium phosphate buffer (10 mM sodium phosphate and 150 mM sodium
chloride, pH 7.4) to a final volume of 100 ul was added. Antibodies were tested alone and
with human IL-6. The plates were incubated for 48 hours (hrs) at 37°C with 5% CO.. After
48 hours, 10 pliwell of 0.5 uCi *H-thymidine (Amersham Biosciences, Piscataway, N.J.) was
added and pulsed with the cells for 3 hrs. To detect the amount of incorporated thymidine,
the cells were harvested onto pre-wet unifilter GF/C filterplates (Packard, Meriden, Ct.) and
washed 10 times with water. The plates were allowed to dry overnight. Bottom seals were
added to the filterplates. Next, 45 ul Microscint 20 (Packard, Meriden, Ct.) per well was
added. After a top seal was added, the plates were counted in a Trilux microbeta counter
(Wallac, Norton, Oh.) and data is reported as CPM (cbunts per minute). Tables 6a and 6b
show the IC50é in the TF-1 proliferation assay of the 9C8 antibody and the various
antibodies having amino acid substitutions. The results shown in Table 6a and Table 6b are

from assays done on two separate occasions.

Table 6a
Hc | Lc Average 1C50 (pg/mi) Fold
‘ ' Difference

9C8 9C8 0.0022 1.0

9C8 124V 9C8 0.0071 : 3.3

9C8 R30S 9C8 0.0260 12.1

9C8 N68T 9C8 0.0028 1.3

9C8 T83S 9C8 0.0026 1.2

9C8 124V, N68T, T83S 9C8 0.0145 6.7
9C8 124V, R30S, N68T, T83S 9C8 0.2040 94.9

9C8 E31G 9Cs8 -0.0051 2.4
9C8 F52N ' 9C8 1.3850 644.2

9C8 9C8 K92N 0.0120 5.6

Table 6b v :
Hc Lc Average 1C50 (ug/ml) Fold
Difference

9C8 9C8 0.0031 14

9C8 N68T, T83S 9C8 0.0030 1.4

9C8 E31G, N68T, T83S 9C8 0.0083 3.9
9C8 124V, E31G, N68T, T83S 9C8 0.0528 24.5

9C8 N68T, T83S 9C8 9C8 0.0186 - 86

K92N

9C8 E31G, N68T T83S 9C8 K92N 0.1015 47.2
9C8 124V, E31G N68T, T83S 9C8 K92N 0.9670 449.9

Hc = heavy chain, Lc = light chain
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VH 9C8 |24V NEST T83S 16 VL CDR1 9C8 38 VH FR1 9C8 |24V N68T T83S 17 V.
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WO 2009/155180 PCT/US2009/046837

Example 5
C-Reactive Protein from LPS-Monkey Study

[0233] The in-vivo portion of this study was conducted by Charles River Laboratories
Preclinical Services at their Worcester, MA Test Facility. Briefly, the study consisted of
fifteen male cynomolgus monkeys (five groups; 3 monkeys/group). On Day 1 animals in
group 1 received vehicle; animals in Groups 2 and 3 received the antibody 9C8 N68T T83S
IgG, at doses of 0.5 and 5 mg/kg, respectively; and animals in Groups 4 and 5 received 9C8
N68T T83S IgG; at doses of 0.5 and 5 mg/kg, respectively. All treatments were '
administered by IV bolus injection at dose volumes of 1 mL/kg each. Approximately 2 hours
after treatment, avll animals were challenged with 10 ug/kg bacterial lipopolysaccharide
(LPS) at a volume of 1 mL/kg by slow IV bolus injection. On Day 1 blood was collected from
a peripheral vessel at baseline (prior to treatment); immediately following treatment; 2 hours
post-treatment (immediately prior to LPS administration); and at 30 minutes and 1, 2, 3, 4,6,
8, and 22 hours after LPS challenge. Blood samples were also collected on Days 3, 4, 5, 6
and 7. Whole blood samples were processed for serum and serum samples were stored
frozen. C-Reactive Protein (CRP) was measured using a human Vascular Injury Panel ||
Multi-Spot® Assay Kit from Meso Scale Discovery (MSD®), Gaithersburg, MD. Assays were
performed as outlined in published kit instructions from MSD. Figure 2 shows the total
serum CRP for the 9C8 N68T T83S IgG, antibody.

Example 6
pSTAT3 Assay by Flow Cytometry

[0234] In vitro assays were conducted in human whole blood and human peripheral
‘blood mononuclear cells (PBMCs) stimulated with recombinant human IL-6 (rhIL-6) to
measure phosphorylated STAT3 (pSTAT3) levels in the presence of anti-IL-6 antibodies. -

Whole Blood Assay

[0235] Freshly collected heparinized human whole blood was incubated with anti-IL-
6 antibody or vehicle control (ﬁnal volume 300 uL in 15 mL polypropylene tube) for

15 minutes at 37°C. Samples were stimulated with recombinant human (rh) IL-6 for a final
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VL CDR3 9C8 40 VH 2285 19 VL FR1 9C8 41 VH 033 2285 20 Vi, FR2 9C8

WO 2009/155180 PCT/US2009/046837

concentration of 25 ng/mL and incubated for 10 minutes at 37°C. Red blood cells (RBCs)
were then lysed with 4 mL RBC Lysing Buffer (Sigma), and samples were mixed gently for
10 minutes at 37°C. Samples wére spun aé 400 x g for 5 min to pellet cells. Supernatants
were removed. Two milliliters of wash buffer (4% BSA in PBS, Gibco) were added to each
tube, and then samples were spun at 400 x g for 5 min to pellet cells. Supernatanté were -
removed, and cell pellets were resuspended in 200 uL of preheated (37°C) permeabilization
buffer (2% formaldehyde in PBS, Polysciences, Inc.) and incubated at 37°C for 10 minutes.
Three milliliters of ice cold MeOH was added to each sample to fix the cells. Samples were
mixed and placed on ice for at least 30 min. Samples were spun (400x g for 5 min.) and
supernatants were removed. Pellets were washed once with wash buffer. Cell pellets were
then stained with anti-phosphorylated STAT3 (Y705) antibody conjugated to Alexa Fluor 488
(BD Pharmingen) diluted in wash buffer, final volume 100 pL. Samples were incubated on
ice for 30 minutes then washed 2X in wash buffer. Final cell pellets were resuspended in
400 uL IF Buffer (Hank's Buffered Saline Solution, 2% Fetal Calf Serum, 10 mM Hepes,
0.2% Sodium Azide, Gibco). A FACSCalibur instrument using CellQuest software (BD
Biosciences) was used to collect and analyze data. Table '7 shows the pSTAT3 levels in the

presence of anti-IL-6 antibodies as measured in human whole blood.

Table 7
IL-6 Conc WB IC50 Assay #
Anti [L-6 Antibody ng/ml pg/mi
9C8 25 0.487 1
25 0.432 2
25 0.482 . 3
124V N68T,T83S 25 ~0.420 1
’ 25 0.527 2
25 _0.749 3
E31G,N68T,T83S 25 0.626 1
25 - 0.714 2
25 0.968 3
124V E31G,N68T,T83S 25 0.364 1
25 0.603 2
25 = 0.821 3
PBMC Assay

[0236] Peripheral blood mononuclear cells (PBMCs) were isolated from freshly
collected heparinized human whole blood using Accuspin System-Histopaque 1077 columns
according to manufacture’s protocol (Sigma-Aldrich A7054) and placed in (0.1 % penicillin
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streptomycin in Macrophage SFM Media, Gibco). Approximately: 2X10° PBMCs were
incubated with anti-IL-6 antibody or vehicle control (final vol. 300uL) for 15 min. at 37°C.
PBMCs were stimulated with rhiL-6 for a final concentration of 25 ng/mL and incubated for
10 min. at 37°C. Samples were spun at 400 x gv for 5 min to pellet cells. Supernatants were
removed. Two mL wash buffer (4% BSA in PBS) was added to each sample. Samples
were spun at 400 x g 5 min to pellet cells. Supernatants were removed and cell pellets were
resuspended in 200 uL of preheated (37°C) permeabilization buffer (2% formaldehyde in
PBS, Polysciences, Inc.) and incubated at 37°C for 10 min. Three milliliters of ice cold
MeOH was added tb each sample to fix the cells. Samples were mixed and kept on ice for
at least 30 min. Samples were spun at 400 x g for 5 min. and supernatants were removed.
Cell pellets were washed once with wash buffer then stained and analyzed as described in
the whole blood assay. Table 8 shows the pSTAT3 levels in the presence of anti-1L-6
antibodies as measured in human peripheral blood mononuclear cells. '

Table 8
IL-6 conc. PBMC IC50
Anti 1L-6 Antibody ng/ml pg/ml
9C8 - 25 0.210
R&D MAB2061 25 : 0.580
Example 7
Binding Affinity

Preparation of BlAcore Chips

[0237] The anti-IL-6 antibody 9C8 N68T T83S IgG2 was immobilized onto BlAcore
CMS chips (GE Biosciences - formerly BlAcore Inc, Piscataway, NJ) by amine coupling to
carboxymethylcellulose (CM) attached to the dextran matrix of the chip as described by

~ Léfas & Johnsson (J. Chem. Soc. Chem. Commun. (1990); 21:pp1526-1528). The chip was

pretreated with 1 M NaCl and 50 mM NaOH prior to coupling. Amine coupling was .
accomplished by combining EDC (1-ethyl-3-(3-dimethylaminopropyl)carbodiimide and NHS
(N-hydoxysuccinimide) and passing across the chip to activate the CM groups. The ligand in
10 mM acetate buffer pH 5 was passed across the chip surface and covalently bound to the
activated CM group. The remaining active CM groups on the chip surface were quenched by
passing 1M ethanolamine pH 8.5 across the chip. The EDC, NHS, and ethanolamine were
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45 Consensus 2 CDR3 W claim 1. An isol ated human nonocl onal anti body or
anti gen-bi nding portion thereof conprising a heavy chain variable (VH)
dormai n anwaaoecisgisgequence conpri sing the Vh, CDRl as s@CTfuseao/04683BEQ | D
NG 5, the VIJIJCDR2 as set forth in SEQID NO 6, and the "H CDR3 as set
forth in SEQID NG 7, and conprising a light chain variable (VL) domain

am no acid sequence conprising the VL CDRI as set forth in SEQ ID NO 16.

the VL C@B&nﬁ’éﬂ &Sparf @‘rtﬁé"Ahfhc-f@&dhﬁb KPoBtainea mdnt GE Bt’ésc@ﬁ%s Qfou%ﬁﬁ \K/Jélé’t hin
SEQ I D NO wherein said antib bi nds specifically human IL 2.

An i sol atP& OMW'%WSW&%@%WWGBW&% Yrand Behds gg"tbénq l?'aﬁomér eof
conpri si rgpfitvace igavy chain variable (Vs) donmain am no acid sequence

sel ect ed fromthe group consisting of SEQ ID NO 4, SEQID NO 29, and SEQ ID
NO 37, agfi fur Srf{fﬂ% the Iight chain variable (VL) domain am no

aci d seqiet ’Og YSEQ I D NO. 15; wherein said anti body bi nds
specifically to human 11, 6. 3. An isolated human nonocl onal anti body or
ant i gen- bi ndi rmaaq)mtuism hieas@remen3idre eAerméd gl BMdottoBB00NAstAshea {(GE from

the gr Ou%locs%%%lcess Pns%a%way, NJ). BlAcore Software — BlAcore 3000 Control Software V3.2 was
used for the operation and control of the BlAcore 3000 instrument. BiaEvaluation Software
V4.1 was used for the analysis of SPR data from the BIAcore 3000 instrument and data was
plotted using Graph Pad Prism Software Version 5. The binding affinity of IL-6 to
monoclonal antibodies (mAb) was measured in HBS-EP buffer (10 mM HEPES, 150 mM
NaCl, 3.4 mM EDTA_, 0.005% P20) at 25°C. The flow rate for the affinity study was 40
uL/minute to minimize mass transport effects (Myszka, D. G., et al., Biophysical chemistry.
64, 127-137, 1997). Human IgG,was used as the ligand for the construction of the
reference channel of the chip. Analyte (rhlL-6; R&D Systems, Minneapolis, MN, 206-IL)
binding to the immobilized ligand (9C8 N68T T83S IgG,) was measured in duplicate and the
concentration of the IL-6 ranged from 0 to 25 nM. Injection time for IL-6 was 6 minutes and
dissociation time was 25 minutes. The surface was regenerated between cycles by 10 mM
glycine pH 1.7 for 30 seconds at a flow rate of 30 uL/min. The regeneration conditions were
established to be optimal after a regeneration study (data not shown). Data was analyzed
by using the Kinetics Wizard and the manual fitting programs that are both included with the
BiaEvaluation Software V4.1 using a 1:1 Langmuir model (Karison R & Falt A., J. Immunol.
Methods. 200: pp121-133, 1997). The anti IL-6 antibody 9C8 N68T T83S igG, was shown

~ to have k,= 9.95E+05 (Ms)™, a kg= 1.34E-04 s™ and a Kp= 1.35E-10 M or 135 pM.
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the Y, domain encoded by the cDNA insert of the plasmid deposited with the

ATCC under access

i on nunber PTA-

8014; and the yu donai n encoded by the

CDNA i nsew0 2009/15h880pl asm d deposited with the ATCC underCadsesasiogis3hunber

PTA- 8W 3;
with the ATCC und

er accessi on nunber

the VL domain encoded by the cDNA insert of the plasm d deposited
PTA-8016; and the yu domai n encoded by

the cDNA insert of the plasm d deposited with the ATCC under accession
nunber PBEAMIQARY GMEEQUENGE OISTHNG (sitedest dy ahfio sdiiNdequasced exabptthese
plasm d defesdd Bdnw. tfbr dUeRATa&id)under accessi on nunber PTA-8014; and the Vh,
domai n encoded by the eDNA insert of the plasm d deposited with the MCC

under a(@ﬁ@&bon:nuﬁﬁénmflA-8019 Wher €] n smgdoanmltadgmnunds Specifid
to _hUI’TB.u | L-?. ‘-lheaWI 9t‘§‘ﬂ;§'1t ua hran—rofoct Ukl:g.l at thé’\}{/uyCSUt G2 n.a.
antigenibinding portion thereof conprising the heayy ch
CDR3 of |t he NTH dofei¥i ®ficoded by the EDNA i ndert of*tHe’ Bl 25%i d depd
with the ATGC undéreamc 681981 on nunber| PTA- 8025; andigite®ds &% ©hai n
CDR2 ang CDRZ of t\me9cVL domal n_encoded| by tnez@L)NA |1l$&r9csotgd2he pl ag
dep_osi t t%d_\_hi é - UV ‘@ﬁ\‘i’ Lyd.g f—aceesstontny i"l’bEi‘z.’- HA=—80 ‘fléé’vy §@8cNé‘_§I‘”I‘8§§r—d—
anti body binds specifically to human 1L- 6.
IgG2 n.a.
6 Vy CDR2 9C8 28 heavy 9C8 N68T T83S
v IgG2
7 Vy CDR3 9C8 29 Vy 9C8 N68T T83S
8 Vy FR1 9C8 30 Vy FR3 9C8 N&8T T835
9 Vy FR2 9C8 31 heavy 9C8 N68T T83S
IgGl n.a.
10 Vy FR3 9C8 32 heavy 9C8 N68T T83S
IgG1
11 Vs, FR4 9C8 33 Vy 9C8 E31G N68T T83S
n.a.
12 light 9C8 IgGl n.a. 34 Vy 9C8 E31G N68T T83S
13 VvV, 9C8 n.a. 35 Vy; CDR1 9C8 E31G N68T
T83S
14 light 9C8 IgGl 36 Vy 9C8 I24V N6S8T T83S
) n.a.
15 vV, 9C8 37 Vy 9C8 I24V N68T T83S
16 vV, CDR1 9C8 38 Vy FR1 9C8 I24V N68T
T83S
17 V;, CDR2 9C8 39 Vy 22B5 n.a.
18 V., CDR3 9C8 40 Vy 22BS
19 V, FR1 9C8 a1 Vy CDR3 22B5
20 vV, FR2 9C8 42 V, 22BS n.a.
21 V., FR3 9C8 43 V., 22B5
22 Vy, FR4 9C8 44 Consensus 1 CDR3
45 Consensus 2 CDR3
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[ ed human nonocl onal antibody or antigen binding portion
?hef\go:‘sglo?r:)ri sing a heavy chain and a light chain selected ;r omthe
group consisting of: a) the heavy chain having the am no aci -
sequence of SEQ ID NO 3 and the light chain having the am no aci¢ |
sequence of SEQ ID NO 14; b) the heavy chain having the am no aci ;
sequence of SEQ 1D NO 24 and the Iight chain having the am no apld
sequence of SEQ ID ,\@ezzézgmé) the heavy chain having the anino acit |
sequence of SEQ Il Khotpgsalwad dmman; mghroadénsl nutibedyngr tiftizeani no aci
sequence of SEQ | DPNGR6Portne Uprealtroniiving ¢ haivy ¢tami mgridtiee ani no
acid sequence of SEQy) ¢ymyun3minmerid beueigghtonghriaig havi ng t he alm noI
aci d sequence of SEQllﬁﬁal@Rhaﬁse‘ffOﬂﬁ.lllffE@ID@&Dé’;de}HMZHDnQC gna
anti body or antigen bisaidprb i QI DN tbeniebihe ¥GAODHB Agse tord] ai md o
wherei n the heavy chaillihSEQIrEbN@c?,_dnéeqmnmglasaﬁEQQI;DvmbP&l an . e
hat chain amino acid d¥ghdemeinanisEQcidsdyGits. compisiffeisol at ed_
monocl onal anti body oiC lametfg&hﬂb‘ﬁ]ﬁ@ll]ﬁg\l@ﬂﬁttﬂ@mUﬁmmfsetaccgrVl ng
to claim1, holier cotipliSH W» NO:FRland BRV, EBR 328 et ¥TAR% a_nb dz
17121, 17122, 171(.3 &b ID KOH&M no acid sequence of an anthl (I\)/C)C/:
encoded by the el | NAviiersigshidofuibdt® 51hassicd; REMPR) feshavitd .tne o
under the accessi on nubanb]H&l Reh&d nidRIE D &Oﬂ?jiﬁ 409,01
PTA- 8013, PTA- 8014 RhA18RER, hE kY 8K isilﬁ_thﬁa%Qz?ﬁ crlll%gg\ﬁéilcnc oortion
2. ocampost 1 on COTE oiith WA R ALORS LDCLED Port o
sooor0ino Lo, cla e sbeRepil SR L RIS e e
An i sol at ed human pigel pnaldntd body, Of il gert ot g Hor tion
t her eof conpri fi ?glr ﬂgﬁl Rga%cg %?lew'ﬂ%ﬁall gﬁl 1 SERY L NEY Bvar i abl e
072) donai n ar no “?'TS‘F "Sa HL%dYa hSetperbicehy johsEg HENO 15, 10.
An isol ated human non EﬁI&IEddHFP%bHVHQ%‘IC_’aﬂFfglgkbﬁdblomdnlhg?lport| on )
t hereof conpri si ndindiae meaiap dresead eamprosiagivg sl depdemamsset f?rtth
in SEQ | D NO 28 arnglested framyhve gada ¢Dn.ar$img)oiaC|_d sequence as set for
in SEQ I D 140: 26.  theV; domain encoded by the cIDNA insert of the plasmid

deposited with the ATCC under accession nuniber PTA-

8014: and the V,; domain encoded by the cDNA insert of
the plasmid deposited with the AICC under accession
number PTA-8013;
the V; domain encoded by the cDNA insert of the plasmid
deposited with the ATCC under accession number PTA-
8016; and the V,, domain encoded by the cDNA insert of
the plasmid deposited with the ATCC under accession
number PTA-8015; and
the V; domain encoded by the ¢cDNA insert of the plasmid
deposited with the ATCC under accession number PTA -
8014; and the V,, domain encoded by the e DNA insert of
the plasmid deposited with the ATCC under aceession
number PTA-8019;
wherein said antibody binds specifically to human IL-6,
4. An 1solated human monoclonal antibody or antigen-
binding portion thereof comprising the heavy chain CDR],
CDR2 and CDR3 of the V,, domain encoded by the cDNA
insert of the plasmid deposited with the ATCC under acces-
sionnumber PTA-8015; and the li ghtchain CDRI, CDR2 and
CDR3 of the V, domain encoded by the cDNA insert of the
plasmid deposited with the AT'CC under accession number
PTA-8016:;

wherein said antibody binds specifically 1o human I[.-6.
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5. An isolated human monoclonal antibody or antigen
binding portion thereof comprising a heavy chain and a light
chain selected from the group consisting of:

a) the heavy chain having the amino acid sequence of SEQ
ID NO:3 and the light chain having the amino acid
sequence of SEQ ID NO:14; -

b) the heavy chain having the amino acid sequence of SEQ
1D NO:24 and the light chain having the amino acid
sequence of SEQ ID NO:26;

¢) the heavy chain having the amino acid sequence of SEQ
T NO:28 and the light chain having the amino acid
sequence of SEQ 1D NO:26; and

d) the heavy chain having the amino acid sequence of SEQ
ID NO:32 and the light chain having the amino acid
scquence of SEQ 1D NO: 14.

6. The isolated human monoclonal antibody or antigen
binding portion thereof according to claim § wherein the
heavy chain amino acid sequence is SEQ ID NO:28 and the
light chain amino acid sequence is SEQ ID NO:26.

7. The isolated monoclonal antibody or an antigen-binding
portion thereof according to claim 1. further compnising Vv,

I'R1, FR2, FR3 and 'R4 and V; FR1, FR2, FR3 ana 11
amino acid sequence of an antibody encoded by the cDNA
insert of the plasmid deposited with the ATCC under the
accession number selected from the group consisting of:
PTA-8013, PTA-8014, PTA-8015, PTA-8016, PTA-8018,
and PTA-8019. |

8. A composition comprising the antibody or antigen-bind-
ing portion according to claim 1 and a pharmaceutically
acceptable carrier.

9. An isolated human monoclonal antibody or antigen-
binding portion thereof comprising the heavy chain variable
(V};} domain amino acid sequence as set forth in SEQ ID
NO:29 and the light chain variable (V) domain amino acid
sequence as sct forth in SEQ 1D NO:15.

10. An 1solated human monoclonal antibody or antigen
binding portion thereof comprising the heavy chain amino
. acid sequence as set forth in SEQ ID NO:28 and the light
chain amino acid sequence as set forth in SEQ ID NO:26.
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