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known asehtirerferon B2 (1 FNB2), is a pleiotropic cytokine that belongs to
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low level s and is readily i ndDIBERBFEARCHAGREEMENTIUI i or inflammtory
cytokines. I1L-6 binds to a specific receptor IL-6R (gp80) which
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claimed invention was made between Pfizer Inc. and Medarex, Inc.

BACKGROUND

[0003] This invention relates to antibodies and antigen-binding portions thereof that
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 mfectlous stimuli or inflammatory cytokmes IL-6 binds
to a specific receptor IL-6R (gp80) which heterodlmerlzes 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



IL-6 can elicit a diverse array of effects such as proliferation and
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[0005] IL-6 plays an inportant role in B cell abnormalities as denonstrated
in system c |upus erythematosus, multiple nmyeloma and | ynphoproliferative
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[0007] Aaamégé@%%cbfmd Qﬁ%s@@ns@@&éé}%ﬁrﬂébl&ﬂ{r@n@@*édd&ﬁetﬁrh@tbﬁicé‘rthhh@hnd,
specifically binds IL as an ecept or antagoni st, and
conposi tm?f%fo'@oﬁ'ﬁf*'ﬁg HgSFH@'%H?Pﬁ@&WtBP“TJB?'tbPB Sy e produced. [ 0008]

Conposi tions conprising (i) the heavy and/or light chain, the variable.
domai ns thereof, or antigen-binding % ns thereof, of the anti-I1L-6
anti body, or nucleic acid nol ecul es g them and (i) a
pharmaceutically acceptable carrier are provided. The corrp05| tions nay

further corrprlse anot h onent, such as a therapeu |
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t her eof are provi ded for the manufacture of nedicaments to treat

i nf | ammaPoPYUARAERIAIYSRF anmat ory di sor ders.
[0008] Compositions comprising (i) the heavy and/or light chain, the variable

domains thereof, or antigen-binding portions thereof, of the anti-IL-6 antibody, or nucleic
acid molecules encoding them; and (ii) a pharmaceutically acceptable carrier are provided.
The compositions may further comprise another component, such as a therapeutic agent or
a diagnostic agent.

[0009] Diagnostic and therapeutic methods 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.



[ 0010] Vectors and host cells conprising the nucleic acid nol ecul es, as
wel | as nmethods of reconbinantly produci ng the pol ypepti des encoded by the
nucl ei ¢ awpaoeIsetsal es are provi ded. WD 2009/ 155180PCTPUBABR@V04@337 BRI EF
DESCRI PTI ON OF THE DRAW NGS [0011] Figure 1 shows an alignnent of
the germine amno acid sequences of the heavy and light chain variable
regi ons conpared to the respective anti-IL-6 anti bodies 9C8, 9C8 N68T 183S
?nd ZﬁBSQESavgcgnd | ight chain variable regions (only m smatches are shown
or the N68T T835, and 22B5 antib T are underlined and
ni smat ched gap(s) are m&Ré%'fQESQR@TMQEQQ%%PR(’&?'N [0012] Figure 2

shows the total serum C-reactive protein (CRP) for the vehicle and the 9C8

N68T 783S | gC@ﬂﬁ] BRYe f8héles 8 Blighterp B tﬁbeg@tmm@wnhb ueidrsegaeives of the
| mmunoAssay

t t
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asggobg%C?de@Tﬁ' %Wéﬁ@z@'%rﬁaoy t l’@wé cﬁiﬁh?ml%remsweﬂsmladatbhemo Scal e
| stered a
DESCR PTHEITRF ine 468 RO SRR TR 2nd 128n e The CDREGed Spdbringdiakidn
" ant i bodyhisrhSciSHPETRS intidated BRI POGHIdH @#). and is to be under stood as

commonly known in the art. In particular, the termantibody is not limted
by any particul ar nethod of producing the ant | body. For exanple, the term

gm : ngyels ncl w@m} Figfglfe,girzl gﬁé\gﬁhleggtgfé@ummtea@me Brethie SCRPpotheaebicle and
the’ 9C8 N6 T83S 1gG, antibody as determmed by Electrochemiluminescence Immuno-
Assay. Each point represents an average value of serum CRP from 3 cynomolgus monkeys
(= SE) dosed with vehicle or anti-IL-6 antibody 9C8 N68T T83S IgG; at 0.5 mg/kg and 5.0
mg/kg. Serum CRP was measured by Meso Scale Discovery (MSD). LPS was

administered at the 0 hour time point.
DETAILED DESCRIPTION

Definitions and General Technigues

[0013] The term “antibody” is synonymous with immunoglobulin and is to be
- understood as commonly known in the art. In particular, the term antibody is not limited by

any particular method of producing the antibody. For example, the term antibody includes,
inter alia, recombinant antibodies, monoclonal antibodies, and polyclonal antibodies.

[0014] The basic antibody structural unit is a tetramer. Each tetramer is composed
of two identical pairs of polypeptide chains, each pair having one "light" (about 25 kDa) and
one "heavy" chain (about 50-70 kDa). The amino-terminal portion of each chain includes a
variable region of about 100 to 120 or more amino acids primarily responsible for antigen
recognition. The carboxy-terminal portion of each chain defines a constant region primarily
responsible for effector function. Human light chains are classified as kappa and lambda
light chains. Heavy chains are classified as mu, delta, gamma, alpha, or epsilon, and define
the antibody's isotype as IgM, IgD, IgG, IgA, and IgE, respectively. Within light and heavy

chains, the variable and constant regions are joined by a "J" region of about 12 or more



[0014] The basic anti body structural unit is a tetramer. Each tetramer is
conposed of two identical pairs of polypeptide chains, each pair having one
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include polypeptide analogs with 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16 or 17
substitutions from the reference amino acid sequence. In some instances, the reference

amino acid sequence is a germline sequence. Analogs of antibodies or immunoglobulin

molecules can be readily prepared by those of ordinary skill in the art.
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[0023] The term "chineric antibody” neans an anti body that conprises
regions fromtwo or nore different antibodies, including antibodies from
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am no acrd sequences from each other by conservative substitutions,
t he per cémntlbmiyusm:@DlP@émm the heayy bbaiadayecderiypddptnonerdatreotierilef t he
conser vat, thH%d%%t lFru Qrf tﬁehffarﬁt\p% ré%&'\fr’ﬂay N@%@ﬁvé&ﬁo%hé 'agth%hL»‘B Absatgrent
are wel | -known to e art. anpl e groups of am no
aci ds t hftomhavieh gmejer oheel of she\CDRsgrerfaken ocffem gt orm@s@rfteir%ﬁ huR@nude 1)

al i phati g ﬁﬁo@% sy 'rtﬂ?r 1 f8Fh n&]lm@hé‘ght%dy”"l@lldt@r?ded't@'éﬁb&ﬁpas%%y'&meeétfb'vé‘e
2) allpha?lc ydr ox side chains: serine and threonine; 3)

ani de- comemtumewbcosnmat@namgre thesambiiatiensinuolyed banpmand A9N-BHBARL i ¢ si de
chai ns: phanyial anine, tyrosine, and tryptophan; 5) basic side chains:

| ysine, arginine, and histidine;, 6) acidic side chains: aspartic aC|d and
gl utam c aci d[0024H The term fcampetenmeans that giftiet ankiRedys or 8% aptigendbingipg portion

met hi oni ﬂ%r?ocf:o&ﬁt%e\fé’st fo¥ Smag?lgr@/@th@éé&n@ ‘é'ﬂﬁlgédyub# S astieHindidd pdteon fHefeof,

exarrpl e, I ne-leuci ne-1soleuci ne y I"ani ne- tyrosi ne,

| ysi ne- aW@ﬁfﬂ bieding phihe fiest @atibagly, it 'tPc easnpte epiteRe {sciectatly decreased in the

aspar agi EF'es%éE 8ThE8econd antlbocﬁ)p%%aréd fPMS Yintitd ¥ahé Rt asBaPin the al so any
change having a positive value in the PAM50 | og-Iikelihood matrix

di sclosed in Gonnet et al., Science 256:1443-45 (1992), incorporated herein
by reference. A "noderately conservative" replacenent is any change havi ng
a non-negative value in the PAM250 | og-lei kel i hood matri x. [0027]
"Contacting"” refers to bringing an anti body or antigen binding portion
thereof and a target |IL-6, or epitope thereof, together in such a manner
that the antibody can affect the biological activity of the IL-6. Such
"contacting” can be acconplished in vitro, e.g., in a test tube, a petri

di sh, or the Iike. In a test t ube, contactlng may |nvolve onIy an antlbody

Y 4 v o " o R



[ 0029] The term "epitope" includes any protein determ nant capabl e of
specific binding to an immunogl obulin or T-cell receptor or otherw se

i nt er act iWQ 2004135800l ecul e. Epi t opi ¢ det er mi nants genePalIGR2@9/04483T of
chem cally active surface groupi ngs of nol ecul es such as am no aci ds or
car bohydrate or sugar side chains and generally have specific three

di nensi onal structural characteristics, as well as specific charge

char act erabs¢naesaf th!msa:phd aptibatigy The altérmatbe; Where the cbnfdmgrrﬁttﬁtem@bnd ahtnbcaiy

the 1 nt oPalt PrtprRus 2o peefellidtieaha T pRRGH S0 MR Auletfy oy ho'

primary aeedootisd tﬂesoasmeﬁw infa fbh@nbbaniyenan inHilbit medmﬂirmgursetse:madj asiibddg pe,

that "ar o 15 eptond WERF toaf Sec8RE ARG PR B8 el e LE R BNyt Gen
i s det er mespediiveceyiitopedHewetary, Where eaph tam}ﬂmdgzaietetmfabgenmbm . bnmmgaq;fphmach to

hi f bod
Fhat - comiier e v hrate Ghiom R0, iuter e B el sbiierCOusRRt: o or
bi ndi ng B@tehhdih&aamtlbgélas are $igto ‘choseiwghpete” witb@esls ofhar for bindirigng 'thednt i bodi es

based upgn th Q etiti IS d SCI I er nat onal Pat ent
Publ | cat 15 B g7 aietd &hne s R Srich A R ZRP LI cher o)
sequence bonpemmcbcbmscee g wi=mic hipioancey cdréahiationa e areye; @s bindiat taaeomeaessar y

ff he ' whi,ch
are || gabRlPPeeRn Rt biPaen el iEE Bhisnd B Ao S e 1% ARt e on
i ni tiati providedrhereiatthatrsuch competrg anidbrendssmerpebeg astitvelis cahfbeaisefl fdRNA
pr ocessi g}%rg%@gg%/alaéuch as spl i cing and pol yadenyl ati on signals; sequences

that sta P%% ' C CHRNA; sequences that enhance translation
efficiency (i [@25] F{bzwrrc”mnsmxsamesaeqmrea@e;ubsmqne’hmeans fraameheitce protein

stabilit e red uence. nhance. teid _secretion. The
o e ofesidibs AOERAEr bl ShanSCPEP BFR £0Rle AR S SR BMR T RN 0 o
in pr okasmnlaeshermuaitprmmnmso(le gsem;mgmshygmpenlabltw imgéneta, promeneatiyve

cukcar yor 8EMEE Rl fon §Ehey sARRGH B o Th g R BFEHBE &P 2 pidlen. 1o
transcri pasesiwheze twaoat more amlqucamdeseqﬂ’ém:e‘s eliffer Tromr&aoblotlm@uennmﬂ?atws
| nt ended 0§ BEhUEe pBikeft UL 0L TR} G0 TRUBRAICY JHIRFS: B SRSRGE: i

essential Tor expres 'On and processing, SO i nclude addi Ti onal
conponentensshadive pateseofdbe sabdititiant Mpaoasqr nhajmn@ﬂnarqm@thMe welikgoenbes
and f usi %s@%?&ﬁl?{n tﬁ@gHe%Si?.%Pﬁs of grou s%PQ Rihb ol t@&ﬁ(&e%ﬁ @hbﬂ? ithef ers to
t he nucl eo e sequences 0 aat-B genes an Segments as t hey

are passeu:hﬂar @fmnpaalmmsrmels in¢ledet) mlghamcasmmehagm Qiycmlel elan“mh; @ligerledigimes
sequence, 1L DOMI odi es
i rad or 2 epbheCH B AR NS URRE Splie SRIFRRR, SpaRlchbniing
hyper nut arde chainy.easparaginei ang glmtenwmuﬂ)se“omatles@eldwamt pheayla@mine, tyrosine, [ 0032]
The termy nd
corst am Wﬁp@a@t Egﬁ%é% sgggﬂﬂnér%s.@é“a L@‘Hﬁé( dn'a_mé"dﬂ% ﬁ?&cueﬁééfd@%‘é‘m@

ant i bodi aspaniia apl%eq@uelnte@yc @eid| m7)f3tdfm-mMantng@w@schalnsccmlmﬁgammose whi ch
have bee H,F&ﬁ (o elcTy el Ncrease
affini ty?‘ e m'g%a?%ﬁs(:e;,/v&att'glé (rg\e reés('? ﬁ%ﬁb#h}&uh{@%@ﬁ%?@bﬁi oSl rabI e folding,
etc. Theval@eﬁetaqnwselnwn@acs‘@eslataomle-tmsinboldsue%awmdaceémm%wm@u nantly in
non- huna r sylation not typical of human
cells. Tﬁlg?zﬁégﬁ?lsegg{cﬁgs%mg% 'leaggr%edplgrgecﬁéon a variety of ways.

[0033] The t el0f6hdmensewativereplsodyentrie fise any shamas RyiNged pofitieomiusiniie

ori g N, PREHEDIod MBI Rafficfcldtsl HHESidIal aficidlian3slans 6iog anti body
sequences of the nonhuman species are replaced wth residues foun in the
cor r espon@pirgraterst hereriy referenaear® anedeaiglyconsarmative” rrplaasiment isamny oppoges s
can 1 edupgiddis nbATRMBARRNafid K tha'PANEBO olkelifid'rhstik! i no ant i body.

Ant i bodi es non- h man origin can mani ze using any suitable

t echni que wel [00RAbVFontactingereders to iprivgingan Batdyedyfor iantlg,a@ty@dln@por@en ghegeaieer ed
by recondj \ thdttiKe

domai ns @g&nﬁfgg?%gt ? fgﬂ%&g?ﬁerggfngéﬁﬁk E’ﬁé&ntgh@?)ﬂ%s%ondl %’g’ﬁ%ang?\@ggzcaence
The term "humani zed anti body” further includes within its neaning, chineric
human anti bodi es and CDR-grafted anti bodi es. Chinmeric human anti bodi es

i nclude the VH and VL of an anti body of 7a nonhuman species and the CH and
CL domai ns of a human anti body. The CDR-transpl anted anti bodies result from
the replacenent of CDRs of the VH and VL of a human anti body with those of
the VH and VL, respectively, of an antibody of an animal other than a
human. [0034] The term "isol ated pol ynucl eoti de" as used herein
means a pol ynucl eoti de of genom c, cDNA, or synthetic origin or a



WO 2009/ 155180PCT/ US2009/ 046837 "i sol ated pol ynucl eotide" (1) is not
associated with all or a portion of polynucleotides with which the

"i sol at edwpabsomisiseoti de” is found in nature, (2) is op@callsgomiondsad to a
pol ynucl eotide to which it is not linked in nature, or (3) does not occur
In nature as part of a |arger seguence. [ 0035] The term "isol ated
protein", "isolated pol ypeptide" or "isolated anti body" is a protein,

pol ypept itde bmlogaat adsivithy oft thaiL-8y Such taoetacfing”tcan beiagcomplished i wigo, & g., in a
derivati qp; is.n oci at L th na 0C] ts that
accorrpanglg?ttt&ll;% ai'[)t%grl %él?’?)\?}eslfkgt qu a\(f\(%t ttfbs% ' %%%ét@ﬁ @f\'gﬁl\g&} g@légﬁg}? %?&103 he
sane speanéigen biBdling porioptieseefcandyiL-€& arepltoder tbaneaf dhi if may évblve pdoieceselis.or (4)

d ' ) , I ' . ' . ]

Gomthooi AeaiE ey Al B MeGraat S orfuf f d Rl B aishREiant BonBptp with HiTbfes
from y\,hi Cd(;l ahtigembimn‘i?g b<yr/t6i\0mz=ir tépie?f E\?}gaﬁ égvirgmgémtfm gﬁaraaébhtém,dh? b?]ift?lmlaur ?Ir Lg of
t coppongnt.s. . [

St or | oo R op AnfeRiiidind Bt ek 1o KRR -5 MegbR BlsoRlert
pur : f ijcatthe) ICst eﬁ:thaitaﬁtti)tgmgy, ian be d¢teMdngd befarsplsesof e argibbdy ad/anwithmdrees
i ncl ude an an

b §t8063 Bafarenlse o . _ ;
| L 6 ant (BBRPINED M ol o dR08 4Royodhity PfebleRRBs g, ancPere™ 1
[ 0037] Theelitkeown tiiblose skiledsinttibe hhetolzontdicnly-Galvith thietantibopied otaritigem-bimdsgant of

a particuylar ti bady-antigen interaction. An antibody is said to
specificﬁoﬁvngﬂ‘ne ecgh antigen when the KO is 51 nM preferably 5 100 nM

and nost pref ¢00H8] yThe tdin tEUISA i€terbtoah enzyafeHinked ymmansdosinegnt @assaybdhiseasur ed

by surfa D n.tr nan for l.e i ng the BI ACORETmM system as
di scusse%ﬁ}dngf%%?_g%@%ngwg% thof%ﬁ%(]é}ﬂgﬁ%e rm "koff" refers to the
di ssoci ati on [@029] dtnederamtepidpel inpdwdeascany grotaintdebayoiynaahtappbie ofrspeciict i on. A

resonanc gy San AheedBRNE  EBl AR AifvBt AL GFED B AH s L

7. ' ud EpﬁtGﬂGG]eteTmiaanBrge_némﬁy uoraslidt_yof domnicallyrqg:tivmsduﬁmeigdmmm?wfmmbumr ein
nucl eot | GHT 34 BB e Bt BRI e B G Be SBEG 1 fifee

nodi f i ed domersidrst sttuctwedl chagaterigtica)jps welllae specific Clargeg omrattensticde Ahiepkagees' :
referred er.el N | | Lgopuc. i i exanpl e,
phosphor cr)'ﬁeﬁli %at"g%é}pgggﬁﬁgﬁ%acﬁ&{] h?o& %I,"?e% gglp?#c? r g}sfg?@% %F' gs{]ofqﬁterafc%n

phosphor detvesindne atoégin pha thehoteoznting otdidooiet @yctpam g entéhvidy pakeuelinearly along

Goai roa. I8 ol SupRsEsRaL HERsaEh. RS ARt dRfpldle BB S BT
sequence#tenacliandecchoadrosanmosicuiresidnes oh thequateircibst arh sepanateddtom pgeious
14 o oEBRE: Jondd s 6l AP URASRIAN E0BI oS BRAES 1 Bl o i
be generated. An approach to achieve this is to conduct cross-competition studies to find
antibodies that competitively bind with one another, i.e., the antibodies compete for binding
to the antigen. A high throughput process for “binning” antibodies based upon their cross-
competition is described in International Patent Publication No. WO 03/48731.

[0030] The term “expression control sequence” as used herein means
polynucleotide sequences that are necessary to effect the expreséion and processing of
coding sequences to which they are ligated. Expression control sequences include
appropriate transcription initiation, termination, promoter and enhancer sequences; efficient
RNA processing signals such as splicing and polyadenylation signals; sequences that
stabilize cytoplasmic mRNA; sequences that enhance translation efficiency (i.e., Kozak
consensus sequence); sequences that enhance protein stability; and when desired,

sequences that enhance protein secretion. The nature of such control sequences differs



[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 dﬁe@en@ngiuptbn iheanstst ca'baukm&ﬁ prékan@tegyBuch mmb&cﬁqude&s g'lélneraﬂy ar e a
nunber of. ren or i tn? I¥vn i& t he a{.t can be use

measure Mt y o?“’ﬁ‘@ eée' S8 B%P&F ANgHANTHL '%’8&“’”68?%??8(58%% |"b|e
sequencesukaryotes, ganepally eslichsonfolfseGiléhceSifriuae pierabterd andiransbrigtioa progr ams
in Wsco SI n_Package Ver

Co Vad
W stonay IEmindtR SSifents! Thefermbiconyo seaierisJF iRt (e darhiidins "

provi des aalcbgipnraeﬁts whosk pleserecmt is eespmtiaicfer eWﬁslohwﬂfprbdmesmggamsancéIsd he

best overl be en, t he uer and search. se ces ear so hods
eyl - e R ol R B3R e o BSOS, for iéazne'ﬂ%é (2000)
Pear son, sb’émémﬁs aEﬂmsmlparﬁh@ﬁsé{ﬂxéné’ésB (1996); Pearson, J. Bi ol .

276: 71-84 (19 t t f
ot ti oul o MG TES ARG ine i isdo ?%v@gq%ﬁléé‘%%%tbemﬁ%%mﬁ o0 99BES cent
sequence andgehé tsygrhemtwee theylte @hssericion ﬁaqmsnc eﬁsmang vﬁnethd@teﬁﬁ mselmedrh@l ng
FASTA with its %aﬁ amet e

For 't he S8BPIEsefuRTTes BRHAGIER ey Teah i e ephidS suntodt e e Pofitddess
provi ded mature®=cangHicmhdvebeeh merreﬁ(wyateGﬂnMﬁtehranbyuypefn&n@tlw&avents during
[0042] A,referenc a_nu Jeotl de sequence enconpasses its conpl enent
unl ess ofﬁ?e?%%eemes%g%"?’?té‘ [F'fhus, a reference to a nucleic acid having a

particul ar se@ues2tahehed dwub@ntmﬂadscﬁ,t mms@nyaaﬁubmamwhbs trquriaelwndar y

d i | Th
equence PoRAR By ReRBC A SR Ao 08 2 NS B EREEE SR ATLLRIES Weh

resi dues sedqudnoos seni}melrfrzm htihat gares, insidgrtoseheiiiciahagnissenf aang@d ienginto
correspogdence

ones P DBRERRe nokhie, BMfutbedhicRE JiFFsse arfiil, alnlin§ @D Al RIRe s B BiEF
usual |y aaudeetar&tesmmmokﬁﬂg &e. n‘dweaﬁerrdslsotqpomahispsabclh aatttodils puddused armi no

i oal | PapferiR! dosfturn olsvakh michla RS By BOEv R PR n

di f f er entelis. gmeselanﬁbddmmaybepfwamdtmiah@hetgwﬁwags used to neasure ani no

e oo R B3 LR SIS A TP o

pr ogr ans wherei theansino aéld césidies\thatsire nhé:@ct@nst@aﬁantlbm@ly@@qpenws ofzteumnt GCG) ,

Madi son, W\gﬁ %Eé&l% are. re%Iaceo[ \g%ﬂsmﬁgg YSRGS lh%ec{bﬁ'fegéorfc@{rgoé)o%lt ORE B hlﬂ'%n s

typlcally neas uence anal'ysrs anal ysi's
sof t war eantifiacliess TWﬁhemeaamn" IPEOaEESLSBM wluoé thesi imimenogeyicitysis ingrmads obthear i ous

Subst t UL oifibcih) OTioB0Ls B RSTndmal bGIREAPRE nulBfiLLOR SRPSSIER v
am no aci @ suBst i ons. or I nstance, arns uchas "Gap
and ' Besta‘chniquaﬂmeﬂlknwtm:rUBeLaﬂed' hwanhbatyfc&fu:hterephmayrbeensmasresrhxyci fied by the
D 00 e NS MBS RN Oy 08508 AN a5 e

differ enframpworke®mﬂm mmtgdm sareesponding twapan aeomelndet ypetegmdheimanized an anal og

t her eof . @e . éq €5 Bher ,%%%ﬁﬂiﬁﬂ%@ejan&gnbﬁﬁéﬁé Bé(mgéiéﬁb}%%%nﬁ C ) rafted

Pol ypept | uence SO can ared usin usi ng

r ecomendetibodiesariireens hgean StBodes dnaudedhe Vi BABTIA of en gntlquasTAmoand

FASTA3 f
) RA%A ggécxgé %Ween e r%rt‘l,"} RhGbf éﬁ&HﬁN%ﬁndoﬁ NhL %tgﬁ-tréﬁhﬁlérﬁg{ 0”5 0

t he best over e query and searc seque ces ear So
Enzynol . anti®dEs- resm(mcs@me repagement, of dRRmofsheh angVolof a hgman @Btibady V('QUOO) ).

Anot her. loBoif a0 AIRFY CRIPREARS, Bt SPOHRRASof th Enffal BRESGaR A4 nO 2

| ar ge nu er o rom er en.t or gani sns .I S the corrput er 'pl’ ogram
BLAST, especi H03¢] thaserpw ‘trolated pelymyclentidegasiesesitiereip areans eeroly naislestigatfi ed

(1000) - RHEERETN TRl pafil b ot ﬂzsfe%ésv%*éibﬂ'ﬂg%sﬁ“s% o0

[ 0045] The term "reconbi nant host cell™ (or sinply "host cell"), as used
herein, means a cell into which a reconbinant expressien vector has been
introduced. It should be understood thaty "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 nutation 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.



[ 0046] A protein or polypeptide is "substantially pure,” "substantially
honogeneous, " or "substantially purified' when at |east about 60 to 75% of
a sanpl e WV 158188 si ngl e speci es of pol ypeptide. The POISe@YIOES3IDr
protein may be nononeric or nultimeric. A substantially pure polypeptide or
protein can typically conprise about 50% 60% 70% 80% or 90% w w of a
protein sanple, nore usually about 95% and preferably can be over 99%
pure. Priisaiated paynugedtie hdrisqwh essogiated witeall pida pertien 0&%"’%‘@1@%&’&”\9 neans,

such as ppi. M%‘Véﬂ%ﬂé&%olgrﬁlcle% &t §9§]ﬁ9 J?ﬁétﬁreOf(Z)% 9;5«959%/ ﬂnl@e’ﬂ%'ae fol I owed by

V|suaI|Z|ngas upon st'al nin with a stain.
As one smlym@teome tdrwhlalnttla/mc»tllm@ﬂdné@ttm eOF (P dgteemot @@@rlﬁ‘tﬁaélﬁer?ﬁxpaﬁé a
provi ded Eq/ &Ig] LPLC or ot her means for purification. 10047] The
term’ sug ral "simlarity" or "substantial sequence simlarity," when
referring to [@Oaﬁﬂcﬂ'b& termcisdlatad ﬁrp@gﬁe“mlﬁﬁﬂap@mepﬂﬁ@af?féf'splﬁﬁd aBeY3 2 mal | y
allgned 9 t her
nuctof o el FBPpARe Bl A0 RS S BT colte T LR (M gREL 10

i dent i t yassaciated| \mﬁsmatabﬂwaS%%edeaommsntsélbﬁwc%%nyah'd itgthatiessiptea@din 95%
96% 97% I f | I - known
al g(z)rl t h?ﬁ’?eggf 8tﬁ’5r Zc:)]’té?éuglf@%e%‘émes uchIg g&i%%ﬁregé?_@g géﬁg%'h% (g@gelﬂgcussed
above. species; @ﬂ@)ﬂ@@esﬁ@tap@m@dawtﬁ pBiugpe polydertidetthnt i, @rdm C‘*‘@Ub@"&ntl al
identity! t ces,
wnen opt PTG FR4ET SRR Hecth Slcofibt HotdPRBRErort R 9 MR it ARy

def aul t giginates wlitts “&olated Hiomeits naturally h%sople&ﬁﬁ eamnonsAtar & Ripteine®ay alggde 759
or 80% s identity,
and nor o RHSRERUBHERLY froef RaBEAD ol et RThodteiot AgIaE SeRaShy | Lo ai
enbodi rresultab|ermshemmquﬁoatlonlt©¢tmlqu¢at are not identical differ by
conservative @OEQQP@Q Uf@&lbfeﬂtdn‘ﬁﬂédl s mclude ah W08 UntiddH thertas beepf ace

pl asnon reson 0 an opt |ca henonenon that "all ows for the
anal ysi safﬁmvtyrraalﬁed using -6 sarstart iLed amttb@dnmat bas begn sithasized by G cellllin@ fat i ons
in prot ew}oconcent rations within a biosensor matrix, for exanple using the
Bl ACORETh System (Pharmaci a Bi osensor AB, Uppsal a, vaeden and Pi scat away,
N.J.). For ful00B€r Thetarmi ‘Kb’ refess tastbe binskings n'U eqeflibgym copgfant giagarticyian

o1: 19- ZG#t%%?VQ’-)aphg)e%qﬁé%tl% ﬂfw aﬂ nbodyEf’é 9518%‘%&#%%811%&%9253% er(i¥hlthe Ko

Jonsson ohnsson B. et
al ., Anaks.s Bindk peeferablyss mnM7anctm9§tmreferably<10Wba® o bingEneAtiniyiconstrot

ef f o0t | v AROHALS b HESTAG: hBho PPRHRING fof BRarhDIBNARG RS BIIDRE " tjiteén

adm ni st er ieve to some extent one or nore of the synptons
of the dasdlﬁdéﬁse@m RYAMPEEt%ed. In reference to the treatnent of rheumatoid

arthritis, @B@éﬁ?ﬁé‘ F}ér(ﬁak | ¥ redrb ?&Eﬂevcﬁss%mu&ﬁ rét@f;&ﬁeﬁartt of hpaticagpunt whi ch

has at | east | owm ng effects: reducing the stru Qéiural damage
of j oi ntantibodyrabtiganigtefadian. Adr senmatign rafe soRtiaBhGaR e MeRsurest Bisyfface

st oppi ”%la&r‘ﬂ?n ?é‘s%HHhk%ea?dr%Qa%lefdémgihb BIAOORED! BYstéth &8 distskedah ESAMPLE O

sone extent er abl | i m™hating) one or mor e syrrptom; associ at ed
vvlth r heGnat oi d arthrltls [0051] "Treat", "treating" and

"treatment” e8] fhe ?erﬂﬂehgﬁﬁjall?foc@urlnﬁy hatibotiear a@%&gaéremw@désol ogi cal
di sorder and/ br |ts attendant S % % %}11% t.erm hlllzes
with ref @Mﬂ@"tb@’e&“@%ﬁ@ﬁ%mwcé sk e grodqilipd niRepider’ias "?85 8t of a
parti cul pryHEd i esath e raBtbRRAYviaRotitidd Hﬁé@sﬁtu@t@éd@@ﬂgﬁoupﬁn Thatergene
“oligonucleotide linkages” referred to herein includes oligonucleotide linkages such as, for
example, phosphorothioate, phosphdrodithioate, phosphoroselenoate,
phosphorodiselenoate, phosphoroanilothioate, phoshoraniladate, phosphoroamidate. An

oligonucleotide can include a label for detection, if desired.
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during B-cell maturation. For exanple, the phrase "a heavy chain variable
regi on am no acid sequence that utilizes a human VH-3 famly gene" refers
to the siwoariomssishere the VH regi on of the anti body wa®Caaspaem44688om t he
VH 3 famly of gene segments during B-cell maturation. In human B-cells,
there are nore than 30 distinct functional heavy chain variable genes with
which to generate antibodies. Use of a particular heavy chain variable
gene, t her ef 0i0840) Ppanably. dnkede sesuences indkeg betpiaxprespion kentel spwingealEt gen

i nteract ér‘ég:o}‘\’(ué]utbug%ﬁtﬂ%é g% fhﬁteFé%f@r'\d“?ib SR ntrBFs e Md3dhatGct M tidhe

antigen an ctional e appreci ated, gene utilization
anal ysi sormt@,dlﬁtéecednIwnﬁollthW@l@jofomémt ew of antibody structure. As human

B-cells st oca@bhq:alnl,(y t&ﬁnﬁérﬁ%ﬁ’t s\éq%nl:eh My B th¥-contedPBihuciet Bcid §&juBnces

transcripts, there are a er o sec ary processes that occur,
i ncl udi nepeand thesesiduesrin twe Feavensemiet %reﬁwéamwaﬁn ghignesidai MAERYM and CDR3

ext ensi Ogbsrres%ﬁcieé%g sil' ﬁ%‘_ﬂerﬁgti‘?of MERRE i&nti) confh!?atngéﬁ iy HRldvePatieast 460ut>6

(1997). erm "vector used heréin, means a nucleic
aci d nol eivehecleetjsied] suatly atrlaas@bwtn@gwle@ttm mm@uémaily@éleés&@qwh%h it has

been | i n#&@eo&uhgs %mllgﬁf%%ﬂéﬂbﬁt y§ V\ﬁl fdés wﬂlmle%st atueBg cul ar

doubl e stra segnents may be
|'i gat ed. nmﬁotldﬁ%\ranieit Ietahbahm:tﬁ@r4acyraore|mualpow@t JmerWéraemﬁn%ﬁmf giffgreat  DNA

segment S ?@ WRtFle a'ﬁt\ﬁ’m%mgan"bé BdecB ure| ﬁbc‘fﬁ%%@@éqdéﬁ%@qdehﬁ@ vectors

ar e capa OI‘]OWDUS replircation In a i nto which they ar e
i nt roducE@f l(lsia@ce pblsiouciedtide seew@fes carabe ﬁgnaar@aw@m%s% Ggprpr Sestfit,

rep! | O3t} R BAARTRERIIR baARaYEGLARIR) 100 LARALICOnPYRIBISup (GCE)

vectors epl soma n vectors) can be integrated into the
genone oMae\lShrmszSwSIln UPASITA mhidtineltties eithit the Prrarams FASEAR a”ﬁﬁd\StTﬁ\é”reby are

replicat vuglégr’gﬂ%n‘Ménlfb %ﬁ'bepé}géﬁt HEMHTR ia YR EARE reg?d?{sto@'tﬁé BERE bdrRapar €

capable © I'ng the expression of genes to which ¥ﬁare ogeratlvel y
linked. istwhewthetavesy ancsqastieseasigness (RepesPn, Msthoﬁégamwa 3. &8 £990bn

vect of S* plfikors hilthdds NEK BIdk S132085YA649060)) Pearson, MethdidEhizyiae 2%6@@-25!3&%'

or "l abele rs to 1 ncorporation anot her nolecule in the anti body.
For exan{J©e6); PrarspabkiMal.sBigl. ded:étB4151 98X anKasporateddierein by sefgesinge driFfe!t a

radi ol abﬁ%{gﬁiﬁ@f@ P a EQ:U PE&&%W@@BH%&% SreRPhiYAQRIskEEF6f inftapdd, 'b)é}ceﬁpl eties

t hat can etecte d avidin .g., stréptavidin containi
f I uor esceanuenes ientity pe rwclele agid $QHUF9°QSI*Feﬁ” kegeteraniord 'é%‘ﬂ%ﬁAg B‘fffg iSal or
col or i mefidd Gt Bﬁ%ﬁl@%ﬂ &ﬁ WOrPRRS Y arthe NG fadtdiSol MBREog tﬁatrrlkﬁér Wiy be

t herapeutic, e. conjugate or toxin, Various nethod | abel i ng
pol ypept Gél@@l'thﬂfé dgfay& @9?&5@%?@53569* QVidebirBe @ Margion Byl Ba"PeEle @erﬁgbk&’

Exanpl esre‘fl:,frell\%bel s for poI ypept I des include, but are not limted to, the
fol |l owi ng | 0i sot ofp , 14C 15N 355 90y, 99- |c 1111n,

131,,, radi oni9é#2ldage @gertge to giueiPplifesRosRRCy %@aééeﬁj s Cof) t%‘iei

| ant hani gReRRQSHRIRY. TROL HRldréndeAB fucldfe Skid hQ\ﬂﬁ@ﬁrpaﬂlcﬁiér E@cmhbglase
should be understood to encompass its complementary strand, with its complementary
sequence.

| [0043] The term “percent sequence identity” in the context of amino acid sequences

means the residues in two sequences that are the same when aligned for maximum ‘
correspondence. The length of sequence identity comparison may be over at least about
five amino acidé, usually at least about 20 amino acids, more usually at least about 30
amino acids, typically at least about 50 amino acids, more typically at least about 100 amino
acids, and even more typically about 150, 200 or more amino acids. There are a number of
different algorithms known in the art that can be used to measure amino acid sequence

identity. For instance, amino acid sequences can be compared using FASTA, Gap or
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f 3-gal act osi dase, luciferase, alkaline phosphatase), chem | um nescent

mar kers, biotinyl groups, predeterm ned pol ypepti de epitopes recogni zed by
a secondaw9 20@pi58t8er (e.g., |eucine zipper pair sequenc@€T/USRINdioneg3si t es
for secondary antibodies, netal binding domains, epitope tags), magnetic
agents, such as gadolinium chel ates, toxins such as pertussis toxin, taxol,
cytochalasin B, gramcidin D, ethidiumbromde, enetine, mtomnycin,

et oposi dBestfilewbisb sirelprogreinciniWiscorsin RackbyaYersion 16| GgrieitneomaeiebBimirci n,
daunor ubj g/ i r hraci n di one, mtoxantrone, mthranycin,

acti nonytcf?%@b,mgfi%gh%ég eé‘t osterone, glucocorticoids, procaine,

tetracai ne, | [j0044laBeqyenge ddentitydbropqlyeptidgsuis tpjasiin measured asing seawensdnol ogs

t her eof S : IJe OUS
| engt he PO PTREREE: Erchih By} SorfdrBiaichebelRaRas W TnGgou Bl OF o
[ 0055] Asistlarity @ssigreti tarvariows $uddtitufions, delltidristandgptihér-rdodifiaations, ynchding

dm nisteri - i . i . f
ant 1 boai savalrk rhnd A RER, Fohlige SPcRtbigIRo0 s S0 28 o oy
t her apeuandBestfit” whictacq lef esedexdtheddfadi perametershas $pecied iy itheprpgiagmsaiohuman,

5. MmO SRR SR Ee APbB8G br eddheRR lisffy BB e TaRt Felipeptids, 1 0
be ﬁ nagsmih astraimatogoue pelypeptivek ffrofh different dpeciek oborganistnsdy betwsss-awilct s

ith. T i 1 nd 1- ) i
FLeg por [BSBIER Ba Mndte gl Sick! €8 hd vRRioT e TR0NTBI br (b 00
may be uddx Raypegdtdmseiueatesajsd tan béreoraparad using FAST Acsingfdeafadt aint i bodi es.

00T A1) b, 804 bhHe 8. A8\ABBcRS BHOTASIN GY PRSTAEaREIASTAYET ed o

a patient”"wWho expr esses abnorna h 1 evels e antl y may be

adm ni st progides alignments amlypdreerddriuerce ddantitynafithe fsigionsiofithe. besheveildPi body may
be adni nj f | il i v I nger.
The - aam Rtpe e B Al Sl SEefiths ebRof WENGHE EXaiihet, 8K PloopR 12

dai |l y, oRearschaiMathodsridel. Bipkr32t186-208y2000N cdnathas @jgarithre whgagempainga weekl vy,
once eve e C - ry
Chr ee. mortiielCe §Ef e Rt o TG0 HumBRs sElinbet WO AL AR o gaREmE e
adm ni st taeedmpoter pragoars BLAGITaespetiatly plastp. orthlestantsingdsfanhparpaetaisdi st er ed
via a nu ! iy sal, A e, Rtk %Llﬁ)&ﬂ)b(q neous,
intr arrus%&%ﬁ?? w%ﬁ%ﬁérggr‘gﬁs. ?ré%i %tgréa%"garrglrl @{rjéolijt‘]éwzﬂ?ga{'ant i bc?dy rnagé(%é

admi ni st Btsstiulgiek, Nadleit dgisis Resi 22:38389-#02 (1907).east the period of tinme until

the conditi omghgslt FREI dBbhaheod kel t6RlimplPRodRbID afYysaameraM. |V wi Il
or as long

be adm ni ster ' - l'ong as the condition I's present. The anti bodf\; Wi | |
gener al | yebes adell intoswiicled regonpkinant ekpresgier v esterdias kegn intendyeaq t it should be

descri be i ) ik i it i
2009/ 155%‘%3%%%358%7‘%2%@%@ h?%t ﬁeé'?gﬂégwﬂl gggﬁlf. g%dé%t%a@g@aé SEIRS 50
my/ kg, 1celldupelsaificerogemofisush aely BreauseirertaBredieieent U Orah Idf t he
ant | bOdysdEEéée&?ﬁ% ﬁ%ﬁéﬁcﬁg do¥ 16 B¥natthitaiirfor @l P ental influenb@924Eh Hlogeny

provi ded are ne for the treatnment of abnormal cell infiltration in a
manmal , nAE Nadinfgctabe igentical tothsrnasemgethdivt ATesttid ingifledyvithiuthgshnrg offhe

t her apeuttehﬂall“gs}(cgf»fag by Reipunt of an I'L-6 antibody or antigen binding
portion thereof, as described herein, that is effective in treating
abnor mal cel | [00#8]i Atoreteingy polypeptide is “substantially pure,” “substantially 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
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[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, particularly the pain associated with
osteoarthritis, Castleman's disease, juvenile idiopathic arthritis,

adul t - onpelypStidel band dipse atingthit @epwitios istain. Sepenesskilled|it thal 2t will @bpregiate, enal

| r i hn' i di
that oan ILef FsgPllén (10 A2 el deRfiPE Bine Pt onhPRgBRet REPRIBBR f one ¢ her eof
are di scussed [@&7bvhe term * subs{t@cﬁl&ﬂ)]smﬁlla&wm“eululstamtagsedueme( R]?wl)lamty " QbBAI ;:Iered
h fl uci nfl a 0| n S
o on_ vt IEH0ERR Y B RR! fetae” s Sn et el alp Bt i
carti | ageppropriae nanidofidegasatitrs afdetdtions mthngnotﬁerrr&@ldad a@cf LdRAsl s def or{n t¥h
bi | Iff f. th t scar.[i.n n join e
oints ogvBpeBRel ST RRgR i o B e fdios My A AL Betr ol el s
genet i ¢ pbauti9®psnt iableastrabput gﬁr:%m%@mmesp'abﬁ 9% obfhetrivelediiceibsses, dgopl e o
ith rh hr e m ca C ups w
Vot boc BB o e P SSHE S D85 FATA SLAS P
di sease, Gat:u ghdiseysseeabévew or rapi d. Rheunat oi d a[]t hritis may start t
ddenl vy, d t.he. sane, of ten,
SO Y ot R e PR PR TE L bl BRI AL B
i nfl ammmmnlanhySrmynsrm*ati\Am aminb hacujdcuequandes Wisdrhopstintkiig aﬁjnddheudhmtyb)athtéec't ed.
i cal t f eet S
o1 bows,  Drogtls SR HRRTb vt PERubORR Rt & Tuppli 5 tedraarals: S i ps.
[0061] Ratdeast {70 758% ¢rrE0% sequente |dent1typprewrdntyyatl leanmt)%:orr%% §&11Ieh:t@ ] Icn nt
S ult In or.tinglin
e to ouenty bR SORePYNE e 07 Baf S Hislnth AENHF T el nocs, can
rupture, emaq@megtspwsmuarpdsmm fhiahgreinot tdeatidab difer lb)emservatlve am[noCzi
OsteoartaL H oﬁss characterized by loss of articular cartilage and

hypertrophy bone. Onset of osteoarthritis is usually gradual with pain
being a commi@%@]r The teymsarface/sasosineeacrancet ieferptoan egtvabphgnomehomtiat on

ooy e Ee b SRUSLERER AR B AL LR FRURILED SARNET b
2009/ 155ar8ENTTYNgSRDANG 46iBB7a biosensor matrix, for example using the BIACORE ™ system
(Pharmacia Biosensor AB, Uppsala, Sweden and Piscataway, N.J.). For further

descriptions, see Jonsson U. et al., Ann. Biol. Clin. 51:19-26 (1993); Jonsson U. et al.,
Biotechniques 11:620-627 (1991); Jonsson B. et al., J. Mol. Recognit. 8:125-131 (1995),
and Johnsson B. et al., Anal. Biochem. 198:268-277 (1991).

[0050] "Therapeutically effective amount" refers to that amount of the therapeutic
agent being administered which will relieve to some extent one or more of the symptoms of
the disorder being treated. In reference to the treatment of rheumatoid arthritis, a
therapeutically effective amount refers to that amount which has at least one of the following
effects: reducing the structural damage of joints; inhibiting (that is, slowing to some extent,
preferably stopping) the accumulation of fluid in the joint area; and relieving to some extent
(or, preferably, eliminating) one or more symptoms associated with rheumatoid arthritis.

| [0051] "Treat", "treating" and "treatment" refer to a method of alleviating or
abrogating a biological disorder and/or its attendant symptoms.

[0052] The term “utilizes” with reference to a particular gene means that the amino
acid sequence of a particular region in an antibody was ultimately derived from that gene
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joints, such as the hips and knees. The di agnosis of osteoarthritis is
typically based on synptons or by X-ray, which can show narrow ng of the

j oi nt spawe,200%IS88ased density of subchondral bone, for RETIUSA009/ 046837

ost eophytes at the periphery of joints, and formation of pseudocysts in the
subahondral marrow. Bl ood tests are performed to exclude other conditions
that can mmc osteoarthritis. In addition, in diagnosing osteoarthritis,
art hr ocentsrsg B-celimaheatier. ft%nrre&dnptdnmeeib\yas& ‘athenvy ehareeatlableiregios @thinw r enove

joint flui Joi nt .fl.ui SISI f i tion,
and ot helac'ga?ﬁgﬁ%m(?fth%tr"? Eﬁ’ Y%gﬁj’ﬁﬁ’ él‘:fne ref%)éq+ H% i‘%gﬁ“@erﬁ@gﬁ%r ative
j oi nt di segmeof ttiegemtmdgtmaseteavédtﬁmm itisg VH¥3 fasmyeofagermrsetgnssnts during B-¢€)i063]

Fendon afTARIITE MR Sis bt b Sar 8 W SRE BBl il D" o e

eye' s CcoRgribid gmsamﬂh witieh mgmnmteranﬂﬂsoaims Ussuwrla pasticulap feawf chiainevamableh and
t t . [ ' I
0ol ed r 8850w BFR s POPeNE G A Bl b Ao dab e BRAR R o ° 2 2°

r eact i onrdspeetrtoitind eurhbined propeitisabf bigding td the antigesandienctiongbamtivig). As wilit .

Thi s syn rome is men a forms of
ot er? o0 FREreERSt: Bind BERRe dhlRhaRidef Ot B ufttse PUG By anli R 0L 0
chl anmydi atruaturbea!tSI m;mammtcellsatoctdsecallygaaédate V)-U besvyaor -t kexxia light charf ect i on
such as is or salnonellosis. (Mst pe Q [

Tt et oBN PG el e R et s Ean e R BreInd R PR fei ¢ or - s
syndr onelimaftaten, ssrpatiinygetrouthties addifibes; bhd CORGpdansidns. [Seecfonexggmele] c

predi sposj ti,on t hi s elated in part to the sane gene
found | n%@SB? &t '&a’H'éevgég’geﬁt@ﬂés? ﬁé%égi%% itis. [0064] |nfectious
arthritis is [0OBBhThateron'vectod, aised rezsin) mieans 4 nocieibacidendledule Eapagiel of or
vi ral ection of nOVI al _ar rilcu u | A
it oct 1 ol R et B! b hed Fison® el 6k fecol 0
al cohol i ptasma:hem a; curemlar’mlcmbmmmudsd piecs tmf @Nﬁyntoofvhldnadﬁiﬁmtal PHA segmnet§s

i oS Pt FatoRiRR e BRE E3ye" RRRF I8 OTUERA Codieny

dr ug usemamblel ligateddytp time vistl betmme j bi artotherphsetthe vmh@rls af@acapabte ofr heumat oi d
arthrit | Kk egy

o SR i SRS P S 5505105 BB

i ncr easetavingh bbotenalamgmcvfaéplaatldm artcl splso]mlnmammfahﬁn \re@thS)rmhy apethgcute, with

sudden o f j a few
daysy . orrap8, HeVedtorp & RO eREEal Mihaush vedtbisPhdh 8o hisilEl o U B
bact er i apemarodipf a hesticell upeminirbgudiion intp e kakt 99H rbd dheseky arg replicated glasiont
pai n, way i bhe f SRYERRRS Smofiief, %gﬁ%h‘%&g dsr@fe cgaﬂtfl f &Flécﬁn g%tég{pté%%lon of .
arthriti 9908 ¢o nl'y accompani’'e y gradua I ng, m ni nmal
or no r egerasstogfhichtbey eienapesativaly liaked.aSuehmegters are wfﬁrtad trbgrayeasi | d. WO
2009/ 1551 806G A#ﬁ%@(@%s%ﬁ%é&ors or shmglp()@%re?ﬁ ﬁ\/é’étbr%” arthritis is an

i nfl ammatory at occurs in a minority of
psori asis pat (0958 The dermsclabals |0nda‘§e‘¢(h referetodaeniperetion eianethed efdlequienby
syndr ome, t{ébélrmg})?fafkéreé%ﬁtpr ése !?%l i€a Ab{eddbld Rarkay, et% Lo or%ttorﬁr@ﬁ/a produce

severe joint ormties joint changes served I n rheumatoid
arthrit | rdigaheiedamingtacickgr a.t@Cbmmtd@ @dDleWJep&‘éﬁ Pfahwtmyhmpwﬂ?f’e that cathide

distal | BLRERAH, MR ali @h%g UeBbisvRln LdRAIRhg aFBrsOaR mARet & RfBRRbE { he
asymretric invol'venent o joints such as sacroiliacs and

spi ne. Peetivitaghat can be Hetegtadrbycnptlndu ar solegipnelicaveiedy)r M angthey grapestiment,

| nvol vergtiapdiie id ke cGRYBE ferBbeut Ok, Hata' cﬁagttrk]tt,etté ?r tosunc RArRGS RetRE oY

arthritic exacerbations an SSi 0 may- or not coincide wth

ski n exalsbeling palyreptides archelyeanseisins el kpovwwyindse iaaranﬂmyrﬁ%mg drempiasif m;ty
occur. Qa‘%g[%ct&' ﬁol#dé;? dH&eﬁclﬁdg' tﬂ@BFbShéﬁ ||m|te9$@rth@ﬁitl§w1n§ rfa@miéol/od%'s%t’ ory of

psori asis Féj ;P 15;1vg)1 venent , gm"retrl c_large
joint i n(ﬂﬂlwt?’édﬁs (eq. ,né’gaﬂ vel, f’)So -t 85t fior ﬁnﬁt%?%?eﬂh'@ olf € rfille out
rheumat o [ m e NG SHPdxiddsh- B27

anti gen, t@gggﬁﬁlﬁdﬂ% osigﬂgéfﬁz?@ét?cﬁl@%@%é@ hBsere 80 66] Pol yarthritis
is any type of arthrltls whi ch involves five or nore 10| nts. Arthritis of
two, three or four joints is called oligoarthrifis or pauciarthritis.
Polyarthritis is nost often caused by am aut oi nmune di sorder such as
rheumatoid arthritis, psoriatic arthritis, or l|upus erythematosus, but can
al so be caused by infections. Polyarthritis may be experienced at any age
and is not gender specific. [0067] Juvenile arthritis is arthritis
t hat begins before age 16. There are several different types of juvenile
arthr|t| S. The rmst conmon type |s juvenl I e rheumat0| d arthr|t| S (JRA)

o o - ™ A o o o, = o .




polyarthritis, five or nore (sonetinmes as nmany as 20 to 40) joints are
affected. In systemc disease (Still's disease), any nunber of joints can
be i nvol We0.2009/155180 [ 0069] Juvenil e reactive arthritis PSTASE@OOUESAT oOr
recurring inflamuation of the joints simlar to reactive arthritis but

begi nni ng before age 16. [0070] Juvenile psoriatic arthritis is
psoriatic arthritis that begins in a patient before the age of 16 years and
i s char agtgaiactesiddsy, Iubnéerasaesé(amm mfosphatese)cclwmllmmlmasselatnnlarbsnsrblam% or
chronic arthri t|

S bmor et 8! trderBfingd ppiBHint BRisdies rbtodnfPeli i ooy Wdlitlte 17 |

psori asi $euormeaup|deeaant sequencesrbﬁdatgeslteefcatsemdaAsamtrbodldeImstat/\bmtmng)sor| atic

h h h h '
pat tern SPTBNSCEPISPe R T eRe 897 e TR AE PP T ehdifBs o g™ et
ol i goart lpeittissis tokmsmbll cyimhallaasrrm gramiticin Df étaidiven bl'onuide;teymmmesmltomycm
0071] | dd d b
1 br obi s CPRECE Bfiadeidsy BerEinaaaRatinRerlT v o Patd Pg BABRufal: X
condi ti ou:mhmaehmraczredob@r reitaxestsonee nitaEnsycin, enturamycnelbabol ismof fibrotic

cases., 1 MiendmeRlisiain Gl brosplel BIRGAREoBriins MARIBREY f ng) ™

gone awr puquctrnar@furmtuge oohoenotbgs shereoft irssaree casas| tabbleade atjadhed oy lspatdrast
or stellate c%e g h | rati. O‘i) acnd col I agen accunul ati on.

Fi brosi s 2EBh8 \ﬁr'BHi enﬂ F‘Lﬁ%lée %In sV G sor ders that are

associ ated with vascul ar di seases such as cardi ac di sease, cerebral

di sease, Thechppetid Méethod$ ofddscul ar di sease, as well as all the main tissues
and organ systens such as the eye, skin, kidney, lung, gut and liver %V\ynn,
Nat ur e Revi ewf0055p@Bsoqgavidedar)metBadsior mhjbitiRgd k@ aBtieihnteyr adnipistering agilif.

| nvest 1 . | ' s,

Fad ati ofRAAEA Palighirheea HRASY, ARILARS aRfiRdRetT ol PRIy PofibHS

condi t i othereadescripedingesinmay peofseg thanapasijcally; In e prefersed prpedimentithe brb nost
of thesefaﬁﬁmﬂ d Qﬂﬁmaﬁ r@vrﬂ@f@éﬂlunﬁ%ﬁ%@@nﬁﬁ@d& Qﬁ%'n of Brefén%@%&;o%érﬁ“e
accumul at'i on sIn e condition Is initiated
inres pot’nestﬁdS @nmnfandxhemaﬂelﬁf isanna patieet. Ié'teimﬂvﬁhfr hetnatieridnay/be Ae
subseque f r

o g - R 2o i (1 A1 RELS SHb UG Rob oA i, e 28058 “’%

st eI | at ebe @ﬂmmsjer@mteetnonmymanemammal e&pressmga!@cﬁ mureﬁaﬁesn@raﬁ@ytaé@ﬂelmod@ key
fi brogenienifhd albdd ISUERlaN 'nfbcfetberszRﬁ’_M@hQ biebnsifatRb adtemarapalf, PDGF
receptor tyrosine I nase in itor ave been shown to slow the

prol i f er gfficaey dthg @ntiegdiess and suppress skin lesions in patients with this
progressi ve didaapan 1L ddiBols] Siiitbob RS irérddi hidy 6-AddrARiskk Y pdTner

role in mediatlng tubuI0|nterst|t|a anmation and fibrosis in chronic
ki dney dwbegapresses abnorpaltyzugh l&yee@é& Prelbe Antikedy megyrke adrpjpistared once, gr 50

used Sy”ﬂ%rﬂéléﬁrr}{mwéeb mUkiPledmiees tTh%%HH&Hy%bﬁ Be %Bﬁ’urﬁétér'e@g% HPROfhES ON”
Fi brobl ast$ are connective tissue cel are

2009/ 15548hHCPNCS2VeYSHABETYS 6 9pee's dieiadminpigang mpy tﬁ i echedrig R at t he
body. Fi Q{ré’@{nﬁéé Eaﬁﬁﬁﬁl@é @a@ BRGY ddlly dorostdv@RPtotdays, dRtleldviénCtrleaidys Nehcky pe |
and/ or type lagen. I'n response to an injury to a tissue, nearby
fibrobl a%gk'bro@?ﬁvﬁmwod@qk§ HficgeNew Menth. ance aXBlY o sl P@P%l?\ée"y é!?f@e

produce hhgR MIUNRL Svely HOMbABENTHE aRMBIIFFRAY Mbébe BBinistereBRbh@ARDsIYS a
fibrous protein rich in'glycine and proline that is a major conponent of

the ext r 4i@d MMRMMAalhE anthAdY BEN Peadnjisterasyia a reugosal Bgeeal. inEngsfie.

Col | agen;qmalage!!Iftavéridis! §d5&b€é‘n§éu@'}qﬁ§%d%@bl'apE}Jaréi{térﬁpbﬂfn&&t&ﬂiﬂr@ﬂea’f R&ai ns,
whi ch are wound around each other in a ropel i en exji.sts in

several Rokesy sravRpadministerederce, at lpgst Mlcet%éorrﬂSé%aSE:%ﬂﬁﬁﬁod Pgt'm%'ﬂtﬂ the,

skin, t eemion%‘@eg@aepall@d?@d bb’&ﬁed | Thé antfiiddP dehérafiivil.belddptifisiepssmlr 8s  and
i nter naI organs. Exenplary fibrosis conditions include, but are not limted
to long as the condition is present The antibody will generally be administered as part of a

pharmaceutical composition as described herein. The dosage of antibody will generally be
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(1) Lung diseases associated with fibrosis, e.g., idiopathic pulnonary
fibrosis, radiation induced fibrosis, chronic obstructive pul nonary di sease
(COPD), swhenesdssrsa, bl eonycin induced pul nobnary fibrosiPET/Ushe0SMMES3ASt hma,
silicosis, asbestos induced pulnonary fibrosis, acute lung injury and acute
respiratory distress (including bacterial pneunonia induced, trauna

i nduced, viral pneunpnia induced, ventilator induced, non-pulnonary sepsis

I nduced,.nwmﬁg@bf ¢4 't@ﬁ‘O(b n@w@edb to 50 |rﬂd/kgch rt@aoengmgorynenabhoeﬁg/w@ spid at ed

with injury/fibrosis fibrosis) di abet scl er oder ma,

gl orrer ul S?frurﬁéslﬁﬁeinif?@“ qf %@”t@@%@ﬁi’ Be "@Pé‘t‘fﬁ?’ by é‘F‘y §‘d‘fa€led§‘r‘ god. I gA

nephropat hy, [5y$g r/il@d‘érb?iaed atd rﬁ&h@éstfor {he RieBimeHn Bf Adrdahal.cel inﬂtr)atu&&lih a
fibrosis, e.g., scleroderma, and radiatjion induced gut fibrosis; (I1V) Liver

fi br osi gnammgl, incidingradainaan, sPBNIHNY FdvRiisterng fobe mw%teefaﬂ%‘ﬁ"&?%hm i

st eat ohegakie a'?nc(dﬂf\ocf"@n 1L ArtiBbdy MtugéH Blhding PortibMtherddr,| dsfe¥cribeti hBfsn, S,
i nfection or viral i1nduced |iver brosis (e.g. chronic HCV i nfectlon) and

aut oi mmihat ineffretivg indreating a%ﬂa%ﬁ?ﬂ "WEF@ROM brosis, e.g., radl at i on i nduced:;
(V) Corneal scarri SI XTM corneal transpl ant

t r abecul ect ort§95g] \/Th%"—ﬁﬁi%‘rbpﬁ'éﬁﬁf antigeRminding Rartensdh reagca'bbegusedﬁﬁrtrﬁaﬁ nduced

and sur gheghatofShtif eThdy Q&&&érﬁb@u%ﬂé%at 8ther disSdies o Whish 1L-6 &c| er oder na,
spinal cord in Ué y/fibrosis, mnyelofibrosis, vascul ar

at her osdMglieaie K%‘@%‘Pfe‘?f' cdheydisaasemiebeansbe tieated usipg H?c'f-t ?'?’Pé@?@r di sease,

and PeyrHiibén Emginﬁ%ﬁ%ns thereof mc[llQﬁ?é’sleo-E'ﬂﬂnﬁs?rpamcﬁlbgi{]ﬂw;ﬁnga@ociaﬁedahnﬂ‘o known
as fibronyal gia syndrome. The American Col |

|
cl assi f i eE@IaHANIdS: Ctaéﬁf?fﬁar’f pAiseass: iypailegrigratatg EUHE'“%! e ‘?’%t?% %ﬁbééﬁﬁ'e@ﬁ% 1990
Wi despr eatedpRldeis 8&pdid MulfifléMybIBRRe refRNEdiScardismad, i dTreBe s aRease. v

[0059] Some of the diseases that can be treated with the antibodies or antigen-
binding portions thereof are discussed below.

[0060] Rheumatoid arthritis (RA) is considered a chronic autoimmune and
inflammatory disease producing inflamed joints, which eventually swell, become painful, and
experience degradation of cartilage, bone, and ligaments of the joint. A result of RAis
deformity, instability, and stiffness of the joint and scarring within the joint. The joints
deteriorate at a highly variable rate. Many factors, including genetic predisposition, may
influence the pattern of the disease. People with rheumatoid arthritis may have a mild
éourse, occasional flare-ups with long periods of remission without disease, or a steadily
progressive disease, which may be slow or rapid. Rheumatoid arthritis may start suddenly,
with many joints becoming inflamed at the same time. More often, it starts subtly, gradually
affecting different joints. Usually, the inflammation is symmetric, with joints on both sides of
the body affected. Typically, the small joints in the fingers, toes, hands, feet, wrists, elbows,

. and ankles become inflamed first, followed by the knees and hips. ‘

‘ [0061] Rheumatoid arthritic pain is typically a somatic nocicéptive joint pain.
Swollen wrists can pinch a nerve and result in numbness or tingling due to carpal tunnel
syndrome. Cysts may develop behind affected knees, can rupture, causing pain and
swelling in the lower legs. '

[0062] Osteoarthritis is characterized by loss of articular cartilage and hypertrophy of
bone. Onset of osteoarthritis is usually gradual with pain being a common early symptom.
As osteoart’hritisbprogresses, joint motion diminishes, and tenderness and grating sensations

can occur. Osteoarthritis commonly affects the hands, feet, spine, and large weight-bearing
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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

I n response to a normally non-pai nful stimnmulus) and hyperal gesia (an

i ncreas erglrﬁse RSER by {hremlﬂsoarﬁl IRRE8 e oﬁééd@d’sl&bste&%r@‘iﬂs@@b@awf bésbbbﬁ”ya| gia
in a human patient may be assessed using the ACR critefia, a Fib r%algla

| ndex QueERIBME AT by X(BY.@yhighean shawpnasTowingipfdas jogtt spasen insesases 99nw VAS
or Li keréub%ﬂf)ﬁﬂrﬁ%nésﬁ)nﬁ%n' d?togfetasﬁ)ﬁ@é:ﬁthé @rlm&r joiftfs, bEMfPhati 6Tt S, or a

pain threshol d assessment chronic, w despread pai n

is a hal mmﬂncs@ﬁmﬁwl&chﬂnmbﬁ%@@.%{oo @@is(ﬁﬁ@ 96?9/51695? pyclagesethei hi bi t
other symRiths tHa‘PEéNFHIrHQ o‘%fé"oaﬂﬁnt@oﬁﬁae&tlém‘?n éllgérlnd%Yng&teJaﬂhf|@Je sl eep

di sturbances, mgraine or tension headaches, irritab bowel  syndr one,

changes #mhroeantesis/can keyprsfacyed nharebiya sterikernesdie,is H%@Poﬁ@ég@oaw"tt fligh Jaif,
dysmenor L*?@Qnalgg’é Is! ls?ul fﬁ@{iﬂ ﬁ‘xg %f‘*‘f’rﬁf@ toh! élﬁﬁothgr' ddusesibitrpigeicentrating,

and circulatory problens ect t e smal | bl ood vessels of the skin

( Ray naudOstepaiiiisisialng knogn o ﬂmquﬁi'VQMQSe@ﬁ% deggrerabiesAteliB.oi ¢ pai n,
fibronyalgis, @il ents may al so experience fibronyal gi a-induced anxiety,
depression, or both. Sone fibronyal gia patients find that cold, da

weat her, enot i0863]l Reitarssyndretmer(esastive aifritighig inflepwnation of HiegoigteRNe BRI ¢ hei r

Synpt OMB444achments Jt'%]gj?int? 3fton éc%ﬂ@da%egido %ﬁe{?nrﬁél}f&n%mﬁ’é Q*]e@s ESMRichvd ghdny

paln assocl ate bI’O la syn i ncl ud |n e ch I’OI’]IC
Wi despr ethd npigots membralseSasm asmﬁpﬁe @ffthﬁ mue‘hwl Qﬁr@toafm%ﬁﬁﬁ adbtated with

other syqpdiiFe Rsh! RMPT%IHEbRe is plso callddiB4&ive AntritidBd2gss RGNt i tis is a

rheumati c |sease that calses arthritis of the spine and sacroiliagc joints.

It vari dsflametionarness tode a sictioniiendnfeptirrorisinging futhe datestine: 3 080k out
life to @acgeigﬁé Eyrﬁj'%rﬁé'ls%éét%%ﬁﬁ%ﬁ;h%erﬁégtea@@oubem&é Bfs tWRSHHRYET RYiter'9i Nt S

and ot her organs. Typi cal P/ he first synptons are fre% uent pa and
stlffnes@ndrpmm@namrsm ksealmjymw@&@g disgasessuchAsS SheBYdRRPFIP AMEr t he

course e%tﬁe?‘ﬁls?ﬁ‘ﬁ@‘?éno% JmH{elaﬁnale?é‘ctulaalsUcH 8s é#’ﬁglélloEeé dil'ébllmoahaubsﬁh f(lf/lb§te

rat her than | oca | osi ng SOI’IP/I'[ISIS |caII nosed with a
t hor oughPgstesVBa havedhnse H@WG”%@O potrdgyelopiReders %‘9}/ %HFE&P' gt"&?’ %Pand a
famly hRé&é?@é%F?&ro%‘%'eP§ké&u?eol%'1ﬁ'é’§e' lhﬂeétlorésap‘ﬁ@éﬂto&ﬁv@b@@demr’édllspﬁémuﬂﬂ ng a

test for 77] Psoriasis is a?c ronic jnfl rmatory skin
di sor dertorthistyneesf reaction cefarebipinartde thg samgyeane feynd,inRaopE Whaaeasi s nost
frequent Ly g;sfn?cs%gmgﬁﬁsskl n of the el bows, knees scal p, |unbosacral areas,
i ntergl uteal |

or glans_penjis. Skin affected sorjasis typically
contai ns one @Ps‘ﬂﬂo‘”@ecﬂws P'@%‘!t@r‘%'“ﬂﬁ'ﬁﬁ}af'@éﬁ’ %’P'"ér‘?/ﬁé‘ﬁ%gg@ﬁh%’%‘g & fé‘%ﬁﬁl{”t 0
sal mon- cQlpiesktiBh dfs\OTRY & Rffiakitulapasicy. RiERGaEDIs focipfeetiodsharthrifis nclude
characteristically silver-white in co

| o WO
2009/ 155ad@pcad ag 069 oregigdhan 60 years), alcohol!sm anemia; arthrocentesis or surgery;
chronic medical iliness (e.g., lung or liver disease); diabetes; hemophilia; immunodeficiency,

including HIV; immunosuppressive therapy, including corticosteroids; IV drug use;
malignancy; prosthetic joint implant; renal failure; rheumatoid arthritis; sickle cell disease;
skin infections; and systemic lupus erythematosus. Patients with rheumatoid arthritis are at
particularly increased risk for bacterial arthritis. Joint infections may be acute, with sudden
bnset of joint pain and swelling (e.g., within a few hours to a few days), or chronic, with
insidious development of milder symptoms. Acute bacterial arthritis is commonly
accompanied by moderate to severe joint pain, warmth, tenderness, and restricted motion.
Chronic bacterial arthritis is commonly accompanied by gradual swelling, mild warmth,

minimal or no redness of the joint area, and aching pain, which may be mild.
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about 30% of psoriasis patients, the nails are also affected by, for
exanpl e, pitting or onycholysis. Al forns of psoriasis are contenpl ated,

i ncl udi ngWPL009128188 annul ari s and psoriasi s annul ata, WRCEUSa008/08d830 known
as psoriasis circinata; psoriasis arthropica; psoriasis diffusa or diffused
psoriasis; exfoliative psoriasis; flexural psoriasis; psoriasis
geographi ca; psoriasis gyrate; psoriasis nummlaris; palnar psoriasis;

psoriasis pun@b?@usc Al Brtheifs s MQHﬂ%Fth&{/%Kﬁ@/@ﬁa%ﬁn@@t@%ﬁdsltﬁa@cwswl ar

psori asis of or sinply just pustular psoriasis. fphoI ogically,
est abl i squntasqvfcnsgnaﬁrs paisnisaariddnergeeinglein S%Wﬂ“ﬂ?@trﬁ’lﬂﬁ@‘? geftiPaCUct eri sti cs

such as IDéwé‘deﬁ&' Plo gaptﬁ{) éﬁbé’tﬁrl@ o?ﬁ?éy%roﬁ%%@@{/é?@wm ly,

psori asi |s ren elre medi at ed aut oj mune
di sor derdefammeas reserp@oorrast @angemtaﬁ@r\rep igrhaumatoid aghiitive JoIDisitalimaY b& cour se

| Char AT E KBRS GEAI D) 5%s Brockeaisonal |y

acut e exacer ati'ons. DI agnosi s psoriasis s nad eval uat i n%
pat i ent ' andegamherly thsi agiematidc @Wfﬁﬁ'ﬁ o I and F'?a|hi°§tt§)$%hcﬂs $36Hiipgs pad

Di agnosi {})ﬂqdé)%ghh §f thY S*IH%P |s§+|'€|\}l b%cé(ﬁbs&%ﬁdv\'ﬂﬁnﬁt b oRakeRNtThe tikiddutsesi ons

is rarel and usua s is al hat is required for a conplete
di agnosiof psQxiatissAribniti Iswhammlve@ by aﬂ§W|cmxeposggon3§n§uemeéP@atttaé mgy or

hi st ol O%?)ﬁﬂ ot Wi S{lﬁ?%xdccg bsagbrgé; nd)r‘:?n‘ﬁs%‘?édsa%&{)rogressron td OH68L Systenic

| upus erythenmat osus di ssem na | upus eryt hemat osus,
i s a chratiiritis mayl esawa Diagpoeis inshises adliagnesigof asinsiger f%?"ydhﬂﬁalvm PSIASIS: t hat

can | nvo*y%/ ﬂrﬂr@%ﬁho&lnﬁrﬁﬁﬁomﬁﬁ\m\‘/@n r&é@ﬁ%@tn@@% iBmE fivoNBnkst, amdgativat

occurs predomn wonen also in i'1dren. N net ﬁﬁptgrcent of
SLE casedyoatttest for rherwmaemd fasmt@rag}e Q@ghﬂuﬁoﬁotﬂ@"mylt'w%ﬁﬁ’ nspare palip Fi ng

acute | ggrggéricgrbﬂ—ﬁA erﬂg}éﬁlé%eblgw \Qh&Pﬁtlekpﬁr‘é% ifVBREAS Or year s Wi t h

epi sode ever an I se. Vascul ar headaches, epil epsy, ps oses

may be i niti al0066]nBelnerthritivimanycypeof FyHyitip arreqhab\roévetsawaﬁp "tS’f"’ngWt%y é’
appear. & thHle%ror%éfdﬂ%Rﬂ%ﬁs cél%ﬂgﬂlgﬂar{r{rﬁgbr P RidAnk i€ NPoldartrtiaidinast dﬂ@n ac Ut e

pol yart hri occur i'n approxi ma (i)atr ents and rrrg%/ exi
years be¢amlrsed bvaerautmnmﬂegﬂaprctenguetmﬁe@ﬁumrﬂw aityltie: REARlG? rdig o “pus

capsul ar r&fh%ﬁ{a&d gg%utgéﬁﬁfse%% Alisd By MRIA6RY. IPORARhARTARY bé @krbﬁri‘énmdﬁt mar ked
secondary ol nt defo may occur w thout x-ray evidence of obvious
mar gi nal arB'rm WSOQMGHS@%M hritis). However, nost |upus polyarthritis

s nondest T uciohRp KBTI hAMts that beg.ngct@ro% a5 S6eMmérclaspseiera

erythematosus IS rare unger he age of 5,

devel op Qlﬁ@edi typessef Jwrr'ﬁ@rta%ttﬂ éaembcowaﬂy%ﬂwﬁwﬁ g‘ﬁﬂmaﬁoﬁt %FJES‘JLtrr e SLE
are sim ;amn thsd SR ddiudsHib idiopdtneRrafitis. ORNrﬁ’cﬂlﬁbshﬁ!ﬂt%rrﬁc peget URAJ arl y hi gh
| evel of tr nsition fromthe discoid to the. s

[0080] Geavciartiguins JAohichdn\Rbesewenthan fiyipint aPé@B&P&ﬁP“&i’%"e""‘B‘P" e ¢
arthri tigeddr rﬁ’&@'j&h‘t@rgﬂagh&ré’%ﬁmww@s Eoreieting the Womﬁ taking kadys afd t 0o
much uric acid, which forms__ crystals that deg E’r% EVJENS achd cayse

i nfl ammdqrmrblomﬁnﬂlgsem Fregifie tents Hek deftolgBay Ued, aqrgos ifig{yde comp

| nf | ammagboi codiél tﬁdﬁdr&tﬁﬁreﬂ%ﬂnﬂeatréh BoriY mafrbﬁwemda}torﬁé)@t(amfnatrdsreofm g toe.
Chroni c gout can set in after severa ¥ears % at t tac S (g]e ”ﬁﬂ%
danmagi ngeHoes sadinapialion rate ragumataidagior anjibedy AetegRinglin. g I\/bst
cases ocg,gf bob}! dERAnABEor, difbbﬁégcé}tst ack rarely occurs before the age of 30.
[0081] Undifferentiated Spon Ioarthro th éplt)sep)ﬁ%: ’ﬁ)aerm use th

descri be synptO9R8! dvienide W”ﬁo'gﬁﬁhﬂﬂﬂ §<th SO FEYHESR %3%0%% Gfreet t he
criteri aoffd sifhilifol rAbdrhBidHrReiNe ButH fnrﬁt‘gj(b!éf&éla@ ey lcharlasteozeorby at ed

di sease.” A nunmber of well-establishe Eﬂs?én rones a

spondy| o&fl@mmagar RLONEmeN %Q”f‘ﬁ‘é,ti"ﬁtﬁ'ﬁﬁbe Y %ﬁlsﬁﬁe@{%ﬂ%@wj”ﬁ‘fe@ evyléeurpl '5 ©
art hri ti grhrfigewrich Brd &dtSrmfthed BY thRnsyRiptdris tanaévelosanrig, thééist mohﬂnssoytr@r one,

chronic reactrve arthritis and e t he eate uveni | I is. Over
time, soWBEFEANNW FRNVIGHLS /9 ‘F &ﬁfélrbﬁsea YREs |n°@8% PREGA g‘ﬁ'ﬁﬁ J%Vér{sﬂpondyhtl s
such as gakiaesid BEhRROPEYAMRHtS,; and systemif AR8agde @Ne@réeasm)nhepbaumamcular

spondyl oarthritis (JSpA), ..also own as, Juve e h

t he nedikyeniedpgymaior %V'Bﬁrfoﬁrfo ﬁY"?HH'(S‘E?dUFh%Q%? o?@%’ﬂgg%éé ,rf%oargl L cause
arthritis before the age of 16 and may span through adult Ilfe The

juvenil e spondyl oarthropathies include undifferentiated

spondyl oart hropat hy, juvenile ankyl osi nﬁg spondylitis, juvenile psori at| C
arthritis, the arthritis associated with inflamuatory bowel disease
(enteropathogenic arthritis), reactive arthritis, (Reiter's syndrone is one
type of reactive arthritis), and the SEA syndrone (seronegativity,

ent hesopat hy, arthropathy). JSpA typically causes pain and inflammation in
the ]OI nts |n the Iower part of the body for exarrple t he pelvrs hi ps,

o o o o Y Y




fever, painful abdom nal nmasses, and generalized wasting. Crohn's disease
shoul d be suspected in a patient wwth the inflammtory or obstructive

synpt ons WO200%15880above and in a patient w thout prom REMUSAIHYGPT ons but
wi th perianal fistulas or abscesses or with otherw se unexpl ai ned
arthritis, erythema nodosum fever, anem a, or stunted growth (in a child).
Laboratory findings are nonspecific and may include anem a, | eukocytosis,
hypoal bue;bgsﬁmps fAori ST §EHRElim VAR Maff a@@mfoeatd@ms afeardcst f seltdnast ed in
el evated ESR, C-reactive protein, or orosonucoids. Elevated alkaline
phosphat d!?éa%@"ﬁsgiﬁ?ﬁﬁyﬁ”)t PERRgsOhidint® s B%W%ﬁ%yl ng col oni c di sease
often reflect [(WGQg% Verﬁl@ |r@’£dﬂ§é Qﬁhrﬁg% pérdisten® or l@céﬁlﬂeﬁﬂ%nin%tféﬁ ateYoirRde by
X-ray. advanced cases, the string sSign nmay be seen with
mar ked. Hémllaétqrﬁe@tuae@thavﬁjbtgév&smam&@f%e ageWl! |oops. In earlier cases,
x-ray di agnos {607 Mum%gf@aﬁlc%h%g ik Ipsthlidtic éﬁ%?ltl@!h‘ét%ﬁ@lﬁ ER@sforbar i um

enema and enteroc ysSi s how superficial aphthous and Ilnear ul cers.

Col onosc 8®yagef 1@|YG9®9WH§' Ch%ﬂa@teﬂ%ﬁﬁ‘ by the trresear@ gh@seric arhritis e  RsoEdis:t i s
and al | oy; Qﬂrbﬁegrtﬁht%“a:’r{d &Qéds?ﬁv@mh@fdﬂeﬁbf!goéa&ﬁﬁstlﬁ IfbR&Imdiitied @ g. Uniigg G

endoscopy may identif gastro odenal 1 nvolvenent in Crohn's di sease

pat i ent sonpPRyehalypis) a(gi adgimiht igtery of psoriasig D astpreciupediate cgIpiive; 4sis g

chroni c, aHﬁlHﬁi RN arfiiHlis U E%Ftﬁﬁt'isvrﬁfa?br%%éé@tr%rékﬁi cﬂﬂhdltlﬂntﬂ% Jﬁ@ﬁ&ﬂinﬁnt

nmucosa, aracteri zed nost often by bloody diarrhea. i arrhea of

vari ed i Retersiat gnsat@f iguenieirsariatic arifvitis §;m%sammﬁtwolwﬁbrﬂt@rﬁtsn@"|aﬁtiéaf9%| s

are the E}p,ﬁg oft ﬁdgé&?ﬁ,gorrs of ulcerative colitis. Usually an attack
us|

begi ns i ?/ i ncreased urgency to defecate, mild | ower
abdomi nal cr a9 1] Aneneasnset. MelilRiediated dispideris sharactegizas Ry fibresis. aTheack may

be acut eapds; BME’@" Q§U§ed Mérélh réfdrden dtﬁélé‘@éal@bﬁ&ﬁé’lﬁ&\ar% 'Ql’zeﬁ‘?ﬁ@xceés‘l\&ns of

f
peritonitis, profound toxem a. Sone cases develop follow ng a
docunent éapwtmmddnete@ol@m ofdikeddic raterial kg, PrERCpIdpEBAE} nresngpss to

ul cer ati geseamidkl MerhahQ chiis, &%El@%;ﬁ@?élﬁ’s aﬁwbﬁ‘néitré}%w ﬁFBUes}%E(l &OoWBEg or hard

and dry, but rectal di scg es of nucus | oaded with bl ood cells and

whi t e bl beglingegene %Wc%ﬁé‘h? r@nl%&@ej?e%éfﬁmw Bé%ha%QMPE'astwéf%%ec

Synpt oS c@ Sctivblich Sd SHBMEMRkion bhd Hb|fé@éﬁfab&1mu§1éﬁ&ﬂClﬁbrléé@&bﬂ&hédé,méw@é)' s
becone | goser and the patient may have > 10 bowel novenents/day, often with

severe cf@ﬁﬁ@"?ﬁﬁ%{wmm@% thay afee%%SQF'aieQrY\@gh‘(ﬁcu'ﬁﬁ dipRAresr RSPt €aiaci ght .

The st oolzeaEyy cb.%bv%%@xse @ﬂu p@ﬂméalma@bmwuse%d 4¢ wengHkl memﬁmséueal nost
entirely of blood a I'ai se, fever, anem a, anorexia, %}Zr ? | oss,

| eukocyt 88¢ 9r9aaﬁdstﬁm§osap*baﬁm?eweasmy<vahu@geeﬂtew' ierd\yaRsi igns

ul cer at i ¥&g8¥out(PG04): TBRaIRA R @Rk BerdHes DI V. @R /60N 15 26aRN&{2008))POtRert a
presunptive diagnosis_ of ul cerative colitis that shoul d al Wagr&q]ge confirnmed

by si gnoPRAYSEHHY, Chﬁmog’l?r‘fﬂ%\t/i: gegsqragjatigeyndue s ANHBIUESS W'Sdi sease

acti vi t ywHi8 fissisyconafiBhis cévae aWG@Q&uﬁWEétﬁB@gle@ flsﬂﬁhé’v@f thaifbemostsl
friable, with |l oss of the nornal vasc | ar er.n and of tenla:%np scattered

henor r hathese speditionsyihe apreral meghanisms eéﬂlr\gl oy y§>f°éaﬂ§%'§ JpeuRy AvVeriPtY pl e

Pi Npoi Nt efRRint ln-EBR\niB#PQSWenStﬁ@I&ohdlﬁ&kﬁ inflgated Irﬂ*e@p@hsé&d ansrﬂm@ymﬂumhm@y
dotted with nman %Hdl ood- and pus-00zi ng. ul cer sa becones

pr ogr essPeEI3n; by e ?%P%%FY‘BH"%%@“HW?WA@@ Qfg‘f’%‘?‘fﬂt?‘ient o the

bowel rmﬁﬁilt@tmgaél&e(e Qﬁé@bpﬂdg@erﬁcwsy Bn@ RRideNS cdlidwihenthe @iXssiatesy.,
characterlﬁe sev

o o e rhge oS S iss P Bk by o 06 BB B! ot

Bi opsi esinyBlyedth the @%p@ﬁpr’hbﬁt a@demﬁa 8BS POBMRicepsElytubinedidndse intibiees i ous

| f-1irm litis; t hat t ch t
(it or t cUR PRI BRvestea Tioudp slovishs SroLaTF O PeicBr i cumr Ak P)S
i nfiltrapgfertémipottis plogredsiag IdQs‘éta§e Olin thié Rieihey, umﬂmcv;tbmﬂltsatuoE\peayls@unaJngrolle
as to tic ter 0SCO C al angC S rare nor mal ;
P o o mSgpliig o Piersite) PhATRAGT 68 hieRBaT PR S BB "here i s
I Ofsls of E he nmmapl | A\sa&eulhare|rpatkttewnm"rbwmls"bs leegasemmngmodﬁyIMhOﬁbrgﬂslaslnl c
in ammati on al . n.sone ne e e
sever i t y 2SHINYIRHRD E?ﬂf Cog?(geéh&epé’ﬁ'“f)ﬂgpg’&rﬁﬁ% a[ﬁlc%WS%Nﬁa'SEB% gelisy ﬁ'ﬁ[]?fer ation,

nmucosal edema, and absence of forned stool in the diseased bomel Later in
t he course of disease, however, the entire colon should be evaluated to
determ ne the extent of involvenent. Tokﬁl col onoscopy is the nost
sensitive and widely used nethod, although barium enema can be informative.
Col onoscopy with biopsy is nandatory to evaluate the nature of a stricture.
Bi opsy nay al so hel p distinguish ulcerative colitis fromCrohn's disease if
the inflammation is highly focal or if a granuloma is seen. [ 0086]
Irritable bomel syndrone (IBS) |s a nDtlllty dlsorder |nvoIV|ng the entlre

"
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[0087] Irritable bowel disease (I1BD), also known as inflammtory bowel

di sease, is characterized by chronic inflamation at various sites in the
C tract . wWoBDYGAMSPi ses two known clinical subtypes, Cr@#omGs20v9¢ese ( CD)
and ul cerative colitis (UC). Certain differences in disease patterns
justify a distinction between Crohn's di sease and ul cerative colitis.

[ 0088] Pain associated with IBD and I BS may present as either chronic or

acut e pajifher§& in@bARRIGe ﬁsd&%r‘éﬁ@h&ﬁ tHeBs%dySFuafdbtaetsoaacreté alrioANgid by
defication while chronic abdom nal pain is t of Crohn's, dis ase

Wi | e paPfirasgiitrrimatiycentaining Bvedrndioslypgdy oo ﬁP ﬁai??%"ﬁt 31 Ry

extravi sggual n&%ﬁr@édré{sté B@§c€lla@é bél%ﬂﬁ@rd?é n@blrhe woupaepralife2dé, and Yreical  pai n
is pain associated e viscera, enco ?ﬁ@’s t he orﬁaﬂs of the
abdomi nalpragzameypts qftf@ﬁ%ﬂe@%ﬁﬁ%t”?%wl"ﬁrd@att”hec%'@ﬁe'g?sg% oug ot e hiest i nes,
col on, r&elikeThANErofd Bt RrORAGSr éﬁm&d}@n%ﬂﬁébkt\f&eﬂt&téﬁ @BNix g cormictipgi N has
five inportant clinical characteristics: (1) not evoked fromall

vi scer a {ssHgaastiaga: and song.\fallaggn @H@?U'eﬁﬁﬁtr'glﬁﬁt@”@‘?%E@PQ' styGlyres rRyed

par enchyqRnhahg whith 8Wuhb Weoun@ dadh Biher (2 rdpblrkeshéliﬁtC@la‘@@déxrhﬂsﬁ#@éﬂrdrﬂ
visceral injury; (3) it is diffuse and poorly | ocalized; érr%‘dzﬂ?f‘l s referred

to ot herforaeat ypes of thege. (e | the @O%I@emmhrsefauw niSkippteido i c

refl exest,y SHEB félﬁrdtnli'@krﬁ%lé@dives\é@@‘ érﬂd"'iﬁterr?a’l'@rdaﬂ\éﬂfxé?m#rywmls&ohdﬂﬂsms)n t hat
occurs in renal colic, [0089] Pain is an inportant physiol ogical
prot ect i 'V@'U%(ﬂ‘a'aﬁ"esﬂﬂtﬂ@g‘?%wed to war n of danger from potentially injurious

stinuli ?l?n t he Ry biReARs a%@dd:rét@ﬂmﬁtﬁbro-gréeegy S&l@;ﬁ@tﬁﬁﬁfu&ﬁ&ﬁarﬁ frosigh a
specific se rimary sensory. neurones an

t
stinuli via per |f?#t@toal‘"‘i%ﬁﬁ%lsn@hrﬁ@'&l?&ﬁtirmé ?ggﬁeﬁa%"a??seiQ%’ﬁ)gfzg

Neur obi ol ., 57, sdpAfRdrh® oldormRH .ﬁar)cedemﬁaqaﬁensr@ets thrbﬁeasmrre kmcws as
noci ceptors and are characteristically small diane qngxons W t.h

conducti on vel o@sPgsdes '”Néﬁﬁddéﬁf‘@raé'y EW@B‘dea‘i%'”Pﬁt"éh@r acdﬁﬁrrﬁfl?'@hor\émd

quality of noxi Qgresd li {ﬁ@hdﬁg Baler pHédhta tdutdgitaul@negicaphiical |y
organi zed projection to the spinal cord the |ocation of the stinulus. The

noci cept ors ar e PReYReNI3Ndyseq, d@ﬁt"?Wé‘W@F NEMPEINAONGY SRRsiSHNIYEedd e t wo
main types, A-dekpitatbhhRiugedyryel i nat ed) and C fibers (nonrryel i nat ed) The
activity generated by nocrcetor in tranferr

d
processi ng (n t FETRET sephreRathies asias Cd‘f"\?'eE‘HrX/ br8?'53t( g”?)’r éﬁr?ts'{)tgﬁt rel ay
nuclei, to the vguklQhesas, sfctéadowﬁma Fodeiung mephritisp fochEsegateaneat glonteeuler t he

sensation of pain i s genera Pai_n. ma ally be

classified as aSGEEsly '%t%fﬁpa%t}r%e%&ﬂ?”b PorRat, %Ht?f#e% g‘[[;f’r? 'is

short-livedu USl@lt'Wrobré/eé\ge seRAIGRIAS, dr@l&édratrd»rt mdacemsgmlﬁbr;osassom ated wit h a
as a specjfic i S o fen shar severe.

specific cau
i g the Ki nd'vgf i ehf'?rﬁé@ &8 CHLESE: %%M '@H%ec‘i lfve5 DrepiSy i %?Pcrpﬁgldﬁ ting from
surgery, dental swatdhepatrt%t(l\msm)omrhay gpctanjory, pdmbey kilEry cidbesis nnftactgm'mr ally

result in any persrs sy.chol. o ical res n, Con pai n
is | ong-term paVia ?WEQP‘F%} i hbonfcolgeﬂ‘ﬁfgct[ rﬁ”gé'g‘%ﬁ ngtﬁ

| eadi Ing tOf(V) ﬁnlﬁeaearr\tr rié&lyﬂmtsr@ge galracﬂaitd)nenmldednal probl femls Cogtm_n

exanpl es of chronic pain are neu t hi infu iabetic

neur opat hy (VBostQGPEN§ABPATIRG F &I b&gl%%‘ CCQF’}‘?%FI r?"t?&?ﬁ"étg aé{f)ﬁEﬂbSﬁ‘él B¢k pain,
headache, Q\'slm)ceMy@emph@rstcarrinblandnkerorusaa@ c&mrmmuocmdwgugarpatd @taem

[ 0091] When a substantial injur (&d%? to bo%%tl Ssy Vi.a sease

trauma, the charfiRligOiseeres ecﬂ‘ SFlede 2 SPER 8‘?@ Y APIOSSang there

i s sensitisati OfnydbfbRRidasdne r¥stehdsin bineracuosis, Wegedney's granalthatesid, r al | y
where the nociceptors term nate. These effects. | egtd to a hi ghtened

sensation of paixeq FPrKEEHYE tssHe disRRse anE EREINERIESHPe useful, in
pronoting protective behaviors which may better enable repair processes to
t ake place. The norrral expectatjon. woul d be th sen ttrvrt rns to
normal once tRE7PhiT{F {FMa brﬁgg(plgga is @HR agwn ??‘1 fﬂ%Yr?d &‘%eaer&fgstat es,

t he hypeamengdr cwe‘gté otahembtoa@gtysmcm1beabrtaggfqmone;&nam fisonofdiga due to
nervous system i nj ur S n apnor sor
nerve {1 BS 24U etronic; HdRPEHE FeinTPomo B A fure IRrTRe o PR P ERSET e

Salter, 2000, Science, 288, 1765-1768). [0092] O |n|caIIy pain |s
present when di sconfort and abnormal sensitivity feature anong the
patient's synptons. Patients tend to beyuite heterogeneous and may present
W th various pain synptons. Such synptons include: 1) spontaneous pain
which may be dull, burning, or stabbing; 2) exaggerated pain responses to
noxi ous stinuli (hyperalgesia); and 3) pain produced by nornally innocuous
stimuli (allodynia - Meyer et al., 1994, Textbook of Pain, 13-44). Although
patrents sufferrng frontvarrous forns of ‘acute and chroni ¢ parn may have
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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
act | vat &g rpfg}f\PaAtMR&S Qrfe2 8ld &fﬁ%%nd!#rpﬁﬁ\téc udbﬂrpﬁySIBéﬂ@xbm&iaﬁdn Rutibedin thd i ber s

pI

transmt

e responsi or sharp and stab
sensat i daedermim%own’g@thﬁbav%an@b?'méfﬁ%wmsfawﬁm bofp sideg Iot%grbp a)ﬁfsgerfn%l
convey anig bt 47 AR N oddRSR 167 OFiBRY SRR RSMcAITERoRApispayPai N | S

a pr om nen eat ure of palin from cent ral’ nervous systemtr

strai ns/pain aernsptlombngrma‘rfy@% irthie Zarm ofoathealiogynia el E‘d?%mé‘éﬁg‘? ahprmally.

post - opgf At béﬁ?ful%h{hl %h{i" hf/ﬁ% @@é@@a@'ﬂ&e&’é&séﬁsuﬁw © aiﬁémmramatw) &hhe
posttraurratl C pal n, co cancer ain and Cancer pal n may
be chr omﬁectsaofrﬁbwml%mtajwaﬁ eatmnéa\aps&? psgessgd uﬁ'ﬁﬂéhep%tg Criffi8g3che,

faci al H—é}{)he al YA REEX @he&%nﬂﬁiré)(ﬂ@?fdﬂal @é&@cnhék@éioﬂ/béims&/%ﬁ@lﬁ(é d.hexspy (e.g.

post cheno a syndr one ronic ostsurg}é@ pain s ndr or, post

radi at i drikeri/pain emi?s) apdrinferfersass thaapurabe o iRndar P‘P'Wsr‘ér rﬁpo

chenot he S@g%/ ‘%{m’mnot her apy, hornonal therapy or radiot herapy Back pain
may be 0 hernirated or ruptured intravertebral discs ohﬁgbnor malities
of the | unber[0p&deAlthosphichronicawidsspiead Pat inedalipakayRIR ChIREMER9Br { he
posteri DHUdFRYores Phote ontelblRMWing: but i n
some patéaet'r?ﬁgqyw&%%o é#@?’%\%ﬁ?@ vveecksnﬁlt bec maﬁga chr nic condition
whi ch' cafatigue, gleep idistiraanags dmigraine gt {epgion headaches, 0@@21‘9 Wil ¥ ’Ri“&‘ pain is
cur rent | shaflGLd Paghndsy RetiuBné)inkdrAihg diifRiosS HiftheBy ard ﬁnigmgrdyshmnahear

dysfunction®rn rvous system Nerve agﬁ ca e ca#%ed th ma and
di sease ranltiplﬁmbsmnch'!éSQf@rtMt'ﬁﬁéi!fif'é‘ﬁa/t‘??inée’ﬁ'ﬁ“ﬂg (,CHHQQ SERIOREHP

with div ﬁé%ﬁgﬁ%&doﬁ'@%&é of ESRA (RAPHUAS pridkbmenenNAS with mdn9d:oh<mt|orrsethatpher al

neur opat etic neuropathy, post herpetic neuralgia, .frj nal.

neur al gi @ausb&bwnmam figeamevalgia eaSRIRY a'SHIeWpW&E}CSQE'EOﬂ“Wm%?ﬁWg%% ALY ‘pai n,

car pal t&k{m %]suﬁ‘y BF‘B&ﬁESoufn Rbroit ai&?a%at{éhfsortf@ tﬁétldblcaﬂdmb&ve%tm,smnotmed With
ypo

chronic r0| ism urema, mnul tlple sclerosis, spinal cord

injury, ﬂmSIsl Weﬁl% gedgiber tastorepxaremate (el SHROMSF i ci ency. Neur opat hi ¢
pain is @9%}15%84%5’63& LA a RA&RE agy cah aasodidtetiavith no

protective ro is often present | after ar.i gi.nal se has
di ssi pat @UOWQWWTO%MCW'WQJF‘GVBWEC W&eawef”*f‘ 83 h?f '?ig E@gﬁ(ﬁ% a

550- 10 f 6fs ofl@Omydigiacet , 353,
2959 196 rgl"h?hlgfayarﬂ pdil E&OEMWItPﬂMeWt $0 yhlg

- ons of neurgpat hic are dif 0 t
they are oftewoﬁ@{g&@@&ﬁwu@%\?@ﬁgb@t%@%”ﬁgﬁ ?ﬁassevéj?ﬁc?%setss%&rpgﬁ%logetﬁeZe
(Vool & LRC OpheLdbroifleIRint& ok Waﬁé@ﬁrom tntefiiddnt Spistide¥\oa| tbaczknplauh/ahatl QeTur
1999, Lancet, 353, 1959-1964) Th ncl \ngtE@Efp nt aneousrﬁ,rg%}al oi aﬁ fiRp be
cont i nuothsoughest [fa iz seYaie CBPO”!?oﬁH h?—f tﬁﬁlsﬂmesﬂ% }1 Yperal gesi a
(incr ealsﬁgdysé‘r@%é Iblchlly, Qh@f’ ﬂ%@éyrﬁptﬁnﬁtdrmﬂ’euﬁént@ﬂm aid sicﬂfy\assam(tbeﬂmlarlb@pk y to
a norma

y ‘I nhocuous_ st nul The |n e is a
conpl ex 8eq bEBoGkS, W@Br?@ﬁi%? gragualy PYFIIrég é%?%r??sc’f aaet ?&dwrﬁgbggpiﬁese to
tissue i BblHrM WualyauiPrapaedF@se frafher ehgm lo&umamwpsm@w@bndw!&sm typigatly

swel l'ing and pain (Levine and Tajwo, 19 Text bog P )
Arthriti é'asﬁ?'fr?dl with  ghareiagh RIYSIFEhSXAN f”&ﬁ%\gdf Sfyﬁ’a'pﬁm% 'erﬁ!rerg‘ al%}t@?sae%dsae is
one of t pgniGHRIBRS bk SpdnalitRna@ivel yis blopdworioinsluding detesd foiplébl‘\@@unt ries

and rheunatoid arthritis is Y.
aeti ol ogy of fqu@}rflsei'%is'%'ﬁt%?hr?"'gﬁ?‘?”mﬁlf \Egmdg ‘%)rﬁar’éten?y y S%te%f al
suggest Gthad dnichiyg Q@ﬁ'asﬁs Abst fféqﬁémbjl affe@tytnaskm@ttmrabm kbees, spalp.t ant

Gr ennan Ja son, 1994, 7-407 mat ed
Chat a1 mbgeboseom aqeaanntgr@wpe'acﬁeﬁ* Rovlens paie i Afidateq bl plifRsBHcd,
degener aih8ink dnBlor %&@a@ﬂemméorﬁﬁnwﬁlma\mﬁ -devrercaied, yirde to sgfmca‘g@olorgﬁd t hi s

is expected to increase t he b

i ncr easeflaoHakPYRjeE HY£°°§e'}¥L?S'RFEe”L %ﬂ?’sfsntﬁﬁﬁfsl Q%%%}e?éth%ﬂ ﬁompwgﬁ%lfuéor I{\Houge
& Mersfel der, 2002, Ann Pharnmacother., 36, 679-686; MCarthy et al., 1994,
Text book of Pai n, 387-395). Most pati ents with osteoarthritis seek medical
attention because of the associated paif; Arthritis has a significant

i npact on psychosoci al and physi cal func{l on and is known to be the |eading
cause of disability in later life. Ankylosing spondylitis is also a
rheumatic disease that causes arthritis of the spine and sacroiliac joints.
It varies fromintermttent episodes of back pain that occur throughout
I|fe to a severe chronl c di sease that attacks the spl ne, peri pheral joints
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esophageal reflux, dyspepsia, irritable bowel syndrome (1BS) and functional
abdom nal pain syndrome (FAPS), and, in respect of IBD, Crohn's disease,
ileitis amO200¢sswdi ve colitis, all of which regularly pCadiseenomussaer al
pain. O her types of visceral pain include the pain associated with
dysnenorrhea, cystitis and pancreatitis and pelvic pain. [0097] It
shoul d be noted that sone types of pain have nultiple aetiologies and thus

can be chgngbbies b@ndﬁ%r&tlbh@nth@%u@é@aals@afﬁbctélﬂﬁ}kfd?%b(ﬁmalédplﬁmgfber pai n
have both nOC|cept|ve and neuropat hi ¢ conponent es of

pai n i ncPugEolysipalkfores ofl RSCABSIS P@rﬁmﬂﬁt&ds‘ﬂg}@f‘%Lsﬂf‘?"?l?rqf@f’%”s iaﬁ | udi ng

myal gi a, édn‘%u@ MaligitwhRARENLS khdwn 8€ bébrl%@@éﬂirbv@ta( pm:asi@%um&tpﬁnad
art hropat I es, non-articular rheunatism R’/%/’Zt r.op. | no at h enol ysi s,
s biirags

pol ywosPqu@s'éﬁW%?@ﬁ?'ﬁﬁﬁq Rsoriagigfoligie RIEEBIPaieXHE! RSO Spai n

caused by, r i
Raynaud SeCB ent'{)%é Rg%r%% %(%é?t@ JoRh&é ﬁ&ﬂnﬁﬁhlari@‘ bdi@lar §§di‘ia§l§ Bsoripsis poﬂdftdtbt i s,
@

ere ona and skel et al nmuscl e isc nk ain,
such as @R FAANANAMN ArIdiNeYNASEeRpAized Pystyar psoxAsis of 4RmPYRe ﬁ"ﬁﬂbﬁ\f hr a),
cluster headachRriadis. Wﬁbr@ﬂolb&@@l ghéﬁgaﬁfslﬂ@d dsigpd o psstReRMazsdehkasas he

associ ated wth vascul ar disorders; and orofacial E%{ﬁtﬁ“ﬁl ncl udi ng dent al

pai n, ot histojegicrcharasteriskiep sHshtas epideamatbickening afhBa'a §f2F nyof asci al

pai n. [Oleé:’t%b!bblcéllyaﬁéér%@|§§ur9éntl§rUehé1%'a'tQ|b€@ﬁ@elpméﬁlbtéﬁsau'tdimmé disdridee used
i n conbi nati on Wlt one or nore ot her her apeuti c

F |
ant i bodyOpsetphpsejiasisis Henay gppsiual ekthe haicahs mee&ﬁurﬁggﬂ Sﬁ?ﬁ?&%"i’%@@"? "

I nhi bito f ;
- heunat Olf gwls%'&ﬁ ) rB8UrRrRYS Bnd, r?ébaét&%ll? éb@lté@(gceﬁﬁatléhsﬁ @@éyh&s@ W€ Psdrasis

arthritis, osteoarthritis and pai n. i.bodi es
ant i gen-BimasieRy PyEiuationa P@H%‘?"éd’i'“'ﬁﬂ&'&rﬁ@'@tﬂ@rptqm\se?%fg@ 'Vg" ﬁf@soé'éﬁ'sbe
adm ni st grgAodiIRy E):ﬂﬁlagétb'y?urbtt vlsﬂaﬁyhﬁsﬁe%ﬂﬁg fHesaientsoskin l@élohﬂsdaiféi)edilﬁiﬂnlt dosage
forns. I\/breover can be adm ni stered at. the S?ﬁ?ﬂaﬁe{ rho at different
a

tines. m%%%?’bt%'ﬁ@”éﬁr'ﬁp’leéﬁ"‘iﬁ for AcPaipiaiR figgagiis Weelifed in
conmbi nat { i pidbéyisalbjectel 16 a ®ibtdI65E aRSly S taIBbk 87 Righk REbs@iaplr ti ons ther eof .

[0078] Systemic lupus erythematosus ("SLE"), also called disseminated lupus
erythematosus, is a chronic inflammatory connective tissue disorder of unknown cause that
can involve joints, kidneys, serous surfaces, and vessel walls and that occurs predominantly
in young women but also in children. Ninety percent of SLE cases occur in women. SLE
may begin abruptly with fever, simulating acute infection, or may develop insidiously over
months or years with episodes of fever and malaise. Vascular headaches, epilepsy, or
psychoses may be initial findings. Manifestations referable to any organ system may
appear. Articular symptoms, ranging from intermittent arthralgias to acute polyarthritis, occur
in approximately 90% of patients and may exist for years before other manifestations
appear. In long-standing disease, capsular insertional erosions at the metacarpophalangeal
joints with marked secondary joint deformity may occur without x-ray evidence of obvious
marginal erosions (Jaccoud's arthritis). However, most lupus polyarthritis is nondestructive
and nondeforming. ’

[0079] Systemic lupus erythematosus is rare under the age of 5, and most children
with SLE develop the disease during adolescence. Signs and symptoms of juvenile SLE are
similar to those in adults. However, children have a particularly high level of transition from
the discoid to the systemic disease.

[0080] Gout (also known as gouty arthritis) is recurrent acute or chronic arthritis of
peripheral joints results from a build-up in the body of too much uric acid, which forms
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Rheurmatoid arthritis [0100] IL-6 antibodies and antigen binding
portions thereof may al so be used in co-therapies. Suitable

ant i i nf | NORDGYW5180- t her apy conpounds i ncl ude: cycl ospemiuse)09pedsatr oni c
acid, efalizumab, al efacept, etodolac, |ornoxicam OM 89, val decoxib,
tocifi zumab, abatacept, neloxi cam etanercept, nanbunetone, rinmexol one,
153Sm EDTMP, prosorba, im dazole salicylate, oprelvekin, hylauronic acid,
naproxeng Qfarsot)ﬁbp@é'ﬂosfllrﬁ&ﬁfseérﬂ caluk’éTWfI ﬁ:lﬂ?é'tngm b@ﬁﬁgpéﬁ Helie aﬁé&cdfg%@ﬂﬁére
actarit, tenoxicam rosiglitazone, l'azacort, adal i mumab | unom de,

ri sedr onistawelingi mﬁammawpraogtemrem@atm g aml@hﬁ@quesﬂy s 65¢he;big fopx iGheanic
anaki nra dafh d defoHdBints

gol i meO&?gﬁ§§ﬁha epé%)ePJI t?fs?%;k%“l ant P%’“g éeb:i pr of en, | cof el one,
t ensi r ol Andidesteyingicellsratihe kignewnt Masikasamacqyr éﬁ'ﬁ?@ @n@thec&rﬁél*taﬁb rargly| e
antiinfl Fgm CP-481715, ABN-912, M.N-3897, HuMax-1L-15, RA-1,
pacl i taxg cﬁé%%;rg%%ﬁééf@o 39141, AED- 9056, AMG 108, font ol i zumab,
pegsunercept [Q@ﬁé] h’adé‘géﬁmtlafég|Smmoar@m*%@39ﬁim§rmw932%d%%k? K- 832,
R- 1503, Raddi®e criterfrresa Ut

ReN- 1869 n%gbgd’%fgg&dy%w’g F’%‘gﬁ?d(’%‘g 460, ABT- 674, - LenkoVAX,

LY- 212739@gnqsmpfmr$ylomg $p@)dykitirorapletast disgase oh pymbereRovel- esmhm@ PG

;??ﬁgﬁer %%dz‘%ﬁe %fq”&“%%\ﬁfﬁﬁt%@%?%@%m By faRf ineRarRCaridIRE o ooss0

and PML- soondylitist mmlhaﬂhnt§ the arthrm%fmfiqmmetoal kove! disgpess Refar %Wﬁdtﬁme
bi ndi ng pay, hlb(?@actt&g'ﬁﬁﬁﬁs éﬁ%yenfcﬂérs&@%la{%@ G\Fénﬁgg}tﬁ‘r‘:tg ved tilm@l sdrie pbsgiat ment

of osteoarthrit nore ag en S use for treatl ng one or nore
i ndi ci a with 9Spavdl deyslen gweﬂ_:fdaﬁnﬁdefgrr@pf sRpsy'gisisuieh af anlpflosingerandyfitsne or

rore indicla RosabLaRmigihid sﬁoﬁd&dc}éﬁhHﬁ@ﬁ S, GRERAA RUUgefife anti -1 L-6

anti bodi es or anti gen- ortions thereof i1nclude matri x

met al | opBeerslylngstaropriviy) tslthmmidtcaktgrm &g@r@e%afs@"ﬁmﬂddhﬁwﬂéﬂc qdisRASERD| e
nitric oxhilf chlidd Wik er*B!ré Wesage'd?hbl%hﬁ PRy ﬁan't%%ﬁ Bali ke 'IgfeQMWéhllé actor

(1GF) expression or activity, bitors of br obl'ast growt hfactor (FGF)

expressi srpngyloadhriopathies in ebiﬂddﬁeéefé'ﬁt@pﬂ?ﬂd)é%ﬁ@@%ﬁtbh gengeankyiasing
i nhi bi t Oéﬁonfagmisnfu%.lu@%bnaﬁé dhriBX RhE SRARR, AE50@5tel WithYnfldnithatBiy kgwel of  t unmor

necrosi s fac F-al pha) expression or_activity, inhibitors of
t unor ne@!s%ﬁes(ent@cqnaihqgﬁale@ﬂbrftés)gﬁé@@ﬁ@f@ﬂb%&%ﬁ)f SSYPFoaS i5ANS YR i vi t y,

i nhi bi t ofegc@fe Mg, an@mrsaé/s sﬂmr%e?&érbrvégtaﬁww emhe!sé;%%/ athlophthy s QEPA ase

(BACE), 1nhibitors of CE-4, 1nhibitors nucl ear receptor rev-ErbA al pha
(NRLD1) WRisabseausps aaln@@ﬂmﬂaﬁwatmnﬂ t:heue'ﬂgs iBthelnwst rart PENe #PEY.defent i ati on

sphi ngol éﬂn@b!@tﬁé ?él@k”hnﬁ@%b@@' aﬁ@ﬁﬁ#@é@btﬂer(a?&% &)th@b@dﬁ@& &0 BE af6dteyi ty,
i nhi bitors of ei nase-activated receptor é expressi on or activity,

i nhi bi t ofuchaAs tgaﬁpmﬁe@y@sﬁn Hbousgls. chﬁt'SU%léi‘ 1%*&5%\{ ??%'S?)Pe% n (CD- RAP)

expressi on oroagsi Erdnn's disdlsBiid 8hensPechic @hRinit tdrdaffal(nfemiatofkdigdase _
inhibitors of resistin expre55| on or actjivity, inhibitors of a ISI tegrl n

and et alhPbesk oMy afixcipieeystaliie IgHMANdgralorbRut MAYASSHERRNY KRR
subconpopgat Cﬁw?&rﬁ?& diBFRELWHH BBdHinAIGHairY, iféer, dridkix, dight Mdssf Aoy hgmemérde
receptor-like 1 FPRLl%_. expressi on or activi tty %810%%5 Addi ti onal
exanpl esAyAdrayanass Qi ddingss #1% B MOPHSRMBAN MRS, o Crohn boigrass: Lice ant i gen
bi ndi ng Mhbﬁ@?mbﬁﬂ’(sﬂﬁélud@ﬁé&%péﬂ@lfEVérohi@hDéweMbP redal pa'ﬁ'l anBre®@s! -
i nhibitors of aE?recanase - - 2; 1 nhi b| tors of &E@ qr - 2 ex%f(fsm on
or act i vPIEgHINg nhrdintsarieease Wﬁeft the cplgn, the regfugy gp Brallgpteging A% and
i nhi bi t ofzpe Pistankes, hisothe 8fomdEhEMBUBS 8hdPBsEPhaged.i Thd dost common patterns of
~ Crohn's disease pathology are.(1) inflammation characterized by right lower quadrant
abdominal pain and tenderness; (2) recurrent partial obstruction caused by intestinal
stenosis and leading to severe colic, abdominal distention, constipation, and vomiting; (3)
diffuse jejunoileitis, with inflammation and obstruction resulting in malnutrition and chronic

debility; and (4) abdominal fistulas and abscesses, usually late developments, often causing
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[ 0103] Further exanples of agents useful in conbination with IL-6

anti bodi es and antigen binding portions thereof include IGF -1 or -2

ant i bodi 80 2PASEBGept or -2 or -3 antagoni sts, CD 44 anPChasees/044887 -1, -4
or -6 antibodies, TNF-al pha anti bodi es; TSG 6 anti bodi es; bikunin

anti bodi es; NRLD1 antagonists; EDG 1 antagoni sts; PAR antagoni sts, CD RAP
anti bodies, resistin antibodies, C s antibodies, and FPRL1 anti bodi es. Pain

[0104] | ke@r%df@%b@ﬁnr@f ma8ddsI8My §iaiRgd RRSHAP RFohiRe |§ seGhBuBBe

&
admi ni stered i n combi nation w ? ohe or nore aadgll tiona armacol ogi cal | y
active cGHPRAFRISN RAatiertavithytbe inflammatery gapbstruptive wﬂﬁﬁ@mﬁdgsmd lgove and

adm ni st g{ ﬁga@ént W‘Iﬁo&%nﬁwb%l‘ é%ﬁ)toﬁhé]&]gt‘?/vlﬂoﬁe?ﬁﬁalff@fd‘aso& abERREEL ﬁrl With N

dosage forns that can be the samme or different. Al ternatlve?é%
corrpound§"‘t%.‘ﬁ'%é'”%2€ﬂ‘ﬁ"ﬁﬁds@"€?f@§ efphe@atiodpsum. favas, mlmémrwggmwra@mept abl e
sal ts of chigg. nawraﬁﬁpﬁm%aéréxoﬁs%w@aﬁ@ma nith SOUK3E tU§i§d in the
conbi nati ons. | es of ounds that' can e admi ni st ered
wi t h | L- bYRgRibusBenaia, @md @ﬁrteuag%cmeﬁelﬁ@f agHierohaseiegctanisireltsctacho lelyeted ESR,

[0106] %Cﬂeaam%&%ﬁeoﬁorﬁ%&%éﬁ de%fe'd‘é‘ﬂsébﬂé‘gﬁbé PofisS URY “f%}lt%ﬂk‘ecox' b,

rof ecoxi b, parecoxi b, val decoxi er acoxi 4 coxi b, racoxi b;
opi oi d aﬁéﬂij@@f'@%ﬁesﬁ@éﬁma@nmW@%dlsﬁwmﬁpﬁ*ﬁmé”mewm@déﬂ@ﬁﬁanyI
codei ne, D;gglmggp\,c%wﬁ,adg)éygqgf hydr ocodone, buprenor phine, tramadol,
and nal buphi ne; nonsteroid i i nfl ammat ory drugs (NSAIDs) such as
aspirin, dicl 508Ahi adyancecheases, the stiipe slasrmay bm@erbw@?nmaﬂ@pnlgalamctures

nepaf enagpq mrmt@gbpenbf& Phgrahe ése%trspeﬁagné/s.é Qgh%{.ﬁleég efich as
sildenafil; ha- 2 ands suc entin rega alln

| ocal anauisq'mubtescwéﬁt %tumn@nterpamlmw ShOWrﬁU@a@" awh@htmml

canphor g RERY boﬁyﬁbé&%& ah8 bxopsy Y may %Wrmmé&ﬁ)sgfof@rw s &éﬂﬂ?%n@f

corrpounds and cl asses onmpounds can be use conbrnatron wth

| L- 6 ant dlsvadlieast wﬁwiﬁaiﬂqrg@w bippryi ¢ heplerinahileur dlreer G| endoseepy ray igentify at e
sedat | Veéastrkéﬂﬂma%e&{/é}ﬁémt iiCPd RS dgedsd p%ﬂéﬁQMh%ﬁe#@NéMt&}nﬁdat Ive
action; Sedatjves; skeletal nuscle relaxants D-aspartic acid
(NVDA) recept B8 élnpbvgfﬁﬁwgtcglmsa$ BIEROAIgs isflamgiatery. and ldwaﬁn@ dispaseepsiag émnt s;
ant i CoNViRbSRBMNR fiksdsadsharsAERERIGR bteh by BEBY KRR NsboANLIBHREA &f ried
particularly NK-3, NK-2 or NK-1 antagonists; muscarinic antagonists;

neur ol epmte@é*tv Fehiiyreiignys interspersed MiB FewnRtopiatia teryalsiase the mest sa@Mmaner gi cs:

cor ti cosgyrimbms of SigératiRnédlitis. Uddhlly bF e/ HegRBARigbasIP Wi hGeas sl h as
a 5- I—I'I'ha)ftﬁIirﬂ 5 HT2AI and' I5 I—ITSryeceptor aer?ii:’fggor:l'sts'sﬁ)Vél hol I ner gi Cr§er§d90

(ni cot i nﬁoc%e?%ﬁﬁsq guldilouer abdamingl AEMes; andblaedandpusuginthasieels. Saweygsean

recept or atfatkdmiylNe AMSGRNMUFhiIBantSRIIOEGIten ViGeRIRtheaNigR FdVeF Sighd©f as
sertraline, noradrenafine %nore i nephrine) reuptake inhibitors such as

r eboxet i RESIONYS. BaY PIaiQKngytoxesniay ?'EBG%%Q% c}pé(eloaljgllovgqg deisFHmRMed WEREARI i ne

r eupt akgeighharhéBiadis baumﬁryaszs@lmé Q/Vhélﬁulcér@ﬂémst&oﬂf mdd thitke @étd@»@hn%(@ttﬁ@se
(1 NOS) |sqh| bitors such noet hyl ) am noj et h onocyst ei ne,

S[2-(1 P?h"?ﬂ}’e*?%ﬁf)“aéﬂﬁ hasg éE’ﬂ rscfei G}ifehu%?févws (o3dekt with 164 bigba

S[2-[( kdllﬁbﬁ@&lhhy bloatricamd @éd&bi‘lfhn?oﬁ@édﬂly betweeh BofeNBovements. Systemic
(2S,52)-2-a m noet hr%/ ) am, noA 5-heptenoic acid, 2-[[(1

R 35) - 3-H¥M gnﬁarerw l?(%pant% Wesration &9 ids proximally, stools become looser and the’

but yllt f’pam]snﬁnéhh@‘f@ 30 bMWbﬂhG\%?ﬁérﬂQﬂéﬁ loftb @ with severe cramps and distressing -
1R, SS%LS am no-

t hi ggol 3[ FFBLEDESTYS: &'thﬁé&dﬁ?% ﬁ??’& ninersteQls meyheygtery. may fRNtAINMYCUSHI or o- 5-
(trifl Ucm'idrfﬁdwht)ypdftﬁﬂlﬁ ialhhisﬂéntﬁely ldF BROH ahd bas Malaise, fever, anemia, anorexia,

2-[[ (1R, 3S n hydr o 5-t hi azol

2 e o i oo o e B laba be arssert wih eepgersetie) .

am no- 4-ukyetativeycolitls. ThEpatléht@Z@étdﬂy)dmtsYdo] bk’urﬁbaﬁorﬁﬁérﬁf t@@r@é@ﬁpﬁ\feldlﬁnoss
N-[442-( chl or ob | . am no) «?t h Odqp?hpgg Cidgl oBhene carR am di ne, and

guani di it s W'&?é’ﬂ Shaﬂlgﬁf'f’%)f\% %/'%? S 'ﬁ'ﬁldBF?QPrysW Bﬁ@é‘?v Shdi n E2

subt ype &reéE%eaeteﬁgmbatﬁinSofﬁw@bsaéctNﬁﬁ Anfedrly 2aé§shthe1né’co,u§'n€3nﬁbraﬁé'lhé -

|r_rl_elt hmyldgéﬁ%lgr%gd"$ ﬂi{%@l O\K |8QSe g tLL %E)PrXal lvggcl;url]gl) pa({‘teltn gnryo 1en with scattered

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

yucar bonyl }am no) et hyl ] benzoi ¢ acid; | eukotriene B4 antagoni sts such as

1- (3- bi phenyl-4- yl met hyl- 4- hydroxy- chggman- 7-yl) -cycl opent anecar boxyl i c

acid; 5-fipoxygenase inhibitors; and s0di um channel bl ockers. Fibronyal gi a

syndr one



[ 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; nuscle relaxants such as

cycl 0ben¥\@9f0hﬂ§g|c %P&%Pﬂnﬂﬂnél'tpa%n%%bﬁi %Qué@s(iﬁ’é@dmg in multuﬂeﬁéﬁ@&mt@p@&ses

nor epi nephri ne-serotonin reupt ake i nhl b| tors
nor epi neﬁhem@%@ﬁmrawéakamvm nira (quﬁggngy§érf@Qet CﬂQﬁ@dé/\éﬁhdﬂw tmyrbéqq@r are

| nhi bi t 085 bg7RY Slcers. A 'tﬁé’:‘ﬁhb a%@cbﬂ@@bﬁo?f@é%%p u%ﬁJl\%Gt {h\é‘? f%)‘r%é’c%%ﬁh@nase 2

(COX-2) |nh| bitors; nonsteroldal anti-i NSA i@@
anal gesi #§Mophage @gem@m@pﬂaﬁ@ywetmsscle Large mucosel U‘Fﬁfé @@P'Odﬁaufg' tcs such

as, acet AL SFaraBBRIQARRISQUIE o bURLOIGRol PEIFRAIS nyAspiticl, el ecoxi b

val decoxi b, 1 ndonethacin di Sease-no ng antirheumatic
dr ugs (Dmﬂamsnat@rucfmucaga ésepidendlvps) projast abaverseasesialesrated mucesss Biansiess: and

turor e Yendnde e oAk ah o el s Suh ANEURER selifhiea) i mab.

[0111] d asses: anal gesics
corticos hewgvaisfeafpms thpiowloers!. chranigity 480 distorted cryng ﬂczl]te@w@dmtsatrophy,

phot ot heggaRWic .hfrmmbﬁammﬁ%?%@ﬂbowt?é 81‘%;:%5% omc(e?ét%g,l ngVén euan

t herapy, narrow band ultraviolet B t her apy, natio ht
t her apy; aﬁﬁmt@@?ﬁﬂwﬁquh@s@m&oswmramneamrmas wely §96‘Bﬁ|a§>”t€a¢'€29f?ﬁ)9rl ene;

anthral i f}labﬂ@p(%r(‘g?éndlﬁ'&il Qﬂ*\d\iﬁ alwa %@ pers}é'tsI AL (&8 b H@tdoYrﬁ§l)va§H9£‘r Fattern,

acitretin an azar ot ene; cl obet asol propl onat e; net hot r exat e,
azat hi opPNGhBiopey shavsyidense ohghippizyileaunationd Plaimmaraysrad dia ahdomsndr ugs such

as al ef agoRBfimeS£hélp tFOBE theP it e Al ARG pFSHhal extent of the colitis by showing loss of
haustration, mucosal edema, and absence of formed stool in the diseased bowel. Later in
the course of disease, however, the entire colon should be evaluated to determine the
extent of involvement. Total colonoscopy is thé most sensitive and widely used method,
although barium enema can be informative. Colonoscopy with biopsy is mandatory to
evaluate the nature of a stricture. Biopsy may also help distinguish ulcerative colitis from
Crohn's disease if the inflammation is highly focal or if a granuloma is seen.

[0086] Irritable bowel syndrome (IBS) is a motility disorder involving the entire Gl
tract, causing recurring upper and lower GI symptoms, including variable degrees of
abdominal pain, constipation and/or diarrhea, and abdominal bloating. The cause of irritable
bowel syndrome (IBS) is unknown. No anatomic cause can be found. Emotional factors,
diet, drugs, or hormones may precipitate or aggravate heightened Gl motility. Features of
IBS are pain relieved by defecation, an alternaﬁng pattern of boWel habits, abdominal
distention, mucus in the stool, and sensation of incomplete evacuation after defecation. In
general, the character and location of pain, precipitating factors, and defecatory pattern are
distinct for each patient. Patients with IBS may also have extraintestinal symptoms (e.g.,
fibromyalgia, headaches, dyspareunia, temporomandibular joint syndrome). Two major
clinical types of IBS have been described. In constipation-predominant IBS, constipation is
common, but bowel habits vary. Most patients have pain over at least one area of the colon,

~ associated with periodic constipation alternating with a more normal stool frequency. Stool
often contains clear or white mucus. The pain is either colicky, coming in bouts, or a

continuous dull ache; it may be relieved by a bowel movement. Eating commonly triggers
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[0113] Cd asses: phototherapy; corticosteroids; vitamn D analogs; vitamn A
derivatives. Gout [0114] Products: NSAIDs such as acet am nophen,
napr oxen wWoaneissisbupr of en, tranadol, aspirin, cel ecoxi PCTXER@eO83D, and

i ndonet haci n; and corticosteroids such as predni sone. [0115] C asses:

anal gesi cs; NSAIDs; COX-2 inhibitors; and corticosteroids. Crohn's D sease
[0116] Products: anal gesics such as acetam nophen, naproxen sodium

i bupr of e%?lmbf @watlng?fﬂah,néﬁ&e ﬁ@Js@aoavsbepéf@Iadacpw@sts canrisy®icha Ciditheand
ot her Ds; anti-infl ammat ory drugs; asal azi ne,

bal sal aziPfRIoMtpRNt S i§) %‘Ef"’ﬁ’éﬁ”zﬁﬂm @Eﬁcﬂﬁ't@% F'éFrB?%Ig‘aéHWr%\‘émB‘?cgﬁfﬁ&§8rﬂ§m§nd

budesoni @?dumw&%@i@féﬁéﬂea@hg‘%&wﬁa dAdrridaad Dhaal. Pain, Bbéﬁrﬁ?gfﬁaﬁ@url ne,
TNF bl ockers such as inf

i Xi mab and adal i nrumab, nethotr qt) g
cycl osporf eGHal: UrgRICY Breeremon, A IRCONYRENCSMALITUE [%{%I“Oélsdffﬁ Hoaser on
anti - di arch’é‘r%@ieﬁst%@ve@?(aﬂté?ﬁ@ M &R chainbtéradf phiny &%d exclusion of[o@‘ﬂe’lcﬁ]seéle’:lsses
anal gesi cs; NSAI Ds 2 inhibitors; anti-inflanmmat or

bl ocker s Pregsesas tBrougl Physieal eupminARLRRd rogiie v'a&%qaﬂeé%st “e 185 ack'sr 2

readily identifiable structural or biochemical abnormality in this syndrome, the medical
community has developed a consensus definition and criteria, known as the Rome criteria,
to aid in diagnosis of IBS. According to the Rome criteria, IBS is indicated by abdominal pain
or discomfort which is (1) relieved by defection and/or (2) associated with a change in
frequency or consistency of stools, plus two or more of the following: altered stool
frequency, altered stool form‘ation, altered stool passage, passage of mucus, and bloating or
feeling of abdominal distention. Palpation of the abdomen may reveal tenderness,
particularly in the left lower quadrant, at times associated with a palpable, tender sigmoid. A
routine digital rectal examination should be performed on all patients, and a pelvic
examination on women.

[0087] irritable bowel disease (IBD), also known as inflammatory bowel disease, is
characterized by chronic inflammation at various sites in the Gl tract. IBD comprises two
known clinical subtypes, Crohn's Disease (CD) and ulcerative colitis (UC). Certain
differences in disease patterns justify a distinction between Crohn's disease and ulcerative
colitis.

[0088] Pain associated with IBD and IBS may present as either chronic or acute
pain. For example a feature of IBS is acute pain relieved by déﬁcation while chronic
abdominal pain is typical of Crohn'’s disease. While pain associated with IBD and IBS may
occur extraintestinal or extravisceral generally these ailments produce visceral pain. Viceral
pain is pain associated with the viscera, which encompasses the organs of the abdominal
cavity. These organs include the sex organs, spleen intestines, colon, rectum and other
organs of the digestive system. Visceral pain has five important clinical characteristics: (1) it
is not evoked from all viscera (organs such as liver, kidney, most solid viscera, and lung
parenchyma are not sensitive to pain); (2) it is not always linked to visceral injury; (3) it is
diffuse and poorly localized; (4) it is referred to other locations; and (5) it is accompanied
with motor and autonomic reflexes, such as the nausea, vomiting, and lower-back muscle

tension that occurs in renal colic.

26



U cerative Colitis [0118] C asses: anal gesics such as acetam nophen,
napr oxen sodi um i buprofen, tramadol, aspirin, celecoxib, val decoxib,

I ndormet haw0r2p09%ansd180t her NSAI Ds; anti-i nfl amrat ory drugsPCIUISEE9AkES3T ne,
mesal am ne, bal sal azi de, and ol sal azi ne; corticosteroids; inmmunosuppressant
drugs such as azathi oprine, nercaptopurine, TNF bl ockers such as infliximb
and adal i nrumab, nethotrexate, and cycl osporine; anti-diarrheals such as

| oper ami de; gUbSIQ PR ¥ea$1 im ortant phﬂ/gél%gl:alcﬂrét%éﬁ% mBEHINIH dédighed tbMirbbbt ors;

anti-infl amma drugs; | ockérs; “corticosteroids; immunosuppressants;
Janus Ki ﬁa@@réroon aq%erat)a"y HHH"lS’PF @Pr@uh fraue the s&tﬁmakenvarﬁf‘m&ntaﬁ PREXFIEM @ﬁ&?tes

| axati Veﬁwroudﬁ b spBLiffc 8QVE! privdi! s€RBdry neuroned BAR R adtivared dWySroxis! stitusirvidieal s

such as | operam de; |axatives; anticholi ner§| c drugs; antide ressan}s such

as tricy®eiiRhesltransgveieg srchanisms deee Millane 1989 0PERg: rN%QFb‘?' iHbIY Gt s,

for examplf@ntrhd@PLesANhiBerSUsE 18DwWATAd hbBEsdtbr8eand BiePEérFadigristically small
nortriptyline, doxepin, fTluoxetine, sertraline, and paroxetine;, alosetron;

and t egaggmﬁger axons wnth[m gpndyctar uelocitieg: ,ng;;c&p%gpgodq the éqtp%tg, duration
anti chol é?@b%lﬁy of mus%ﬁ%msrmw VIRSS HOhER kdbogl%\bﬁtc@kﬁoﬂgﬂhlh@d bRISCioNER! S

and SNRI norepi nephrine reuptake inhibitor selective serotonin
r eupt aketherging! F@ﬁdsth@mm‘ of thej jnullyse ThanpPei @r§saé§§,fc§m RIS RIS ResYe

Conposi t fgdrs d?% A S "f\;vb Mhain types, A—cﬁ@t&zﬁﬂerﬁ(rﬁg Iﬁﬁ'&aﬂéﬂ? Qﬁd @lfers fnon-

phar maceut i cal ositions for the treatment of nor na infiltration
in a rranﬁ’é(?"nqt?ﬂil dengctiyity ugrnerated Nt inorFiggPtan '%dﬁt"@ffo%fFPq Laf@ra?ﬂ"i‘@%y or

antigen Rifadidiey F?ﬁ”thé Odibrééleﬁ@rﬂf eithér @ﬁ@&fy' R dvif e6r8inn stehh ablal Snidieed ithe 1 n
treati ng abnormal infiltration, pharmaceutical ly accegt abl e

carrier. quﬁ@bééﬂﬁ'@%l?mp%ﬂ%d theswnde the Q%P‘a‘ﬁ@f? ithe srasation °ftR?"b‘§t919€

one of rmore 0[00@0¥aPélﬁtrMa)Pbeh&fahyaB’@Bélé’Js}ﬁeané& aslitei gmaHrniéli AQAS §in 59@!% as
rheumatoid arthri at heroscl erosi s, granul omat ous di seases, nult lt%I e

scl erosi suddestyhand isnehogtdiyed (usually twelve weeks or less). It is usually associated wi
specific cause such as a specific injury and is often sharp and severe. It is the kind 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-term pain, typically persisting for more than three months and leading to
significant psychological and emotional problems. Common examples of chronic pain are
neuropathic pain (e.g. painful diabetic neuropathy, postherpetic neuralgia), carpal tunnel
syndrome, back pain, headache, cancer pain, arthritic pain and chronic post-surgical pain.

[0091] When a substantial injury occurs to body tissue, via disease or trauma, the
characteristics of nociceptor activation are altered and there is sensitisation in the periphery,
locally around the injury and centrally where the nociceptors terminate. These effects lead to
a hightened sensation 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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[0123] IL-6 antibodi es and anti gen-bindi ng portions thereof can be

i ncorporated into pharnmaceutical conpositions suitable for adm nistration
to a subjwot2009mgpiseal | y, the pharmaceuti cal conpositi onPCHASRISM468AT | L- 6
anti body or antigen-binding portion thereof and a pharnaceutically
acceptabl e carrier. As used herein, "pharnmaceutically acceptable carrier
means any and all solvents, dispersion nedia, coatings, antibacterial and
anti fungg, ! g#aw h P&s Qﬁé&wo% RASRtIMuI tdigestd)ke
that ar eap %ﬂ%&?ﬁ%@ac%ﬁ%ﬁg? l'e IlISS%rre xanpl es ())( ph e{r r%'ré?{e}ﬁtel{% ;
accept abfed cHrpairrrsodiced vy eermally] Iﬁﬂécu%ﬁogtﬂmit &liodyriareMleyar ehal d@)?ﬂr ose,
gl ycerol Teﬁb{ﬂ?ﬁ(‘g* Paid f3hey! hﬁﬁoug‘ﬂsp?@nks ST RGPS B Es tf&ﬁ{seef acut@ é’ﬁ%ﬁy
cases, it w preferabl e to 1 nclude isotonic agents, for exanple

sugar s, plmpralp@tsh@as have:Aimilgr smrtPme] the iepiiYing meghanisas may &s differaat 3¢ t he
conposi t gy th@\%%r&' f3BéGte GH&rERt ﬁ"é:‘atﬁ’lgntp%ltaartéﬁ&e%incﬁn' HsAPeRA B DeyidRsihRNCces
are wetting agents or m nor anounts l'iary substances such as wetting
or enul sahymbgr efidiffitrent subtypes veedrdieg todiffping eatbophwﬁiomyelﬁﬁame npgigeriiye) f
life or i body. [0124] The corrp03| tions of
this |nv@ﬁ%rﬁgﬁ&ﬁgﬁﬁée?%pgm\?fgﬁty of forms, for exanple, ui d,
seni -sol i d ankP083] |Npm9mepa|0rmnd®ed toyalissuip duiligy @robsumt%m“@ %@“L& with the
i nj ect abb SeAtdl BRI OlP WidlendlIFOAGLARY Y tUHSAGARNBS snmhﬂ 8 S,
pills, ers |IpOSO suppositories. orm depends on th

i nt endednm@@tqss ahthe sitesefriaitiyoancaaciivatediersens 'ﬂdh%tﬁplﬂﬁb%ﬁfiﬂ &htheylevelaf ‘their
COMPOS| t {ORRAREE. 'I*HE IshReh %IQ}&T ub giéagﬁlﬁglt?ac% td fheUsthinl \ﬁhérgldéﬁd RNSorcaive) as

COHDOSItIOﬂS simlar to those assive I mruni zation of humans. In

one case(Meyer gbak, ©394ad mdlbpg't Pfaf’iatﬁ'n 1ﬁs44gan@1?‘éW31'°'( af gocicepiars agtvatepstwo
subcut an@Pé@ of AfréRRRNd ﬁHé‘?@WyéhHét@@ UGG fﬁ‘)re}s trafs @RS arkPs@. re§p5?ﬁ13|ble

anti body 'I's adm nistered by intravenous I nfusion or_ injection, |In another
case, t her sheipbntl stabbing ai sensetiensyyhilatunanigliraledC Bpers (RoaME Al suglower

i nj ecti onye AR ’Eéln%)' anguf 9rr abm d%%!rpwmatgetopgé%%‘h%e'rﬂack‘:@bﬁved9§ﬁg§ dorm

e.g., in anmpoules or in nul se containers, with or without an added
preservaprlowen’rrf@af@tﬁmwam e‘fﬁm pagtral anesvausc By Steinnawea, s sisdesisiraing, bumns,

sol ut i ongyoQrdigNHtaPétRASNd bRl YarRfe RN ORI oyE Rl Ssin (AE faTBWirgCaHya Pe of

f or mul at ory agents such as suspending, stabilizing and/or dispersing
agents. SUBIERIRIOFRALIS), PesiiEausRAticRAIN, figab GPlsh CanRey PAID aNd R?&Mérn p@F‘FﬁrfF@n‘”

consti t UihbPheWrrbhi@ paii SRR R VRfdr Qél@tedq:aﬁh (e.§1165rel SailYHeBEnE, FaGalVRHAire br
before use. Sterile injectable solutions can be prepared b |ncor€&rat|n

the | L- 6VigGRralRAly) PmPaiRaseagiaied sutharanest theragh (%910%?3?*?%‘?% PY, SWRAQMEN one
or a CO”&irHﬁE'Mts@lf‘gtéd’ﬁfaﬁ'ﬁ's?r'f&r§m8%’r”§‘ds@tr§6|iaﬁ$m‘éﬁadr6@ef eCiH e hainf Alalyomesl by

filter sterilization. I'n one case, the antlbodi‘gls adn%‘nl st er ed

f or mul at PESHT 4% rasrONEe jtp éhﬁmﬂ’tﬂ@ys dgrungtherary; Agraenal therapy roér{ag'gphﬁ%

about S5Ma5ak BAIAWaythed dadIth REMRItéd b EiphuredikRditedrand@iécd oft Sbridpaulitied 49 tiey/ m
of anti bod fromabout 1 mllinmolar to about 100 m | EI nmol ar . of hi E‘tld

buffer, ﬁfafB%ﬁhJomtmswwhac dntgp Agraspmal \FpiseiRso P B4 geAstErioNd90Y F@@ESP,?
mg/ ml of @%@%085’@!{( Salﬁ%ﬁf ré’éﬂl\bésﬁétb?éﬂ? @.Q infdone phhts, WORLrai it ldstobadr 1D

about 400 m I finolar of a non-red ucm rg?gr selected m but not limted

to trehalVeeks, BPegm?%gehromﬁwa'B%wh LELTENA T '@ﬁ%t 1.0 mllinol ar
of di sodi um Ejghé4)dNeybbathe: gl :@&ﬁteﬂﬂﬁhéﬁhe@@%dlﬁﬁut@té&‘l@cfdﬁﬂléedlby eeﬂnmery

accept abI e antioxidant in addition to a chel ent. Suita

ant i oxi d&FIPR o ¥PiyRIiongRthe, PRTVAYR SYSieHt HENEd! A n*?%aUS?ScHVJFﬁuma and

t hi osul f gE@aseCaichkiAfethe aBn Phellrbpbtic Joat @l&@ﬁﬁb&estrhanyﬂdmﬁﬁﬁrsi an mwe,rse
contain nmethionine in a concentration t

P rﬁg)g rom1l tb %L
mvi and P§HO[RgisS: clirese, incdudenobiyt 2 gt fimited Ce%r@eraé f’%‘fr QYl 6’ etic
cont ai nspdurdEdthy, pkt rpétiRaburaigiaatrigerminal naralgRvhaoskin roadtémraiueopafiy, BING,

140 mM NaCl, and ol ysorbat e o] t hat dosage

val ues nBEHTORALGY. vﬁ%ﬁtﬁ{é’%ﬁ@ &ﬁﬂ’%&f@???‘f}"mﬁf‘eﬁ?@%@gﬁﬁq Fr8 e pginand pai

al | evi at ggbociated Wigh en@aucoélccmoﬁgml RypaMyEeitsnd, Qrerhiae multpaseleiosis, spinsiterd | e
i nj ectabl e sol utions e sui tabl e met hpds, of. pr.epar at| [ ncI de vacuum

dryi ng a'ﬁH'WréD@E'@”W 9355t SRIEPYs AhoVHiFaHN offe CI‘Fé’%ctl%O'? FedPtht' pl us
any additional desired ingredient froma previously sterile-filtered
solution thereof. The proper fluidity of a solution can be maintained, for
exanpl e, by the use of a coating such | ecithin, by the maintenance of
the required particle size in the case“f dispersion and by the use of
surfactants. Prol onged absorption of injectable conpositions can be brought
about by including in the conposition an agent that del ays absorption, for
exanpl e, nonostearate salts and gel atin. [0125] IL-6 antibodies or
anti gen-bi nding portions thereof can be adm nistered by a variety of

Y



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 t incl , | A "
L r ophGRaRBRER: 75t BRY aEPRe ErdR, R s ] At Aty Ble G cptBNAY " Of
por ti on. didsipatedr apaniohlyabtingefol getisy significanity’ de@e@nsg aopaiigntsrguality of life

ff f f
dest red. (Weft Rt RGTSalRe! Chncf abd Bl st e RARRA! chBrcBaMcR b2
ant i bodydifficuirtd i tgpah - 46 tltélyngepmftelnl hmenmgynenalsyemcbmwﬁw peiients witbrige s@® as

t he dlse e st ofg t [ v I lity
of the a ?%%"d&%%?lf gﬂf?cl% p@gg i %%ln pg[ i Ci %511 %‘2‘3 i ‘r’%ﬂragg 3@%’%’2&?#@?%
i ndi vi dubhncef\ $53er1@59~u96¢)amh¢y dridletet spmtanenumoams wéichiocamniee icantittious, 2ty

toxic or detri nta effect di are
out wei ghBA B¢ m%n%"&@ﬁ%%‘&ﬂ Qa'ﬁe%é%‘l & %p&% g%@{asﬁﬁﬁe%&'a o%ﬂ‘gllt Q{I cally
e; f ?f%vﬁ%ﬁmces hulmsehedsg?dgcmxfwmmh yi'cceéhenmallymnoau?l_tﬁcﬁagwm)and_ﬁf or p:llr |yods
o] ; i ,

ci nce a pr opntBet i TR Bla stk sfptRS o B CoRRBC I RS yrbibrRtida s

ts}] theh(can; Z@brﬁﬁ@aﬁ;g\l/e;tédng} ]Eu:gﬁm tagtssacaimtyy@fmm:pneaencwﬂr:@fggwgmwbﬁgnpe% 9Nhl¢hanbe
adj ust ed" EII%BH %‘gﬁ?g p(%‘t ﬁlv,u%ggHg:;rra o r1 %%4[1(;‘%8‘;0%? of PR ﬁ@réﬁgﬁt& |d(??rgr
prophy! aist ihe mestpomﬁm):n iftemraatanp bain. &amumgtoad ioistease mnngéfatbmwwﬁ

several divided_doses can o)
proporti 8 Sp'lcy'n 'g@[}‘@i‘%{Y&O'}%ﬁlgﬁgasegﬁa{J@ lﬁ{t”%‘ ghd ﬁgb@%o@lﬁﬁaﬁh@@é‘ ,@ea he
t her apeutoramshtasaté aif.didabilitys Mpmcalabyolagwahﬂmg&md tasthfitis iR MBknROWn, bUt

arent er al tions in f and
Do For m Syt Taeahbtey RugeBeicRaniin B8hotc A Rl BE et sl 68 itba il B0
di scr et e(Grehhan &uiaysmh, 4994) Tiethopk dbBaige397- 4)@7)t hbasrhesraestiarated thiobalmest 86 be

t t ed; h {

oot gen’ BT AGCber S irp oL RREh Ay (Sp it kbatale fgnt Bisgie, RV of
t her apeubf wherhfaee bvérmrblagssos bbageo andithis is expeciedup increasede #Rdailien @aIthe age i er .
0130] A

b oyt ot FESARRER JROBaLET R ERIBUbfY pealtl BEBRRY ERbieudimagntuce

is 0. 025(m@g@o&nmemgelde 2008, Ponnghigacother.2$6, ¢79- G@é MrCarthy et ?'o P/ kg.
In one Ciufta?élb%flll’alﬁ 3gY! BQEFyM%t g@ﬂé:ﬁ?q}iltrpq&éogﬂhﬁtﬂers@é’é rhédiéd atRingber ed

ina for ion as a sterile aquedus sol ution having a pH that rangesfrom
about 5. Bed;amsabmfumeGaSSOaat!échpr Aghritis haom aippificant iImpARY °'t‘ Psygmsecibenty/ m

of antib Ank§ibsidy ne
buf fer, fsical FENAEAHY is' s toTE, e, E8a AR Hlsc By mﬁgér . pgbeEng
my/ M of spaidylisribatse sBheumatierisbass thabepuses RIS theosritsatd SRRT0INRG IPINERL| ar
of treha u r [ deverk

di sodi um |tg‘%?is§% dﬁ@fﬂgﬁ@& &?Igoag gﬂebé%k{rgélﬁtthgt'?oa%gghroaggmﬁ]e“sfé r?g;%{ va\;y W th
t he typeclandlcsmﬁaseﬂ)af@ftawséh%émaetﬁ&ﬁ'ﬁh@fél iptspndethatkadly arganss t o be
further under f(%)@gg y\gafhef A pl 3y |r9%§ﬁrh£twyabalﬁulgl \ﬂ@éeralsﬁéiﬁ'vflhl@h GRHR@S pain

regi mens shou uste over time according to the individual ‘g and
t he prof essiciated Wjﬂmdélﬁmmatw home! gispassn(IBRhiViscera Prings @?‘”s%?ﬁ@?‘@ieé’u"ﬂg‘ fie

adm ni st (/iléEérQ”wREh Eh&o dﬁ;S’a"Q%Qﬁé th&% of ﬂ':'édaﬂdaﬁ‘ﬁna@ @meTﬁé@Qﬁéalﬁﬂhclﬁ&é fh sagr ei n

are exerrp ary onl are not ‘intended to lLimt the SCOE‘(G) ractic

the cl ai nmnaomi@@ an@mgrt of the digeplivesgystoRor @B asgegiated W S P Eear e
Kits CO”BRld%HQﬂo%éshv@v@@éﬂapﬁﬂb( aRd ngﬂfjdr&%ﬂvé){ngégrﬂgpéwr@drﬁﬂﬂoﬁw edcountered

conposi tion corn sl ng such an anti ly" or antigen-bi ndlgﬁ art{r__%@ A Kit
may i ncl gga;tromtgstmﬂ((ﬁlo @rﬁoﬂiﬁ@ et savsD Ba) ifludefvpsigng Bewel %CS BsiFiEd)

t her apeujqg ﬂgsbovﬁl iHléea%@r‘(l Sefh'eQé:'GId&séraéFsr M@lhb@fhswfdér rahge dfidisease
dagnostlc or therapeutic netho I'n one case, the kit includ

anti bodysmteSatr@bﬁrﬁngwtr@rﬁw QBrrpradsTately gontiplieds influding, 4 |f%SP§§EH€E?h 835 be
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 nethod descri bed gfrein. D agnosti ¢ Met hods 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 biolweizee15swaple in vitro or in vivo. One aspect PCOHLISA®9/0d683Et hod
for diagnosing the presence or |ocation of |IL-6-expressing cells in a
subject in need thereof, conprising the steps of injecting the anti body
into the subject, determ ning the expression of IL-6 in the subject by

cuby oot BPHATTRLR hep riare PR BRI SPar{ EnBRaPRTEATR RS g

t he pressymdeonss (FARS)! arad) irofesplet of éBD Crofifie disenss, lileitis and uidewdive solitigyalbdfso be

used as a _nmarker, for inflammtion_an r f t tnfi)t Iy f o e
cells, SWE'ERa?gWﬁH\')c%W%%CeaH@CEfaC8?%’5,dét?'ﬁrt 5%% ?fsasvhsg.yall Ha?r{ ! i 5%35‘1%@
ant i - | L- §ssaniatdaomitredysamnotvhea) sestitis mnd ppngaatiteEng peliupaiassay, i ncl udi ng,
w thout limtgatjiaon n | SA | A, f r 185 :

i nmunohi st oc h@h’?@t Pﬁﬁ%ﬁ?ﬁ&%ﬁﬂhg B meo{yggsnS?Iéﬁqﬂﬁ%\ﬁ/@gﬁ%?gt%%fﬂgﬂ@ Sﬂqg thus
anti - | L- Garabti dastifies ior mard itigen obe nateagegoriack rpdimendotancan pei had both
detect I1L-6 from humans. .I.n anot her case, the anti-IL-6 antibodi es can be
used to '&%Cﬂcl?é’{'v fncgne?‘fr%t@ﬁ%%%%&mnkeys, rhesus nonkeys and rodents,
such as m ce [@0d8]r Atreer typd®oR PAIAinthkie8OPCT/ US2009/ 046837 [ 0134]

Met hods for detectjn L-6 in a biological sanple eral ly._c ' .

cont act i hg PPRe rﬁf'lﬂ{"'&gifjé%ﬂ‘ é’%{‘ﬁﬁ\?}g?\%ﬁl?%ga 's%fefs-’l chggﬁﬁt i'ﬁ%%%'a’oﬁmgér{t‘?ag B

bi ndi ng porshomdyditis, hesreokganeé deiretieumgtdid)eattioopathizst irboeyticulan teematise, t he
anti-1L-6 antibody or antigen bi.ndin aortion thereof .is directly |abel ed
with a dot QUtgRAEoPakY, é]m%eaﬂ'&'ﬁé%°’@§§>é:t'st%?§ PYRTVERES ant body (the first
anti bodyy insatFinahak&daraitih, andedieg faiardaubedl by anging heyocandiea uhferctiomtmitrah
bind the anti-IL-6 antibody_is |apeled. A second antibody i nthat is
abl e to sp&ENPSigalREJICRIIA: t‘ﬁ@"}?aaﬁ @E?’é?mgrboé"ci 2 ef&ﬁam& gég %‘feq%}%z%‘fsrcget

anti body. Fhepianple, if the anti-1L-6 antibody is a human 1gG then the
secondary anti body could bhe an anti-human-1gG. QO her | ecul es..t hat_ can

B nd o An{PBB@AEY Silb o duorale (SIHITY RSP SHN B osh d A it et

bot h of whickRterrteagdéHd, AbhSorcHFFTETcadatiey mixedgheadachenaii ehiezelaCite assmlateh.
[0135] Suitable |abels for the antibody or secondary antibody are disclosed
herei n and WHHPSEHanAades: ¥ ymes, prosthetic groups, fluorescent

materi al s, okaratife RNt indRIdRIg AlehtalnPaih aditieaehiny eburaingr inedush  Epnainphe saraf

sui tabl e enzynes include horseradi sh peroxi dase, al kaline phosphatase,

p- gal act osit@fAR¥OMgPdibplat IeRSPRIRAR-er ase; exanpl es of suitabl e prosthetic
group conpl exes include streptavidin/biotin and avidin/biotin; exanples of
suitable fluorescent naterials include uynbelliferone, fluorescein, ,

f1 uorescei n i 989 odly&n2PEbodigs, PAnPREeN; "é‘ﬁrl‘%r%q ‘?'}f‘zitrﬁ?fﬁgn‘icﬁﬁ g? uoresdein,
dansyl cidrmsihatRnowiti lneoer yrioké iotherathepatid ageritsa Fomexaspentn ratibodyabr

i ncludes lLum nol; and _ exanpl es of suitable radioactive naterial . '
i ncl ude13gen-pinging @@@'bsrtv‘gﬁo can be ungﬁtE]a ?g»@i mﬂgr’ss Cﬁgsggls?g% oh a
bi ol ogi cipk GedtRlett Y dscaeBEPaduichi & rheomiatoials aalritist i dstenartyritis. abd spaamd alLeBs

| abel ed wi.th a detectable substance and an abel ed,, anti -} L- tibhody. In
this assayibouRs & Sriggmendianprans haephBad dof A eRlireitiedef ot

ant i - | L- &draifistdrediio the patientin tredsaaiedddsage forpuertin differexth ebsabel fornds. skiaredeerd
bound to the upl aheled antibody is.determ.ped., The a - Q.1 e

bi ol ogi cHEY §§'?TEF @gwlgﬁvg,ag@ﬁg%‘?%mﬁﬁ 8{?53]%&68‘( ?%%S'a%%]é\{v aﬁ% S(%rg%gféerﬁpl{e{- 6
st andar dofsi@etitc ddentaiat chh-be wetiibaedmbination with [ad1i37$6 dDtibodies ousetigeneh
irmunoass,aa/.s for. a B%nb«?r of purposes. For exanple, the anti-IL-6

ant i bodi RBJiBY PHENY K ¥ ndi ng portions thereof can be used to detect IL-6
in cultured cells. In one case, the anti-IL-6 antibodies or antigen binding
portions thereof are used to determ ne the amount of IL-6 on the surface of
cel I s t h®helnmeoldesrthritiscat ed wit h vari ous conpounds. This nethod can be

used to identify conpounds that nodulate IL-6 protein levels. According to
this nethod, [ne0ksHrPhatiaidiesadndsantigen biadinggovidnk thereefsnay alep banded wrcoa

peri od O{heJ;aIpErees. %ftz!\b?e grrw]t% aerrrmmzsat%lfgjéoe-th'eig‘agyego“np%ﬂh&seﬁkﬁge: It the total 1L-6

30



expression is to be neasured, the cells are lysed and the total IL-6
expression is neasured WO 2009/ 155180PCT/ US2009/ 046837 usi ng any suitable
I MuNnoasSWi.2000sst80t al | L-6 expression in the treated vecIEs200004a88T r eat ed
cells is conpared to determne the effect of the test conpound.

[ 0138] I munoassays for neasuring total |L-6 expression include flow
cytonetry and innunohistochenistry If the cell surface IL-6 expression is

L 0° e itafrad i oo bt s e Bt e B R S ©
pL eferr edaidammb)amiaymbbraMTcmpmmalmgcmIeltar&we‘pacmrﬁbemmltmeoﬁmbkelﬁne ncl udes
t t d |l e | abel,
A U R T e g D e
ant i body pﬂaﬂc;arineddlaaéeenadmnagcdxhhe tdcadﬁa’;usdactdﬂoﬂienafc actarit, {e@dzﬁ@a}mmoelghtezone
. oo |
ovel s PeHagsStrt b Ak R eRud@ Fiedrp 04 ARafim iesbresly pg fifyendt BE7
wth an Zm" S”f”"%;ghf?‘j“ﬁ“ “”3‘??’“‘% r%f‘%?“ e”'ﬁaa”ﬂ‘??”gﬁgg‘“omeryt"‘h?.bﬁ' ®nd
e ? P e piee {IRroten
'(tj Egegm Ptadmsn@hgus |dmzlz:urma> mkaﬂrmidadnapdedfussi:oﬁtiweaamtdhquntmﬁlaﬁtrrmm?:r?erg: 2cu| e
t hat A,
A 1ol PE SR TS AR PSR, HaMsRIG Scharl bra el S 28t
nown. {‘%32;‘;5“ “‘E@@’rg 9?2”‘“‘“’;@‘“%%?“3“"‘”‘%"g“"’“m'°;“é’§:d§ﬂ%?”gg?§rﬁ%;;ays
2L B BT S YeRK PRt Firy e B Epn
ﬁﬁnrrbte)re 2{G\Nd?tmmaﬁ§56%3 @SP@eReﬁeﬁG@aﬂnmﬁnogrobgjmh|M{0@Bsamélub§|ftgsgl0-ié9
0140] T f
E:an b!a ugg 4’ %I%a'%kgr@ﬁ‘%g}évmg&%gﬁs @#égﬁ}é&l %mé&? ngé’l{;%r{dgdrﬁfrﬁg@;ﬁo T er| ved
fromthe7t5, sl%r.Eué6056f4 w{n@Zew@nlpisel@ne tahe dtpiyeidareolé,sPMXeEB‘sbelsmmab smneberel a
et or i nETo Dy PRV TUERFR, Rl7e8 PRRNGRRe Ao SRS, orioBfhed MHINARSTY (O,

| ocal i zati on of | L- 6 by the nmet hods di scussed above. Such nethods can be
used to 6%%{ ﬁlsvvhet her ‘a tissue expresses high levels of IL-6, which
could beTn |ca I've that the tissue is a target for treatrrent W th

ant | . IL-6 ant LOqBﬁVIL 6 antlbqglés éln%éa]ntlh.lan gmaﬂt&;g%ﬂga ‘rs?t?h{F r@%éfuﬂﬁ@r 6@ c%j' ng

porti os thereof ues and organs
t hat expaéwinistered foritine keatmenhisfazsteaartbritiwith one or morei awdtse@eaﬂ éordreeting o

identify Ll opmgggql;'&gal q?gst%‘a!afltﬁrlt!Sngn‘P%@ of aéé‘nt? u@é’ﬂu‘ fBPQéaEfﬁmngﬂ%é Cc))? tﬂ'[?gé y be

used in vivo wtho
anti- bodymdmlofao@taonrtbmtlsatplb@rusedm c«eblaattqnbmﬂ\ i Ibe afmbow&mn aptidegtbinditg wi t h

humani zeg @Bnﬂ%%‘? InQIu@i@ AdhRg llo pro emase[(gﬂﬁﬁ]mﬂ_ﬁ%ég‘%?pp% g%g}ﬁhlﬁﬁ'@rst he

st eps of m ni stering etecta abele til ?/ or a
conposi t Ingduciblemiri¢ ledg (N@@hmmbl@fmmhﬂéms pfrinsidiadike oraydb factordiGgnost i ¢ t est

expression or activity, inhibitors of fibroblast growth factor (FGF) expression or activity,
inhibitors of CD 44 expression or activity, inhibitors of interleukin (IL) expression or activity,
inhibitors of tumor necrosis factor alpha (TNF-alpha) expression or activity, inhibitors of
tumor necrosis factor-inducible protein 6 (TSG-6) expression or activity, inhibitors of Bikunin
expression or activity, inhibitors of beta-secretase (BACE), inhibitors of PACE-4, inhibitors of
nuclear receptor rev-ErbA alpha (NR1D1) expression or activity, inhibitors of endothelial
differentiation sphingolipid G-protein-coupled receptor 1 (EDG-1) expression or activity,
inhibitors 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 activity, inhibitors of a
disintegrin and metalloproteinase 8 (ADAMS), inhibitors of complement component 1 s
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and subjecting the patient to imaging analysis to determne the | ocation of
the IL-6- expressing tissues. Imaging analysis is well known in the nedical
art, and wOchedessisowi t hout |imtation, x-ray anal ysis, RaEFASLIQ/#ES3DNance
imging (MRI) or conputed tonography (CT). The anti body can be | abeled with
any agent suitable for in vivo imaging, for exanple a contrast agent, such
as barium which can be used for x-ray analysis, or a magnetic contrast
agent, S‘éﬁbc&\ﬁp@hegla@% Ebldr'@%s%?\eéraatcﬁwtyv‘mhpbhor%%‘?f&?ﬁﬁyH%Hﬂdé PdcepMar-likg 1 CT. Ot her
| abel i ng agents include, wthout I'imtation, radi0isotopes, such as 99Tc.

I'n anot héFPRRYEXPassion st ACMitY- 6 ant i body wi || be unl abel ed and will be

i maged by admi (5@10‘"2 | NddRBnA e?(@ﬁi%[é@ d?ﬁ%;érﬁ@%!ef@lﬁn%ﬁﬁfnaﬁm RiviLes hﬁ‘lﬂiodle% and
detectabl e and that can bind the an -6 anti body. In one exanp

bi opsy i @ntigrPiRdiag per@ﬁm%wérqsétﬁc@ﬁﬁ mftﬂo@&@‘rWReZw%et%ef 1t3h@htbit§r§&é of

i nterest ;BXRIcERsRS 1 ok-Binhibitors of 168143} ZTQ&)r%to%Cdr%%\)ﬂyl RARBit&d o@F‘G‘F‘ bL-6 nmay
conprise a fluorophore. In certain cases, the f | uorophore 1s selected from
t he grouf8cemdiexpiesgoner actividy randrinhibitoss| of I b4 96 dneXRIGESIonRrActYipheny | |
f1uorescei n anghoderH Uk ééé%pﬁ%&e&f%gémtsru@é‘ﬂﬁnﬂ‘c@ﬁrbuﬁ%h WAk we%n@&oorésog@m ne,

phycoerythrin, phycocyanin ycocyani n, o-phthal dehyde and

f1 uor escamigRN bm@s@mmﬁl@@s theras uﬁ@ IgFetar me%egﬁ%receﬁt@&ém Bl ue,

phycoer yrahfdgemngéD &Yaﬁvtnbga( és, ICY -4 BPWﬁbB@heé ﬁfNFﬁéﬁF'a 4RtibddRs2986-eRD 40,
Al exa Fluor, Cascade Blue, Tetramethylrhodamne, Pacific Blue, SYBR and

BODI PY. ﬁﬁti%ﬁﬂﬁ%é\ku@ﬂéﬁ’fﬂ@'e& NR 1D antagenisiss ED& | aatagonists: BAR@nagosistsowi ng
conmpoundg R dritBhdies TesistinOdhtiBBAbR 1sHHibSdi& ahB FPRL1nBBeges. heses,
oy2. TM (506), OFF (Red Shifted) (507), YO PROO-1 (509), YOYOCD-1 (509)),
Cal cein (517), FITC (518), FluorX(r) (519), Alexa(r) (520), Rhodam ne 110
(520), 5p5AM (522), Oregon Geen(r) 500 (522) Oregon Geen(r) 488 (524),
Ri boG een(r) i&ZS Rhodam ne Green(r) Rhodam ne 123 (529)
Magnesi um G e 1(061 li-§zniibodiey ¢jantigen B@H'@g(pss*@ps therepiRembe 8@5@3§tereﬁd3°roo 1
(533), Jebmbrafion wiCEhE Xv(r‘hbre%t@ﬁgl Hepacol éall?@@@e cIREPIURYE for the68) |
BODI PY(r) 558/ 568 (568), BODI PY(r) 564/570 (570 %émo Al exaé )
546 (570jreatmantef paimofie qvﬁweg%wv)baﬁeamte@%}hem Ji Ringlerdesage 75) |
%ogam n%r@'@r?ggb@'té_?y &ﬁ%‘éé e%gkmga BBUR{ $amd Sr/differeRl rAMRkMLtVell 5BE) |

odam ne

Rhodam ne Red( 5 , ROX
(608), C&P%‘Pam@qaﬁ?@@W'S*@@ﬁsﬁequﬁPf@U&e BoRh ?6@%”"%&3@%&&% g"? 82155)
gl lpﬁ Red ph&rfacolo @amgcfa ém%dsYré}%()Ogts%%_?g%a in tﬁeebmmu@rw n (642) 665)
- cocvani n -
Qy5. ¥M (y670) 5 %ﬁ@greﬁgé%aﬁwdeéh%t)caaﬁ& aéysméte(%%w}h%ﬁ Shibo %f I n

yet a fughfi n@%@@b@ttoﬁ%e%ﬂlmiuﬂe6 ant| bodi es may al so be used to
determ ne the reduction in surf Zégxc expreg§| on of IL-6 on.ce

exanpl e, | ynpHI&pt &yclopxyasnaes e eleSHE) KRB G0seR BEsTgin auasob.

[0145] H&éﬁ?&oﬂbwmddcoﬁbadﬁrhm @oriebxiBéridiamirBédxib; dpiobandlgusstsen aof
mninmze the i

enic and all erqgi nses in sic, I 0 non- human or
non- huna MRS ya&o rRRANG e POIRETP ‘%ﬁ fﬁ‘}ﬁ?"g’g e%gg)élhygﬁ%chﬁwg ?W@P‘g%&ee t he
efficacy hwra:dcsew‘r@t Muiéndrpeing driinfaddl, &indthaitibhine dh@sterbidaindritip@ambriatsty ng
portions the

r 146] .. Anot her,_aspec man anti-1L-6
Dot i oot G EBAIRE sHas PSR LidRIRRAF. GULRBSbuBRTL DR ToROeR. va
genes ar ﬂeﬁéf@ﬁ@d tahcdceetaﬁwmofpaem |Plffb%pmtjléé1@ra§@5/l|ﬁhlbﬁor§ ROEVICsuch eRTiIldenafil; Two

VH, VK, f ani | h th
vt ot  BenedRIGaE S elHS e e e puaie Sdt E s5O0
ant i body beRyocameplidozaing, fopivacaild pnentholgtdmsHoaiand Méfyl salicglateiman | anbda

| i ght chain ( r_an am no ac d se uence derive cases
conprising a |@%E§xpmﬁs Ogl‘?meﬁ YPERE F?’Bmur@ﬁﬂ‘ﬁ C&i??sa%fecémlf)c?l’fﬁ?%th(a@farﬁ i's
encod fEd b8 ugéd in dymidnatioRath\IAG artiBodi¥d\and Sitigen\btding/PdtionsheredABCludéd, or
VA10 fa ene et a 64 220-23 199

sone. cas b sediues: BRBrsicier e HinthmING thaePonie BalPR R Pu E vm
1£V1)I i's eé@eﬁﬂggt SKBIthtusblyé re!aharrtﬁrN Miéthyl-DKadpartidddid (NNMKA)/;echWr or VKVI

am |y gen

pr ef er abPy teaggWRqé a'% PdreVRTQ"?S tr@vge‘?}a'\)g?%(ﬁfﬁ}‘%g8H§°°"¥H‘aa'§? 5?%@ %I y a VKI or
VKVI fam I y gene. In sone cases, the light chain germine sequence is

sel ected from human VK sequences including, but not limted to, A, AlOQ,
Al, Al4, Al7, Al18, A19, A2, A20, A23, 6, A27, A3, A30, A5, A7, B2, B3,
LI, L10, L11, L12, L14, L15, L16, L18, 9, L2, L20, L22, L23, L24, L25,
L4/ 18a, L5, L6, L8, L9, 01, 011, 012, 014, 018, 02, 04, and 08. In certain
cases, this light chain human germine framework is selected from V1-11,
V1-13, V1-16, Vi-17, V1-18, Vi1-19, V1-2, V1-20, V1-22, V1-3, V1-4, V1-5,
Vl 7 Vl 9 V2- 1, V2-11, V2-13, V2-14, V2-15, V2-17, V2-19, V2-6, V2-7,

N~ O~



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,

Vin 55, Gabazenthl idyfiing aokBadR: edfifug niPR iR ShhaghR !
VH4- 59, Vfdéearﬁ'flc; antkigertists; nekitoldpticsnenNibid-rédeptdrragpaistsi ar @ntagouoiatsebetat he | i ght
chain vapiahle,d.eglag %9rsé}st%mratqsgﬁ)g?a!egeraaghﬁs{s%g'aﬂ{zasm(shéﬁgsa5-

f r amewor R regi~on’ or a%S?%}eas’t a
cont ai ni Aid 120 05-HT 5 @od &gl BiTeceptercmntageonSR2 choldefgR3(nicotiniccanalgesitscases,

Frrn, FrepnoblRegs ffeBandfie Sickne <tibd 1 WPl @étﬁiﬁg“*a%ﬂ‘?gag%"%?&h' cwi

FRL2, FRtéiJ,ptakle lnmﬁﬁmm{ W@@Bél%ﬂﬁ@épﬁmlnﬁ reuptpkenmhibitorsequence

par 01 cul oo Rt R n Baa PP L ST EmE, S SERMT AERURRRRR, fbbakd” |
sequencemhibitersrivsk ds h!etoezetrr)e uidncnbtehetnc exidepymbasealiNO8pishibEgisIBLCHH3;[2HRH3,

consonsul Bt ReREIHE ot et SR RERMISmREIFRIERA SRR 0,

the |IL- 6c¢ahemdac8}[,2 [t&iminoethyl)apdnajathy p2-methg-Lacysteine ¢29, 58)1Bsiminai2-inuaigyl-7-

Cases. " L ohO8 b LS Bk 36 " ER SEET affind Ry BHIN 83 B2glf > OF®
10 ami nobutyl]td;ojs-ﬁ@btqrd; G{pyudseq:aebmmmseZt B1R BE)-§eanmih¢-Adyedroxpd -@ci d sequence
L2 S B oDl ATl fothe bARRE (SUBR bLH ORI g ger M e s in the

CDR r eqi itk e amno acid
substit u(tnﬂmsomeihaﬂ)pheeylﬂtb:o];éftmé:mMLMrwl a?t[[(dﬁe’SS)fS -arine-4olfiydrémy- ‘eéﬁﬁ@q@obl)t i ons

ot bodi Ba bl b BB st Eo) Bl BrBblife ARSI E alingB 4Bk T35 oc
E310 N68thiae8§gbutyifhio]- Q@IOESD‘JE@ZNGB'E ™83924(3G32, 9C8 | 24V N681 T83S | gGl, 9C8
BRGSO b Ml AL 2,
in the Vacaibvlcimﬁnesneme mnﬂogpeprostaglwﬂeExame4(@4&mmodeﬁs@uchaﬁ@es are

Chan' | n REHE Ry R P TIda 285 Qi Y S EferfEnl A FhaB) ot 4.1 ' o
changes methyibienzenesutfimramidmer 4){(&13} 1-4{{5-chlerco?- (W@Omeﬂoﬁﬂpim:”po& tions as

in any of L2l 9C8
N68T T83 C%F@’y% %@i”ggﬁ%ﬁ‘sﬁ% L}kg’ggf“ Sl ﬁé'zﬁer{’%% | 24V
N6ST TssﬂmegmH hgd®xy zhwmaae?ry%s@oneg@e&ﬁ@ozm@cm@lpownﬁwnbmwges may
represen gg]ﬂ% acid substitutions at such position(s)
rel ati veétdc:) the \aé?nérlﬁﬁc{??g@l dé}lgn the reference anti body. For exanple, if a
particul ar position in one of these antibodies is changed relative to
gernlineg one may substitute aspartate at that position.
Simlarl yi%%yglﬁ%ﬁno g{(:e; d substitution conpared to germine is serine,
one may conseldi88l Pedductsiupralgasiasesuch e Gapiaaminaphes draprexeatsodivat, igipegfen.on.
[0149] It'?anﬁ t?é’z%@ﬁme gapﬁér&gbrlﬁé‘%'sﬂmﬁfcetlél%xﬂuﬁae&mb' Tn'dbm@tlﬁ\'ﬁfn' aRdy

npri ses t am no sequerice of anti body 9C8 Gl, 9C8 | GZ 9C8
N68T T83®he@@Al!@canmnesm@s sug@s trmw@meemessﬁnlss sqestive g me N68T
T83S | gei%uﬁ%@ M%\‘ré\'@@%xgﬁr%@ érﬁ@épre@%té $Ach Mtrﬁgﬁe lﬁ@aﬁhﬂﬂz 22135 19GL
or the am ho acid sequence havi ng 9, or 10
conser vanqrifighding rftpxaemdﬂwsgmq 58 iadme a&ﬁdv/amxean@ dﬂtaﬁcl%ﬂe'qmntseush as

non- consgicykhyspringl Qé’eﬁﬁé gids 4hst Ad dipigesm. | n sone cases, the l'i ght chain
conprises the amno ac sequence fromthe bwglnmng of the CORl to the

end of the CORA0S Cbasyesarﬁl@retwnqphéw-é?r@gm'm@ua £ Hovkitess (NSRIS and SNR'S>
norepinephrine reuptake inhibitor (NRIs); selective serotonin reuptake inhibitors (SSRIs);
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[0150] In sone cases, the light chain may conprise CDR1, CDR2 and CDR3
regi ons i ndependently selected fromthe |light chain CDR1L, CDR2 and CDR3,
respect i WeDypodfsstshe | i ght chain of antibodi es 9C8 1901 PCITH2009@2G83D08 N68T
T83S 1901, 9C8 N68T T83S I g&, 908 E31G N68T T83S Igd, 9C8 E31G N68T T83S
lg&, 9C8 124V N681 T83S 1gGlL, 9C8 |24V N681 T83S Ig& and 22B5 1gGl, or
CDR regions each having less than 4 or less than 3 conservative amno acid
substi t uty aci d
Subet |  uflcBO% BEREeRnt St Bbol ApSLRha el REORIERIR: HESABIARAS oy
conpr i seiflammatery detgsi(NSGIR), af@Mlcsand CDR3, each of which are

i ndependently selected fromthe |light chain CDRL, CDR2 and CDR3 regi ons of
nonocl onal anti body 9C8 IgGl, 9C8 1 g&, 908 N681 T83S I gGl, 9C8 N68T 1833
| g&2, 9CAnkplosingesontgiitis| gGl, 9C8 E31G N68T 1838 1gG2, 908 |24V N681 1838
lgd, 908 124 @i@s.l : I r SRy ight
chain of the ?A?‘?}B-ﬁra ahta?b%gsieggrgr%??ggg&t% ({bhgﬁtﬁégdﬁg%eﬁ m ‘i rHeg'nd
CDR3 r egframeddf aspiriant detgndyibe orgigeceking irncwéneatham aaﬁdoté\eqd‘é‘i’vﬁl@SofdlweéeVL

region o t 08 N 194,
908 N68Tﬁ‘f§@§&? @Q%£§E3%&%68%§@| %?J‘ S%eéﬂga%g%l\l'g%%isg%%h&géegos

| 24V N689_0r1lf8®$9rplg$18nd9@810r pecyos STtor §BINF) @memwwczmtamep@an@ néhxm

regi ons each r r

Gubst 1 Tut; ons ] SRR e N B, B R, e i
subst i t uTNbrpiockers. [0151] In sone cases, the variable domain (VH) is
encoded, at least in part, by a hunman gene. In sone cases, the VH sequence
of the IL-6 antibody contains one or nore am no acid substitutions,

del et i onBsepiasigserti ons (additions) relative to the germine anino acid

Sequence. ' n Rﬁ"i?] ﬁﬁ)%%étvs bﬁtﬁ%tﬁé(a??ﬁhau&iﬂgﬁb&a% dithfi J@@b\’éﬁs&@i’érﬂh\?&@“ S€s

1, 2, 3, , 17 nmutations from
the ger nFUHé) H\W&RY BRI W'@é@ﬂuélﬁééw'et R (HMﬁeth@é@%’sand ﬁ@nm@tml@htf@)era@m

non- consgpiaf é&ﬁcoégzb Gilis; WithimfS ’anQI%%QEU% &anc.wﬁéﬁé laAfhPalinCRPRAl REndids t he
germ ine amno acid sequence. nme exa the mutations are in the
CDR r egi 6fs VBammrfédwe@wesé SENER ?%tf%tﬁh@detﬁé@fﬁteé@; clobrtasglprapiongted changes
are madengihoRBLate! a AHiSoriAk; 6)}&%3?8(% ROSki R0 %1 iffRINELESHUIARG drd r§uch
germine in any one or nore H of anti bodies 908 IgGl, 908 |1 g&, 9C8
N681 T83%s dlgtaceprtoefalizypsab, PR stangteept. 9C8 E31G N687 1833 1gGl, 908 E31G N68T
T83S 1 9G2, 9GH1hFAWAEET phBther 4L coRBsidrdty, Wi FoASId8 Gt A22B5 | gGL.
In other exanples, the amno acid changes are at one or nore of the sane
positi on@efWGt'Vqsnvol ve a different nutation than in the reference antibody.
[0152] In sone cases, the heavy chain conprises the VH am no acid sequence
of antibody 9C8 1gGl, 9C8 | g&, 9C8 N681 T83S IgGl, 9C8 N681 T83S I g&x, 9C8
E31G N689°YB3S | gGl, 9C8 E31G N68T 1838 1gG2, 9C8 |24V N681 T838 |gGl, 9C8

1 24V N68T T83814HRrcainets2ZRBAIDIakhidicHidnfndghen 8o BERNGE ibldrofad, up to
1, 2, 3, 4, 6, 8, or 10 conservative am no acid substitutions and/or a

total ft”UBaQ% apPiioncRerrxd valdpexity @A dndesreihagis SnpegtticesisroidsSush Ae

exanpl espretifigodteavy chain conpri ses the am no aC| d sequence fromthe

begi nni ng of the CDR1 to the end of one of the foregoing
anti bodi es. [0119] C'aFBq_Ssé]“aIEﬁs'%r’l*l?/’é%egoxt%'@h'mé%’v“ a%%qwoémﬁ?‘ses t he
heavy chain CDRL, CDR2 and CDR3 regions of antibody 9C8 1gGl, 9C8 Ig&, 9C8
N681 1838 I gl . 9C8 N68T T83S I g&, 9C8 E31G N68T 183S 1gGl, 9C8 E310 N68T
T83S I g r°'8@bf523§eN68T T83S 1gGl, 9C8 |24V N68T 183S | g& and 22B5 | gGlL

Fr thtehCDR r e WSP@?g&sh@ﬁlalmuds@ghtabgaeta{nnt@ﬁéntm&n dodRin, ﬁtrmr?fé? hor

€ess an nservative am no acl StITUTI ONsS . an 0 ree

or fewerl ?Ff(g(ﬁ?QE'r"v%ﬁ IRty ¥RIdECH. dﬂcgqu‘é*ﬁ%ﬁ" r%her?\{SAle "[rg’ aﬁﬁmmﬂto%ne

cases, tdragéealisaldrmd) n{a@aaﬁﬁ@e GaBaREzRie] ACLHISAELINE;] shasertRobRevifls Sudhtdze CDR

regi ons of .anti bodjes, 9C8 C8 N68T T83§h:g%gxe| 9C8 N68T T83S
%E&"Tb 2

| g2, 9CHeHAses %gmfia%ﬂml@w@ﬁ%% PO 84Q 73p2R 4V N68T 1835

1 gGL, 9GBelcdfidpbiirsl TREISfodkefs whthsdrfRimad Ghd ddaliuimab, makesexdidleandeavy
chain conprises CDR regions independently sel ected fromtwo or nore VH

regions selected from9C8 1gGL, 9C8 Ig&, 9C3 N68T 1835 1gGl, 9C38 N687 T83S
| g&2, 9C8 E31G N68T 1838 1gGl, 9C8 E31G N68T T83S I g&, 9C8 |24V N68T 183S
| gGlL, 9C8 124V N68T T83S I g& and 22B5 | gGlL. [ 0155] In other cases,
the anti body conprises a light chain aﬁq a heavy chain. In a further
exanple, the light chain CDRs and the heavy chain CDRs are fromthe sane
anti body. [0156] One type of amno acid substitution that nay be
made is to change one or nore cysteines in the antibody, which may be
chemcally reactive, to another residue, such as, without [imtation,
alanlne or serlne In one exanple there |s a substltutlon of a

oy —— S " o NN N



WO 2009/ 155180PCT/ US2009/ 046837 heterogeneity in the antibody product and
thus increase its honbgeneity. Another type of amno acid substitution is
to el i m Mi0Deo@ssarsagi ne- gl yci ne pairs, which form pot enPCalUsd@asieal i on

sites, by altering one or both of the residues. [0158] In certain
cases, the heavy and |light chains of the 1L-6 anti bodies may optionally
|nclude a signal sequence. [0159] In sone cases, the antibody

conpri se i8S 9C8
oD B b ARG AP 4 s P A ABORh ANl s 902
| gGlL, 90&@&[@64%&! lPeR$eYd. g2, 908 | 24V N68T 183S IgGl 9C8 |24V N681 T83S
| g& and 22B5 i e r ﬁﬁ(ﬁﬁ/g ner ous
heavy and I i gmﬂ%g‘\ilér?%gr%% ﬁlgjit'g A@%s&v)\grzeﬂﬁ%) 'Js érﬂ” tc Eﬁr)ggrulﬂﬁ t he
ger m i ne T8BPloakgiso aktibidtice; anfiediathenlsand taxativags that vvere mutated to arrive
at the germine versions are apparent to those of skill in the art by
conparing the sequences of the germine vs. a non-gernline antibody. For
exanpl e, Ulgarative Golitici d substitution is provided in the heavy chai n of

ant i body 9C8, H.‘ymgf g:'é 5% 4@@\/&9%%{}& M a d‘{ ‘Facthqu;?ne%A'né&o? ofédll 1 ne

and is refere second exenp ary am no acli stitution
is in thtamagelt agriri, aeletoxintvialsiedyxila dsdonettadiumediother &5AIRe anysnﬂ?@ra@tory
re3| due E éd”raé‘é]a é’?ﬁé%%ﬁd?ﬁn Iéa 2R Sﬁc?&'a Li9ziRE; c%ﬁ%ogr% [0160]
preC|a gene |za 71 Oh ana ysSi's provi des onIy alimted
over Vi evmrmﬁumwpb@dsyarﬁ arug@tsupb as Azathigpeime, Braredntepusingc BNE blogkers syehas at e

VoD ekl dadkihel BRInGRARAB, dHARRELBIE, ahPSEfnase stnpTDer O

secondary processes otcur, inc rmtation, sonatic
hyper nut Bpemmideidaidia@tives.and CDR3 ‘ext ensi ons. Accordingly, to further

e e o

anti bodi es we nerat e t al ne | ones.

addi ti oncomq%ermdnamnamoﬁ@pmﬁan@eqarwd@@asm% @algB) mhipearst ENBL!P@WKQWSO@@I n

sequenci qgg% cI ass of Anti-I1L-6 Antibodies [0161] The
cl ass (eag"h%@?d t' I gA, or 1gD) and subclass (e.g. 1gGl, 1gQ&,

| g&3, or IgA) of IL 6 antl bodi es may be determ ned by any suitabl e nethod.
In generﬁ},tag,glgoﬁgp%dagg,esubcl ass of an antibody nmay be determ ned using
anti bodies that are ecific for a particular class and subcl ass of

anti body. Sucl130k Prsticissanti-diagbeste pechads lpperaaiide; inxatives anighglinergig grugs;

subcl assgRRER]sSRE [gﬂéﬂ 5‘1‘9910?6110%%{ %reéganfééa?fdeéeibcﬁbé)&eroﬁa‘ﬁmvﬁbbtaﬁé ot her

t echni ques. ternatively, the class and subclass _may be
det er ni nishibisgrss oy @u#rBPIA gntiderressaatsyvich s i/ lre. BiIRsITaIRe. ASWRIVARS. of t he

heavy angéibid, HotMetind achtalift, AfiepABidtinedhiSsotron; and tegaserod.

[0121] Classes: anti-diarrheals; laxatives; anticholinergic drugs; norepinephrine-
serotonin reuptake inhibitors (NSRIs and SNRis); norepinephrine reuptake inhibitor (NRis);
selective serotonin reuptake inhibitors (SSRIs); tricyclic antidepressants.

Pharmaceutical Compositions and Administration

[0122] Also provided are pharmaceutical compositions for the treatment of abnormal
cell infiltration in a mammal, including a human, comprising an amount of 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 compoéitions provide a therapeutic
benefit to patients 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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WO 2009/ 155180PCT/ US2009/ 046837 conparing their am no acid sequences to the
known am no aci d sequences of various class and subcl asses of

i mmunogl owOfR20s1558Ad det erm ni ng t he cl ass and subcl ass PEfT/uSh@oamisBbodi es.
The 1L-6 anti bodies can be an 1gG an IgM an IgE, an IgA, or an IgD

nol ecul e. For exanple, the IL-6 antibodies can be an IgGthat is an |1gGlL,
lg&, 1gG&3, or anlg4A subclass. In one exanple, the IL-6 antibodies are

| g& subcl .
[05eay T ame 102 28 b fhesfis RS iobl BinirofhsRitio Rpe el bB o B i
sub::l ass paé:jnaa*ceuma@c@ﬁpcbsimgy stitaia fok Baminidt@sion u{ja smﬁ;@dtaﬂ'gplcal\liy thene cases, a
nucl eic a mol ecul e encodi n

encodi ng PERTMACERIcE 80'1’%‘2?1”5?{‘&891%'?%53%% Qﬁtfbtoﬁlﬁ%gﬁt&eﬂ%&d' 5 gl-fj gel%cn;glsd
ol ecul eahb%rphaanmn@duy\aebeptém@kaﬁet Asuseddeeein, “@bémasequaﬂ}aacmptabtb ng a
CL or CH froEna desir
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| sotype es e steps. i S |
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IL-6 ant pb@dmohalwhcantasrtgarﬁml seﬂuuelncesw‘mdhmgdé ineh&/cbmpggitiom, Addgi@haing t he
VH sequence to a uenc chain gonstan donmj N of

he
dosi od FEATHRe o QaLei Ra HeoP R BRAI PR e iy SRB BRI iunte
const r ucof atﬁkghr)cﬁlldstanaésismi dsawétting ot draulbifying agunitd) pdyseniatives drebuffessi r ed
I sotype. Bi ndi Affini ﬂ“ s.to IL-6 [0164] The
bi ndi ng &’Eﬁhrﬁ nc:fn e&h%‘!@ﬁl%?hﬁ?’v??ﬁ% og aﬂ“'&ﬁ?‘f |L-6 antibody to IL-6 can
Ee det er m ned[(R4RMYie suimpaditiensiaf tiie thveritivn rbéylde imga edirfetyoft fyrnes fortexamples ur ed
y ELIS .RIAs.f@w t.qnet r and surface Spon Lesq ch as
B accrertuigreTireele A MRrade it o 28 B BRI PRE TP EE R At
r esonancifudiie sclaﬁbrtieztcwpﬁ'rms\m&ubmnswmsaﬂablebomﬂs hasvdend) $ipestmesldng t he sane
KD as an_anti-lL-6_anti bog%? usi,n bg {1 .
exenpl |1 POSPOSTHEEn Jer o STt non g B veh o2 Reitap SHAFRN ey
nonocl onappleatiorholipksl cdrdpssitions @ed indhe m‘rmldhrﬁecﬁpble opmfusiRde sginiionsdsum as
Antl-IL6Ant|tbod|es . —
compositions similar to those used for passive immunization of humans. In one case the
mode of administration is parenteral (e.g., intravenous, subcutaneous, intraperitoneal,
intramuscular). In another case, the antibody is administered by intravenous infusion or
injection. In another case, the antibody is administered by intramuscular or subcutaneous
injection. Formulations for injection may be presented in unit dosage form, e.g., in
ampoules or in multi-dose containers, with or without an added preservative. The
compositions may take such forms as suspensions, solutions, or emulsions in oily or
aqueous vehicleé, and may contain formulatory agents such as suspending, stabilizing
and/or dispersing agents. Alternatively, the active ingredient may be in powder form for
constitution with a suitable vehicle, e.g., sterile pyrogen-free water, before use. Sterile
injectable solutions can be prepared by incorporating the IL-6 antibody in the required
amount in an appropriate solvent with one or a combination of ingredients enumerated
above, as required, followed by filter sterilization. In one case, the antibody 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 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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[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 bind to IL-6 at the sane tirre as the IL-6 anti body, then the test

b gtsltbgﬁ%/m%gﬁ&% pbBspdhel oS HlysBRIALRS (B Adbit b RiRbEOBDbout R imoid .t he

, en the test
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met hod d& I Tections et erm ni ng
r ef er encplatimirn b5d|ye>tainmbé<$he b@npmtonamy tomdin sethignioeineeeagentratiopdkatexanpl e,

the eXPeLi Bl AR EUMEL IPE 0 o b S MELBOG bR dbink sl hodT e
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by a var foemylatbn tediing qtmmg;(ml ofrrmnbddwg aclouffee ot 2o Isodunodtraeatt &9t 14ddy

of - Kont ePKNaCRAnE P Moy o5, S RAR L S RIBE Adied Bl abbede\AEE AL ARPRRRI due
pr oduci nme{twmarhdasmzlermymf thEochnelfion 4m bebilieyidied. eimphe gase of stgtileagowdarsfor dhe
oncogeni ¢

ot spreperatp Bt Bk Hedieo R spl B fltanle methoss! S pReberdion AR 2T
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are kno ?%%tn W?g%sarregj lnd;%é;’ %Rt{;'fro?r%tpp&)’ iGUs yest?ragi gg%@%ﬁgluﬁyﬁhg%f Cehd Er)ogérnd

fusion p nown Imeric or huna
ant i bodi fhsiditeof ab@lmroep‘an@d rbaistathednfor BxarspigUnribe ust oba aeatinasuab ABECHMAl

ant i body
chai s RUIEORERGr e 3¢ [klad BEn S MY QRERAaiDERRIY ke LA o oo
and engi s@éotahts. oPr@Imtgad absmptxonnflnmectedegompnﬂh@m)Canrhﬂmgwhil?bwtrbysequences

using st %@ﬂ?fng weoaorsmgh al, gnétﬁ%lﬂée&%sor': H6n Qm}'rﬁiei(%n%l%%ﬁe a

chineric arla reglon can be ed to hunman
const ant saltsgandrmlajm ng met hods known in the art (see e.g., U S. Patent No.

4,816,567 to @EELHI}IGQBH@Q‘HQS orgﬂtlgérﬁﬁihﬁmﬁ QHWQH@?QO@QF\'bg%@)hmlétg%dwrd ne

CDR regl ons C I nser unan ramewor kK usi ng- met hods known in
the art yaigly ef methods, Sltheughefior meoy treraEsitic applicatiensiuths ropgnesfe Hos. -

>, 530, 10$dmﬁ1s'i_’|%ﬁor9§§n bés@&%t%@%us,%&n@as@@r,:ﬁ(f’r)travenous infusion. As will be

appreciated by the skilled artisan, the route and/or mode of administration will vary
depending upon the desired resuits.

[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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[0170] In one case, the anti-1L-6 antibodi es are human nonocl onal
anti bodi es. Such human nonocl onal anti bodies directed against |L-6 can be
gener at edwO2009g1s5¥8ansgeni ¢ or transchronosom ¢ m ce car PEITAF2@Eantes3of t he
human i nmune system rather than the nmouse WO 2009/ 155180PCT/ US2009/ 046837
system These transgenic and transchronosomc mce include mce referred to
herein as the HuMAb Mouse(r) and KM Mouse(r), respectively, and are
col [ ecti et Af-turfeH B ntsartl- enesis ageht8 lsigral The HUMAD
Mouse(r )\é o&fe%tﬁétb‘ﬁ%étﬁeﬂ%f%%g{'ﬁs uumanr%l Prrru?lo gﬁgoq e?le m nsﬁ oci that
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K, and i g, anRQR86m ﬁba&ngﬁ@%s%@lrale%qmtrﬁh@vblr&féorqb\‘ﬁﬁﬁergbﬁ@n heavy and |ight
chai n transgenes undergo class switching and somatic mutation to generate
hi gh af fi ni t y[H28hihe g@npositiensahaniaciude eritherapeutigally effegtive @rmoal or fevi ewed

i n Lonberx 13:49-101;
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t he cont bingdingdortign| ar@pumg’md&wéhmﬂe&geugwaf|bfen%feﬂlal yffﬁﬁéof\perroahﬁéactls?"y
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[0172] | AMgHBYMaY balese dian the tharerawicallyefisctieamiites can be raised using a

mouse that cafgipgf d&%gﬁé‘régfm&mn%d Jkté@%%@\ﬂ@é tHR ogtifrinG g64Ned rédpdnse
transchonosones, such as a nouse that carries a hunman heav% chai n transgene

and a huf@® PitTEPRUISIOn PIAPANAEY TSRRRISAE . Fa5RXAMRIS: @ SNAlg BOIVSEAR BF her ei n as

"KM ni cepimirfiiSred Esbi aRiden cd8akn bdladifhiskibl beattingnoMNae d¥Es 62 BB478.
[0173] Still further, alternative transgeni ¢ ani nal r?ﬁ"??an'ﬁe reSS| ng

human mﬁm@gqoaslm refueRsHIdNGIp@ses\asi ingieated Py theyexigencies ﬁ%d to

rai se | LsfAAiBhi Rosbfsecialp bavartdgeots tadrlibRy pRénteRil bémﬁmman ay'ssige nit
referred to as the XenonouseTm ( Ab eni x, Inc% g?@ ?%) such mce are
ago N n@

descri befPridor ease of dmnigration S“d F‘ﬁ Rty ghdosa 75 upgq herein
6, 114, 598&teR td pRyséhy dRRFLtE uAe’sHed 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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WO 2009/ 155180PCT/ US2009/ 046837 [0174] Moreover, alternative
transchronmosom c ani mal systenms expressing hunman i mmnogl obulin genes are
avai | abl evprroeisswot and can be used to raise |L-6 anti POWIUSS009/B¢a83EXanpl e,
mce carrying both a human heavy chain transchronosonme and a human Fi ght
chain tranchronosone, referred to as "TC m ce" can be used; such mce are
described in Tom zuka et al. (2000) Proc. Natl. Acad. Sci. USA 97:722-727.
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have beehJdeéscri e ar Kur ol wa et al 8 Nat ur e Bj ot echnol ogy
20: 889- g@Mljmelatiofdeshalose Langdrany abeut 01 millignaiarte B @H‘tés millimolar off GSeAEAM 1y ran

nonocl on
e oSPTE A 1 A8 A B g T

LT3 Comonct e o i SEoed SO ! bt S

exanpl e, Y/ PO f

IQ Mce f#ﬁ g]opgéiéc}{?gt I on 3 Sh? @nb'% %@%t%s arr]gmg%[%lcﬁrgg? tg%ﬁg?ﬁbégﬁe? anfﬁggl: "
[0 3/77] Ahearrofiessiond! judgment @ffth%meréﬁﬂ aEminigtenoey sveeralsmstth@éﬁm*%&aﬁ%a| es

and/ or ahinal

R L e A R L

]E)I eed![ Eglnt:mdsa(tq lirfiit therﬁyopcher mapm Oft%@a@&dmﬁﬂ?&?‘t'ﬁ'@ﬁ used as it is obtained
romthe ani h

or “the TL-. ol PR Ao e A9RLORYLR) hERF AR RAmARI ArRILS nlicager B2 P U

sone casm;geafmﬂdmmsormm@mcmgmaﬁmrqomnnﬁ@u sgeh pn pntiRogly oF éntﬁ%d%{'ﬂ% f r om
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means kntherapestic a@erﬁﬁtA klt/@@'héb@ lwudermﬁiﬂtcﬁwszfph@s%@lq @%’?ﬂ?ﬂ%ﬁ@he'ﬁﬁ?@ téﬁe not

limted fQudr q‘ﬁ'élfwggééen% mH&IMésthQﬁf?&ﬁv%?a dofHpRSitibM Borhp@dihgt bRd an

oncogenlc virus and cultivatin em undef conditions that sel ec %%
ounds,

i mor t al dizgaostielabent tb@ltﬂaééﬁltﬁggﬂmémeﬁ@d&ﬁséﬂh’ﬁﬂ@ﬁ?'ﬁ ot anRibergasg €8
fusing t {HSI”H%‘@ 3 ﬁﬂbbzfg]%l 4 @rhgdd %oﬁ%hpr@n? itran@ oMK fibRe ﬂﬁlrépeuﬁ@d?ents

I nactivating a tunor ressor gene usion with nyelona cells is used,
t he nyel tahcarebe ssqﬂ@faeﬁ%tbpvdaw%sﬁ hge@#t-et e i mrunogl obul i n pol ypept i des (a
non-secretory cell line). Imortalized cells are screened using IL-6, a

portion phehesic M&hods &@lde €xpressing IL-6. In some cases, the initial
screening IS perfornmed using an enzyne-linked i nmunoassay (ELISA) or a

Iraag: oi mtTunoas ﬁﬂB\AOAggt?§7 et @’bv:ﬁbcﬂ Sére%éreemgn@sﬂ@mpt*r‘ods d&le anti-RAT
ubl i cati on
antibodies or antigen bin mhg po lon r?errgéfec%n %ru%legt Xetegtflﬁ%e H%eblologlcal

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.

39



WO 2009/ 155180PCT/ US2009/ 046837 [0179] IL-6 antibody-producing
cells, e.g., hybridomas, are selected, cloned and further screened for

desi r abl evoRaassEsni sti cs, includi ng robust growth, hi gRCRAISRINOMY6837
production and desirable anti body characteristics. Hybridomas can be
expanded in vivo in syngeneic aninmals, in animals that |ack an i mmune
system e.g., nude mce, or in cell culture in vitro. Methods of selecting,

cloning and equggldwgf%?&i(g?&%g ﬂ_r_ginv&éi!ologﬁgy\%m%?;gﬁgmp&nq{rggna;y ski l'l

in the art. I’ one” exanp ] animal is
non- humacordadtimglthe biakbgieaimaeyiewith amanti-larfranigidyion ahtigegdirdngpeitienfe spl eni ¢

B cells are fus f Q. L, 1] f Y- 1! | he
non- huma eé%qfﬁaﬁgeta%én t%ﬁkﬁﬁn@rﬁ'ﬁﬁgé g‘%ﬁa{aggghggm?ﬁnﬁ aﬁi’%&igT etrrr‘ouse and
t he myel bindinggbtiohitmereofds irentlylabetadewitly 3 detectablerighel.olreancther gase thehanti-

| h | L1 )i i - i
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i gen- bi ndi ng portion r : - ri . il ni zi n
2 non- hub W@/n@a%h\e&aQE%UﬁaéEB%%Q%%'?%éﬁgmr%?%% tr jiffﬁ% E{"‘%‘apﬁn% 4 i'féﬁgg,é L6
or a cel hntoH -6 Bstiody expheassn lyp, tHertthe Ebsoraianoatitivgdy beuld be AR gevinEMaRilgal to

. . g () i o . |
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(e) cr ea®i hothiafidinichdua bvailehlecioomagrciptyp el ot frasm Bieste Ehemic talized

ant i body- pr odygi cells; 0 i I i i

ant 1 body- pr odiiPG SHEapgR ordhe PR e RFkdrofy ABOAFA L Rliaspd perein

[018§] dl anmmmgewammymaymrwmmgram, fluresegatimatasialsp luodrssedt hunan | L- 6

anti body, T - ' i an

ant agon; Dt i Baiknc e Ao RAc Y ERAUL BFb ROl SReyHES 1D nomercan

Eon- mous perspidese sllelivhphasphatase dkaatpttesidase; of a@h}é@!}glmﬁtg@?e:g%@m%@ét t S or
or ses. . : ) - [ - te

and expr Eg'ga«g'c? '?r%gég@o%rb H% ggﬁ?lgg%sf.ng@%%ﬁbgﬁ%@@@ﬁggglageﬁ/uﬁoﬁ, i%l)dla'%glngt her

exanpl e, obstitabledigersscerd materials wciudenumibeliterone, Auenesesin,flupragegincel I's (e. g.,

sl een or EABRSEORIAAY AELSlRTSiohn AlRGhEPBAY, bR ged transgen ¢

ani mal Vi ucing anti bodies speci'fic for the desired
anti gen gphycoedehrin; ain edamplelof adumipesgestimaterial inglodesarnglrAnda@mpiesdl | i s
| sol at edeandd QURLOReHABRG dNIde PO} yEEsage chai n reaction (RT-PCR) is
performaa using sense prinmers that anneal to variable region sequences,

e.g., degener {186pili-frean alsh&e aseaysgiin adiotpgical spMRle YA CeRREHERY regi ons of

human h e%ﬁéu%sg - &hi&intﬁ heds st ot @b GeI S GMR D BRItEbIAShsBHCE ohE BR&INRIbeREEN S

t hat ann to constant or jolni ng regli on sequences. cDNAs of the (J;tgavy and

| i ght chanthilv@antiisidy. Hothvisi assawtee bislogicel saterle dhe labeldd b SeiandRrdhs &t abl e
host cel Enti—{Ll‘lfgﬁﬁggﬁf %ﬁ&ﬁﬁ@é DSR2 ORY AR 3 IaBel8d IL-8 strahRIBoUREld theas

chimeric an _ _ espectlve I munogl obul in constant regions, such
as the hoalabelethantibosiiids deteimipedofke ampura@&gi-ﬁmths@@'%ﬁ?déaw'ej. GVeEely)

(1996) Pg%o[}lﬂgéﬂ to tlféﬁ?rﬂourﬁgf labeied 103 stdritfhrd Bdund tB &Y AR-Rt@antiRbgi N by
reference. "I'L-o6 antibodies may then be identified and isol at(Ed. e
[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 detérmine 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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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 i ght and heavy chalns of the

anti body such tha he |i an e host
cel | ané usipng 8?%?%@0 'mgﬁf'é‘?@?s@a ﬁﬁ?ga%%%%f%%%f‘ﬁ“ t er%d(%sf{@cel s are
cul tur eduntfefeméd MIswcmmhrenlnddMemnma thediffest af ¢éhre teet crostnwed ed. Various

r econbi nant hodolo i es are usel i | i ght
chai n genes, %Asgeh%m%?ai %yﬁfﬁ @Sa‘cbun gst&lglnI tgé%! geos%& r%ﬁnl?cyexpr At %ﬂ' vectors
and to iatd mdummhis‘mmeﬁsims;f thatell mrsalcectleﬁlexpressmrtmsate bemegasuthds theiagdel i n

Vanual . ok S8 F0aE SOl el AR iy B Hedrcd Bbglioe 008 L7 °F e

al . (edsimm@wassats désotedaeve nANnéfeced anmBiasssayior Geteamisingesll syfdosg

Associ at es 8 djn U S _Pat , i I of

i ch ar 8Vl BbIR el B ters PRl pvey Suldaiéins o Sugcaageia,

Modi Ijl casuabns biotin or 27, %Bﬁhoﬂ'recifekaimgslge tUﬁwltlllaﬁ gamu-ﬁcadﬁlm@ly aDNIAhf hﬁfrr agrrﬁnzj S
encodi ng V s can first be obtained using any of the nethods
d|scusseﬂﬁﬁgF@qﬂehﬁﬁggéhg nut ati ons, deletions, and/or additions can al so
be int roduced[onBQpAhbteeDMhmmuﬁydesdeierimigingmd localizatian ofhl-6, ergt, leellls. For
exanpl e, t agenesi s can be car d as
PCR- medi 3t e%ﬁeff,gg Sk 'WW Eocp%gﬁs tgi ﬁ%ﬁ%&r 9 |t§§%tg§t?%"|3§@%%por at ed
i nt o t heleRPERopIL-rimckidesibinding af ah heti-RCRaptilomiydabeteshwith ars appreprigiei r ed
nutation or site-directed mu j s

exanpl e, %%QhOﬁ%fUBfé ﬁaa%refgelrﬁ grg@ﬁ/%éérgthgﬁzgnoté{&gctﬂb tﬁéjpﬁfwﬁg;gnlhﬁﬁyh%ﬂ{g

ant i bodyﬂoW\/aytouhnetmylmwm mxarablleythlemml L-Bantibadyas ot\hbeled @pd dwecorflich as,
V\nthoutllmtato ni.n i l.e,

R N e e e  F
be made EbISA, BDRfmw dytczmﬁvyoWeslambm mhumomatqca@h@trumemsnrf@cre Inbelingof

const ant t n the
vari abl e'ngeg O%rlaﬁ?ﬁ %ﬁ%ggg%nnﬂworp %6 ﬁ‘? gﬂ(‘:ﬁ% @Vkr@%‘?n% éwal ?éee?%ad ‘bi ndi ng
proper t yHaflow Iaad hane. blocbyidltlﬁo,rthexamh@ssaysmzarab& WIQ%HP fl@éhhgﬁd'émp@m%e or

nor e of dy for
106, 't ST REV TS B Rt g B FBSP o horRERBERR o R flon R BRLSHIEY of

t he anti thely. Technlques in site-directed mutagenesis |nclude for exanpl e,
rsgpg Ce)gléeEt a{0146‘]nﬂ1€‘%§f¢ﬁ, gaﬁttl ogike;s’oorgmhgé}\ ﬁ&n ﬁgﬁgf@h&g al%‘rég:%ng\'%g%ecri eqi on
or const@nietehmrm thetlevelnefriedde attiseucher in ceils @er Uﬁd Famthe §see: ilBSEPe See,

-~ ngfnlﬂ%% A8 {i¥0e 'l\?a Q0 12568 atki dﬂ?@ﬁs@t Qﬂerﬁ@&?é & ddpsyebAmence. A
nutatlon I'na t'ramework regron or constant donmai'n can also be nmade to alter
the i mmmbmaonmmmbasslae ttadehemd? e.g. tqtaldlBrxpeessionecellsurfaes/lgveln of hed
non- covahAkaiphs A EARO Mo SEULEL aifive! SucH hethoddiedh B aRartb] e as

conpl enment | xXa ng and anti endent cell - nedi at ed

cyt ot oxi détegmipABOEiher A tigsuryexpreaseb bwe\fﬁiﬁloﬂg@ew horigrke ingicative taatdher
mor e of ﬁ%%e%?a@étf&r rg@éﬁflﬂf%tpm 9!%“608? vari abl e domai n or In the

const ant rocess known as "gernfining", certain
am no aci ds i [1éhkILv6iantizpdigs %@oﬁj@ﬁ@@b'r@m R?@'%ﬂh%f?@%?'?%cﬁfh%HSQWBé’é’Of ound

natural |y .b%ht?,ﬁﬁé?#bé“éné’ g%ﬂg 16t RERUENCES In & éd?né’é’ésbb CiHb Ahi-IL-B an@hadiss #ei d

sequences anewor regrons 1n L sequences can be
nut at ed usedtatidentifylb-Gexniessing @équ@m@@ am lk@cmr@éoq'?ﬁemav $Rfelybe usedin

' mmnogem&hkt@om@ﬁanﬁ § @bl H&%%mén@%gbshs%@rtﬁéiant@%yhﬂ@w Binrpatences for

human VH an genes are novvn In the art (see e. the "Vbase" human
germ i neU@@qwhb@l%@fmwmﬁh@'% gbwﬂablar'ameed Q(Ch"@?r"’a"l’”t'b(’@dg%l) Sequences

of Proteins OLBhﬁgtf RO W &cPeonh l_ﬁms%g@ﬁéstefé Bftemnﬁﬁﬁblte’nﬁga déte%taﬂ@lﬁ@élbﬂ@ﬁﬁ- of

Heal th and Hu ervi ces, l'i cation : m 1 nson et

(1992) JiL-/ntibogly or a cgmpow@: sogprisingithesitoa patient ipqeed of Sw%ﬂaﬁ?ms i test
24:827-836 (1994); the contents of each of which are incorporated. herein by
ref erence). [0189] Anot her type of am no acid substitution that may
be nmade is to renove potential proteolyiic 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
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 substltutlon |s to ellnlnate asparaglne egC|ne palrs mhich form

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




[0190] Once DNA fragnents encoding the VH and VL segnents are obtained,
these DNA fragnents can be further mani pul ated by standard reconbi nant DNA
t echni ques 2bev155380 2009/ 155180PCT/ US2009/ 046837 exanpl @CTASc@m9edss7 t he
vari abl e region genes to full-length anti body chain genes, to Fab fragnent
genes, or to a scFv gene. In these manipul ations, a VL- or Vs-encodi ng DNA
fragment is operatively linked to another DNA fragnent encodi ng anot her

- . ' i bl Th
e s L T L A
two DNA fexmgasemg tissape |ntaginedarsalysis is et knowen Hnﬁam&amadjariwldelMiWSewﬁhmEd by

the two - e
encodi ngﬁ)'wﬁét ngr%;]g swaggé@co%\%er sa T fl\hllgf}%&ogpﬁ ﬁeav@gtrg alan jene
by oper afi haaht)bddyrmbmbgIabwm:tremqmﬁangsﬂametfor iarvd)atohmlagmwforre*mee encodi ng

neavy  chak ik SPUSLAN b 3918 (Fhin KB 90k )y TRE SERENERA! R

heavy ch n con n-genes are %nown i f
A, et abger(tlsﬁ.@h)as&éegwemmm obelaky, mhmhrnsanch‘e usethfordiBborc@l. Otiteetabsling Fi f t h

Editi I h Rubli No.
£, ol RARRL RO bR B B R0 SR ROkl
st andar damEiRdamil bd urdalteledhandiwil ueemged: hsaadmcm}atetr@m seoayd antilealy obethen | gGl

9%, 1 0l A e iAo R 935 ALl SRRRAP bk BBbPRC €7 21y

is an Ig const region se GeRce can
be any OblObﬂElS\D@t&lNﬂﬂSﬂC&h trel mlemrtoaietenmype&hdtlnmvthe tlssusmuﬁeraatcﬁxgreﬁséﬁ Brent
i ndi vi du Is such as Gr(1), G(2), Gn(3), and Gn(17). These allotypes
represent naturally occurring am no acid substitution in the IgGl constant
regions. For W1FAbThe dgtestablytiatelsd attailt gapepmptise ¥§uemploatenig cBif@incan be

operati V?és\ésl fh@lflﬁgrotpﬂc}r%qg %}%&ﬁ%@%?%ﬂ}p@oﬁ&gﬁﬂq &%elgélgéﬁnf%gd g\go?é( ceﬁpa' n

CH1 constant’' réglion onst eri ved
from anydyd, dirhteorimea)dyfludr‘@acmngmdskanvatwes therpofl 9@ Hamine, demdiativesiofhpdasioadi ng

the VL i I [
asea Fa[)sﬂcgﬁ'fyﬁ@ﬁapﬁ’(:%%ﬂby 0 er aﬁ\w‘é ;;J “ﬁ%ﬁ‘%hé ? E& ﬂg}i}gée%gg?q—e&ﬁmm?o
anot her @ENARhodatine grasmc Odégon gréen, [Gaghadecthiag, rphtymvthlnn ¢EYiGrb, C(ﬁ_Z, CYie

. _ .
(see- e g o [Med 48wt 28 TREARGRRL £, CB80 BRGH TEr O rAdhahiife, 1
| munol ofadfid Bluat 8YBB1 andBODH Edintdanether exgnplaeﬁbaﬁbmﬁbo@finﬂmstweaﬂi@q-lurmn
S P th
Feqi ons. (U eURRLis b M ertsei Al Rt ingtid IR '@ﬁ%ﬁ%@%ﬁﬁﬂ =F
const ant (506yiGHTP (had %ﬁ%d)KéQYﬁaYGfPR@@ﬂd@O&b YEY®-1r(6gP)o R alcgid S kappd C
Constant gl Vlog@g?% Rl@)(%@gséd?%}(&{ahﬁh@ 520£S- M@Wz )COREBHIGIBERDY

dlfferen suc anbda

const ant 50&6i28h QragorhEraseRl 488d524) Rihﬂ%feﬁ‘( 5), tMM' @&n@dﬁ%@; [0193]
Foked | BT ISt e Eme Toprame o
ani no (533), TOTO®-1 (5 3) JOE (548), BO%IPY@ 530/550 (550), Dil (565), BODIPY® (568), g
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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WO 2009/ 155180PCT/ US2009/ 046837 aci d sequence (Gly4 -Ser)3, such that the
VH and VL sequences can be expressed as a contiguous single-chain protein,
wi th t he WD 20098154801 egi ons j oi ned by the flexible |inkePCIrase000/0de837 Bi rd et
al . Science 242:423-426 (1988); Huston et al. Proc. Natl. Acad. Sci. USA
85:5879-5883 (1988); MCafferty et al., Nature 348:552-554 (1990)). The
single chain anti body may be nonovalent, if only a single VH and VL are

d, bival t
U and VL ar old1abk Hule st P 2 dtics o s bbb HcS e piRbRd el "
t hat bi nghrapesgehiceallafledgir rebpdhsas thtirsicto sbhdumanl ¢ cohduman- derlvat[zedg4] In

th f bod b | t
o a1 LR Gsior P RsaboeE i B R e Bl b A S4By B aeirudeRey ' o
t he vari aftibadremriantgedfbindieg portibnstheidobdy are |inked to the pol ypepti de I n

h 5 anti , o e
Do ypent | de. ' AseApRBSURRRGHRIPRAsT M B TG ¥l s HEEH el RtttV 8 < o ong
pol ypept hgtaaih baimliag segqidtices TheMp, Vi &/, igenad anealiassitipd irde fanmilies orethe desis oEh

that the VH and, VL domain i nteract th.one an anti gen
B e o A
domai n byarfe huak@trdesagqhertdeadt ntdre thédr 8§09l ohthe ghositiomss Araanti- ihtﬁaamxtbpdy\mah one

th The. VH- k i.bod | t f
e er asi SO AT KenadOBHE i & A5 R A o i RRL SRS O,
more) si agd ee@.iwcé damedqadneasnarm sbinglcases eonaprisingreoiaivdda lighti chaing thedighul i f

ts t | ent | ent
ol y pept FUAlT fiiAEle Sehain (Vigreeseied P har LE BumBP W B3R, PR Pani b v
[0195] | Vﬁ?M‘@brWﬂE&mﬂ?bbﬂé (Wmdmfs &¢. anali chMm/eB:onz@A 00- 2)32%|d89®d Irmsvmg | L-6

ti bod di i.d E Lesw (111
ot al ) pRSaPPERGY S1GPee AgSoa §8 Soferal o pBR AR (| BRRadRth Bar )
J. 13! 5BP3-hAmaha/A kI, Vil ahddiNGS, of Yl Ifargdajrgea'te (Gox J. Prlocet aloftur. J. Acad. Sci .

1. 3655 B84 262 o el BE ot U 9P ey Bone, dtfierany o

(1992)) el drevyW égpwilyegdnes iimgorae casHs| themgh‘emaﬁragermnw eefusake ISeQﬁ*ﬁﬂ’fQﬂJes

foll ow n SdISCU i
ant i bodi gg QW%% kit Wﬁ ﬁnggﬂgﬂt s c'ted Berly /{‘ﬁ#%l‘i ﬂég\qga{\?%mgof
rret hods AacA2aliA2g, A%,I/’Cﬁ‘? A8, Ay As]6irpB2,d3, ILnnll(I(h(;ﬂ me1|?ab'l4fLr1égln‘@nﬂ—§ See,

Kost el nynﬁ Lél’ I‘% J"%ZL%”%FW%ER g%?’ %églg"kgg% 78?12, atfglét%ﬁ(()%%&b% %AE:I fic

ant i bodi esd Mylrbmrtbmmmds abis lightathatti lesrianogeriine fremawork is seleeige frors¥s 11t he
bi speci f n d f t t Sy of Gy/11 cases,
t he nodi }ﬁ @ i{h%b%&ng‘qﬁéég\r’? \ggd\%E e 26a\r/1<‘:_Eb \9P§ le4u{slllr-r? Vgrzgvgfgrggre of
t he vari apVa1doviaxil BsV14,00R15.842- d)'hs\/a‘-w)ﬁd?a6 H(MnVZ B-63-2nY3-BoMF4. VM V4-
2009/ 155 2 83 L Vet I

expr ess %%@%ﬁb%%e%gn% G % AP 38%((1% %‘Sépncg'ﬁﬁldo%g'b? ’éP“S%’, CBH%I%I;ZAS encodi ng
parti al beavyuhain migble dongin (\&r)ndntm@d)by(ﬂmlrn@ Vb MaRn¥ed, ¥s4dée Vi edVn?

her ei n, S

oper at v B SERBCATPartilne, SRR VR pSR SAEM RS ocsRlind EmBBORS, 3hBted
In this frormt‘ébtt 18tVié1-2eVH1l-26pEHaf3 VEIAS, Ve, VHE -5& MEHJ@Y M -8ddi2-2Bat  an
ant i body i I ty r J d
transl at yg%an‘f \}(‘:_o&nlgdr gﬁi:"s&@ l};e]_?lsgég Wa?nvﬁggv\g@@gg) %@?\?g vmélzrgn?ﬁ?ggded
funct i oanB-&BeMHSeﬁﬁ N(ylSEibﬁs MH3a#S MH P43, 0A1AY (HEASI \EI3-6h B3RV i body
gene. VWS PR, I -g9h nto
be corrpat%l’-@l e Whﬂ{'he engré_ggs]?on ‘Eggts\ﬁ{{:ﬁ?1 usegg vﬁﬁggggﬁgﬁ 32&53 gﬂﬁ

i ncl ude, 6l oyH&HANMHE1, plhca’s!hlﬁc&;‘l In partisviar cases, thadighifosiajnuvasigble region and/or
adeno- asﬁgg\}ﬁh%ﬂ\ Vér{aBEerE A n?ésaélﬁaﬁ‘ﬂs@vHﬁ@rﬁg@H%P affeaSBd/bortio¥ed nosai ¢
Vi rus, nosal ¢ Vi P 8 , EBV derived epi sorres The
ant i bodyfrgmeworlsregnoga(egd qontamnag zecs @ubrgg@nStmh ag P74 fifR3olnaertaing
translatig aPl%PétrF‘%iLﬁfﬁHQ“ﬁ@és W FRYA id faffy N@fﬁél‘?rln%ﬁ{e\‘%x&h?ké dtnézapded

function of tegu transcription and translation o he anti body
gene. ThE%MpFBk@; BRHﬁe@tlﬂiHéﬁch@dﬂW@@is Imporee gesest aklegetdiftids FRE-S TR t o
be conpatible with the expression host cell used. The antibody |Iight chain
gene and the anti body heavy chain gene can be inserted into separate
vectors or both genes are inserted into the sanme expression vector. The
anti body genes are inserted into the exﬁ}e55|on vector by various nethods
(e.g., ligation of conplenentary restriction sites on the anti body gene
fragnent and vector, or blunt end ligation if no restriction sites are
present).



[0198] A convenient vector is one that encodes a functionally conplete
human CH or CL i mmunogl obulin sequence, with appropriate restriction sites
engi neer a80x00%135at80any VH or VL sequence can easily be PATAISR@d/0&58d7
expressed, as described above. In such vectors, splicing usually occurs
bet ween the splice donor site in the inserted J region and the splice
acceptor site precedl ng the human C domain, and also at the splice regions
t hat occ gq”ga e )d&ra(,lnq;r h@nan tsrdasud ption
term nat Fglﬁmocc ng ee%omgn F@rg?ﬁt@es domilgt@?eam of t he codi

regi ons. smncmfommﬁwumtfﬁwwwf@ﬁ@dl ayailghle @t ersasFres b kaovey g %eptl de
that fac f é,e;nl, | IFR$43, 6@#RH4B"@
ant i body Lé%u%?«%&sde%%ﬁﬁéﬁﬁeggn? n Bm ' &ﬁét %gﬁtﬁmgﬁm hat the signal

pept i de gsrmhnﬁlseﬁiianne Ke arrbumengﬁ@nlmm PIOCANERTiSEH DYMBR CORRENPUHERAYGNEITUPT n
chai n. T{h% 'rt%?al frPﬁr@Woﬁ@ can be an i mmunogl obul i n signal peptide or a
het er ol ogous signal peptide (i.e., a signal peptide froma

non- i munogl ok The ¥t ef thy. IL-6 antibody[raa)08IMArise KAEIOF MORE BFHINCASI Nt i body
chain geF@dSﬁtltL{t Eﬁs fRE0IH fﬂ@%teorﬁﬁ%rﬁﬁlﬁb%eld gﬁ&éﬁo% of i Hurh RgErRL QR ¥omequences

t hat con e expressio the anti b qu chain genes in a host WO
2009/ 155¢mﬁﬂﬁb%2®m/10@68@b0®e¢qmpﬂﬁﬁé1d% gnd.F. 7 B9 % PP @8dNBRFYect or

| ncl udi ngutgslﬂ&ﬁtlﬁl?é uféh?atn\/% ﬁ% cdé ﬁﬁﬁ”eaérﬁlﬁx aﬁﬁ%gﬂé}?c% Wﬁl);(n @%’rﬂﬁl@l érie Sfidreforct or s

as the choice o e transforned | evel of ex SSsi on
of pr ot etheseesbstisdionsesgm geroline is dryiherfdds rqwnsﬁmivghéﬁh%s tn Qng ?XaBBPS-‘r essi on

I ncl ude iﬂecéﬂw Pg L6 H%U%ﬁltﬁtﬂ% rgbtr veib ggfngln\e' #7Y 8t SnePdr RERISTEHE LY BSSHINE asN

mammal i an ronot ers “and/ or enhancers derived frj%gnlé roviral

LTRs, cytr@m@amtuuqnsugla(\@wv)ge(@mln@@y ©ORe O PIdhe Ve Pl aHipadies P
Virus 40g6 %éqﬁﬁséé‘ 1V4€s Wa@ﬁqus@é/@@tlamBBEMG Néemomesu@m (mﬂ
or

t he adenOV|r s 'ma|

ate om)ter and stra Ilan
prormterE%@d‘{ﬁSéYsT&?p&t'QG@ 9 Ndﬂ@a'umfﬁ 'Qﬁ’d %8% i%vﬁ@ﬁ%?%?@ q%o?% er

descrl pt & 8l {r&suy @5511 ﬁ%@l&ﬁﬁ@éaﬂm@@‘ id see e.g.
IR or %5%'5 g’%% L ey O o éa Pat ent No.
r

4 968 615ubstntutlncswmpaare@ép Qﬁérﬁé'ﬂﬁfwdﬁ'éﬂ@r\érﬂfént'myrﬁ%'g ISP LaTe%y

ant 1 bodi g dif B'aéuﬂtcﬁanééécér%'t B & HBRCTHRS She ﬁ&sﬂﬁﬁr@”ﬂ@t%\&)lmdﬁe@hors as
wel | as ansfor et 1 on° of plants is known in the art. See e.g., U S

Pat ent N@ub$lt®90t@9nth%f@€ﬁf9@ﬁ%fé@°%r ein by reference. [0200] In
addi tion to t{f48)id SoRY c&RR1 BmBRNRT HRgELaItRE 85 {emmumaﬁ&t oh&ier more

22882‘3222%22%%21u§3§$ i iR BRSSP, °

origins g3 é‘i’g%m @Rig NEBIT @@ﬁgcaﬁseermdqersmxgeﬁ oThE39al NGETATE3S ar ker
gene facili es selection o

i ntroducaP? HE8 '%‘“éN58UT§3Sﬁ%@érﬁcq\ég\llll‘f@s\:ﬁrgx@%ﬁhég %%ﬁ%@grﬁﬂ‘? slggegﬂ

i ncor por ah bR A BpR¥ehtdoRsEN &R anfifb a@i&%ﬁbét&uttdn‘;mt gadH pbsithﬁ@ eéla!twteabl e
mar ker gene confers resistance to dru suc cin

net hot r e i @mingacid in Hie refesencs; 3figoRh | '%‘H em@p[% @lacﬂa"f?éf?rlgégho'? c?"'ce)‘aaouced

Sel ect abkﬁes%rnh%dl&q@%ﬁahqéal re;éavé Regeinhiyslamd rslgmtemaed oné ame sgwmmp gene
(for use in fr-host cel net

hotrexa(i ? ction/ a%t 3 he
neonyci naﬁmﬁa&éﬂha*rﬂﬁséﬁoﬁs@"@%\é{ (PBP”WRL%C' é‘r’ TYUGH FOMBAY tﬂge@‘fﬁ mate
sy?t B%j"@@ru@?ﬁe mq[y conservaRiel sdﬁﬁﬁth% tﬁre@ﬁlnélfﬁﬂleleemulae&aepc@tlbmg I L-6 |
anti bodi es and vectors conprisin ese nucleic ac use
for transfect (®i#9bin gorgg P?%Eb'il & Q"éﬂ Bgmen %‘gglr g%nﬁﬁo% 3{3??}3‘0
Ce: I Tlr ‘Vt%ﬁgﬁd’@éldj ?éhdé@lﬁe Bfar@ﬂb?&?? ocBagbe gwlbcm 608 NamrrT@dsdg@g 9Cc8 N?8T
ol ynucl eotides into a host_ce ogous
Bol gnucl d&Bpdes? |9§§)E%ﬁ'§mgﬁ3§é9$€ ﬁéa{]@N&%ﬁ%ﬁ.ﬁgﬂqﬂ%%é}@pﬁ&aﬁ?ec? i on,
cal ci Ulm ﬁ?@f@%@ﬁ gy I{QQVENGSEHTS?{& Ig@@:‘\brz&%-lgm?batmdanhmalasrﬁesequmg having s)
rotopl ast fusion, electro i on capsul ati i de('s
POt P e aie 1 a5y Bt Byt dPIoBseTv i S o B bRs BR P e ERAr

addi t i on 4o BehRloRscteatilephins dtigSubButioRsi i somkeicasbsi thedightechaid ¢amprises | s by
viral vectors. Methods of transformng 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,
i ncorporated herein by reference). WD 2009/ 155180PCT/ US2009/ 046837
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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 incl ude nany I mMmortalized ceII | i nes available from

the Aner s nggldgé E 8%l PRink OF CD;E ﬁlolf' R

Chi nese er ovar hI 'S’ ce EK- § cel I s

NI H[<3T3k_ogde bétheﬁ@ﬁaomgbhtﬂqodlmby hamster ki dney (BHK) ceI | s, Af ri can green
nonkey Ki rtﬁﬁﬁ

), X549 ggﬁ'@sbiﬁndéoﬁ%a egrﬁg;ﬁg %%&nolﬁg){ F&*\&{sec(%%e I %'Zééboﬁ%part i cul ar
pr ef er encagicnsdndsplendendly selecteddtontedight ehiailmCRRT cGDBEland [GORS rmetnmlsgh_

expr essi @{&Qh‘ﬁgﬁt@wc&f%ﬁ m&‘?%mgéé frég;zl o%gﬁﬁ]%%‘?bc%%éﬁ%ﬁ @G‘1“§6§N6§? 351 nes,

such as exXpr essi on ectors encodi ng

ant i bodylgfEh&€8&H3d G NG&ToﬂmtganGSr&ﬁﬁﬁ[ﬂﬁSifnT&ﬁﬁslgG@eBC@ 124\hN6BINT8¥odi es are
pr oduced t a | f to
al | ow foI e‘x%?és'%{%ﬁ'# Hl? %g?g(}%\%g %fsé %I’Gﬂhg os? 9%18{1? éédma%wgr%&ptﬁgéér ably,
secr et i oor leés thae 3apvnsérwaeijvel anioo tahid subistttutms apdiouatétal afithired ot fewenoge- cel | s

vari oua BonsileanRodhi SRIBSAAGGR hSOpeldis B [ LHEp(REHBLED )
and St repmtmwlszeemspmsl light ¥eais CORYs CORY, lbsd Qﬁcﬁmdecfsw‘mmmaedmnﬁwh
ponbe, Sg&g&g& igel qﬁé&ﬁﬁ ﬁﬁflﬁ% qf(]ﬂ?:fhﬁg'bﬁ @Bﬁé of monodlonal Liteday 85 grther,

expressi on-o romp I on ce nhanced usi ng
any suit @6l1e 9C8d¢62, cﬂﬁﬁsNG&TOTSCbS(mﬁjll @CStNﬁ@TgT&ﬁﬁdgGﬂeQ@EBI@ﬁ\@e Te3hd9Gs
systen S

enhanci ngagxpresm on un gb@gﬂ;?gﬁﬁ)’@%ﬁg‘f % %th%ﬁggéggilgﬁg'%@{?” cl ones
can be i 22Bh |9G1edn gsitaig cagasy thetligbhehain eﬁ:thmaqtrésG aplikady eomipripes toe lightl ut i on

pat ent NG ({DRIEEDRR drCIaR Beons St 3 FRyBYH S B RE R Gdd sdal 05041
i's |ikel of then regian M@@lmbmmwﬂw adigrlgen e9e8 &2, 9PBrﬁ\h5§TJr83§Hg
t ransgenbé ﬂ%bﬁ*ﬁ%gs:%éﬁ Jraves it fr\{e)s%‘f%%sg% %F 508 @\’81(9&65?‘?’@3@%@2 Qkf?sel%\é

However , es encoded cleic acid nol ecul'es provid
herein, UBSEEE&% ||$ﬁh§Q8H§4\éN6ﬁ25T@éSdQ@%@U@ﬁ&B@Iqﬁbvtbe@qﬁefe@m%aéh part of

the pres r par !
e o e R o5 05l LSSy Shobhe At boct oo

three or fewer non-conservative amino acid substitutions.

[0151] In some cases, the variable domain (Vy) is encoded, at least in part, by a
human gene. In some cases, the Vy sequence of the IL-6 antibody contains one or more
amino acid substitutions, deletions or insertions (additions) relative to the gerrﬁﬁne amino
acid sequence. In some cases, the variable domain of the heavy chain comprises 1, 2, 3, 4,
5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, or 17 mutations from the germline amino acid
sequehce. In some cases, the mutation(s) are non-conservative substitutions, deletions or
insertions, compared to the germline amino acid sequence. In some examples, the
mutations are in the CDR regions of the heavy chain. In some examples, the amino acid
changes are made at one or more of the same positions as the mutations from germline in
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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[ 0205] Al so provided are nethods for producing an IL-6 antibody or

anti gen-bi nding portion thereof conprising the steps of synthesizing a

| i brary oWotroevarssesat i bodi es on phage, screening the |i bPa&TyUSM00I4d887 6 or a
portion thereof, isolating phage that bind IL-6, and obtaining the antibody
fromthe phage. By way of exanple, one nethod for preparing the library of

anti bodies for use in phage display techni ques conprises the steps of

i muni zing a RABy m%aeéééglthemvy EHaMIcdHERRs HEWNSAINBRId dbqlifde o T h

IL-6 or an an enic portion thereof to create an |Irmune response,

extract i ARfkadY |9 quﬂ)rQS‘cﬁﬂ@ﬁZg9@%N6§TfTr8§ﬁﬂQ§% 9GRNPAT, EBBRIGGRPCBIESYBat i ng
RNA encoggg T@SSYQG@%S' E:Ql@ Né@fi'T%S fBCGza@USt?QN %ST "r@ﬁst@tﬁ Vg 128V fdseel | s,

reverse transcribin produce cDNA fyl t he cDNA usi ng

pri mers, 1832 laGkand f?%ﬁﬁ lgﬁé tb@b(t«r\ammma%ﬁ méceih%\mmyp tPe 208, 4% 8§ et

anti bodi ESnsRVRE B o SRA am,satFﬁorg BEPBRILRNY ndr-cdhsBriliRosihl Ry be
obtained 1n this way Reco nant human anti bodi es can
be i sol a'élé%t'wo%ftr'ééﬁm&g?xémp@@o?hﬁl heawy craa;mrﬁomam&ﬁsﬂm amnoj asistsequUpRESfrgm

Pr ef er abj F i ng
hunman VL h% Bglaﬁmmg tHf%HeYC?? gcr) g% éﬁrd %WR?%% é%@?r?g%‘nfor%‘&ﬁgf grEt%(lé/lg*téf’lods for
preparing and[%é?]e@rﬁ%‘@ @Qﬁ@ﬁ the Beavy ewingeanpisesths heaviehainCORG. (PR

generati a b he
eSS B e g )

the Str abés‘@eﬁ@%@ﬂ CHGSTTEIShiagd . 808 B340 MNG]T T3S laﬁag9%'242/4!8@811'27333rher e

al so ar egpithges i é@r%@b @é&@b@%@@oﬂ%@%oh@ewmg 1845 fAaA
Screenin antlbod rarres (See . No. b5, 223, 409;
PCT Publ 3 dess than ﬁroless th@ﬂgzpnls&@an\moyimamammaglzl/sybsigqtm%ng@r agefab, o
93/ 012884¢ t%e%#%‘h%n c%e%ét@%@%%o EHG'%%bﬁftut%hs Bi of Technol ogy

9: 1370- 1372 (1991 ., Hybri domas 3:81-85 &%@92);
Huse et al., [Q3f ntfesomﬁﬁcaﬁzwhqbeavy(mwﬂremam afetipdenendently siac

348: 552 #éﬂtﬁé@@ﬁ)regn@ﬁé bf éﬁtraéd@& géhl eE %621805 Riéa?%sél&@%i)g gigds ns et

al . ) son et al Nat ure 352:624-628
( 1991) t§3a?rﬂ9@t2 ars E3F1’F5d‘é68TNE§QS 'gﬁda808§c3ﬂG NEST BRSIgES. 868124MN6%Y) : Garrad
et al. 35 iLerhneb egw ﬁeéﬁ?@sd?gn p) éé@@éés |gdq09ﬁe’mé96é§as ik -hea shauACI d
Res. 19 4133 4137 1991); and Barbas et al Proc. Natl Acad USA

88: 7978- FUYises regrﬂns more@eméﬁr'atsehcnérf@"htwrrrérr@r\éﬁéalons selocted freo07] To
i sol ate gugl| 69@10@@@@9@21%13 NEsOTESY Igepdioes msﬁrrédsergdesgcs@ﬁbarm’cﬂsset ics,
an

a human | L- rst use el ect hunmm ght chai n
sequencelgGﬁamgsgrsr#asarr'rmlaeage)g@rw NGET Ghas 196 1 965 15AY REET rESRaChpe

I mpri nti g sedgges. described in PCT Publication No. WO 93/06213,

i ncor porated herein b%§reference The antibody |libraries used in

met hod are prléfedlals ghercgses. iths antibedy sPrapasssH ight chaip @B adegyy d&'&r Ii"b?ed in

PCT Publm&aén@@rrgw tmgwéwﬁébrzsl\&@ahé BBAY GHairfCDRs M fi6i@ tRd 8arh82- 554 WO
2009/15518%P 2009/ 046837 (1990); and Giffiths et al., EMBO J.

12: 725- 'P 93), all incorporated herein by reference. [ 0208] Once

initial hurragrovse]aode Wided a&rrmﬁa@d eu&ﬁhm@h @rdat mdyi be gk 1¥ab ehangx@rdrent s
are perforne

in which djff airs of initiall el ected VL and VH
segnent SMQRELYStaNGS R ey %V'b?‘iya ?'tﬁthdg?h ge PBerE@P' EARHVES @%r@?re\m@rep ghgh
conmbi natag Mho&dﬂrrratu@n%halnyhe drisefibg.t hednd SHRAIMPIE there iKialalibstijutioh of B@oant i body,
the VL and VH segnent

referred LNH r e randon1y
it at ol R BIE) s 1 SHoP TR 7es HoCGROR A COR SHTtErGsvark redioh & r dess
anal Ogoué‘arfbbletdwarrﬂor\fh\ﬂﬁe S61¥Bdnt BofdinedfiaManibedHeIA sbeeRaBSd, hecystdingisf i ni ty
mat ur ati on of antlbodles during a natural immune response. This in vitro
afflrut3F4989ﬁ?at|on can be acconplished by anplifying VH and VL domai ns

usi ng PCR pri[owsy Asthér thpbodryi anch@bMHuWRBamaWbem is tecpegé angl v,

whi ch pr rs ha ndom m xture

nucl eot quge 'Belew eﬂyl?lgéﬂesdinﬁhe)agq:t{q\ggngugﬁéﬁes[ HaY OFFHE " %ggﬁ afhf?awfbr oduct s
encode Vng@ﬁd)f YlvaAggeeningin drtrmtheonnbtahaadﬁﬁh rmtaﬁbhmyhesuesﬂtteﬁﬂh ofnt r oduced
into the and/ or VL ﬁ%l ese g Y nH ated. VH and VL
segment SSYEEIESIHeS BRL Ay rp'B‘ieH%f 'ﬁa Gtsd“ﬂ gerease ther 'S'f 8589 Fol I owi ng
screeni ng and i sol ation of an IL-6 anti body. froma reconblnant

i mmunogl obulin display library, nucleic acids encoding the sel ected

anti body can be recovered fromthe dis kay package (e.g., fromthe phage
genone) and subcl oned i nto ot her expressron vectors by standard r ecombi nant
DNA techniques. |If desired, the nucleic acid can further be mani pulated to
create other antibody forns, as described herein. To express a reconbi nant
human anti body isol ated by screening of a conbinatorial library, the DNA
encoding the antibody is cloned into a reconbi nant expression vector and



Dei mmuni zed Anti bodi es [0210] In another aspect, the IL-6

anti bodi es or antigen binding portions thereof may be dei muni zed to reduce
t hei r i miocgemisgisdy usi ng the techni ques descri bed i n, PETFIS2000@T6837

Publ i cati on Nos.: W98/52976 and W00/ 34317 (i ncorporated herein by
reference). Derivatized and Label ed Anti bodi es [0211] An IL-6

anti body or antigen-binding portion can be derivatized or |inked to another
mol ecul e r hifbasd fis B8RSSR ARRgtyRodk es. or
anti gen- Bét@ e“e@}g%ﬁ%’“{gﬁa E'%? ugt anB @'Esﬁ\bgrt)s?%e sucgd ){ t he ILy%g)bl ndi ng
i s not aiamemtmﬂ substiution yt@yhmlmetmpamnez@wrﬁmp@fs waﬁerfqrﬁgpot%@br di ngly,
the anti i ntended to include both

i ntact aﬁ%ghnggmﬁhpgtgg%ajrgéﬁngbﬁﬁbpﬁmﬂ%{h'qu%dant| bodi es descri bed herein.

For exanpl e, [M58hir ¢estin casearthé heavyanddightchsist of de kehamibodigh®aYonal |y

l'i nked ( ﬂ:&!' eti ¢ fusion, noncoval ent association or

ot her wi s§§"% %W;?Hglﬁhe(é%d gﬁg&rml ecul ar entities, such as anot her

anti body (e. g[0158] msmm:caisee theantieatly compaises tisdepyy and ight ebain yariatlesl . a

| abel, anbrbabod il ocPigBNabEB RS, It NGHICTHas BT/ ots et Tesblges,

pept i de can rre e Assoc f the anti ?/ or anti - bi ndi ng
portion 9C8 IE3a6d‘ﬂ6&§rT8ﬁS lgE&d| 8C8 £3¢6 WTaT@tSrléﬁﬂa%@ HVieE T '@ﬁ“o?cﬁ

pol yhi st | zg\/’}\%éﬁga%s}sn@sz ang 22883661 Ak dRSeAIn esiorabar REERNMPDEGY | S

produced by Cros nore an e sane t§1pe or of
di f f er enhurhgpes heavygand Itgbt chaimvariant awitations weenmmpeeto raateh thasetin

crossi i ng&%ﬁmé '&ﬁj#pe% JridO$ike gg&ﬁfcaa{ n@%&ﬁé 2t WERCHLRRY to AN dithd c.%fmlme

di stinct?y reactive™groups Separ an appropriate sp aceré3
m mal ei nveteioas amydppdrent tr heses Qf:%hllhn mi‘i\QJIéﬂ b:sp@mparmg the seanengae of ﬂ@?"("é‘eg

di succi n{/gogﬁn $egp1ﬁﬁ{‘5ﬁt body Y £ %lf?:ﬁ:fé ?n@ ?mﬁd/ Q&|J:l @%ﬁ!tljtl'bﬁrg Srofte& irdAgm cal

Conpany, ype derivatized anti body
is a | abbéay q»ammj@uyboowé}amm@ure@m Isoleualg@rat seswueﬂwhpwggﬁ teAVPHER Dr

antigen- Qi 'r&gtopéyéC%é)lQ4?H¥\ é%%oﬂ&ékéfﬁé %&%lh@%&ﬂ@@bétﬂ&%ﬁ%ﬁﬁtﬁé liGRIEAGKHNds,

i ncludi ng, tor exanple, fluorescern uoresceil n isot hi ocyanate, rhodam ne,
5- di met hyl antibndy 3CH,aviatshiabiénies s Iyeing Bt wesidge i98avithan sparaging-and is referefani de
phosphorl% fgb%%ﬂ@ody can al so be | abeled with enzynmes that are useful for
detection, suc for exanpl e, horseradi sh peroxidase, [3- galact05|dase

| uci f erase, al0d&p] ﬁé\'\;ﬂh%pmf?@!g@d grnegitiieaivn a@ﬁlywﬁov'dmew'm ligied body i s

| abel ed X‘H}at t(ﬂ%%ﬁ@trﬁcﬂfgyﬂ@humén BefletcifidalRygcrdetite v-RddickipoaVy-J

reagents e enzyme uses to produce a reaction product that can be
di scer nelﬂapnadlghb&fmﬂ'ptr@nsoﬂhfénth?fﬁearég'f’é?ﬁmbﬁﬁp% BPOAPANY RFRGESRPHREEOGR pr esent

the addl bRl fwﬂﬁ(%%ﬁ&u&e%&%bﬁ@h@@%%ﬁéﬂ 2BRBAL, ShaCiRpERckdor®, col or ed

reaction prod I's detectable. An anti bodé/acan al. so be | abel ed wi-th

bi otin, Apeprdiaglyctodurtheresamine anibpdstrusiies REPRIFEd aMINa AGH FRPLNETs Uk di n
bi ndi ng. aﬁfboaré%'v&g?géeﬁ&atealﬁs&n b dovbey @aame& ﬂor’ﬁ tRE e@ﬁés?r i ddeifionoNy pept i de

epi t ope recogni zed a secondary reporter | euci ne zi pper pair
sequencetermifiahaming @ict@guﬁbﬁ?essvé%'ér?&?ﬂ@ﬁddhquEB@ﬂgg'" SRBYRN°NS ndi ng donai ns,
epitope tags). In sonme cases, |abels are attached by spacer arns of various

| engt hs Epysk QAN GRILBAES B Aritl- L6 AhtilodiRisndr ance. An IL-6 antibody can al so be
derivati Zed wth a chem cal group such as pol yethyl ene glycol (PEG, a

net hyl or et hyd1ear que cla@é (@9 S D AMAE] RIAGOOIGD) aﬁbeaﬂclgsso(epgs Igﬁ‘e lg82ful to
lsrenr) L%Vﬁ a}grg ,%:r OIGo Io(f'\lL-ES amtalar %?é[senrwéyséel 8gte|(')ntnngd gy any suu%%}/é methed. In geﬂep rease
the class and subclass of an antibody may be determined using antibodies that are specific
for a particular class and subclass of antibody. Such antibodies are commercially available.
The class and subclass can be determined by ELISA, or Western Blot, as well as other
techniques.
[0162] Alternatively, the class and subclass may be determihed by sequencing all or
a portion of the constant domains of the heavy and/or light chains of the antibodies, ‘
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WO 2009/ 155180PCT/ US2009/ 046837 [ 0214] The specific Exanpl es set
forth herein are intended to illustrate particular aspects of the

di scl osurwoane/issonot intended to |limt the scope of tRETAISA009H468EXAMPLE 1
Generation of Hybridomas Producing Anti-IL-6 Antibody [ 0215]

Exenpl ary anti bodies in accordance with the disclosure were prepared,

sel ected, and assayed as follows: Muse Strains [0216] Ful ly human

Touse. ot samREnadSe &g eliiralices B HEKoRh SIS Holf SbdenbLBrLatiud BagpOen! ¢
2 )r( ap:ggr?xﬁff)]s&bt?s/sés a‘nmgmnbglobmlmm and detertriniog thexglassrand)subgipessef t8¢ r ai ns al |
press {ully bugen, apthodh ss hat.iAbe LA LIgH! SRR 6 41 ap Apkbdedi es

i sol at ed®? ree-strarns,
endOQEHOBGr muﬁﬁe krepipa6 antipotiies lban he g hgs Mlstarelg&dlg@?é’nlﬂ@ rbar lWGfeavy

chain ge ave been honobzygo Stlh | tynal
(1993) RS ISR s %03{#%;{%6%5 RS Ancler SREI G 80187,
{ espect i Ned yntibdles @velgG ladubelabs.ee carry a human kappa |ight chain
ransgene, described .in. Fi (ﬂe
Bi ot echnol ogy %%3]6814{‘50"5?5? Ftﬂn%th r agb \%J cﬂf?hgéené' e&@@g@\g%g |bg‘? ?Sn?:ft W th
LGS DGCL a9 Il- @ﬁmﬁbdaly neandteerofassiwisnbgasse dn sdme Crs? agwelgicracisbinpleedet he HCOO7
uman heavy chai ene asf_&g | ?@% t 806,
2055 oo s To R it LB B g ey M 000,
chgl nht r ﬁml\}lsg&uaeleaﬁetdm rTHeerdideic &idmplesul@ thén B@Demuelwcbaked)tﬁ aqucieig a9d 87
and t he strain carri h
al ., (2085Yenes BATHIYhG: SofCy, H%ré JEREa L ONR RN RfisS SP&UdCRRSE. rhis!cah! da et
be achieved using a vector or nucleic acid molecule that comprises a C, or Cu chain, as
described above. For example, an IL-6 antibody that was originally IgM can be class
~ switched to an IgG. Further, the class switching may be used to convert one IgG subclass
to another, e.g., from IgG1 to IgG2. Another method for producing an antibody comprising a
desired isotype comprises the steps of isolating a nucleic acid encoding a heavy chain of an
IL-6 antibody and a nucleic acid encoding a light chain of an'|IL-6 antibody, isolating the
~ 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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Stem Cells, 4: 91-102. Immunization with IL-6 Antigen and Sel ection of
HuMab M ce Producing Anti-1L-6 Mnoclonal Antibodies [0218] Ceneral
I mruni zatworroectserses f or HuMab mice are described i n LoRb&p2@m/0ad837 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

6-16 we f. | t a f Ef PN SN o iR =1 1 '

ruman 118 U7 ebLartpody 1Bl s e PO el B RS) bRa hone
mar ¢ EY\Fg?ﬁme'mdesig lrtlu(;egrg}e e@luod);,HSelﬁtr(eAé'@@nt]}RLd-ylb_i@’Ap aRiiféssanteipiions asthe -6 L
nt ot nesibay, HBURIE 7ireaSitantidtis hatptle oGO ERIRITQUNG ipBoERkES | 0
whi ch watestantibedy biatieth thy sainerepitope, mataverafpiid epitepe. vy aa eQitshgpthaki®de ani on

exchange chr onmat ogr.aph ff Lty . Fsa'%}b\é ng a

nouse an?lf@%arlgz('@q'%%B%E%}ﬂds%thgb%s I%S%QQ%S%&)G , grﬁ%ﬁtgcaiﬁgd&s) . The

purifi edpérfuclirmad uking ;hﬁé%,mlégt,ﬁlmoaﬁgﬁtor g0 rcplpreg(PACE). The maj or bands

were excised fr - PA € ' W r | . ; ract ed

gel purified ‘IOF%T[ ?r%?%iﬁlﬁ?@g%ar\}\g‘réaatﬂdﬁg g?lé%g\?l a&)EJEtfﬁ?{%%é{ag%Pﬂhéegwy

LG:f TOF are)rlmap e theAnalpetition methodeieecribed fheraieth tivo directiamssire. | detg@mining if
ternatjve gne can e recomhi na -6_from.c ' sour ces

(for oxaltBreseaae sinmiico fi Bp AaRbal e et berke UCORIRIE IR Rep

Syst em | experifibdt istperfoinesd Wirgcan BHSAV nneapol is, MN 55413). Administration

was via injection intra-peritoneally, subcutaneously or into the footpad at

o SR gt Wl o G 8 1 mun zatlons, Imine respanss was
Eir gguggggr ?Bgfgﬂ ét}' ﬁ_-@gﬁtkbl&gs%? anti en—bindi[\g ?%Lnﬁh@%f E80B: bRRIutEABEEeni ¢
[ above was obtained via retroorbital bleeds and anal yzed by

ELI SA f ovaristieefitechnidsiendnelgding cpavantipral manesiana!ianEbedycBatbPdelpey. ' GX@MRle as
descri begle by, daarh Wi sliceden Al bridiZ8R kechhRuELE KBhIEE St MNdteRY 1875) Nafie 2861

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
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mi crot i t Moupeagad thegeromicmaddigations capied Py FAgR MiGe, ésepgb?r CI}eécrl‘rtée&’i 'Uh:lgylor
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condi tion medi um  3- |VEdI 0
CRL 100180munelagis: @11796596555@"0@@' uf %Qﬁh?go%rﬂ‘&?t rﬁ%}&% W 8?% 5% e HEPES,
&35%[71;/5;@?@%@%%%?%8'@%5%@4 nF-198 Ty 01 & aamdggsy ENAJO St Zyeai-83at . No.
Tua%lon 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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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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achi eved using the High Fidelity Polynmerase (Roche) and a PTG 200 DNA
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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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example to convert the variable region genes to full-length antibody chain genes, to Fab
fragment genes, orto a ScFv gene. In these manipulations, a V- or Vy-encoding DNA
fragment is operatively linked to another DNA fragment encoding another protein, such as
an antibody constant region or a flexible linker. The term "operatively linked", as used in this
context, is intended to mean that the two DNA fragments are joined such that the amino acid
sequences encoded by the two DNA fragments remain in-frame.

[0191] The isolated DNA encoding the Vy region can be converted to a full-length
heavy chain gene by operatively linking the Vy-encoding DNA to another DNA molecule
encoding heavy chain constant regions (CH1, CH2 and CH3). The sequences of human
heavy chain constant region genes are known in the art (see e.g., Kabat, E. A., et al. (1991)
Sequences of Proteins of Immunological 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 heavy chain constant
region can be an IgG1, 1gG2, IgG3, 1gG4, IgA, IgE, IgM or IgD constant region, but most
preferably is an IgG1 or IgG2 constant region. The IgG1 constant region sequence can be
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'VH-_ and V -encoding DNA fragments are
operatively linked to another fragment encoding a flexible linker, e.g.; encoding the amino
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[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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gagaaacacaa acgcctgcgaagt cacccat cagggcct gagct cgcccgt cacaaa .
gagct t caanditjanpigigagh apnirgERALENIYS) j_r‘2t|’l§e¢qn%@@j tgz? B "Areya linked'lys intended

transl at| | tD): ' ' in i
upper casi® i ek e REY SEEIS el PP VSRR PRl Py AT A O™ Vans
SLQ SGvPeRmEgioss @aErBrRATETes vathE] P vECiorserverthenyrendeorinetionet readiating,

tvaapsv {heitrlgns tion 4F8 transiation of the antibody gene. The expression vector and
| ksgt asvvcllnn preaquV\Rvana qsgnsqevaqus'kdst yspl sstltl skady

ekhkvy acexpresgitrseqmiokssavegess BEChesenNobe compafipte with e expressiafi ost Gl i abl e
domai ns Wl £ BlPERHN VALRrENRILES SbPEkakie, Pissnids, kéttdvitises, adenoviruses,
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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[0228] The variabl e donmains were anplified frompCR2.1 cloned cDNA using
priners listed in Table 3. Amplification was achi eved using the Pfx

Pl ati numol2gepersarse (| nvitrogen) and a PTC-200 DNA Engi RET(USB00R®sGSAT ch)

with cycling as follows: 2' @4C, 20x (30" @4C, 45" @5C, 1' @8C); 5 @8C.
The variabl e domains were then cloned into expression vectors containing
constant domains of the appropriate isotype. These cl ones were sequence

verified.Api |
and a 375%‘&%‘@5\#2 Ogéie?é Kgdgﬁﬁg\/gﬁgﬂﬂ&u&h@mﬁel&uérﬁﬁmgﬁdto@ s=yehesss | nc)

2009/ 155m|d@w¢mggg@ggyr(fgg8§7as theyghejge oy Iewost ceﬂ?g be trg\lg\)sformed the level of
E E Zg 29: WGAT@W@%UMS”& Menhilidh A3t cell expressron
J include viral elements that direct high levels of protelnI e[>)<p|r\lecs)s%Ar'1 1%1131%1r%a %&Agﬁlso 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]lnaddWontotheanﬁbodychahxgenesandfegmauwysequence&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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GAAGACCGATGGECCCTTGG SEQ ID NO 55 JK1 R

tatattccttaattaagttattctact cacGITTGATTTCCACCTTGGICC CT SEQ I D NO: 56

Ful | -1 engWh 28&¢uigrsees of reconbi nant ANTI-1L-6 antibodi @6TAG00DMss3EqUENCe
of reconbi nant 9C8 | g& heavy chain (variable domain in uppercase)

CAGGT GCAGCTACAGCAGT GGEECGCAGGACT GTTGAAGCCT TCGGAGACCCTGTCCCTCAC
CTGCGCTATCTATGGTGGGT CCTTCAGGGAGTACTACT GGAGCT GGAT CCGCCAGCCCCCAG

CTCAAGACTEERET eI R R AR 7 A RSty g pacterum:

CTCTGT GAGERGEARRADATEROT GIDGTE TRASTIETERmA st (iReipT Aclpctarerfipgand viral
:[A;I'ATCT I %r %@@l@ﬁ%@ Srinitlg SASG R SERFERRIEIBERE Bs6 W@l known in the
ccecect G CENRIS R gagcacagcggccctgggctgcctggt

tcaaggact att t ccccgaaccggt gacggt gt cgt ggaact caggegcet ct gaccageggeg
gcacacct t CCC@%@%}?Q&%&%E%@M&&%%&% 35 hests tdraApRAGIEH Qﬂat\ﬂélpkhown in the

gt gccct ccagea cacccagacct acacct gcaacgt agat cacaagcccagea
caccaaggaggad amg@emgﬁﬁygugm@abmait@llmgeg@@aye feacthe Apsiicae 5@%9”“”‘3

cacctgtg gtgLi Le
e G TR o0 o

gttcaact gglsasan gg”E bIGEE2 95T azga@s J bt @Hedé@méla §idgey (BHK)
agt ! caacaqeasy @@%teﬂ%?cg}%@ %ﬂéﬁélﬁ%&g%%ﬁ?ép%%@%mgﬁ@ﬁa cells (e.g.,

ggcaagga§ aacaaaggcct cccagcccccat cgagaaaaccat

ct ccaaaaHeaﬁmmamﬂmﬂm@@gﬂ\Qt erldinget Get Hoesl PeRisy§h gEpference are

agat gacca c
gcegt ggadt qg%aggﬁg&\ gééréﬁrg %g&%&ggg%ﬁﬁam@?%f@gﬁr cetll lines
@gcg@tgnan

ggact ccgtaygay betused am:msecacelgtuvageuqhaaﬁdi{?@g ZE R ek
aggggaac tcré%sﬁ \%c@& %ﬁ%%%E%Q%SQ@WMW%W%t cells, the

agcct ct cER TCGOUt daa Derived protein sequence (by
trans| at aotijodis are pmdbterhipy c@itsng echasteslls fermperiodef timeRUEcfaHd % o for

uppercas e)(pressmn of the antibody in the host cells or, more preferably, secretion of the antibody
mto the culture medium in which the host cells are grown. Antibodies can be recovered
from 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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QL QVWGAGLLKPSETLSLTCAI YGGSFREYYWSW RQPPCGKGLEW GEI FHSGSTNYNPS
LKSRVNI SVDTSKNQFSLKLTSVTAADTAVYYCAREEL DDFDI WEQGTMW/TVSSast kgpsv
f pl apcsr sweegeasbgel vkdyf pepvt vswnsgal t sgvht f pavl gssgl y 2CS8582009/046837
vpssnf gt gt yt cnvdhkpsnt kvdkt ver kccvecppcpappvagpsvf | f ppkpkdt | m
srt pevt cvvvdvshedpevgf nwyvdgvevhnakt kpr eeci f nstfrvvsvl t vvhgdw n
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avewesngqpenn}dg@pseqwﬂéé‘d dre tddsvgksrougsigt 158 smbagbhagenioiing| spgk
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AT TR W@é'
ATTAGCA caGr TAGCCT GGTAT GCA% armg the
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aggacagc meygricedjenivet isokaijoe RiMyrnrgene deayuantidni soansigay
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o ERRAC IR A AR B R IERAAE BRE1B3GONPIBHRIY R HRACONA using

Deri ved pr oteln se uence
transl at pomersoind wsemng H@rﬁDP@wt«aﬁb@gq digplay &Wé?rrﬁuebén am@d&%r%? nin
upper Caﬁ%gg%ggggkﬁg AN A BHARKSIA 0iARS. OSGVPSRF

SGSGSGT KSYP FGQGTKVEI Kr t vaapsv s deq

| ksgt asvvcl | K206} Reeermbigamt &W@@?‘F%ﬁ%%§°{;§%q l%ysﬁqr? rE’?@a%ly

ekhkvyac gy bt as8 Borhisindibridl mtistey bFArMNOPret&abiyehe M1y 1S & L8OPEHAJIRKISY 046837
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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Exanpl e 3 Miutagenesis of anti-IL-6 antibody: [0229] Amino acid

substitution variants of the anti-1L-6 antibody 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 1gGl or an 1g& format. Amino acid substitution variants of

gge(ﬁnt I - IQE- 6%ant| body 908 in the light chain vari abl e domain were nade at

92 . I X i beted¥W¢bin®ybot h a heavy

chain vgh ag}'eng?ﬁwﬁé gﬁ%"%M%ﬁt&ﬁzjﬁgﬁ???g‘?ﬁeng@ggi n var?lgnty wer e made.

E/lcj)rre of tdferenes.i ous nutati on conbi nati ons are shown in Table 6a and 6b.
tagenesi s, | e ‘ 1 & IBRS) regions

of clone 908, [d%gép;bgggbrﬁtéaiﬁ%a?yﬂta ﬁg%%wgﬁé‘ ﬁ‘%\lg?g%te?’n@a#e&4§(ﬁsense

?t rands skeanimentsaargeeddrmes irdwaick iffgrent paipodfdhe iitiglly pelected YkendiMge kit
Stratag ' € C Sarl MNACEAi O mbi tated

vari ant sgév@%%&gg%%ﬁ%%eygﬁl i%etg@ﬁ%%c%%%\%greﬁ%ntﬂ&p? %ésfsi onbuil/g;?{] g']r'ls by

st andar dApditeraiiyy tedurtheairapriove trei quality of ther antigody, ghe Gcand\Ggsegments,of the

CCTCACCT T 3

oL I S0 SRR R R U e conoreomn v

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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CCTCAAGAGT CGAGTCACCATATCAGTAGACACG SEQ I D NO 59 9C8_H T83S
CTCCCTGAAGCTGAGCTCTGTGACCECC SEQ I D NO 60 DNA sequence of reconbi nant 9C8
| g& heawyOoch@w1ssI8N68T, 1835) heavy chain PCT/US2009/046837

CAGGT GCAGCTACAGCAGT GGEECGCAGGACT GTTGAAGCCT TCGGAGACCCTGTCCCTCAC
CTGCGCTATCTATGGTGGGT CCTTCAGGGAGT ACT ACT GGAGCT GGAT CCGCCAGCCCCCAG
GGAAGGGGECTGGAGT GGAT TGEGGAAATCTTTCATAGT GGAAGCACCAACTACAACCCGTCC

CTCAAGAG > .
e T e S IR T A
ATATCT GGOSEIAAGEEASANEGET aAitiody OT atieAdintdindpartiemeriyes tastiangticlinked (by
ttccccct : i

g@%ﬁ%gﬁégggﬁr@g gglﬁ%gggﬁ% ﬁgggﬁ%&%&%ﬁﬁ%ﬁ 6t SHIWHSES g%grgé or more
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tCC,ngaCﬁFo?éc%g(%&?&sgégtf %&iﬁ%&%é%%‘?%@%ﬁaﬂé? cgaggt cca
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C cttctaccccagcgacat c
Goeat 0090 R A R apaccacacet cccatact
ggact g g gm:rggamrdobwpﬂdﬂ?v@romagml@@e@gw)@ga@ma@&g@hw (Ry@-agiguccinimidyl
c c .
9999 9&%@%@ SLGankER %ﬁ%@%&%&a%&%@b@&&éﬁé\%ﬁ?@&ﬁﬁm%9@@@, IL.

agcctctccc ccgggt aaa
[0213] Another type of derivatized antibody is a labeled antibody. Useful detection

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.

62



Derived protein sequence (by translation) of reconbinant 9GB | g& heavy
chain (N681, 183S)heavychain

QVQL QRNGABD2BPBETISBL TCAl YGGSFREYYWSW RQPPGKGLEW GElI FHSGBTINNINRE®9/046837
LKSRVTI SVDTSKNQFSLEL SSVTAADTAVYYCAREEL DDFDI WBQGTMVTVSSast kgpsv

f pl apcsr st sest aal gcl vkdyf pepvt vswnsgal t sgvht f pavl gssgl ysl ssvvt
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CAGGT GCAGCTACAGCAGT GGEGECCCAGGACTGTTGAAGCCT TCGGAGACCCTGTCCCTCAC

CTGCGCTATCTATGGT GGGTCCTTCAGGGAGTACT ACT GGAGCT GGAT CCGOCAGCCCCCAG
GGAAGGGGCT GGAGT GGAT TGGGGAAATCTTTCATASHM CCAACTACAACCCGTCC
CTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGAG
CTCTGTGACCGOCGCGGACA@&@EQBGBNH Y R CIEC QDTN 4 AGCATATTTTG
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caccaaggt ggacaagaaagt t gagcccaaat ct t gt gacaaaact cacacat gcccaccgt
gcccagca ﬁé%ggg@ét ggggggaccgt cagt ctt cct ct t ccecccaaaacccaaggac
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CTCTGIGACC ACG ' TTTTG
ATATCT GCManoAats® 55T CACCGTCTCCTCA SEQ I'D NO 33

[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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Vari abl e domain transl ated protein sequence of reconbi nant 9C8 (E31G N68T,
183S) heavy chain
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Vari abl e domai n DNA sequence of recombi nant 9C8 (124V, N68T, T83S) heavy
cha| n CAGGTGCAGCTACAGCAGTCII;GCGCAGGACTGTTGAAGCCTTCGGAGACCCTGTCCCTCAC
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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-8,
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 uliwell 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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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 IgG 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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Desi gnation Patent Deposit Designation Deposit Date 9C8 heavy chain IgGl E
coli; pCR2.1 TOPO 9C8H(WVT) UC25510
WO 2009/155180 PCT/US2009/046837

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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PTA- 8013 Nov. 21, 2006 9C8 light chain 1gGL E. coli; pCR2.1 TOPO 9C8L( VVT)
UC25511 PTA-8014

WO 2009/155180 PCT/US2009/046837
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
catccecgggatgagectgaccaagaaccaggtcagectgacctgectggtcaaaggettctat
cccagcgacatcgeccgtggagtgggagagcaatgggcagecggagaacaactacaagaccac
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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Nov.

21, 2006 9C8 N68T, T838 I1g& heavy chain E. coli; pCR2.1 TOPO

9CB8H( NT) hG2 UC25512 PTA-8015

WO 2009/155180 PCT/US2009/046837

psdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnh
yvtgkslslspgk SEQ ID NO:3

DNA sequence of 9C8 light chain from hybridoma cells (variable domain in uppercase)

GACATCCAGATGACCCAGTCTCCATCCTCACTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CACTTGTCGGGCGAGTCAGGGTATTAGCAGCTGGTTAGCCTGGTATCAGCAGAAACCAGAGA
AAGCCCCTAAGTCCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCAAGGTTC
AGCGGCAGTGGATCTCGGACAGATTTCACTCTCACCATCAGTAGCCTGCAGCCTGAAGATTT
TGCAACTTATTACTGCCAACAGTATAAAAGTTACCCTCGGACGTTCGGCCAAGGGACCAAGG
TGGAAATCAAAcgaactgtggctgcaccatctgtcttcatcttcccgccatctgatgagcag
ttgaaatctggaactgcctctgttgtgtgcctgctgaataacttctatcccagagaggccaa
agtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagc
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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Nov. 21, 2006 9C8 N68T, T835 IgG2 light chain E. coli; pCR2
1JC25513 PTA-8016 Nov. 21, J ; PCR2.1 T9c087wohk

WO 2009/155180 PCT/US2009/046837

Table 3: Variable domain primers (5’ to 3’) for 9C8
ttacagtGCGCGCACTCCCAGGTGCAGCTACAGCAGTGG

H4 34 SEQ ID NO:53
ttaCagtGTGCACTCCGACATCCAGATGACCCAGTCTCC
K_012 SEQ ID NO:54
GAAGACCGATGGGCCCTTGG

G1/2_ch1(Apal) R | SEQ ID NO:55
tatattccttaattaagttattctactcacGTTTGATTTCCACCTTGGTCC

JK1_R CT SEQ ID NO:56

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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2006 9C8 E31G N68T, T83S variable region E. coli; pCR2.1 TOPO 9C8H( ENT)
UC25514 PTA-8017 Nov. 21,
WO 2009/155180 PCT/US2009/046837

gkeykckvsnkglpapiektisktkggprepgvytlppsreemtkngvsltclvkgfypsdi
avewesnggpennykttppmldsdgsfflyskltvdksrwgggnviscsvmhealhnhytgk
slslspgk SEQ ID NO:24

DNA sequence of recombinant 9C8 Kappa light chain (variable domain in uppercase)

GACATCCAGATGACCCAGTCTCCATCCTCACTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CACTTGTCGGGCGAGTCAGGGTATTAGCAGCTGGTTAGCCTGGTATCAGCAGAAACCAGAGA -
AAGCCCCTAAGTCCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCAAGGTTC
AGCGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGTAGCCTGCAGCCTGAAGATTT
TGCAACTTATTACTGCCAACAGTATAAAAGTTACCCTCGGACGTTCGGCCAAGGGACCAAGG
TGGAAATCAAAcgaactgtggctgcaccatctgtettecatettececgecatctgatgageag
ttgaaatctggaactgcctctgttgtgtgectgectgaataacttctatecccagagaggccaa
agtacagtggaaggtggataacgccctecaatcgggtaactcccaggagagtgtcacagage
aggacagcaaggacagcacctacagcctcagcagcaccctgacgectgagcaaagcagactac
gagaaacacaaagtctacgcctgcgaagtcacccatcagggectgagectegeccgtcacaaa
gagcttcaacaggggagagtgt SEQ ID NO:25

Derived protein sequence (by transiation) of recombinant 9C8 Kappa light chain (variable
domain in uppercase)

DIQMTQSPSSLSASVGDRVTITCRASQGISSWLAWYQQKPEKAPKSLIYAASSLOSGVPSRE
SGSGSGTDFTLTISSLQPEDFATYYCQQYKSYPRTFGQGTKVEIKrtvaapsviifppsdeq
lksgtasvvcllnnfypreakvgwkvdnalgsgnsgesvtegdskdstyslsstltlskady
ekhkvyacevthgglsspvtksfnrgec SEQ ID NO:26
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2006 9C8 124V, Ne68T, T83S variable region E. coil; pCR2.1 TOPO 9C8H( | NT)
UC25515 PTA-8018 Nov. 21,
WO 2009/155180 PCT/US2009/046837

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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2006 9C8 NB68T, T83S IgGlL heavy chain E. coil; pCR2.1 TOPO 9C8H(NT) hGL
UC25526 PTA-8019 Nov. 21, 2006
WO 2009/155180 PCT/US2009/046837

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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Exanple 4 TF-1 Proliferation [0232] Human cells, TF-1 cells, from

Anerican 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
GWCSF. 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

vol ure aéﬁéﬁb QGA@LEK@éE%ZSﬂ@@AE?C&QFﬁE?kﬁS@Ii@ﬁP@ﬁtLEWB@EIﬂﬁB@SmmNNﬁﬁ| 50
ELQOfA}P Q@@iKﬂg ¢ Aéﬂ AVQ?EREEEHDQ#EEWG Bty 8755 ik § B 5%
2009/ 1557838 %? g%@%ﬁ@%@ havEee Otfgg*ﬂ ;%@‘Eg ot e LA

Cor ni ng, bSg HE f {‘; grﬁgg Gﬁgﬁ%}é

of 25 pi & SFEEFV FV¥y YFBF RAYEGBHY 0 XE v hR ?F bB e ReaR Y AT 5

vol une ofiwéggﬁﬁyi{ﬁ k¥ sRrarPPRAShATEAHHRPERPETH §58'f"ﬂ A58 \ék% 150
MM sodi uRSERRYEFEENIEPERNY t’éspalfiﬁﬁarsf%hfﬁ tyekapEagen §Ca

Ant i bodi gsakelelepgkedEQI 8ReNA@nd2wi t h human | L-6. The pl ates Were i ncubat ed

for 48 hours (hrs) at 37C with 5% 002. After 48 hours, 10 pl/well of 0.5
pC 3Hthym di ne (Amersham Bi osci ences, Pi scatawa 3) was added and

pul sed watiahledomain| RNA sequenke of reremiinesi:9C8 fE@@n&@ﬁ? H3S) hearypeiddt ed

]Ehym di “% &'% ﬁ@b‘rﬁ )Q@v&gGlff‘sﬁé@é‘&QG@H&QG@&‘@A}Q@EC?@b&Ghéﬁ&C@fé@CCCTCAC
ilterpla GalespedollckbBRSCHEEBANBEBEcAdNE

m cr obet T Ggﬁﬁpépcgﬁﬁ FQ@AC%FFSEGT%A ount s
per m nufERTCTEEEE C%QGQQGC%T%"HEWFFF@ f@gég f\*n Fﬂe ?F ¢: Pol i feration

assay of the 908 anti body and the various anti bodi es havi ng am no acid

substitutions. The results shown in Table 6a and %? f assays

done. on' Yaiakls gamad aeeied A 1H3UeE 5] Ve rasoCaEr T, 68T Tedg)
QVOLQQOWGAGLLKPSETLSLTCAIYGGSFRGYYWSWIRQPPGKGLEWIGEIFHSGSTNYNPS
 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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Fold Difference 908 9C8 0.0022 1.0 9C8 124V 9C8 0.0071
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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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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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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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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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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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obtained as part of the Amine Coupling kit obtained from GE Biosciences. Coupling was
performed using the automated Surface Preparation Wizard included with the BiaControl
Software V3.2.

Determination of Binding Affinity

[0238] All SPR measurements were performed on a BlAcore 3000 instrument (GE
Biosciences, Piscataway, NJ). BlAcore Software — BIAcore 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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- SUMMARY OF SEQUENCE LISTING (sequences are amino acid sequences except those
indicated by ‘n.a.’ for nucleic acid)

SEQ ID NO: SEQUENCE SEQ ID NO: SEQUENCE
1 heavy 9C8 IgGl n.a. 23 heavy 9C8 IgG2 n.a.
2 Vg 9C8 n.a. 24 heavy 9C8 IgG2
3 heavy 9C8 IgGL 25 Tight 9C8 1gG2 n.a.
4 Vy 9C8 26 light 9C8 IgG2
5 Vy CDR1 9C8 27 heavy 9C8 N68T T83S
IgG2 n.a.
6 Vy CDR2 9C8 28 heavy 9C8 N68T T83S
v IgG2
7 Vg CDR3 9C8 29 Vg 9C8 N68T T83S
8 Vy FR1 9C8 30 Vg FR3 9C8 Ne8T T83S
9 Vg FR2 9C8 31 heavy 9C8 N68T T83S
IgGl n.a.
10 Vy FR3 9C8 32 heavy 9C8 N68T T83S
IgG1
11 VH FR4 9C8 i 33 Vy 9C8 E31G N68T T83S
n.a.
12 light 92C8 IgGl n.a. 34 Vy 9C8 E31G N68T T83S
13 Vy, 9C8 n.a. 35 Vy CDR1 9C8 E31G N68T
T83S
14 light 9C8 IgGl 36 Vy 9C8 124V N68T T83S
V n.a.
15 Vy, 9C8 37 Vg 9C8 I24V N68T T83S
16 Vy CDR1 9C8 38 -] Vg FR1 9C8 I24V N68T
T83S
17 V., CDR2 9C8 39 Vy 22B5 n.a.
18 V;, CDR3 9C8 40 Vy 22B5S
19 Vy FR1 9C8 41 Vg CDR3 22B5
20 V, FR2 9C8 ‘ 42 V, 22BS n.a.
21 Vy FR3 9C8 43 Vy, 22B5
22 Vy, FR4 9C8 44 Consensus 1 CDR3
45 Consensus 2 CDR3
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47.2 9C8 |24V, E31G N68T, T83S 908 K92N 0. 9670
chain, Lc = light chain WO 2009/ 155180PCT/ US2009/ 046837

We claim:

1. An isolated human monoclonal antibody or antigen-
binding portion thereof comprising a heavy chain variable
(V) domain amino acid sequence comprising

the V, CDR1 as set forthin SEQ IDNO:5, the V,,CDR2 as

set forth in SEQ ID NO:6, and the V., CDR3 as set forth
in SEQ ID NO:7, and comprising a light chain variable
(V) domain amino acid sequence comprising the V,
CDRI asset forth in SEQID NO: 16, the V, CDR2 as set
forth in SEQ ID NO:17, and the V, CDR3 as sct forth in
SEQ ID NO:1§;

wherein said antibody binds specifically to human IL-G.

2. An isolated human monoclonal antibody or antigen-
binding portion thereof comprising the heavy chain variable
(V) domain amino acid sequence selected from the group
consisting of SEQ ID NO:4, SEQ ID NO:29, and SEQ ID
NO:37, and further comprising the light chain variable (V)
domain amino acid sequence as set forth in SEQ ID NO:15;
wherein said antibody binds specifically 1o human 11.-6.

3. An isolated human monoclonal antibody or antigen-
binding porion thereof comprising V, and V,, domains
selected from the group consisting of:

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 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-3016;
wherein said antibody binds specifically 1o human I[.-6.
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Exanple 5 C- Reactive Protein from LPS-Mnkey Study [ 0233] The
in-vivo portion of this study was conducted by Charles River
Laboratories Preclinical Services at their Wrcester, MA Test
Facility. Briefly, the study consisted of fifteen nale cynonol gus
nonkeys (five groups; 3 nonkeys/group). On Day 1 animals in group 1
received vehicle; animals in Groups 2 and 3 received the antibody 9C8
N68T T83S 19G at doges_\noj ngé ﬁiﬂﬂaélﬁﬂﬂoﬁﬁmaf ety Mehitigeand ani mal s
in Groups 4 and 5 regeiyed. 1&@% Sl %%av”}tdﬁ%ﬁﬁ@ﬁlﬁ 5 and 5
my/ kg, respectivel 3611&2{ eletcfe?a}fo@ ReghALpt ered by TV bol us

injection at dose v F‘ g i alllﬁggﬁﬁ)ggg@gi@wf@’g@ours after
18 nﬁlﬁ ?m hachah! al

treatnment, all aninma
l'i popol ysaccharl de (L ow |V bol us

inj ection. On Day 1 %%%@éch% Ha¥ineGle 1{119]? ﬁd@@&l‘l&@@BPéE essel at
basel i ne rior tot 2
hour s pos'g IOt reat ment ( Qg;%}‘F 11L gna r%‘lggfnélﬁdrag%l on) and

at 30 minutes and 1, 25€94°nE Of 2 hours after chal | enge.
Bl ood sanpl es were aFhedstyebpdagipemaganiyo agd Ssq“%m%}&g?‘? Whol e

bl ood sanpl es were probed¥eddrand the light ﬁlFdeD %YW&@%HBP%% aGr e st ored
frozen. C Reactive Prosagnence@RPEQEEN@A&MEd using a human Vascul ar
Injury Panel 11 Mt d) Sedegry)chasdayingithe imsmarisdseq®use ef $EQcovery
(MBD(r)), Gaithersbur gD RM:32smdytse Wigheclpon hovimgdhasmug péided in

publ i shed kit instructsaosnderodBENED NE):gdre 2 shows the total serum
CRP for the 9C8 N68T6TGBS itgiRantivandyondct@amplietifodySIATIBigssay by

Fl ow Cvtometry bindih®%3ftlonl therof hec@amay® oeine Sconelunt he i n hunman
whol e bl ood and hu'ﬁ%’i‘vﬁ@ﬁ’ln@ﬁﬂ@' ackd %ﬂeﬁ&ﬂ@ﬂﬂ EANCE2S hisd (HeBMCs)
stinmulated with r efpg&? bW ddqubnddibkE No.pgasur e

phosphoryl ated STA ﬂ%ﬁq ed 11%\(18}:1%11 Rinki @d)ﬂﬁrelﬁ‘%ﬂf?ﬁelpﬂméﬂtﬂ IL-6

anti bodi es. Wol e Bl ood o oegtb
hepari ni zed human VNSRS @?Peggacﬁgdllllﬁl % &1 111 Mﬁ a%tll - IHL"G 4nti body or

vehicle control (finml, PR, PRS FA0TRY- ahd VI, 5F L, mm WL ORYd R tube) for
15 minutes at 37C aBaAPLERA WGi@CS bl Ak hatedyWiichdddeGOHI gL  human
(rh) I'L-6 for a fimdler 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 isolated 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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concentration of 25 ng/nL and incubated for 10 m nutes at 37C. Red
bl ood cells (RBCs) were then lysed with 4 nL RBC Lysing Buffer
(Sigma), and sanples were m xed gently for 10 mnutes at 37C. Sanpl es
were spun at 400 x g for 5 M to pellet cells. Supernatants were
removed. Two mlliliters of wash buffer (4% BSA in PBS, G bco) were
added to each tube, and then sanples were spun at 400 x g for 5 mn
to pellet cells. Supernatandssumese.rstemoved, and cell pellets were
resuspended in 200 pL of preheated (37C) perneabilization buffer (2%
f or mal dehyde rEteelPBSic Pol ysci ences, Inc.) and incubated at 37C for 10
m nut es. Thr ¥edayek] iTrfters of ice cold MeOH was added to each sanpl e
to fix the cells. Sanples were m xed and placed on ice for at | east
30 m n.‘léﬁﬁpf*%?%?éngopﬁﬁ"? AIOXEG™F OF™5 min.) and supernatants were
removed. ,Pel Lej3;9ere washed once with wash buffer. Cell pellets were
then stained wth anti-phosphoryl ated STAT3 (Y705) anti body
conj ugahes- t e0 Al exa Fl uor 488 (BD Pharm ngen) diluted in wash buffer,
final volune 100 pL. Sanples were incubated on ice for 30 m nutes
then washed PXephImasteribuf¥-&r. Final cell pellets were resuspended in
400 pL | F Buffer (Hank's Buffered Saline Solution, 2% Fetal Calf
Serum j : pes, 0.2% Sodi um Azi de, G bco). A FACSCal i bur
i nstrugepd, ushag Cel |l Quest software (BD Biosciences) was used to
col | ectzend nhal yaeetlata. Table 7 shows the pSTAT3 levels in the
presence of anti-IL-6 antibodies as neasured in human whol e bl ood.
Table #4®ti11L-6 Antibody IL-6 Conc ng/m VB IC50dpg/n1 Assay #
ctgtceocte 60

caggtgeagc tacagcagty gdgegcagga ctgttgdage ctteggagac

acctgegeta tctatggtgg gtcecttecagg gagtactact ggagctggat cegecagecc 120
ccagggaagg ggctggagtg gattggggaa atctttecata gtggaagcac caactacaac 180
cégtccctca agagtcegagt caacﬁtatca gtagacacgt ccaagaacca gttctececetg 240
aagctgacct ctgbgaccge cgoggacacg gcotgtgtatt actgtgegag agaggaatta 300
gatgattttg atatctgggg ccaagggaca atggtcaccg tctcﬁtcagc ctcecaccaag 360
ggccecategy totteccect ggcaccctoe toecaagagea cctebggggy cacageggcc 420
ctgggetgcoe tggtcaagga ctacttcoeee gaaccggtga cggtgtogtg gaactcaggce 480
gccctgacca gcggcgtgcé cacctteeey getgtectac agtcétcagg actctactec 540
ctcagcagcg tggtgaccgt.gccétccagc agcttgggea ccocagaccta catctgcaac 600
gtgaatcaca agcccagcaa caccaaggtg gacaagagag ttgagcc&aa atcttgtgac 660
aaaacktcaca catgcccacc gtgcccagca cctgaactec tggggggace gtcagtcttc 720
ctcttoccce caaaacccaa ggacacccke atgatctcee ggacccctga ggtcacatge 780
gtggtggtgg acgtgagcca cgaagaccct gaggtcaagt tcaactggta cgtggacggce 840
gtggaggtgc ataatgccaa gacaaagccg cgggaggagc agtacaacag cacgtaccght 900
gtggtcagcg tcctcaccgt cctgcaccag gactggctga atggcaagga gtacaagtgc 260
aaggtctcca acaaagccct cccagcccoe ategagaaaa ccatctccaa agccaaaggy 1020
cagececgag aacéacaggt gtacaccctyg cccccatcee gggatgaget gaccaagaac 1080
caggtcagee tgacctgect gétcaaaggc ttctétccca gcgaca;cgc cgtggagtgg 1140



9C8 25 0.487 1 25 0.432 2

gagagcaatg ggcagccgga gaacaactac aagaccacgc ctccogtget ggactocgac

ggctccttet toctctacag caagctcacc gtggacaaga geaggtggea gcaggggaac

gtettcbecat gectccgtgat geocatgagget ctgcacaace actacacgca gaagagcctc

tecctgtcte cgggtaaa
<210=> 2

«211> 348

<212> DNA

<213> homo sapien
<400> 2

caggtgcagce tacagcagtg
acctgcgeta tctatggtgg
ccagyggaagg ggctggagtg
ccogtecctea agagtcgagt
aagctgacct ctgtgaccgce
gatgattttg atatctgggg
<210> 3

<211> 446

<212> PRT

<213> homo sapien
<400> 3

@ln Val Gin
1

Thr Leu Ser

Ser
35

Tyr Trp

Giu Ile

50

Gly

Ser Val

65

Arg

ILys Leu Thr

Leu Gln G1
5

Leu Thr Cys

20

Trp Ile Arg

Phe His Ser

Asn Tle Ser

70

Ser val Thr Ala

85

dgggcgcagga
gtccttcagg
gatitggggaa
caac&tatca
cgcggacacyg

ccaagggaca

n Trp Gly

Ile

Ala

Pro
40

Gln

Gly Ser

55

val Asp

Ala

Ala

Tyr

25

Pro

Thr

Thr

Asp

ctgttgaayc
gagtactact
atctttcata
gtagacacgt
gctgtgtatt

atggtecaccg

Gly Leu
10

Gly Gly

Gly Lys

Asn Tyr

Ser Lys

75

Thr Ala
o0

Ser

cttecggagac
ggagctggat
gtggaagcac
ccaagaacca
actgtgcgag

tctecttea

Leu

30

Gly
45

Asn
60

Asn

val

Lys Pro Serx

Phe Arg Glu

Lew. Glu Trp

Pro -Ser Leu

Gln Phe Ser

Tyr Tyr Cys

cctgteecte
cegoocagece
caactacaac
gttcteceoctg

agaggaatta

Glu
15

Tyr

ile

Lys

Leu

80

Ala
- 95

1200

1260

1320

1338

60

120

180

240

300

348



25 0.482 3 124V, N68T, T83S 25 0.420 1

Arg Glu Glu

Thr

Pro

Val

145

Ala

Gly

Gly

Lys

Cys

225

Leu

Glu

Lys

Lys

Leu
305

Val

Ser

130

Lys

Leu

Leu

Thr

Val

210

Pro

Phe

val

FPhe

Pro

2390

Thr

Ser
118
Ser
Asp
Thr
Tyx
Gln
195
Asp
Pro

Pro
Thr
Asn
2715

Arg

val

Leu

100

Ser

Lys

Tyrx

Ser

Ser

180

Thr

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asp

Ala

Ser

Phe

Gly

165

Leu

Tyr

Arg

Pro

Lys

245

val

Ty

Glu

Asp

Ser

Thr

Pro

150

val

Ser

Ile

val

Ala

230

Pro

Val

val

Gln

Gln
310

Phe

Thr

Ser

135

Glu

His

Ser

Cys

Glu

215

Pro

Lvs

val

ASp

Tyr

295

Asp

Asp

Lys

120

Gly

Pro

Thr

val

Asn

200

Pro

Glu

Asp

Asp

Gly

280

Asn

Trp

Ile

105

Gly

Gly

val

Phe

Val

18s

val

Lys

Leu

Thr

Val

265

Val

Ser

Leu

Trp

Pro

Thr

Thr

Pro

170

Thr

Asn

Ser

Leu

Leu

250

Ser

Glu

Thr

Asn

25

Gly

Ser

Ala

val

155

Ala

val

Cys

Gly

235

Met

His

val

Tyr

Gly
315

Gln

Val

aAla

140

Ser

val

Pro

Lys

Asp

220

Gly

Ile

Glu

His

Arg

300

Lys

Gly Thr
11i¢

Phe_Pro
125

Leu Gly
Trp Asn
Leu Gln

Ser Ser
130

Pro Ser
205

Lys Thr
Pro Ser
Ser Arg
Asp- Pro

270

Asn Ala
285

val val

Glu Tyr

Met Val
Leu Ala
Cys Leu
Ser Gly

160

Ser Ser
175

Ser Leu
Asﬁ Thr
His Thr
Val Phe

240

Thr Pro
255
Glu val

L'ys Thr

Ser Val

Lys Cys
320



0.527 2 25 0.749 3 E31G N68T, T83S

Lys Val Ser Asn Lys Ala
325

Lys Ala ﬁys Gly Gln Pro
340

Ser Arg Asp Glu Leu Thr
355

Lys Gly Phe Tyr Pro Ser
370

Gln Pro Glu Asn Asn Tyr
385 390

Gly Ser Phe Phe Leu Tyr
. 405

Gln Gln Gly Asn Val Phe
420

Agsn His Tyr Thr Gln Lys
435

<210> 4

<21i> 1lé

<212> PRT

<213> homo sapien
<400> 4
Gln Val Gln Leu Gln Gln

1 : 5

Thr Leu Ser Leu Thr Cys
20

Tyvy Trp Ser Trp Ile Brg
- 38

Gly Glu Ile Phe His Ser
"50 :

Ser Arg Val Asn Ile Ser

Leu
Arg
Lys
Asp
375
Lys
Ser

Ser

Sex

Trp
Ala
Gln
Gly

58

val

Pro
Glu
Asn
360

Ile

Thr

Lys:

Cys

Leu
440

Gly

Ile

Pro

40

Ser

Asp

Ala

Pro

345

Gln

Ala

Thr

Leu

Ser

425

Ser

ala

Tyx

25

Pro

Thr

Thr

25 0. 626

Pro

330

Gln

val

Val

Pro

Thr

410

Val

Leu

Gly

10

Gly

Gly

Asn

Ser

Ile

Val

Ser

.Glu

Pro

358%

val

Met

Ser

Leu

Gly

Lys

TYT

Lys

Glu Lys
Tyr Thr
Leu Thr

365

Trp Glu
380
Val Leu

Asp Lys

His Glu

Thr

Leu
350

cys

Ser

Asp

Ser

Ala

"a3p

Pro Gly
445

Leu Lys
Sexr Phe

Gly Leu
45

Asn Pro
60

Asn Gln

Lys

Fro

Arg

30

Glu

Serx

Phe

Ile Ser
335

Pro Pro

Leu Val

Asn Gly

Ser Asp
400

Arg Trp
415

Leu His

Ser Glu

15

Glu Tyr

Trp Ile

Leu Lys

Ser Leu



1 25 0.714 2 25 0.968 3

65 ' 70 75 : 80

Lys Leu Thr Ser Val Thr Ala Ala Aép Thr Ala Val Tyr Tyr Cys Ala
B85S . 90 95

Arg Glu Glu Leu Asp Asp Phe Asp Ile Trp Gly Gln ¢ly Thr Met val
100 105 . 110

Thr Val Ser Ser
11S

<210> 5

<211l> 5

«212> PRT

<213> homo sapien

<4Q0> &5

Glu Tyr Tyr Trp Sexr

1 5
<210> 6
<211> 16

<212> PRT ‘
<213> homo sapien

<400> 6

‘Glu Ile Phe His Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys Ser
1 5 : 10 1s
<210> 7

<211> 8

<212> PRT

<213> homo sapien
<400> 7

Glu Glu Leu Asp Asp Phe Asp Tle

i - 24
<210> 8

«211> 30

«<212> PRT

<213> homo sapien

<400> 8

Gln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu
1 5 ‘ 10 15



124V, E31G N68T, T83S 25 0.364 1 25 0.603 2

Thr Leu Ser Leu Thr Cys Ala Ile Tyr Gly Gly Ser Phe Arg
20 25

<210 9

<21i> 14
<212> PRT

<213> homo sapien

<400> 9

30

Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Tfp Ile Gly

1 5
<210> 10
<211> 31

<212> PRT
<213> homo sapien

<400> 10

10

Arg Val Asn Ile Sex val Asp Thr Ser Lys Asn Gln Phe Ser Leu Lys

1 , 5

i0

15

Leu Thr Ser val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
20 25

<210> 11

<211> 11

<212> PRT

<213> homo sapien

<400> 11

1 5
<210> 12

<211l> ' 642

<212> DNA

«213> homo sapien

<400> 12
-gacatccaga tgacccagtc tccatectea

atcacttgte gggcegaghtca gggtattage
gagaaagccc ctaagtccct gatctatgcet

aggttcagcg gcagtggate tgggacagat

Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser

10

ctgtetgeat
agctggttag
gcatccagtt

ttcactctca

30

ctgtaggaga cagagtcacc
cctggtatea gcagaaacca
tgcaaagtgg ggtcccatca

ccatcagtag cctgcagect

60
120
180

240



25 0.821 3 PBMC Assay [ 0236] Peri pheral bl ood nononucl ear
cells (PBMCs) were isolated fromfreshly collected heparinized human
whol e bl ood usi ng Accuspi n System Hi st opaque 1077 col unmms accordi ng
to manufacture's protocol (Signma-Aldrich A7054) and placed in (0.1 %
penicillin streptonycin in Macrophage SFM Media, G bco).

Approxi mately 2X106 PBMCs were incubated with anti-1L-6 antibody or
vehi ¢l ga0tttal cddct ftlea Vg cc308p Liptiongds antetcogic BRCIIFBRCs wet®
stinmulated with rhiL-6 for a final concentration of 25 ng/nL and

i ncubatedhckardsl GoRRFECaatacIFGLISH AFEERFRY SCEYRTRCHt HFILHF for i n

to pellet cells. Supernatants were. r ved, Tw ~fuf fer %
BSA i ntPEafIREs HEE tfotgga%%gg‘ér%ﬁ%&gg%trrﬁf‘é‘?w %%%’32 '%tl’l' 400 ifbg 5

mn to_pel celd MBI L cbemoyad cand taalbcpel | et seatere
resusp‘é‘ﬁ%g%%gﬁ géﬁsg%tfgg%e%?%ﬁgg ?d (3(%0) per neagbsiﬁ?i zation buffer (2%
f or mal gehyee dancddBScaghal dagciRmee sgcdaitada gnctdapcashas@yteaca37C f 840 10
mn. Three mlliliters of ice cold MeOH was added to each sanple to
fix thetwetdany Sgpptasya \gepecarbre FLaFRFIREDECHFIFEY FBI 899 east g‘if

m n. Sanples were spun_at 4t0t0 X %for‘_:1 2 tm'gg. and supernatants wgf-£

r enov etEo2ERY 19 eI Bt Rt e WaShed%3HCE W th wash buffer then stai ned
and anal yzed as described in-the whole bl ood assay. Table 8 shows the
pSTAT3.4gyels in the presence of anti-IL-6 antibodies as neasured in

human gpankplenal bl ood nononucl ear cells. Table 8
«212> DNA .
<213> homo sapien

;zggzcciga tgacécagtc tecatcctca ctgtoetgeat ctgtaggaga cagagtcacc a0
atcacttgte gggegagtca gggtattage agctggttag cctggtateca gcagaaacca 120
gagaaagccec ctaagtccet gatctatget gecatccagtt tgcaaagtgg ggteccatca 180
laggttcagcg geagtggate tgggacagat ttcactctca ccatcagtag cctgcagect 240
gaagéttttg caacttatta ctgocaacag tataaaagtt acccteggac ghttceggecaa 300

gggaccaady tggaaatcaa a 321

<210> 14

«<211> 214

«212> PRT

«213> homo sapien

<400> 14
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Sexr Trp
20 25 - 30

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu l1le
35 40 45

Tyr Ala Ala Ser Ser Léu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 . 60



Anti IL-6 Antibody IL-6 conc. ng/m PBMC I C50 pg/m 9C8 25
MAB2061 g Pg 0.210 R&D

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
© 65 70 75 80

@lu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Lys Ser Tyr Pro Arg
' 85 20 ’ 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 ' 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gin
145 150 iks 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
' 165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 18% 120

Ala Cys Glu val Thr His Gln Gly Leu Ser Ser Pro val Thr Lys Serxr
185 "200 . 205

Phe Asn Arg Gly Glu Cys

210
<210> 15
«211> 107

«212> PRT
«<213> homo sapien

<400> 15

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
i 5 ’ 10 is

Asp Arg val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
. 20 ‘ 25 30

Leu Ala Trp Tyr Gla Gln Lys Pro Glu Lys Ala Pro Lys Sexr Leu Ile
35 : 40 45



25 0.580 Exanple 7 Binding Affinity Preparation of Bl Acore Chips
[0237] The anti-IL-6 antibody 9C8 N68T T83S Ig& was i nmobilized onto
Bl Acore CVb chips (CGE Biosciences - fornerly Bl Acore Inc, Piscataway,
NJ) by am ne coupling to carboxynethylcellul ose (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 M NaCl and 50 mM NaOH prior to coupling. Am ne
coupling was acconpl i shed by conbi ni ng EDC

(1- et hytxr PRG3R At Byt ani (3pr Ty FIx Er b FdP | SeF derJaRee RRSCLY

(N- hydoxysifcci ni mi de) and $%assing across t¥e chip to activate the CM
groups. The ligand in 10 mM acetate buffer pH 5 was passed across the
chi P suclags ANdsEOYAL Qb heDRNR @nt fiee acki 4al och GM gkoup.  The
remai niggg active grgyps on the chipsgsurface were queanched by

passi ng 1M et hanol am ne pH 8.5 across the chip. The EDC, NHS, and

et hanol ami ne were obtained as part of the Am ne Coupling kit

obt ai n€#u fAsprFeRBI B¢ Tende's. CYEotl Fhy THASYSefFof e Uudtfg t he

aut omat ed Surface PPeparation Wzard®included with the Bi aContr ol

Sof tware V3. 2.

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

«210> 16
«<211> 11
<212> PRT
<213> homo sapien

«<400> 16

Arg Ala Ser Gln Gly Ile Ser Ser Trp Leu Ala
1 5 10

«210> 17

«21l1> 7

<212> PRT

<213> homo sapien

<400> 17

Ala Ala Ser Ser Leu Gln Ser
1 ' 5

<210> 18

<211> 9

<212> PRT

«213> home sapien

<400> 18
Gln Gln Tyr Lys Ser Tyr Pro Arg Thr

1 5

<210> 19

<21l> 23

<21l2> PRT

«213> homo sapien

<400> 19



Determ nation of Binding Affinity [0238] All SPR measurements
were perfornmed on a Bl Acore 3000 instrunent (GE Bi osci ences,

Pi scataway, NJ). Bl Acore Software - Bl Acore 3000 Control Software
V3.2 was used for the operation and control of the Bl Acore 3000

i nstrunment. BiaEval uation Software V4.1 was used for the anal ysis of
SPR data fromthe Bl Acore 3000 instrunent and data was plotted using
G aph Pad Prism Software Version 5. The binding affinjty of IL-6 to
Tonocl SRRl artiPblth 88 (RALE-WER ABhSEF 6% HES. B9 BBt F4Y (10
HEPES, 1150 nM NaCl, °3.4 nM EDTA., 0.805% P20) at 25C. The flow rate
for the affinity study was 40 uUrinute to minimze nmass transport

ef fect gof MEgzia, T2 1§z mnelcy@l ., Biophysical chem stry. 64, 127-137,
1997). Human |1 g&Gowas used as the ligand for the construction of the
reference channel of the chip. Analyte (rhlL-6; R&D Systens,

M nneapolis, M\, 206-1L) binding to the imobilized |igand (9C8 N681
T83S | & W& neasured in duplicate and the concentration of the

I L-6 ré 5d ijmo to 25 nM Injection tine for IL-6 was 6 m nutes
and di g5041 afd@ns4d;0B Was 25 minutes. The surface was regenerated

bet ween cycles by 10 mM glycine pH 1.7 for 30 seconds at a flow rate
of 30 ukku-n.z20The regeneration conditions were established to be
optinmal after a regeneration stud ;data not shown). Data was '
anal yz&wp By* fgrngin hes RF‘Plé%chTsYWé"a g° &8 SR TaltfalYTitting prograns
that afe both included with the BiaBVal uation Softwafe V4.1 usi ng a
1:1 Langmuir nodel (Karlson R & Fait A, J. Inmmunol. Methods. 200:
ppl21- 133. 1997). The anti |L-6 anti body 9C8 N68T 1838 | g& was shown
to havezica=3®. 95E+05 (Ms)-1, a kd= 1.34E-04 s-1. -and a KD= 1. 35E-10
M or 13%5.29M PRTWD 2009/ 155180PCT/ US2009/ 046837 SUMVARY OF SEQUENCE

LI STI NEsediffRc®®i&t e ami no aci d sequences except those indicated by
n.a.' LQJ0>nU£:lI eic acid) SEQ ID NO SEQUENCE SEQ ID NG

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
1 5 10 : 15

" Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys
20 - . 25 30

2210 22

<211> 10

«212> PRT

<213> homo sapien

<400> 227
Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

1. S 10

.<210> 23

<211> 1326

<212> DNA

«213> homo sapien

400> 23

caggtgcagc tacagcagtyg gggcgcagga ctgttgaage cttocggagac cctgtcccte &0
acctgcgceta tctaﬁggtgg gteettecagg gagtactact ggagctggat ccgccagccc 120
ccagggaagy goctggagtg gattggggaa atctttcata gtggaageac caactacaac 180

10



SEQUENCE 1 heavy 9C8 1gGl n. a.

23 heavy 9C8 Ig& n.a. 2 VH 9C8 n. a.

ccgtcectca agagtegagt caacatatca gtagacacgt

aagctgacet
gatgattttg
ggceccategg
ctgggetgec
gctctgacca
cteagcagcg
gtagatcaca
gagtgcccac
aaacccaagqg
gtgagccacyg
aatgccaaga
ctcaccgtcg
aaaggecctcc
ccacéggtgt
acctgecetgg
cagccyggaga
ctctacagca
tccgtga;gc
ggtaaa

24

442
PRT

<210>
<211l>
<212>
<213>

<400> 24

ctgtgacege
atatctgggg
tctteceéet
tggtcaagga
gcggegtgea
tagtgaccgt
agcccagcaa
cgtgcceage

acacceteat

aagaccecga

caaagccacyg
tgcaccagga
cagcocaecat
acaccctgec
tcaaaggctﬁ
acaactacaa
agetcacegt

atgaggectct

homo sapien

cgcggacacyg
ccaagggaca
ggcgccétgc
ctacttcecce
cacctteceg
gccctccage
caccaaggtyg
accacctgtg
gatctecegy
ggtccagttc
ggaggageag
ctggctgaac
cgagaaaacc
cceateccgg
ctacceceage
gaccacacct
ggacaagagc

gcacaaccac

gctgtgtatt
atggteaccyg
tccaggagca
gaaccggtga
gctgtectac
aacftcggca
gacaagacag
gcaggaccgt
acccctgagg
aactggtacg
ttcaacagea
ggcaaggagt
atctccaaaa
gaggagatga
gacatcgccg
cccatgetgg
aggtggcage

tacacacaga

ccaagaacca
actgtgcgag
tetettoage
cctccgagag,
cggtgtegtg
agtcctcagg
cecagaccta
ttgagcgcaa
cagtctfcoct
tcacgtgegt
tggacggegt
cgttccgtgt

acaagtgcaa

‘ccaaagggcoa

ccaagaacca
tggagtggga
actccgacgg

agggaaacgt

agagectcte

gttctcecetyg:
agaggaatta
ctceaccaayg
cacagecggcce
gaactcaggc
actctactcc
cacctgeaac
atgttgtgtc
cttcoececcca
ggtggtggac
ggagétgcat
ggtcagcgte
ggtctccaac
gcﬁccgagaa
ggtcagcctg
gagcaatggg
cteccttette
cttctcatgc

cctgtcteeg

@ln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu

1

5

10

15

Thr Leu Ser Leu Thr Cys Ala Ile Tyr Gly Gly Ser Phe Arg Glu Tyr

20

25

11

30

240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320

1326



24 heavy 9C8 1g02 3 heavy 9C8 I1gGL 25 |light 9C8 I1g& n.a. 4 VH 9C8

Tyr Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile

Gly Glu Ile Phe His Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys
50 55 60

Ser Arg Val Asn Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu
65 70 75 80

Lys Leu Thr Ser Val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys Ala
‘85 20 95

Arg Glu Glu Leu Asp Asp Phe Asp Ile Trp Gly Gln Gly Thr Met Val
' 100 ’ 105 ) 110

Thy Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala
115 120 125

Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu
130 135 140 .

val Lys Asp Tyr Phe Pro Glu Pro Val Thr val Ser Trp Asn Ser Gly
145 150 155 160

Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser
: 165 170 175

¢ly Leu Tyr Ser Leu Ser Ser val val Thr Val Pro Ser Sexr Asn Phe
180 i85 ' 190

Gly Thr Gln Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr
195 200 205

Lys Val Asp Lys Thr val Glu Arg Lys Cys Cys val Glu Cys Pro Pro
210 215 220 ‘

Cys Pro Ala Pro Pro Val Ala Gly Pro Ser Val Phe Leu Phe Pro Pro
225 230 235 ’ 240

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
245 250 255

val val val Asp val Ser His Glu Asp Pro Glu Val Gln Phe Asn Trp

12



26 light 9C8 1g& 5 V' CDR1 9C8 27 heavy 9C8 NEST T83S Ig& n.a. 6

2560 265 270

Tyr Val Asp Gly Val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu
275 280 285

Glu Gln Phe Asn Ser Thr Phe Arg Val Val Ser val Leu Thr Val Val
290 295 300

His Gln Asp Trp Leu BAsn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
305 310 : 315 320

Lys Gly Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly
325 330 335

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pxro Pro Ser Arg Glu Glu
340 345 350

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
355 360 385

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
370 375 380

Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe
385 390 395 400

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
405 410 415

val Phe Ser Cys Ser Val Met His Glu 2Ala Leu His Asn His Tyr Thr
420 425 430

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

435 440
«<210> 25
«21l> 642
«<212> DNA

«213> homo sapien

<400> 25
gacatccaga tgacccagtc tecatcctca ctgtetgcat ctataggaga cagagtcacc 60
atcacttgtc gggcgagtca gggtattagc agctggttag cctggtatca gcagaaacca 120

13



gagaaagoce
aggttcagcg
gaagattttyg
gggaccaadg
tctgatgage
cccagagaég
gagagtgtea
ctgagcaaag
ctgagctcge
26

214
PRT

<210>
<211l>
<212>
<213>
400> 26
Asp Ile Gln
i

Asp Arg Val

Leu Ala Trp

35

Ala
50

TyY Ala

Sexr Ser

65

Gly

Glu Asp Phe

Thr Phe Gly

val
115

Pro Ser

homo.

ctaagtccct
gcagtggatc
caacttatta
tggaaatcaa
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga

cegtcacaaa

sapien

Met Thr

Thr Ile

20

Tyr Gln

Ser Ser

Gly

Thx
85

Ala

Gin Gl?

100

Phe

Gln

Thr

Gln

Leu

Thr Asp
70

Tyr

Thr

Ile Phe

gatctatgct
tgggacagat
ctgccaacag
acgaactgtg
tggaactgcc
gtgéaaggtg
cagcaaggac
gaaacacaaa

gagcttcaac

Ser Pro

Cys

Ser

Ala

gcatccagtt
ttcactctca
tataaaagtt
gctgcaccat
tcoctgttgtgt
gataacgcece
agcacctaca

gtctacgcct

aggggagagt

Ser

Leu
10

Ser Gln

25

Pro
40

Lys

Gln
55

Ser
Phe Thr
T&r Cys
val

Lys

Pro
120

Pro

Glu

Gly

Leu

Gln

Glu

Lys Ala

val Pro

Thr Ile

75

Gln
90

Tyx

Ile Lys

105

Sexr Asp Glu

14

tgcaaagtgg
ccatcagtag
acccteggac
ctgtecttecat
gcctgetgaa
tccaatcggg
gcctecageag
gcgaagécac

gt

Ser Ala

Gly Ile

30

Lys
45

Pro

Ser
&0

Arg
Ser SBer
Ser

Lys

Thr

Ser

Ser

ser

Phe

Leu

Tyr

val

ggtcccatea
cctgcagect
gttcggccaa
cttecegecea
taacttctat
taactccocag
caccctgacyg

ccatcagyggc

val
15

Gly

Ser Trp

Leu Ile

Ser Gly

Gln Pro

80

Pro
95 |

Arg

Ala Ala

110

Leu
125

Gln

Lys

Ser Gly

VH CDR2 9C8 28 heavy 9C8 NEST T83S Ig& 7 VH CDR3 9C8 29 VH 9C8
NEST T83S

180 °
240
300
360
420
480
540
600

642



8 Vu FR1 9C8 30 170 FR3 9C8 NEST T83S 9 V, FR2 9C8 31

Thx Ala Ser Val Val Cys

‘130

Lys Val Gln Trp Lys Vval
150

145

Glu Ser Val Thr Glu Gln
165

Ser Thr Leu Thr Leu Ser

Ala Cys Glu Val Thr His

180

185

Leu
135

Asp
Asp Ser
Ala

Lys

Gln Gly
200

Phe Asn Arg Gly Glu Cys

210

<2105
<211l>
<212>
<213>

«400>

acctgeg

ccagggaagyg
ccgtecctea

aagcetgagcet

gatgatt

ggcccategyg
ctgggctgcc
gctetgacea
ctcagcagcg
gtagatcaca
gagtgcccac

aaacccaagyg

27

1326

DNA

homo sapien

27
caggtgcage tacagcagtg

cta

ttyg

tctatggtgg
ggctggagty
agagtegagt
ctgtgaccge
atatctgggg
tectteccoct
tggtcaagga
geggegtgea
tagtgaccgt
agcccagcaa
cgtgcccage

acaccceteat

gggcgcagga
gtocttecagy
gattggggaa
éaccatatca
cgeggacacyg
ccaaéégaca
gécgccctgc
ctacttccce
caccttccog
gooctecage
caccaaggtg
accacctgtg

gatctceeag

Asn Ala

Asp

Leu

Leu Asn Asn Phe

Gln
155

Leu

Lys Asp Ser

170

Tyx Glu

185

Ser Ser

ctgttgaagc
gagtactact
atctttecata
gtagacacgt
gctgtgtatt
atggteaceg
teocaggagea
gaaccggtaga
gctgtccetac
aactteggea
gacaagacag
gcaggaccgt

-acccctgagg

15

Tyr Pro Arxg

140

Ser Gly Asn

Thr

Tyr Ser

His Lys
190

Lys

Val Thr
2085

Pro

ctteggagac
ggagctggat
gtggaagcac
ccaagaacca
actgtgcgag
tctectcage
cctecgagay
cggtgtegtg
agtcctecagy
cccaéaccta
ttgagcgeaa
cagtetteet

tcacgtgcgt

Glu Ala

Gln
160

Sex

Leu Sexr

175

Val Tyr

Lys Ser

cctgteecte
ccgeeagece
caactacaac
gttcthctg
agaggaatta
ctccaccaag
cacagcgged
gaactcaggc
actctactec
cacctgcaac
atgttgtatc
ctteoeccecca

ggtggtggac

60

120

180

240

300

360

420

480

540

600

660

720

780



gtgagccacyg
aatgccaaga
ctcaccgtcg
aaaggccteo
ccacaggtgt
acﬁtgcctgg
cagcocggaga
ctetacagea
tcegtgatge
ggtaaa
<210>

<211>

<212
213>

28

442
PRT
homo
<400> 28

!
Gln val Gln
1

Thr Leu Ser

Sex
35

Tyr Trp

Glu Ile

50

Gly

Ser val

65

Arg

Lys Leu Ser

Glu Glu

Thr val Ser

aagacceoega
caaagccacy
tgcaccagga
cagcccecat
acaccctgec
tcaaaggctt
acaactacaa
agctcacegt

atgaggctct

sapien

Leu Gln

Leu Thr

20
Trp Ile

Phe His

Thr

Ile

val
85

Ser

Leu
100

Asp

Ser Ala

Gln

Cys

Arg

Ser

Ser

70

Thr

Asp

Ser

heavy 9C8 N68T T83S 1 gGL n.a. 10
lgGL 11 V, FR4 9C8

ggtccagttc
ggaggagcag
ctagctgaac
cgggaaaacc
cocatceegyg
étaccécagc
gaccacacct
ggacaagagc

gcacaaccac

Trp Gly

Ala Ile

Ala

Tyr

VH FR3 9C8 32 heavy 9C8 NEST T838

aactggtacg
ttcaacagca
ggcaaggagt
atctccaaaa
gaggagatga
gacatecgeeg
cccatgetgyg
aggtggeagc

tacacgcaga

Gly Leu

i0

Gly Gly

25

Gln Pro

40

Gly Ser

55

Val Asp

Ala

Ala

Phe Asp

Thr Lys

Pro

Thr

Thr

AsSp

Ile

105

Gly

Gly Lys

Agsn Tyr

Ser Lys

75

Thr Ala

90

Trp Gly

Pro Ser

16

tggacggcgt
cgttcegtgt
acaagtgcaa
ccaaagggca
ccaagaacca
tggagtggga
actecgacgg

aggagaacgt

agagcctete

Leu Lys

Ser Phe

30

Leu
45

Gly

Asn Pro

60

Asn Gln

Val

Tyr

Gln

Pro

aArg

Glu

Ser

Phe

Tyr

Gly Thr

ggaggtgcat
ggtcagegte
ggtcteoecaac

gccoogagaa

ggtcagccty -

gagcaatgag
cteccttette
ctteteatge

cetgtetecg

Ser Glu

1s

Glu Tyr

Trp Ile
Leu

Lys

Leu
80

Sexr

Cys Ala

95

Met Val

110

Val Phe

Pro

Leu Ala

840
900
960
1020
1080
1140
1200
1260
1320

1326



33 VH 9C8 E310 NEST T835 n.a. 12 light 9C8 IgGlL n. a.
NEST T83S 13 VL 9C8 n. a.

Pro Cys
130

Val Lys
145

Ala Leu

Gly Leu

Gly Thr

Lys Val
210

Cys Pro
225

Lys Pro

val val

Tyr Val

Glu Gln

230

His Gln
305

Lys Gly

Gln Pro

115

Ser
Asp
Thr
Tyr
Gln
195

Asp
Ala
Lys
Val
Asp

275

Phe
Asp
Leu

Arg

Arg

Tyr

Ser

Ser

180

Thr

Lys

Pro

Asp

Asp

260

Gly

Asn

Trp

Pro

Glu
340

Ser

Phe

Gly

165

Leu

Tyxr

Thr

Pro

Thr

245

val

val

Ser

Leu

Alz

325

Pro

Thr

Pro

150

Val

Ser

Thr

val

Val

230

Leu

Ser

Glu

Thr

Asn

310

Pro

Gln

Ser

135

Glu

His

Ser

Cys

Glu

215

Ala

Met

Val

Phe

295

Gly

Ile

val

120

Glu

Pro

Thr

val

Asn

200

Arg

Gly

Ile

Giu

3

His-

280

Arg

Lys

Glu

Ser

val

Phe

Val

185

val

Lys

Pro

sSer

Asp
265

Asn

Val

Glu

Lys

Thr
345

Thr

Thr

Pro

170

Thr

Asp

Cys

Ser

Axg

250

Pro

Ala

val

Tyr

Thr

330

Leu

Ala

Val

155

Ala

Vval

His

Cys

Val

235

Thr

‘Glu

Lys

Ser

Lys

315

Ile

Pro

17

Ala
140
Ser
Val
Pro
Lys
val
220
Phe
PYro
val
Thr
val
300
Cys

Ser

Pro

125

Leu Gly Cys

Trp Asn Ser

Leu Gln Ser
175

Ser Ser Asn
190

Pro Ser Asn
205

Glu Cys Pro

Leu Phe Pro

Glu val Thr
255

Gln Phe Asn
270

Lys Pro Arg
285

Lew Thr Vval

Lys Val Ser

Lys Thr Lys
335

Ser Arg Glu
350

34 V, 9C8 E31G

Leu

Gly

160

Ser

Fhe

Thr

Pro

Pro
240

Cys

Trp

Glu

val

Asn

320

Gly

Glu



35 VH CDR1 9C8 E310 NEST T835 14 light 9C8 IgGL 36 V, 9C8 |24V NEST
T83S n.a. 15

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
355 . 360 365

Pro Ser Asp Ile Ala Vval Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
370 375 380

Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe
385 - 390 385 ‘ 400

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
405 410 415

Val Phe Ser Cys Ser Val Met His Glu Ala TLeu His Asn His Tyr Thr
420 425 430

‘Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

435 ‘ 440
<210> 29 .
«211> 116
<212> PRT

<213> homo sapien
<400> 2%

Gln Val Gln Leu @Gln Gln Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu
-1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Ile Tyr Gly Gly Ser Phe Arg Glu Tyxr
20 25 . 30

Tyr Trp Ser Trp Ile Brg Gln Pro Pro Gly Lys Gly Leu‘Glu Trp Ile

@ly Glu Ile Phe His Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys
50 55 60

Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu
65 70 75 80

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 95 |

18



VL 9C8 37 VH 9C8
N68T T83S

| 24V NEST T83S 16 VL CDR1 9C8 38 VH FR1 9C8

Arg Glu Glu Leu Asp Asp Phe Asp Ile Trp Gly Gln Gly Thr Met Val

100

Thr Val Ser Ser

115
<210> 30
<211l> 32
<212> PRT
«213> homo sapien
400> 30

1

5

105

10

110

Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu Lys

15

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg

«210> 31
«211>
«212>

<213>

DNA&
<400> 31
caggtgcagce
acctgegeta

- ccagggaagy
ccgteccteca
aagcetgaget
gatgattttg
ggccecatcgyg
ctgggctgcec
‘geectgacca
ctcagcagcyg
gtgaatcaca
aaaactcaca

ctctteccec

gtggtggtgg

20

1338

homo sapien

tacagcagtg
tctatggtgg
ggctggagtg
agagtcgagt
ctgtgaccge
atatctgggg
tecttcecect
tggtcaagga
geggegtgea
tagtgaccgt
agcccagcaa
catgecccacc
caaaacccaa

acgtgagcca

gggegeagga
gtccttcagg
éattggggaa
qaccatatca
cgceggacacg
ccaagggaca
ggéaccctcc
ctactteccce
caccttcoeyg
gocctecage
caccaaggtyg
gtgcccagea
ggacagccctc

cgaagaccct

25

ctgttgaagce

gagtactact

atcttteata.

gtagacacgt
gctgtgtatt
atggtecaccg
.tccaagagca
gaaccggtga
getgtoctac
agcttggygca
gacaagaaag
cctgaactcc
atgatcteoee

gaggtcaagt

19

30

ctteoggagac
ggagctggat
gtggaagcac
ccaagaacca
actgtgegayg
tctectecage
cctcgggggg
cgatgtogtg
agtectecagyg
cccagaccta
ttgagccecaa
tggggggacc
ggaccectga

tecaactggta

cetgtcooete
ccgeoeagecc
caactacaac
gttctcecectg
agaggaatta
ctcocaccaag
cacageggcec
gaactcaggce
actctactec
catctgcaac
atcttgtgac
gtcagtcttc
ggtcacatgc

cgtggacggc

| 24V

60
120
180
240
300
360
420
480
540
600
660
720
780

840



gtggaggtgce
gtggtcageyg
aaggtcteea
cagccccgag
caggtcagec
gagagcaatg
ggctocttet
gtettcteat,
" técctgtctc
32

446

PRT
homo

<210>
<211l>
<212>
«213>
<400> 32
: Gln
i

Val GIn

Thr Leu Ser

Ser
35

‘Tyx Trp

Glu Ile

50

Gly

Ser val

65

Arg

Lys Leu Ser

Glu

Glu

Ser
115

Thr Val

ataatgccaa
tcctcacégt
acaaagccct
aaccacaggt
tgacctgect
ggcagccegygd
tcctectatag
gcteegtgat

cgggtaaa

sapien

Leu Gln

Leu Thr

20

Trp Tle

Phe His

Thr Ile

70

val
85

Ser

Leu
100

Asp

Ser Ala

Gln

Cys

Arg

Ser

Ser

Thr

Asp

Serxr

gacaaagcey
cctgcaccag
cocagoecea
gtacaccctg
ggtcaaaggc
gaacaactac
caagcteace

gcatgaggct

Trp Gly

Ala Ile

Ala

Tyr

cgggaggagce
gactggctga
atcgagaaaa
ccegcatece
ttctatceca
aagaccacgc
gtggacaaga

ctgcacaacc

Gly Leu

10

Gly Gly

25

Gln Pro

40

Gly Ser

55

Val Asp

Ala Ala
Phe

Asp

Thr
120

Pro

Thr

Thr

Bsp

Ile

Lys Gly

Gly Lys

Asn

Tyr

Ser Lys

75

Thr Ala

20

Trp Gly
105

Pro Ser

20

17 V. CDR2 9C8 39 VH 2285 n.a. 18 VL CDR3 9C8 40

agtacaacag
atggcaagga
ccatctccaa
gggaggagat
gegacatcge
ctceocgtget
geaggtggea

actacacgeca

Leu Lys

Ser Phe

30

Leu

Gly
- 45

Asn Pro

60

Asn Gln

val

Tyr

Gln Gly

Pro

Arg

Glu

Ser

Phe

Tyr

Thx

cacgtacegt
gtacaagtgc
agecaaaggy
gaccaagaac
cgtggagtygg
ggactccgac

gcaggggaac

gaagagecetc

Ser Glu

15

Giu Tyr

Trp Ile
Leu

Lys

Leu
a0

Ser

Cysa Ala

95.

Met Val

110

val Phe

125

Pro

Leu Ala

900
260

1020

. 1080

1140
1200.
1260
1320

1338



VH 2285 19 VL FR1 9C8

" Pro Ser Ser Lys

val

145

Ala

Gly

Gly

Lys

Cys

225

Leu

Glu

Lys

Lys

Leu

130

Lys Asp

Leu Thr

Leu Tyx

Thr Glin
195

val Asp
210

Pro Pro

Phe Pro

Val Thr

Fhe Asn
275

Pro Arg
290

Thr val

305 -

Lys

Lys

Val Ser

Ala Lys

Tyr
Ser
Ser
180
Thr
Lys
Cys

Pro
Cys

260

Trp
Glu
Leu

Asn

Gly
340

Ser

Phe

Gly

165

Leu

Tyr

Lys

Pro

Lys

245

val

Tyr

Glu

His

Lys

325

Gln

41 VH 033 2285 20 Vi,

Thr Ser Gly Gly

Pro
150
Val
Ser

Tle

val

135

Glu_

His

Ser

Cys

Glu

215

Ala

230

Pro

val

val

Gln

Gln

310

Ala

Pro

Pro
Lys
val
Asp
Tyr
295
Asp

Leu

Arg

Pro

Thr

val

Asn

200

Pxo

Glu

Asp

Asp

Gly

230

Asn

Trp

Pro

Glu

Val

Phe

val

185

Val

Lys

Leu

Thr

Val

265

val

Ser

Leu

Ala

Pro
345

Thr
Thr
Pro
170
Thi
Asn
Ser
Leu
Leu
250
Ser
Glu
Thr
Asn
Pro

330

Gln

Ala

Val

155

Ala

val

Hisg

Cys

Gly

235

Met

His

val

Ty

Gly

315

Ile

Val

21

Ala
140

Ser
val
Pro
Lys
Asp
220
Gly
Ile
Glu
His
Arg
300
Lys

Glu

Tyr

FR2 9C8

Leu

Trp

Leu

Ser

Pro

205

Lys

Pro

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Gly
Asn
Gin
Sexr
190
Ser
Thr
Ser
Arg
Pro
270

Ala

Val

Tyr

Thr

Leu
350

Cys
Ser
Ser
175
Ser
Asn
His
val
Thr
255
Glu
Lys
Ser
Lys
Ile

335

Pro

Leu

Gly

160

Ser

Leu

Thr

Thx

Fhe

240

Pro

Val

Thr

val

Cys
320

Ser

Pro



Ser Arg Glu Glu Met Thr

355

Lys Gly Fhe Tyr Pro Ser

370

Gln Pro Glu Asn Asn Tyy

385

Gly Ser Phe Phe Leu Tyr
Gln Gln Gly Asn Val Phe

Asn His Tyr Thr Gln Lys

435
<210> 33
<211> 348
<2i2> DNA
<213»> homo
«<400> 33
caggtgcage
acctgegeta
ccagggaadgy
cegtecetea
aagctgagcet
gatgattttyg
.«210> 34
<211> 116
<212> PRT"
<213>

34

<400>

Asn
360

Lys

Asp Ile

375

Lys Thr

390

405

420

sapien

tacagcagtyg
tetatggtgg
ggctggagtyg
agagtcgagt
ctgtgaccge

atatctgggg

homo sapien

Ser Lys

Ser

Cys

Gln

Ala

Thr

Leu

Ser

42 Vu 2285 n.a. 21 Vu FR3 9C8 43 V. 2285 22

Val Ser

Glu

val

Pro
385

Pro

Thr val

410

Val Met

425

Leu
440

Sex

gggcgcagga
gtocttcagyg
gattggggaa
caqcatatca
cgcggacacyg

ccaagggaca

Ser

Leu Ser

ctgttgaage
gggtactact
atctttcata
gtagacacgt
gqtgtgtaﬁt

atggtcaccg

Vi,

Thr
365

Leu

Cys

Glu Ser

Trp
380

val Leu Asp

Asp Lys Ser

Glu Ala
430

His

Pro Gly Lys

445

cttcocggagac
ggagctggat
gtggaagcac
ccaagaacca
actgtgcgag

tctectea

FR4 9C8

Leu Vval

Asn Gly

Ser Asp
400

Arg Trp
415

Leu His

cctgteccte
cogocageeo

caactacaac

gttctccctg

agaggaatta

Gln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu

1

5

10

15

Thr Leu Ser Leu Thr Cys Ala Ile Tyr Gly Gly Ser Phe Arg Gly Tvr

20

25

22

30

60

120

180

240

300

348



44 Consensus 1

CDR3

45 Consensus 2 CDR3

Tyr Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45
Gly Glu Ile Phe His Ser Gly Ser Thr Asn Tyx Asn Pro Ser Leu Lys
50 ’ 55 60
Ser Arg Val Thr Ile Ser val Asp Thr Ser Lys Asn Gln Phe Ser Leu
65 70 75 g0
Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 g0 85
Arg Glu Glu Leu Asp Asp Phe Asp Ile Trp Gly Gln Gly Thr Met Val
100 105 110
Thr val Ser Ser
115
<210> 35
<211l> 5
<212> PERT
<213> howmo sapien
<400> 35
Gly Tyr Tyr Txp Ser
1 5
<210> 36
<211> 348
<21i2> DNA
«213> homo sapien
<400> 36 :
caggtgcage tacagcagtg gggogoagga ctgttgaage . cttoggagac cctgtcocte
acctgogetg tcotatggtgg gteettcagg gagtactact ggagcetggat ccgcecagecce
ccagggaagg ggctggagtg gattggggaa atctttcata gtggaagcac caactacaac
ccgtoccteca agagtogagt caccatatca gtagacacgt ccaagaacca gttctcectg
aagctgaget ctgtgaccge cgeggacacg gotgtgtatt actgtgcegag agaggaatta
gatgattttg atatctgggg ccaagggaca atggtcaccg tetectea
«210> 37
<211> 116

23

60
120
180

240

L300

348



W claim 1. An isolated human nonocl onal anti body or

anti gen-bi nding portion thereof conprising a heavy chain variable
(VH) domain am no acid sequence conprising the Vh, CDRI as set forth
in SEQID NGO 5, the VIIJCDR2 as set forth in SEQID NO 6, and the "H
CDR3 as set forth in SEQID NO 7, and conprising a light chain

vari able (VL) domain am no acid sequence conprising the VL CDRl as
set for2¥e=i nPREEQ ID NO 16. the VL CDR2 as set forth in SEQ I D NO 17,
and t he2®> Crme ##Pig2t fbrth in SEQ | D NO 18; wherein said anti body
bi nds s emfi?cally to human IL-6. -2. An isolated human nonocl onal
ant i body %r anti gen-bi ndi ng portion thereof conprising the heavy
chai n yaf ikabl@n(Ms) cHOBB H-3N1P0ARCETDy SEAURNCE sSBIessedLd r om t he
group gonsisting ofsSEQ ID NO 4, SE@ID NO 29, and $EQ ID NO. 37, and
further conprising the light chain varl abl e (VL) donein am no acid
sequence as set forth in SEQ ID NO 15 wherein said fmi;rl body bi nds
speci f FealPy 955 Iundir £15 #62 V3. TV G}Ysgﬂﬁtsga W 6¢f onal

anti body or antlﬁen bi ndi ng portl on t hereof conpri si ng VL and VH
dormai ns sel ected fromthe group consisting of: the Y, domain encoded
by t hepraDW, idesefdpy Ofe hhe cphase®d kb depass ted Mt Gl iee ATEC under
accessi on nudser PTA- 8014; amd the yu domai t%encoded by the cDNA
insert of the plasm d deposited with the ATCC under accessi on nunber
PTA-8W3; the VL dommin encoded inse pl asm d
deposi Pd Sy ritet e ATCE éﬁrseﬁc%sm or‘TYPI}kA e P%EK g%‘i(tg‘ggand the yu
domai n encoded by the c insert of the pI asm d deposited wth the
ATCC under .accessi on number PTA-8015; and

Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu
65 70, 75 80

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Vali Tyr Tyr Cys Ala
g5 20 g5

Arg Glu Glu Leu Asp Asp Phe Asp Ile Trp Gly Gln Gly Thr Met Val
100 105 110

Thr Val Ser Ser

115
<210> 38
<211= 30

«212> PRT
z213> homo sapien

<400> "~ 38

éln Val Gln Leu Gln Gin Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu
1 - S 10 15

Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly @ly Ser Phe Arg-
20 25 30

«210> 39

«211> 348

«<212> DNA

<213> homo sapien

24



the VL domain encoded by the cDNA insert of the plasm d deposited
PTA-8014; and the Vh, donain
encoded by the eDNA insert of the plasm d deposited with the MCC

wi th theATCC under accessi on nunber

under accessi on nunber

PTA-8019; wherein said anti body binds
i sol at ed human nonocl onal

specifically to human |L-6.
anti body or antigen-binding portion thereof conprising the heavy

chain CbRl- ©@PR2 and CDR3 of the NTH domai n encoded by

4. An

t he cDNA

i nsert caﬁ'rgdghegq)ttawag@emmmavmghtﬂﬁec NFGE}TQ?ﬁﬁ“eFC%(?é%‘EC sion 9
nunmber PTA-8015; and the

donai n2EHEGEEE Efltattﬁ%tgt?mﬁa

MCC undg%P%g£¥%

speC|f|c

ccgteccteca agagtogagt caccatatca gtagacacgt ccaagaacea gttcteocctg

aaactgagglt ctgtgaccge cgecggacacg gcetgtgtatt actgtgcgag agaagatatt

i

ht h
egf (oo et SRR SEEanret w 11 e
3% Q&%bg.%tEJ&aﬁo&@ttM% &irgosalae apiddaesy: bi ndsso

gatgattttg atatctgggg ccaagggaca atggtcaccg tctcttea

«210>
<211>
<212>
«213>

. <400>

40
116
PRT
homo

40

Gln Val Gln

1

Thr Leu Ser

Tyr Trp Ser

35

Gly Glu Ile

50

Ser Arg Val

65

Lys Leu Arg

Arg Glu Asp

Thr Val

<210=>
<211>
<212>
<213>

Ser

1i5.

41

BRT
homo

sapien

Leu

Leu

20

TR

Phe

Thr

Sexr

Ile

100.

Ser

Gln

Thr

Tle

His

Ile

Val

85

Asp

sapien

Gln

Cys

Arg

Ser

Ser

70

Thr

ASp

Trp

Ala

Gln

Gly

55

Val

Ala

Phe

Gly

Val

Pro

40

Sexr

Asp

Ala

Asp

BAla

TYY
25

Pro

Thx

Asp

Ile
105

Gly

10

Gly

Gly

Asn

Ser

Thr
20

Trp

Leu

Gly

Lys

Tyr

Lys

75

Ala

Gly

25

Leu

Ser

Gly

Asgn

60

Asn

val

Gln

Lys

Phe

Leu

45

Pro

Gln

Tyr

Gly

Pro

Arg

30

Glu

Ser

Phe

Tyx

Thr
110

Ser Glu
15

Gly Tyr

Trp Ile

Leu Lys

Ser Leu
80

Cys Ala
95

Met Val

240

300

348



5. An isol ated human nonocl onal anti body or antigen binding portion
t hereof conprising a heavy chain and a |light chain selected fromthe
group consisting of: a) the heavy chain having the am no acid
sequence of SEQ ID NO 3 and the light chain having the am no acid
sequence of SEQ ID NO 14; b) the heavy chain having the anmino acid
sequence -of SEQ ID NO 24 and the |ight chain having the am no acid
sequence of SEQ ID NGO 26; c¢) the heavy chain having the amno acid
sequen&&®Hr %EQ 11 hK)28 and the light chain having the am no acid
sequenge, % %N% dIg.) t he heavy chain having the am no
acid sqquence of SE@ 2 and the light chain having the am no
aci d sequence of SEQ ID hK) 14. 6. The isol ated humman nonocl onal
anti body or antigen binding portion thereof according to claim5
wher ei 82t%ve Aeavy chain amino acid sequence is SEQ ID NGO 28 and t he
hat ché?ﬁ“an?%b aci d sequence is SEQ I D NO 26. 7. The isolated
nnnoclé Eiq <Qr an antigen-binding portion thereof according
to clalnlf conpr|5|ng Vil FRI, FR2, FR3 and 17124 and Vz
17121,<1&ﬁ2242171( 3 ana 1.K 4 anm no aC|d sequence of an anti body
encodedadytctiy ebddMbagtrserdatedtcehergsbommat dctdbpmept e@dIpdtcAct he MCE?
under the accessi on nunber sel ected fron1theggrog£ consi sting of

PTA- 80&3@@?%08@1%%@% 31 i S R VE St 2 i ABIPTABO19. *

8. A composLL] EQN LAIPLLS “agnct»_%@gc@“géa*egg%tertgegéagﬁleg -J3tAdiaBga PO ti1gf

accord?ﬁﬁ FdCarm1 and maceuti cal |y acceptable carrier.
aggttcageg gecagtggatc tgggacagat ttcactctea ccatcagcag cctgcagect 240
gaagacttty caacttatta ttgccaacag tataagagtt acccteggac gtteggocaa 300
gggaccaagg tggaaaﬁcaa a, ' _ 321
«210> 743

<211> 107

<212> PRT

<213> homo sapien

<400> 43

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 . 25 30

Leu Ala Txp Tyr Gin Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 a5

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Axg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Tle Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe ala Thr Tyr Tyr Cys Gln Glm Tyr Lys Ser Tyr Pro Arg
85 ‘ 90 ‘ .95

26



9. An isolated human nonocl onal anti body or anti gen-binding portion
t hereof conprising the heavy chain variable (Vu) domain amno acid
sequence as set forth in SEQ ID NO 29 and the |ight chain variable
07z) domai n am no acid sequence as set forth in SEQ ID NGO 15. 10.
An i sol ated human nonocl onal anti body or antigen binding portion

t hereof conprising the heavy chain am no acid sequence as set forth
i n SEQrhDPRO S GmdChvh&hY iLghtVag HdunT#ntrd aci d sequence as set forth
in SEQ I D 140: 2600 105

<2105 44
<211> 8

«212> PRT

<213> homo sapien

<220>
<221> MISC_FEATURE
<222> (2)..4()

«223> X =D, E, N, or @

<220>

«221> MISC_FEATURE
<222= (2}..(2)

<223> X =D, E, N, or Q

<220>
<221> MISC_FEATURE
«222> (3)..(3)

<223 X = I, L, V, or M
<400> 44

Glu Xaa Xaa Leu Asp Asp Phe Asp Ile
1 5

<210> 45

<211l> 9

<212> PFRT

«213> homo sapien

«<220>

<221> MISC_FEATURE
«<222> (2}..(2)
<223> X =D or E

«220>
«221> MISC FEATURE

<222> (3)..(3}
<223> X = I or L

<400> 45
Glu Xaa Xaa Leu Asp Asp Phe Asp Ile

1 5

«210> 46

<211> 112

«<212> PRT

<213> homo sapien

27



<400>

46

Gln Val Gln Leu Gln

1

Thf Leu

Tyr Trp

Gly Glu
50

Sexr Arg
65

Lys Leu

Arg Ala

Ser

Ser

35

Ile

val

Ser

Phe

<210> &7
<21l 107
«212> PRT
<213> homo

<400> 47

Asp Tle
1

Asp Arg

Leu Ala

Ser Gly
65

Gln

vVal

Trp

Ser

5

Leu Thr
20

‘Trp Ile

Asn His

Thr Ile

Ser Val
85

Asp Ile

100

sapien
Met Thr
Thr Ile
20

Tyr Gln

Ser Ser-

Gly Thr

Gln

Cys

Arg

Ser

Sexr

70

Thr

Trp

Gln

Thr

Gln

Leu

hsp
70

Trp

Ala

Gln

Gly

55

val

Ala

Gly

Ser

Cys

Lys

Gin

55

Phe

Gly

val

Pro

40

Ser

Asp

Ala

Gln

Pro

Arg

Pro

40

Ser

Thr

Ala

TYr

25

Pro

Thr

Thr

Asp

Gly
105

Ser

Ala

25

Glu

Gly

Leu

Gly

i0

Gly

Gly

Asn

Ser

Thr

90

Thr

Ser

10

Ser

Lys

Val

Thxr

Leu

Gly

Lys

Tyr

Lys

75 -

Ala

Met

Leu

Gln

Ala

Pro

Ile
75

28

Leu

Ser

Gly

Asn

60

Asn

Val

Val

Ser

Gly

Pro

Lys

Phe

Leu

45

Pro

Gln

Tyr

Thr

Pro

Ser

30

Glu

Sexr

FPhe

Tyr

val

110

Ala

Ile

Lys

45

Ser
60

Ser

Arg

Ser

Ser

Ser

30

Ser

Phe

Leu

Ser Glu.
15

Gly Tyr

Txrp Ile

Leu Lys

Ser Leu

80

Cys Ala
a5

Ser Ser

Val Gly
15

Ser Trp
Leu Ile

Sexr Gly

Gln Pro
=41]



Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Trp

85

20

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

100

<210> 48

«211> 212

<21l2> PRT

<213> homo sapien

<400> 48

Met Asn Ser Phe Ser Thr Sex

1

Gly Leu Leu Leu
20

‘Gly Glu Asp Ser
35

Ser Ser Glu Arg
50

Ser Ala Leu Arg
65

Ser Lys Glu Ala

Glu Lys Asp Gly
100

val Lys Ile Ile
115

Leu Gln Asn Arg
130

Met Ser Thr Lys
145

Leu Asp Ala TIle

5

val

Lys

Ile

Lys

Leu

85

Cys

Thr

FPhe

val

Thr

Leu

Asp

Asp

Glu

70

Ala

Phe

Gly

Glu

Leun

150

Thr

Pro

Val

Lys

55

Thr

Glu

Gln

Leu

Ser

135

Ile

Pro

Ala

Ala

Ala

40

Gln

Cys

Asn

Sexr

Leu

‘120

Sexr

Gln

Asp

105

Phe

Ala

25

Ala

Ile

Asn

Asn

Gly

105

Glu

Glu

Phe

Pro

Gly

10

Phe

Pro

Arag

Lys

Leu

20

Phe

Phe

[CXRY

Leu

Thr

Pro
Pro
His
Tyr
Ser
75

Asn
Asn
Glu
Gln
Gln

1558

Thr

29

Val

Ala

Arg

Ile

60

Asn

Leu

Glu

Val

Ala

140

Lys

Asmn

Ala

Pro

Gln

45

Leu

Met

Pro

Glu

Tyr

125

Arg

Lys

Ala

Phe
val
30
Pro
Asp
Cys
Lys
Thrx
1190
Leu
Ala
Ala

ser

95

Ser

15

Pro

Leu

Gly

Glu

Met
95

Cys

Glu

val

Lys

Leu

Leu

Pro

Thr

Ile

Ser

80

Ala

Leu

Tyx

Gin

Asn

160

Leu



165 170 175

Thr Lys Leu Gln Ala Gln Asn Gln Trp Leu Gln Asp Met Thr Thr His
180 ' 185 190

Leu Tle Leu Arg Ser Phe Lys Glu Phe Leu Glu Ser Ser Len Arg Ala
195 200 205

Leu Arg Gln Met

210
<210> 49
«211> 25
‘«212> DNA

<213> Artificial Seguence

<220>
«223> sequencing primer

<400> 49

ctttetgaga. stomtggake temtg

<210> 50

<211> 20

212> DNA

«213> BArtificial Sequence

<220>
<223> sequencing primer

<400> 50 .
tacgtgccaa geatcgtoge

<210> 51

<21l> 26

212> DNA

<213> Artificial Sequence

<220
<223> sequencing primer

«<400> 51
gsartcagwe ycwvycagga <¢acagc

«<210> 52

<211> 22
«212> DNA

<213> Artificial Seguence

‘«220>

30

25

20

- 26



<223> sequencing primex

<400> 52
aggctggaac tgaggagcag gtg 23
<210> 53
<211 39
<212> DNA
<213> Artificial Sequence
<220>
<223> ¢loning primer
<400> 53
ttacagtgeg cgcactccca ggtgcagcta cagcagtgyg 39
<210> 54
<211> 39
«212> DNA
<213> Artificial Sequence
<220>
<223> cloning primer
" <400> 54
ttacagtgtg cactccgaca tccagatgac ccagtetcec 39
«210> 55
<211> 20
<212> DNA
«213> Artificial Sequence
<220>
<223> cloning primer
<400> 55
gaagaccgat gggcccttgg 20
<210> 56
«211> 51
<212> DHNA
<213> Artificial Sequence
«<220> »
«223> c¢loning primer
<400> 56
51

tatattectt aattaagtta ttetactcac gtttgattte caccttggtce ¢

<210> 57
<211> 28
«212> DNA

31



%213> Artificial Sequence

«220>
. «223> mutagenesis primer

«400> 57
cetcacctge getgtctatyg gtgggtcee

«<210> 58
«21l> 29
<212> DNA

«213> Artificial Seguence

220>
%223> mutagenesis primer

<400> 58
gggtccttca gggggtacta ctggagctyg

«210> 59
<211l> 34
«212> DNA

<213> Artificial Sequence

<220>
<223> mutagensis primer

<400> 59

gctecaagagt cgagtcacca tatcagtaga cacg

<210> &0

<211> 28

<212> DNA

«213> Artificial Seguence

«220>
223> mutagenesis primer

<400> 60
cteocctgaag ctgagectetg tgaccgec

32

28

29

34

28





