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Elevated levels of TNF play an important role in pathologic inflammation, TNF
also referred to as (TNFa) has been implicated in the pathophysiology of a variety of
30 human diseases and disorders, including sepsis, infections, autoimmune diseases,
transplant rejection and graft-versus-host disease (see e.g., Moeller et al. (1990)
Cytokine 2:162; U.S. Patent No. 5,231,024 to Moeller et al.; European Patent
Publication No. 260 610 B1 by Moeller, A. et al.; Vasilli (1992) Annu. Rev. Immunol.
10:411; Tracey and Cerami (1994) Annu. Rev. Med. 45:491).
35 Ankylosing spondylitis (AS) which has been associated with elevated levels of
TNF (Lange et al. (2000) Eur J Med Res. 5(12):507), and is a common inflammatory
rheumatic disease that produces progressive spinal stiffness and restriction of mobility.
AS is a form of chronic inflammation of the spine and the sacroiliac joints, which can
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5 synptons, physical exam nation, and x-ray analysis. An AS patient's
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degr ad&ti on bi omarker and/or a synovitis biornarker froma patient having
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reduced cost in treatment.
The invention provides biomarkers which may be used to determine
improvements in the patients overall AS disease status, particularly with respect to
35 structural damage associated with AS. The present invention describes a method for
determining the efficacy of a TNF inhibitor for decreasing cartilage degradation and/or
synovitis which is related to AS, The invention also includes a method for identifying
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35 known standard level indicates that the human TNFo antibody, or an antigen-binding
portion thereof, is predicted to be effective for the treatment of AS in the patient.
The invention also describes a method for determining the efficacy of a human
TNFa antibody, or an antigen-binding portion thereof, for ankylosing spondylitis (AS)



constant of 1 x 10-3 rl or less, both determ ned by surface plasnon
resonance, and neutralizes human TNFot cytotoxicity in a standard in vitro
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;crate constant of 1 x 10-3s or less, as determ ned by surface plasnon
resonance; 30b) has a |ight chain CDR3 domain conprising the am no acid
sequence of SEQID NGO 3, or nodified fromSEQ ID NO 3 by a single alanine
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35 of SEQ ID NO: 4, or modified from SEQ ID NO: 4 by a single alanine substitution at
position 2, 3,4, 5,6, 8,9, 10 or 11 or by one to five conservative amino acid
substitutions at positions 2, 3, 4, 5, 6, 8, 9, 10, 11 and/or 12.



I nhibitor for decreasing structural damage associated wth anlcyl osing
spondylitis (AS) in a patient, said method conprising conparing a
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associated wth the di sease state; and assessing whether the 35 patient's
post-treatnent CTX-I1 level is |ower than the known standard | evel of
CTX-11, wherein a lower CIX-1l level fromthe patient follow ng treatnent
with the TNFct inhibitor relative to the known standard | evel indicates
that the TNFa inhibitor is effective at decreasi ng structural damage
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in the urﬁ%ndhepmﬁﬂﬁat i ent. I n one enbodi nent, the invention
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in a patient, said method comprising comparing a pre-determined level of CTX-II from

the patient having AS following treatment with the TNFa inhibitor with a known
standard level of CTX-II associated with the disease state; and assessing whether the

35 patient’s post-treatment CTX-II level is lower than the known standard level of CTX-II,
wherein a lower CTX-II level from the patient following treatment with the TNFo,
inhibitor relative to the known standard level indicates that the TNFa inhibitor is
effective at decreasing structural damage associated with AS in the patient.




unaf fected subj ect; and assessing whether the patient's synovitis biomarker
level is higher relative to the known standard synovitis biomarker |evel,
wher ei n g,daﬂ Pﬁ@@ @atient synovitis biomarlcer |evel ingicgaieoddagserat i ent
is a can or treatnment with adalinmumab. 5In one enbodi nent, the
synovitis biomarker is matrix metall oprotease 3 (MVP3). The i nvention
i ncl udes a nethod of determ ning whether a patient having AS is a candi date
for treatment with a.dalimmab, conprising conparing said patient's
synovitis biomarker |evel wth an known standard synovitis bionmarker |evel
froman unaffected 10 subject, and assessing whether the patient's
synovitis bio her rel to th ?ﬁrrl_.,d
synovitis bi o@eﬁg cnltlgé‘é*so P\gﬁ‘é\d ’fﬂ“é?%dg#e‘i/e %ﬁ’é%]%cg?i?%e el
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whet her t/{% 'Fﬁ'sl ent col l'agen 20 radati on onmar ker
relative ! T‘J‘?;fm standard col | agen degradati on bi omaricer |evel,

wher ei n a hi ghaong gmbedimer) ﬂla@em-ueagmanlaETXdIlnwmmt@astd!mitaﬁﬁm%at es the
pati ey |idecRaSertlitiNe t¢theQrelticahem TN teveﬂamlaaunﬁbembodunem,lmepaa
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t her apeutH tevel-claangther embodimept.abe ngstepratmusatiGTX-11 lespl isatinaptabey

det er m ni5ip00%cabiony 518004, aboGiS60YS BLERF-45PA] Avnt 514096 rdboht SH384Qabeut 5-

Synovi ti S;qa, Qa[?a{xkf-bs% aﬁ‘mﬁ%bt@?eéabéﬁ?%rﬁw 09F§-r16%§t‘§ﬁ&5tr§?%)g dty-g0e | evel

of the bio I ndi_ ¢ate reasé or change in progréSS|on
of stlr%ct‘ﬁ:gf’%%/ﬁﬁ atiyefo Aé" gestine or knevp sindeddevelne col | agen degradati on
bi omarker is ulmmreynttoylpneﬂtl theqlostyeatrient MIMPadevelds at least abbut 55@%,

enbodi Menfpout ms? Ais-20% Egjk‘seis 9% St SOV Lbbnk TP, hORRBLARGS 3
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st ruct ur adr loemagetanidarddepeltfoe a subjact imyingSAS o lipe fisitey cabodimént; efficadyeof
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bi omar ker n&‘ ent t%&aﬁge sai dbjg ‘t | ent’ $ basel i ne bi omarker |evel;
det er ni nllﬁaﬁ 8’8 ageh S HRYR £8n bi omar ker and/or the WD
2007/ osgsospakum ﬂpﬁ%mﬂmmw@yrﬁ-‘rw iIn ongiemnbhodiments thef t er a

period of MNP ik ¢erahi MiMIP3ai d patient's post-baseline biornarker |evel;
conparing sai d{rpéﬁe' odimBAS Bid EPXDM YRR §Ethe NINVAD- 3%Jei‘bstés}gﬁrlﬁﬁxz i line

blonarker | eve and assessing ether patient' s post rker
| evel 27 s Bbid- t han patient's baseline biomarker |evel, wherein a | ower
post - basel i ne The invention also describes a method of determining whetherapatient having

AS is a candidate for treatment with adalimumab, comprising comparing said patient’s
collagen degradation biomarker level with an known standard collagen degradation
biomarker level from an unaffected subject, and assessing whether the patient’s collagen
30 degradation biomarker level is higher relative to the known standard collagen
degradation biomarker level, wherein a higher biomarker level indicates said patient is a
candidate for treatment with adalimumab.
In one embodiment, the collagen degradation biomarker is type II collagen C-
telopeptide. In one embodiment, the level of the collagen degradation biomarker is
35 determined by measuring the concentration of type II collagen C-telopeptide in the urine
of the patient.
In one embodiment, the invention further comprlses comparing said patient’s
synovitis biomarker level with a known standard synovitis biomarker level from an



5 biomarker |evel indicates a decrease in structural damage. The
invention further includes a method for nodulating a collagen degradation
bi omar ker and/ or synovitis biomarker in a patient ha rising
adni ni stWP2AY ’“38%9?. numab to said patient I'n \gggﬁleﬁn@ggllﬁ%ﬁt t he
TNFa inhibitor is selected fromthe group consisting of 10 a I NFa ant| body,
or an antigen-binding portion thereof, a TNF fusion protein, or a

reconbi nant TNF bi nding protein. In one enbodi nent, the TNF fusion protein
Is etanercept. In one enbodi nent, the |INFa anti body, or antigen-binding
portion thereof, is selected fromthe group consisti ng of a chineric

anti body, a ni ze | bod man . anf i bod | tival ent
ant i body. andftdls é n%“ ?Fﬁ?f&%\%‘%]f‘éﬁ?‘ﬁge Bﬁtﬂ‘?nt?lﬁl’fﬁméﬁf ﬁﬁ’ o, pvel is
ant i gen- thightirmelative to the knoren sondardsypevids bmindrkerrtﬂﬁﬂewgereupa bmhgn patient) of

i nfli Xi magnoeitk biohi@Rer 18Vl indladtbihEatientls QRandiake ghnesitmebiwithuman
ant i body, {lm%“g Ib gen- bi ndi ng portion thereof dissociates from human TNFa

with a K 10-8 Mor less and a Koff rate constant of 20 1 x 10-3 s-1
or |ess, both Wamersmibodiment, dasypedtip biessaskerria swirimmetallopEOtPRsad al i zes |
human TNI{MWBQtoxmlty in a standard in vitro L929 assay with an 1 C50 of 1

x 10-7 Mor |epge mventxon in ﬁdQ@?nfeWc%fﬁﬂ%@%n‘ :ﬁlﬁ% %{ﬂ%ﬁ iRV ngOAS i

anti gen- bi ngj i.on as ater|5|cs L)
di ssgm at"é‘g‘g’rdrﬁ?%nﬂp F\IP'&L\E(F%?JPP‘ f?omm%n&mmﬁs $9id patient'g sgneyis o

| ess, as temarker ﬂm@l withsuknawa stindsrbsynoeitisibiornarker level fréxh anamatfedted ht
ol § o D e B s R R o e oS o‘n’r 1
% 5 g Rl pudieg sypedShitud Wi Whirel R eher e hidtgaker,

posi t i onglevel igdicates gaid patient iga eandidate 3)1‘ treatment yithhadaliumeab/y chai n CDR3

domai n conpri Sim@nd difbcliiingeat, Bl sIn6eitis Bivifarkér ivMttiPnilloproteaserddi fi ed from

SEQIDNWasmgIe al ani ne substitution at position 2, 3, 4, 5, 6, 8,
9, 10 or or‘by one to five conservative am no acid substitutions at

posi t #dns 2, 3 nqne enb@msnt the leyel of the,symoyitis bomagkerisdetermimsddrent , t he
human antmbmlu‘mgahe setiungencdntraton of MMPB@T thdpatieaf,, conprises a Iight chain

variabl e regi ofh (hEARoEATH, i ilde Bfccihnfbed EOIBRGS: Bhd FiadacsD NO. 1
g, '}‘ A e QG

and a heavy chaln var] a no apl sequence

conpri sy
of SEQ | PAieeen degrpslating ardgco llagen degradahiffodi nent
t he i nvenbioorarkarriéved fronnaupuﬁﬁ%tedmupﬁct, ragd asgessingl ethether ﬂmcpatlpis edllaget nent

| evel Hgf ?’e IntdiGmbiker ROEIS hidel AR HRTidven &ﬁﬁd&&%om ;@ known
St andar d ﬂeve atiOf btignemar \blrnl%\\/'élt \ ierem g%réx%;' pgtfesrlg%lﬁgeeg de ri bi%nd fer €5 'ng
whet her t
level indicates the patient is a candidate for treatment with adalimumab.
In one embodiment, the collagen degradation biomarker is type II collagen C-
telopeptide.
25 The invention includes a method of monitoring efficacy of a therapeutic
treatment for ankylosing spondylitis (AS) comprising determining the level of a collagen
degradation biomarker and/or a synovitis biomarker in a subject, wherein a decrease or
change in the level of the biomarker indicates a decrease or change in the rate of
progression of structural damage in AS.
30 In one embodiment, the collagen degradation biomarker is urinary type Il
collagen C-telopeptide.
In one embodiment, the synovitis biomarker is serum matrix metalloprotease 3
(MMP3).
In one embodiment, the therapeutic treatment is administration of adalimumab.
35 The invention also includes a method for determining structural damage ina
patient having AS comprising determining the baseline level of a collagen degradation
biomarker and/or a synovitis biomarker in a patient to obtain said patient’s baseline
biomarker level; determining the level of the collagen degradation biomarker and/or the



post-treatnment synovitis biomarker level is |ower than the known standard
synovitis 5 biomarker |evel, wherein a | ower post-treatnent synovitis

bi omar keﬁ({ﬁ)‘)‘?]&{% to the known standard synovitis bi orngigs208620425864

i ndi cat es € TNFa inhibitor is effective for the treatnent of AS in
the patient. In one enbodi nent, the synovitis biomarker is MV1P-3. The

I nvention al so describes a kit for perform ng the nmethods as described 10
above, wherein the kit conprises a detectable agent that specifically
recogni zes CTX-11; instructions for use; and optionally, reagents for

I solating a sanple fromthe patient. In one enbodi nent, the kit further

f. I o 15 BRI EF
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i ndi ca k ent s experl enced statistlcal y significant
reduct l??ﬁ/gé g{;’é‘laées fraspintasry damages at 12 weeks and 24 weeks.

Fi gure 4 showsThe tveptiomfurthier incllides a ewxthdtbfor Giddulating ascollagen dégraddtionant | y
reduced 'lﬂoﬁi e'r %?P@sdmﬁoﬁea&@mpme@m%%%e%h@mxgat week 12 and
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ek 24. Tls%#p% THE" | NVENTI ni tions In
order t ha “i“ﬁ e nore readily understood, certain

terms are fi rsln enst emberlimenty the TNFeninhibitersis selected fromy thegroun eansistingof s

gener pd | ya TNFa: diitiboay) ¢r.ani anfigen-BindRipepdribn MegddT] & TN fisiongecteiigofal d gene),

protein, oT:1¢ B%{%ﬁ&ﬂ%{&g or glycolipid, the expression of which in
erive

or on a sanple fraimmal i an tissue or cell can be detected by
st andard net holisoneembediment, thesTHE frsian pratejnds efaserceRted herein), and is
predictive or Hemst éabadiment]itid TNFafantibedys wh jaatiger-biadingipoction thevsod, is

obt ai ned. s Y&l Lerbiiing rrm 15&15%5?%?38% &Eglbp?o@)qm&%d%t ﬂ+<§f pat i on of

expre enco sse atio ereént post translati onal

modi figat ‘Bﬂ%"mﬁ"fﬂdg apbedyt o di stingui sh di sease activity,

i ncl udi ng i npr hvemecmbodlment;&mﬂﬂTNFoquddyLeiranhgcmbmdmgﬂortxheﬂwnﬂ tion,

based on jshgi@udio rﬁfthé up &Q@é fr@%m& ahCadiBdhasnt . VO
se

2007/ 089303PCTIV2006/ rke he res nt Jjnvention, is
SRS She hfnahes A

any mol ecul e t HeOR&EP ¥ ?ﬁafi’[t’@ﬁ fBerRoL, ot ent
with a di éwemates)frdmhwn ENHo, with & Kramfxll rgb@“? M@plﬂss.ynd a Koffrate constant of

20 1x 103 s or less, both determined by surface plasmon resonance, and neutralizes
human TNFa cytotoxicity in a standard in vitro L929 assay with an IC59 of 1 x 107 M
or less.

In one embodiment, the human antibody, or antigen-binding portion thereof, has
the following characteristics:

25 a) dissociates from human TNFa with a K ¢ rate constant of 1 x 10-3 s! or less,
as determined by surface plasmon resonance;

b) has a light chain CDR3 domain comprising the amino acid sequence of SEQ
ID NO: 3, or modified from SEQ ID NO: 3 by a single alanine substitution at position 1,
4, 5, 7 or 8 or by one to five conservative amino acid substitutions at positions 1, 3, 4, 6,

30 7,8and/or9;

¢) has aheavy chain CDR3 domain comprising the amino acid sequence
of SEQ ID NO: 4, or modified from SEQ ID NO: 4 by a single alanine substitution at
position 2, 3, 4, 5, 6, 8,9, 10 or 11 or by one to five conservative amino acid
substitutions at positions 2, 3,4, 5, 6, 8, 9, 10, 11 and/or 12.

35 In one embodiment, the human antibody, or antigen-binding portion thereof,
comprises a light chain variable region (LCVR) comprising the amino acid sequence of
SEQ ID NO: 1 and a heavy chain variable region (HCVR) comprising the amino acid
sequence of SEQ ID NO: 2



when conpared to a normal control, L e., an unaffected subject. In one
enbodi nent, selected sets of one, two, three, and nore of the biomarkers of
this inv%i@%@g& be used 5 as end-points for rapid di@Eenesiobdes2594
prognostics for determning a patient's response to an anti-TNF therapy.
The term "col | agen degradati on bi omarker"” refers to a nolecule, i.e., a
gene (or nucleic acid encoding said gene), protein, carbohydrate structure
or glycolipid, which is associated with the destruction of collagen. A
col | agen degradation biomarker is used to 10 distinguish the disease
activity, Le., collagen destruction, in a subject fromwhomthe sanple or
ti ssue is obtai ned. J|n,.one enbodi nent he col _ '-&Rerﬁ" rker
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o eder or IeiEehsThf B4 b Bt Ghalty ena it Hatadiid spehll Hom b dafleREED! o6, OF
| evel deln orejerpbodiment, sheskitBirthes comprisasiadetectable agrnt dhat speciically t he known
st andar drdcopizeMNIPS. col | agen degradati on bi omarker and/or the synovitis

bi omarker is based on a subject or subjects having AS, and, therefore,
represents the disease state. |In another enbodi nent, the known standard

| evellSof BRIERPESERIFTION QETEE FIGURES ect ed, Le., non-disease, state of
a subj ectFigure 1dhows tite sthdy desigh of2hv\bmudy desqribed dn Esample known st andard | evel
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or, if the 3? blg%nzrker | evel of the patient is obtained follow ng
therapeuﬂ’% e nt for the disease, failure of a therapy to inprove a
pati ent ' &ighredabewsagraph which indieatgs iyt GBPevels weee signific ] " when
used in edilitAGihh® Pati¢rtficsifpasd toplabdbd Faien@ s wesk 02 adid kieekaar ker of the
present invention, can refer to detecting W) 2007/089303PCT/ US2006/ 042564
transcri Bﬁinon of the gene encoding a bionmarker protein, to detecting

t r andat T HILERDES P%P(Ft BE INNENVION: ect | ng t he bi omarker

protein which results fromnetabolismof a larger protein, e.g.,
degr adat ifoheginidioRe ! T col l agen which yields the CTX-1I fragment. To detect

ahethor  a. bi orfBPRIEF T 060 preSud A oD G1ay PRy ARe DCIAeEtch CB R eBiker s 1o

the act ofc fist defmadi ng the | evel of the given biomarker, e.g., nein' .

Det ec3g ng and/THe term “biomarker”, as used herein, refers generally to a molecule, i.e., a gene
(or nucleic acid encoding said gene), protein, carbohydrate structure or glycolipid, the
expression of which in or on a sample derived from a mammalian tissue or cell can be
detected by standard methods in the art (as well as those disclosed herein), and is
predictive or denotes a condition of the subject from which it was obtained. Where the

35 biomarker is a protein, modulation or alteration of expression encompasses modulation

through different post translational modifications. A biomarker may be used to
distinguish disease activity, including improvements in the condition and deterioration
of the condition, based on the level of the biomarker. Accordingly, in one embodiment,




quantitating expression can include determ ning whether the biomarlcer
expr essi on |s upregul ated as conpared to a known standard | evel,
dowmregugﬁ; wisvzgenpared to a known standard |evel, orp&ysoddhiasesl ¥
unchanged as conpared to a known standard 10 | evel. Therefore, the step of
guantitating and/or detecting expression does not require that expression
of the biomarker actually is upregul ated or downregul ated, but rather, can
al so include detecting no expression of the bione= or detecting that the
expression of the biomarker has not changed or is not different (i.e.,
detecting no significant expression of the bionarker or no significant
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&dal i munmab
(Humire Atﬂb@ofaﬂdmmmhordoesnoahmm anti-1NF mAb, described in US

6, 0930382 as Bghdn eortited tthe!knbWa an%%&aimxna&ew Sheidtiont he
| nventi Ol}ro ﬁue S W Islgan%arc{' levelS generatlﬁr mdlcates either an improvement or

deterioration in the disease state. Alternatively, when compared to the known standard
level of a certain biomarker, equivalence to the known standard level generally indicates
confirmation of the disease activity, confirmation of a non-disease state, or, if the
35 Dbiomarker level of the patient is obtained following therapeutic treatment for the disease,
failure of a therapy to improve a patient’s disease state.
As used herein, the term "expression”, when used in connection with detecting
the expression of a biomarker of the present invention, can refer to detecting
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15 6, 593, 458; 6, 498, 237; 6, 451, 983; and 6, 448, 380, each of which is

I ncorporated by reference herein. In another enbodi nent, the | NFot
inhibitor is F fusion protein, e.g., etanercept (E ATERE;
descri be%zﬂ“’@%; / 03553 and WD 09/ 406476, incorporated by Srzg%er ence
herein). In another enbodi nent, the TNFa inhibitor is a reconbi nant TNF

bi nding protein (r-TBP-1) (Serono). 20The term "anti body", as used herein,
is intended to refer to i munogl obulin nol ecul es conprised of four

pol ypeptide chains, two heavy (H) chains and two light (L) chains

I nter-connected by disulfide bonds. Each heavy chain is conprised of a
heavy chain vari abl e regi on (abbreviated herein as HCVR or VH) and a heavy
chai n constsriptiongf the gefihiencoding)a Wibmerker proteingto detegtingtranslationafithe.q of

three domker%temaw,&add Gg%eﬁaﬁrﬁﬂie'r ghteifi Mtiich jesuleofipmi sed of a i ght

h \/ ht ch
const an; mepol affa’?%@‘g 518, Seghabflo 9@5{,@]@3,@@@%?@1@3 o0l et
domai n, Hrfeagmntaﬁq c‘r@‘@ﬁ?ﬁ'@“@ﬁﬂ bigmarken g{srs Y‘ﬂi’o regi ons

of hyper uaﬂerzﬁhmﬁg whiethérer bietharken [y expessteal ortnot.dEd guantitata gXprsssiomei¢renR) |

inters eli]ﬁ?ga?g: t ry I iledti k regions
(FR). & ach\l){/{i%1 %ﬁgi:@ﬁﬁ? fset}él ofthe %P E& %ge%rg;aﬁd fourlhglmtﬁgﬁiarragged
from am HB%%?‘]‘H&]W’?%’°B§P‘BB3?§’E§?WD$ IInTKEr SiPgespion CDR1,
FR2, CDR2pregRBtedCBROmpaERRd40 akinewarstandandi level cdovrivegulatod as mpawé%s cribed

ggc‘;]ur t h%oﬂﬁts?dnhaﬂdrle%l 2r sﬁ’@&tﬁﬁiall@@x%eha@ng@@& &ﬁ@par@d kWi stamdhrd, Sgng 25
t ent ]'%fan\li\lh gnT%T‘rﬁ%’ ‘ga?‘f bEghal X/P" §£t§5tﬁ% *e@sﬂ){x aomdt 5%&%‘
n

portion' )'~hat&§P1i§’§%@P A ﬁhebwmqﬂé?req@% !%meaiﬂa d?%&e%feé Byt g ti body
t hat r et daimalsbénalidd detgeting nsmpreﬁsxmbfmelbimﬂarker mrde&ntng;&mt(}a g., IIINFa).

It has beg ody can be
perforne re§%1ra ﬁe&%fq’gm% e I"%&’ﬂ%&%m"f"g&?& %’gﬁsﬁm/ USZ%O?/ 042564
anti body s‘@% Tg3siqn; of, hpgs ‘@H@%ﬂﬂ &
antltﬁenhmmehkngaqumpamdto@fcoahoantl body include (i) a Fab fragrrent a
g‘()ng\ﬁi;e][‘t f r acHeaBim gﬁ@éll" }*‘zﬁﬂoﬂ{t” hé'@selhereth teferSto &iédxlé&%&éhb ttiﬁy If(l lk) da

a ra i va ri.sin a ments |inke

o it PR S Pt e R (o) B Bt AhohABas sl T 0 NP
of t he Vimolggidesmolesiorgight: pef nnif velume orfcelspiih aé@latsvesamwgat(ﬁgt he VL and
VH donai nfiesdtred Byl deghiforiétiiv @halpdis.alii 4 Prefbrred(embodinidiit I6veRPTIRIVA (Wdlodl et al .
(19893,d\latﬂfat%1x13élgth§ﬁ%r§a4l§er€: HQ&&Q gonsists of a VIl domain; and (vi) an

i sol ated "conpl gnentar.it Ing re Furt hernore, although
the two domain %‘F“f‘h@‘ F\‘Et’ a;@sgﬁll,germ CP"%%PP«% ﬁm&WW“gﬁpar ate

genes, tHeymanamimael.j oi ned, u5| ng 10 reconbi nant nethods, by a synthetic
IVIL n;ﬁ& {/ P?t enﬁﬁﬂnfgﬁn'g??ﬁﬂl&@aﬁ%eméﬁlﬁﬁf&s% aed»&cawbﬁmxrahaém dr"istb: g th glen
Fu (sgey) o abedigel 85 Llbfect, “rah “:;#3%%&‘3%8%%%? S8 i B AR el © 00
at (12B8)irem esmafrpzen/aeé@r Sreservess aTean T dissraamplenr bionsy o pepirte:iblood
ant i bodi e am[y&:l@ddi@nsﬁﬁxé!ﬁﬁt&ﬂ Hodilp AusiBcachas bnﬂdyuei-«hnrplwﬂa,twihm sahva,

"anti gen- M@bﬁﬂ,nwmpﬁﬁ qaoneém@ammt W@ﬁ@%ﬁmﬁ&k&ﬁs ghai n

O I)

ant i bodi es, suc are also.enc s.ed g | val ent ,
bi speci f i TrURSABBIE: °Pﬁe%h?‘§ﬁ‘°%l the cagtilgge n??‘gn%' f)‘i"éé’ M singl e
pol ypept |¢Immmmlebut using a linker that is too short to allow for

o ne. Lo el E e b F&?ﬁﬁ*“yf“"anm’“*e;{‘en
| | |

AR cp M R T I O A e W
yl cad Sal2nda26 kD-raemirageawocipisijfoum,dhe biologh 945:&‘& ﬁowtqfrvéngh i8121- 1123)

The anti bcniup@eﬂbf@nanafoﬂdaaca iboand 12 kbemeletlles) msfmfchhebfdet ail in
u. S. Pat

g er i, for exafiple Gk, B2 E%@dg gf 3”%

hce 3
LPSSLB%&??P a@%%ma%q ?e@ﬂyﬁmgb_ééf%i% 1) g%ffve ahdisas ©
cl eavage Néture333:225-228:nBlgg o hurmsn B lmgtehdmelade recbmbinafbhyméab’ |
F(ab)2, FeaRfa (EMNF&) RHich ceideRepatétiibyp stankided fdtdmBiralt &iRelish: méaab&sr t han

bISpeCIfIC "bi functional " i mmunogl obul i ns or anti bodi es,
|nununoglobuI|n or .
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antibody IS understood to have each of its binding sites identical. A
"bispecific" or "bifinictional antibody"” is an artificial hybrid antibody
havi ng t Weo dbd7fogssemt heavy/light 30 chain pairs and twopgrfukfiosnizsed ndi ng
sites. Bispecific antibodies can be produced by a variety of nethods
I ncl udi ng fusion of hybridomas or |inking of Fab' fragnents. See, e.g.,
Songsivilai & Lachmaim din. Exp. |Imunot 79:315-321 (1990); Kostelny et
at, J. Innnunot 148, 1547-1553 (1992). A "conservative am no acid
substitution”, as used herein, is one in which one 35 amino acid residue is
repl aced mnth anot her am no acid residue having a sinilar side chain.

Fam | ies ¢ uﬂéﬂa I |ﬂg_rp)qmeg§m L Y550
defined i gl %tJ ;{cﬁﬁi aﬂ;’?’gktg‘g’é %Ehialgrgé | ysi ne, arginine,
hi stidin FRISF '(eg aspartic aC|d glutamc aci d),
unchar ged poI aThesietm “ONH aninbilitog” ;ncgid;s agemts which interfere with TNFa activity.

2007/ 08 93@%3% Hi%%(iﬁ@lh@ék?e‘a@ﬂ oﬁ&ﬁ%ﬁmﬁa lﬁH&maﬁihBSdle§ ahd ﬁhﬂlboub pRftiunse,

t

Lol ety ilrnﬁ%h S ho deforfuad s 1 pelencafo BoSBasfnaf sk 1C
si de chalﬁaéo @153 andtin thth#@n Serial Nosi ‘P@?O 02358 IRovhai ns
( et g. A dt Yenitsddi@ient) BRTYNRb3fhiBRor hsel Bt GiRIAVentidnSs bl el TNFD ﬁhttmam or a

ant i bodi RS 0 0 m no
aci d seqef?ar%c‘m‘?‘?éﬁ‘sp“%m‘*‘ﬁf BB TREkdEe. 1%?’%%‘*“ 'ﬂ“‘o’f%‘ﬁ?ﬁ dPtoribs
sequencesUsnP 3??9?5‘6d§§g638?4‘9% '%Y‘i?fﬁ‘?‘?"ﬁheé‘?m “HEF‘Eﬁ?al ng to a

parti twl émomddsxml amh+’]'1*éF-1alIﬂmrIgﬁmannbrgiy3,e©DPr&70c(a humamzhdmocbnhkmﬁi -ogous
to correSﬁQﬁ éﬁ%@ﬂ%ﬁéﬂ{eﬁﬁw fg’gx ch JTNre 1iEhe ghﬁﬁ{};ab t he
%A

S P d Chofiobhsen S GRS o Biaee Aspph oo 11
vari abl e Lalwransesfa kamanoaodi- 'EBTFdeAbMCIﬁb&dmdﬂQGiQS@;BISQQS@2%nMd§IOMN Te

]Ehe COHSEWF aBAbbdieS WhivhEmbyp B@hswqushé&v&xlitﬁuﬁﬁﬁuemEdllﬂm@tpMmhderI ved
rom 0 r el I e chineric
antib %I e@g&? g?ﬁa ?%%ﬁ ﬁ)‘ 3 &Eﬁg“?%& use #hgl%%’ rtateglﬁyh

f r amewor krefezenaedheseis. dp aaothmmnb qsimepfothe. TNFa mhlbmm%é% fugian protrins "

refer to @gl etandicept Eybed® CAmpeEh; &&saibeueﬁWOmeozssalaadqwmw/meaqsyarl abl e

f f
Ereg:‘ gpr er%?@%%?%ﬁg%glgifgﬂgé&znuno4 CP?Jr? orwgﬂﬁ# TRt 9Fleast one
conpl enenFﬁ?FnPV‘a&bmFrﬁlﬁ&ﬁgpF@@F‘dﬁT ) Serem9)-antially froma

non- hpean- ant i helyerg"dneibgdy", apustd herdin, ia iiterndedrto trefet tocingnaddglotmlinf t he

CDRs, hu ”RtBle??ﬁs %dep?ﬁg;’ stfqtuy ﬁiédc%gﬁx% 9d hﬁaW?fTi% @i:éﬁ d gﬁuit it ( yder
gRea

to |nprov |n|t ni_Ci ent

ant i body" SasiRLery nagptedb ?&aﬁtg O SOMPTSHE P
r ecogni t i ehein vaniabléegion Gﬂbbtee';ated héreindis dHE VRaort VHY ayd & heaviyvshabncangtant

recogni E | Rpic. ThS. hew&;ﬁ§ céhsggﬁ i’ég@éﬁ?—is%in%rﬁea oPaRYe d&ﬁ’ﬁm;:lﬁ) @Hﬁ@maﬂd
reco i A =S er ns Cifi c ] j.c’
ey SBRc: Ehar EbAF gt el Kombrised G VIR hayepabld RARE itFovipies horeip
anti gen r%?c’eﬁm?t P’b“r-% Mdaa tightehrinceansiast regiony p’BE?s’&“tC [renstamtyegiosis ant i gen
recogniti @o’rnﬁmseﬂsc)f dheciofiin, CL.THON Hiavd Vi iegidiisi daa g fufthér sakdivided into

ep topo. icEidns & ‘:g?m*aﬁl‘?’pBé'%%as?%ﬁﬁ’m’wtﬂtd?t*ﬁ%‘“ﬁék bt ic®, S0
anti gen rE’E‘B' rf‘? ithiregions that Yp mpre gopsered 5’@%’1@" geedons & t one
antigéf r Eaazlgﬁﬁ amhViiis eohpededinfitidee G:m@s:anbfoapFRs,mratnged from adninber ent from

t Etel g st 1eBRihARS caﬁoxggéﬁuxaé fithe mmﬁgsgéeggkﬁ%bﬁ@dgxfaé DRY! FRP) L ot

bi speci fi @fﬂgﬂ;% gyeﬁﬂg B?ﬁ??ﬁ%“ﬁ’ﬁ? ?ﬁ%'ﬁ&hﬂ&f@é@m ﬁﬂfﬁ‘ﬁer of
whi ch bi ni¥oa ,090,8825%.2%8:862; add 6508, Qiﬁntwh ocffwlubh tshntnrpdrasedéucmdbyepl t ope
that is df&é@f,@g\{nﬁggﬁh&@e first epitope 35The term "human anti body"”, as

used rein, tend o Lnecl ude .ang i odi avin h e,and const ant
r egi o%g deri ve orr‘ﬁ'h (",fgf’fﬁ?g R%rtwﬂnﬂﬁ P’ﬁ%%ﬁleg’hc"’é‘?k 4he hurman
ant i bodi eB°16anihéS perdehereisnreiRry to erd erBoO ?&511% of areantibody thay retaindbeled by
human genabiliteto spetificalty binldub iafl as6igitie@eshTNFE). , It hds Bén@hdwnithétqaeiced by
antigen-binding function of an antibody can be performed by fragments of a full-length
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WO 2007/ 089303PCT/ 1JS2006/ 042564 random or site-specific nutagenesis in
vitro or by somatic nutation in vivo), for exanple in the CDRs and in

parti cuI (&%9 wever, the term "human antibody", apcqafBodsiasies. | S not
I nt ended P& He antibodies in which CDR sequences derived fromthe
gerrnline of another manmalian species, such as a nouse, have been grafted
onto 5 human framewor k sequences. The term "reconbi nant human

anti body", as used herein, is intended to include all human anti bodi es t hat
are prepared, expressed, created or isolated by recombinant neans, such as
anti bodi es expressed using a reconbi nant expression vector transfected into
a host cell (described further below), antibodies-isolated froma

r econbi namtibodyy Erwinlesofdrinding fagmenta ancdmphysed; witkinghe teem CARYgER- f ur t her
bel ow), ad}ﬁdlhggbﬂﬁn" sﬂ@&&ﬂ»ﬁgg@ﬁmﬁa (A Fay &ht, a Mofiowident filafment S

t t (1992
el - Cacitesiing SRR TS L s o gaa?‘ﬁtq%ﬁaﬁf@“’ foivalent (1007

i sol at ed fﬁ%gnéﬁﬁc‘éﬁlﬂ'é?m&%fa? fragmenty BF%&Ys?)#ﬁsE]l 5‘Idgﬁ ﬂ?t‘gﬁ hf‘}gﬁﬁ?ﬁim@rl obul i n
gene sgqugiliceBd fragmeiteonfidtingefthe Vébad CHE domainsn@iv ) aBv filagment consistiagli es
nave 15 \Grihe 9L %nd P QBRRLANE o IO Sl oy, V) fUABTABRIeH: (Whd ef

i v nunog! ob& ﬁémgtglﬁgﬁéﬂmé@%f i ?rbgg,fﬁrg@?lawlq%mq,gnﬁzp&&ﬁgtqt@ (or,

r econbi nefft
when an acdmplémentantygistirmisiog régien(CDR). autherroers, althaugh the twe damainsefat i c
mut agenesmsrvmﬁehvwnmvarm AR dAbdlfdy YUeRERS gohesd, hﬁy\éblnibé‘jbﬁ{éd usiggons of

the r ?g 0 rec%gtna%étag&gﬁ? a%&@ﬂ@&%ﬁ%ﬁ %?at E €S M’Qxlnltg bg %‘Jd\épag a sfn%[% and

rel até unman uences ly exi st

within t thOFF&‘FrﬁW“aHt wavewh@ww rwmrrrte form vweva‘em mo emét?c h
chi neri c, (Knowamns single dhamaFw (saFd); seecd. g. sPird ief ak (988) Boidner242:423086pandiuced by

recombi na -h I It t hods
o dﬁ}xst@%"ar AICCIORESHRR, KBA:dd St Bi5A 515879 ssfss;arrsbal HApIRGHITE

I catl 610 . Eur opean
ot ont _ApPRICOSIER B S5 RIPASE o hedmeompm R TBA e R e ft"gﬂi 171, 496:
Eur opdan fatien't ofgnrntibady.oBthv fmm&fmle ¢hain mmbedmtaugha* dipbegiesarei on No.

\1/\23588/2 315313@ etdomp taE’s'Ud ﬂiQ%%cgesB&@bfvﬁl%n ﬁianﬁﬁi&ébtmmbhmmﬂnm 7
e
ot Nat FOmAEE ot cxBtessdgiop %eétgéf‘v aeyf‘ i b o b et oo
139: 3521 wealiow fon paising betyaendhs tvp demaingen the/game chajn, thepebx forpingithe 218
N;tshl mJ:r3 idagaﬁ@ﬁmggli&%n& B&ﬁlami&j;‘iaﬁn&&hw rQihain M@e&g&ﬁ;ﬁﬁ%ﬁgﬁﬁléw)
uregg s (se %W 511?26 E ) Pr atl
Nb
et 3 Lo o R O i

Ver hoeyandeﬂcnhcd (nmsayr Beaikindd.S2 Batent3dak. 60960,383) GIRSY,562, £,.509(01F5&ich of munot
141: 4053- 4R6f is DeORSortbd Bbrein by Aferetlatih its A5Ee zSet USA 86: 10029- 35 10033
nelnt

(1989), US 5,5 5 Sel i ck

etal ., WO 90/ 0%9&&%&% pfg%%eggifgm DA Yechniihgs 08By |57 | | body" ,
as us@d her@mmticios chemisabilgavage pEmact irgmunoglobylingd Pinding fregmentpinclydei al | y
free of thb;rFath(dwd,l REebe Bw isigledshafnsy andt singlé-chainiaotis@iies. fQthet thass (e. g., an

Y\g ﬁggzl |0§ | tant aI I ree g}uﬁlﬁﬁ l% .S ﬁg@eﬁet a8 Aal6 lflegﬁljﬁjgllyalrotIt Pans
ot her t haﬁm?l?qd% °ﬁﬁ°¥%tﬂ }éﬁvgd’a%th? H Pﬁé‘fess‘é‘é‘?fcf“cc‘g“ﬁ p ‘f:le" TW NFi x
may, home\iblﬁmqmod aptibedy’Yie an aitificia) hybridantihods hevigatwo differentdwady/Nghtc

ol ecoes chdift paivé AT twidEefefint bRAFEUHREE Bis erJiﬂé hitfodikaican be Bﬂiméd byWpr eover,
an 501 a kG 38 bk eiBE SR bibnte S B0 ofbCEaSL L, ot €1 ol

and/or ch >(or an

"ant i body ¢8natongayilaizk Me@nmrfamaw \hnwmyl 795"1%&% 420y Ko#telnx etelo a
anti body vhiweurlntisng54%1553\N199z2)esul ts in inhibition of the biol ogi cal

be assgbsed by ‘nespivanei stidu bl el Saniln fibich shid ;**FNF“
acti vity, %‘E‘Ka"‘g& gm&%@&"%‘ﬂ‘%‘ﬁ&?‘ﬂt °‘€'ief‘|‘}8? Yt“%?ts}‘%‘ ®n vivo),
hTNFa- i ndebeig. Eemilifsof aming acid rasmuamhhmnngnulabsﬂdnhgns ba\tﬂvdsadcﬁmdpnor S.
These i ndigesdr iscleding Dhiie sidk hafi @2, 196hé \urgﬁm@amseaanef a6aRAasudBhattRe OF

S Do o Byl SR i ok e L niher Lo 511 °°°

neutralize hTNFa activity i s assessed by i nh| biti on of hTNFa-i nduced 15
cytotoxicity of L929 cells. As an additional or alternative paraneter of
hTNFa activity, the ability of an anti blédy to inhibit hTNFa-i nduced
expression of ELAM1 on HUVEC, as a neasure of hTNFa-i nduced cel |l ul ar
activation, can be assessed. The term "surface plasnon resonance”,
as used here| n, refers to an optical phenorrenon that aI I ows for the

e e 4 - M [T Y L - NN 1 Y




25The term "Koff, as used herein, is intended to refer to the off rate
constant for dissociation of an antibody fromthe anti body/anti gen conpl ex.
The t er mywdiddor089303'sed herein, is intended to refer to pdPUS2006002564 | ON
constant of a particular antibody-antigen interaction. . The term
"1 C50" as used herein, is intended to refer to the concentration of the 30
i nhibitor required to inhibit the biological endpoint of interest, e.g.,
neutralize cytotoxicity activity. The term "nucl eic acid nol ecul e",
as used herein, is intended to include DNA nol ecul es and RNA nol ecul es. A
nucl eic acid nol ecul e may be singl e-stranded or doubl e-stranded, but

Pr ef &1 ab Lifpdgifle YihiBmbd, 3065 tibbhind HHRirk Sy it PSR Vidd cHiatnsT(eled

nol ecul e”,” @s_ use erein. 1nreference to gl c_aci.ds, e i nti bodi es
or anti b@ARTeVRLRs, “Eﬁeg’.s?ﬂ\‘}ﬂn,e’ Rfeﬂn@m%syﬁe%%v}?ﬁuﬂ%‘ﬂﬁ%ypﬂgwended to
ref er t o batasbrehalied sidsi chains|(e.gultereoningivaline; iselencine)kand ayemstig gidgsbaindncodi ng
t he antigggégbsiﬁg%ﬂm:gm&mt gn,HifRIg). ot her nucl eotide sequences WO
2007/ Q8930 [ LS2006/ 042564 e (ﬁgn .ant.i bodi es o | old.i.0ns that
bind ot gans STRBFS FRHaRiey: S e ih OB Bt phb i dhe SRRRAPLANIR TS [ T8
t he nucl emineesid seauengessef hpawy and lishichaingis homelogens teasrespendiag| at ed
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wher ol n_ BRI AbBNGE SongiSh Pariony bishamelogeny tp e Sqangncs i AaRadiss
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ori gi . of regll ation angd, e | somal mammal i an vectors). O her vectors (e.g.,
non-egqs 1° "fﬁﬂ CLOrs) can be integrated into the genome of a host
cel | upon i nt r'Givreanized anitbediase refersto aptibedieswhichiromnyise 4t teagtaneichaimed 15
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i nt er changea as the ,asmg I . € nost com used, ?0 mot1y vector.
However, the i%%ﬁf‘?‘oﬁ“ﬂgvﬁlﬁmeﬂwgaégzw%F% ¥6‘PH§’F‘S g Tgredhan one
expr essi cantigen ravognitvusiteaFov exahpleactiivalertt agtibodydpisiteatantgertetogrition
retrovi r USRS, wREBAY HEWSRTerAN Qnt%asqua@m%a%apreunguﬁsﬁ SitesMiHeRY Ve

i funct i.ans ,..1he .Ley o - nant
ol v33  imeptagecifits mhispoaihiSh “ispBrifey "fegerRst

ﬁtﬂ cell” (tor si@ "host

' "t Bioarle P therynbgtialh a

r econbi nadiffersnp petigAngacognition sitespepificitics Gas erpgsetito the nymbet of antigender st ood
that suchrebegriifioki€es) PieBErtas alRultiChleht £¥ibo8y\| For ékabijfle, Rerhorfuspevifioubj ect

cccur 1 n b0 sbABahiecOlpiBlh 4 AFbip STRBE SRR, A RS S8 0B ™
i nf | uencePecidise FoHPAYRA? aflgashione antigen sroognibion;siie that bindsiafinstepitopeand cel | |
but aB@ satiledst one antifed re¢dghition3éitetthat tisdeseobnd bpitdper thnt'is differesst from éife Used
herein.  first epitope. A "multivalent monospecific” antibody has multiple antigen recognition

sites that all bind the same epitope. A "multivalent bispecific" antibody has multiple

antigen recognition sites, some number of which bind a first epitope and some number

of which bind a second epitope that is different from the first epitope

35 The term "human antibody", as used herein, is intended to include antibodies
having variable and constant regions derived from human germline immunoglobulin
sequences. The human antibodies of the invention may include amino acid residues not

encoded by human germline immunoglobulin sequences (e.g., mutations introduced by
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The term "dose," as used herein, refers to an amount of TNFcc, inhibitor
which is adm nistered to a subject. The term"mul tipl e-variabl e dose”
i ncl udesyd $obS0593 doses of a TNFa inhibitor which are RefigosdRbsd to a
subj ect tor therapeutic treatnment. "Ml tiple-variable dose 35 regi men" or
"mul tiple-variable dose therapy"” describe a treatnment schedule which is
based on adm nistering different anounts of TNEcc inhibitor at various tine
poi nts t hroughout the course of treatnment. Miltiple-variable dose regi nens
are described in PCT application no. PCT/US05/ 12007. WO

2007/ 089303PCT/ US2006/ 042564 The term "dosi ng", as used herein,

f bod

Lo acni oguidbin BERDURHAR hidoles i R 5 x N N S

arthriti §xsmpleip %QPBS aﬁﬁmekwu r Hgwewer; the meblkmgn amtihody", asand
"bi weekl yiséd hehelm) issiot ddtended, toamcluaesinfbeawsmn Whﬁi}mDRCset;h&xdes ﬁenﬁalﬁ-&ﬁ of

S %é ln%LH}%&B%Pect | ve an%ﬁeéi ﬂ%{,{;&om@efy&n

achi eve erapeut i SIng regi |s no
i nt emfed%t“!}l r@’ﬁ'ﬁ% WF?S dosi ng reg| rren Preferably, the substance is
admi ni st ered €Ellertgmd-“fe@onhbirmnt humen pnbcely?dsyused herejn, id intehdddys inchuden nor e

pr ef er ablay, mN&l %tn%%dﬂeétl‘gﬁ‘ pr@ﬁé}cmg e?f;c?lfs @fe@@dyor ifol4ted b ﬂ%l cCuit OnarthOThe

term "conbi natiop’ INn.CO with a
second agiits 1§ Sggdsﬁr& esafaw?%fsg ik B d;gma*g%m&%ﬁ@s@&e&nd
agent, whp ¢ edefprther bilew) kntibodies is rfrota @ recombivantane

ngalr Orﬁgtsohn{ihdwnmﬁﬁ%am@o&ﬁﬁbw rgeﬁf%?grﬁuftgﬁt%ﬁg&w enﬁﬁocaeé isbliedagent ,

ol | oved Tym R EnFRARS, ?“s@r W mdi SR 98 ske, e
net hods & c@ﬁﬂphﬁl‘tqloﬂs’ Rey. 2867387} onsntibodinsiprenaresh cppressedceut i cal
conposi t ldwaed or 1solated'|lf}€ady&ftmr xﬁédiﬁ&ﬁ&thﬁﬁlvesa@hbhxgtdfmuﬁm&ﬁﬁnuﬁdgm[mt ant
Lher apeuty e LRIty onhdl SYAS30 a0 SoBadOfihad dchPRiBhsIENCE Of

second a concomtant t trea cludes nethods in
whi chld hemabketandsc@em regions denvﬁd fzméwmae megemoelpé in sequences.
co- adm niIntcerteth endbasiiments; licwrvet, saclka potribinant besnar ahtitwestidsoate atilgecteditd udes

o 1 il 5k i i AL G o 1
agents, fY¥Fo SRS ’é’“t%ﬁvsﬁg\?‘@a &E@ﬁhﬁg‘@W°04§’é‘¥\h WERTC E ?‘ﬁsggoa'% %ﬁ'ﬁ%ﬂ? % ant
t her apeutwﬁihc recombinant antibocies g stpiensastbatewhile derividsromandirelateddat act or s.

For emmh&na@g&nﬂﬁ{eWHaaav&déeqneﬂeermaﬁnwnmﬁubbﬁet withid thethuafagnt and a
| St er to t he subj ect a second agent, and the

second actq_ﬂ) ga%ég oll

admi ni st TGS BEPE Y P%%m&“x'é‘ Y&d at the sanme time, or nearly the sanme
time, or at di §ﬂglh@h1meneshm®mmﬂa§umm¢qa}w% bodies caribé produesd
agents) abgretbhftinaatDINA sdchaiguesnkidwi fEthpbats fireRamble idngmethods deggeribed and

dd ,
hurman '% " REE Thblamidhi ‘?Pﬁ"‘@a“&i‘ fio PETIIS 622059 Kokl PaRlf Rpfliltitl | 0. O
admi n#3t r N 6‘?14 b? 't%Wﬁa“ Hgteat tA‘!P@Pﬁ%QFtN% L/ #96; Fuapean, Pat nt ﬁﬁplé‘iﬂ‘PnTNFct
anti body Mod1ZhéhACTmematitral Publicativn Ny Sy OrR6/0 15338, rl?at.tl‘éo 4J816,567;

concom taﬂhrdgehthaQﬁdR lidatiofd N, qék b "Settdrr 20 (i 9¥s§ SERhbLMPIoANIGAL T - TNFa

Compr i 1 et 4l @%’6794’ e Beiican Set. DS fiocaded: EoberdedStatl dotymet « ne

i nvent i on13%3521-3526téiun epirl. {198WLroe| Nark dadidsSal. JEB4 84124 42 18; PlisHimmedodry
Conpr BOES of (PIBT) Wared R A£H99 11805 Wodd ef BE mspwaa%mafmhm¢< Shaw Epe box
o oL BE b Wl 1 A o o G B o
E1)207 Oi et al. (1986) BioTechnigues 4:214; U.S. Pat. No 5,225,539; Jones et al. (1986)
Nature 321:552-525; Verhoeyan et al. (1988) Science 239:1534; and Beidler et al.
(1988) J. Immunol. 141:4053-4060, Queen et al., Proc. Natl. Acad. Sci. USA 86:10029-
35 10033 (1989), US 5,530,101, US 5,585,089, US 5,693,761, US 5,693,762, Selick et al.,
WO 90/07861, and Winter, US 5,225,539.
An “isolated antibody™, as used herein, is intended to refer to an antibody that is
substantially free of other antibodies having different antigenic specificities (e.g., an
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WD 2007/ 089303PCT/ US2006/ 042564 i nventi on which are preferably contained
within plastic, polyethylene, polypropylene, ethylene, or propyl ene

vessel s.w{ﬁ@o%@@g&l s can be capped-tubes or bottles. Theti$20060022864S0
i nclude 1nstructrons for admnistering the TNFct anti body of the invention.

I n one enbodi nent the kit of the invention includes the fornul ation
conprising the human 5 anti body D2E7, as described in PCT/1B03/04502 and
U.S. Appin. No. 10/222140. Various aspects of the invention are described
in further detail herein. XLCartil age Degradati on and Snondvlitis

Bi omarkers There exists a need to establish a neani ngful assessnent tool
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15 col l agen degradation bi omarker and/or synovitis biomarker |evel fromthe
patient following treatnment with the TNFcc inhibitor relative to the known
st andar ckvbez\‘ﬁ 085_1’])@ cates efficacy of the TNFa inhibitopchais2bdsfaisegat ment

of AS. /% anot her enbodi nent, the invention provides a nethod for
determning the efficacy of a TNF i nhi bitor, e.g., a human I NFcc anti body,
or an antigen-binding portion 20 thereof, for ankyl osi ng spondylitis (AS)
conprising conparing a pre-treatnent |evel of a collagen degradation

bi omar| cer and/or a synovitis biomarker obtained froma patient having AS
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for treatment with a INF inhibitor._ Accordingly, such a patient nay be
selected for treatnent with an anti-TNFa anti body, e.g., adalinumab, in
order to prevent structural damage which may occur with the progression of
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I n one enbodi nent, the control level is based on the patient's own baseline
| evel of the cartilage degradati on and/or synovitis biomarker, where the

basel i ne w@Y6d7/08s3085 determ ned prior to treatnment w t hpehgsadublos2sby bitor.
In such an instance, the cartilage degradation and/or synovitis biomarker

| evel which is determned following treatnment is conpared to the baseline
| evel of the patient. Thereafter, a determnation is nmade whether the TNF
inhibitor is efficacious based on whether the cartil age degradati on WO

2007/ 089303PCl 1US2006/ 042564 and/ or synovitis biomarker |evel decreased in
The patient followi ng treatnment. In another enbodi ment, the baseline |evel
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The term "kit" as used herein refers to a packaged product comprising
35 components with which to administer the TNFa. antibody of the invention for treatment
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Drug Administration approved protocol. The box or container holds components of the
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exam ning type Il collagen epitopes in bodily fluids, the amount of
degradation of 15 collagen can be determ ned (see Birm nghamet al. (2006)

Bi omar ke o 35643503 2: 61 and Christgau et at (2001) BongciPysiefosgsseh of
which is mcorporated herein). The ability to nonitor and slow or reverse

the process of collagen degradation is inportant froma clinical

st andpoi nt, as extensive degradation of mature cross-linked type H coll agen
fibers is considered to be a critical, possibly even irreversible, stage in
joint destruction 20 (Billinghurst et al. (1997)). The invention
descri bed herein uses cartilage degradation biomarkers to determ ne the
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59 e known standar eveﬁ indicates that the TNF inhibitor is efficacious for decreasing
the rate of progression of structural damage associated with AS in the patient.
In another aspect, the invention provides a method for predicting the efficacy of

a TNF inhibitor, e.g., human TNFa antibody, or an antigen-binding portion thereof, for
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25 then nmade regarding the two levels of CTX-11 to determ ne whether the
post-treatnent CTX-I1 level is |lower than the pre-treatnentlevel, wherein a
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pre-tre | level indicates that the TNTa inhibitor 1s effective
for the treatnment of AS in the patient. 30 Synovitis biomarkers

Synovitis (inflammtion) is now known to occur early in inflammtory

di seases, such as osteoarthritis, and is associated with radiol ogi cal
progression of the disease. The process by which inflamrmation, including
subclinical inflaznmation, nmay exacerbate joint damage is likely to involve
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accept edP##entef | ecting synovial inflammtion (see Ribbens et at (2002)
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Accessi oRCHRBImS4\f3 fBple from a patien y 124
25 inhibitor. An analysis of collagen degradation and synovitis biomarkers may be
performed to determine if the patient is likely to respond to treatment with an anti-TNFa
antibody, e.g., adalimumab. Comparable levels of a collagen degradation and/or
synovitis biomarker from a sample of a patient relative to a known standard level
characterized as a level indicative of AS, may indicate that the patient has AS and,
30 therefore, would be a candidate for treatment with a TNF inhibitor. Accordingly, sucha
patient may be selected for treatment with an anti-TNFa antibody, e.g., adalimumab, in
order to prevent structural damage which may occur with the progression of the disease.
In one embodiment, the control level is based on the patient’s own baseline level
of the cartilage degradation and/or synovitis biomarker, where the baseline level is
35 determined prior to treatment with the TNF inhibitor. In such an instance, the cartilage
degradation and/or synovitis biomarker level which is determined following treatment is
compared to the baseline level of the patient. Thereafter, a determination is made
whether the TNF inhibitor is efficacious based on whether the cartilage degradation
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The invention further includes use of the cartil age degradati on bi omarkes,
e.g., CIX-11, and the synovitis biomarker, e.g., MW-3, either alone or in

conbi nat ived 20W7joBe38® one anot her, to achi eve the net hodspetshmenivsent i on.
In addition, either biomarker nmay be used in conmbination with Creactive

protein to further determne the efficacy of the TIsIF inhibitor for the
treatnent of AS. C-reactive protein (CRP) |levels may be used in

conbination with a cartil age degradation bi omarker, e.g.. CIX-11, and the
synovitis biomarker, e.g., MW-3, as an 35 indicator of AS disease status
and the efficacy of a given anti-TNF therapy. CRP belongs to the pentnxin
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The level of the cartilage degradation and/or synovitis biomarker is considered
35 altered from the control, i.e., the patient’s own pre-treatment level or known standard
level, if the level is either higher/increased or lower/decreased relative to the control. In
one embodiment, the level of the cartilage degradation and/or synovitis biomarker
derived from an AS patient is considered either higher/increased relative to the control
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(single or double), immunoel ectrophoresis, radioi nmunoassay (Rl A),
enzyne- | i nked itnnunosorbent assays (ELI SAs), inmunofl uorescent assays, and
Western @b&%@r@% I n one enbodi ment the |evel of carti lppgrisd@@loatsesi on or
synovi ti | Br may be determ ned using an inununoassay. The use of

anti bodies directed to biomarkers 5 described herein can be used to screen
human bi ol ogi cal sanples, e.qg., fluids, for the levels of the specific

bi omar ker antigen, i.e., collagen degradation and/or synovitis bionarkers.
By way of illustration, human fluids, such as blood serumor urine, can be
taken froma patient and assayed for a speC|f|c epi tope, either as released
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15 Cartilage. 14(7):670 and Mouritzen et al. (2003) Annals of the Rheumatic
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30 anti bodi es and antigens and the detection of the antigens by the
anti bodi es. These and ot her inmmunoassay techni ques may be found in

Princi plmﬁp.%f ctice O Immunoassay, 2nd Edition, Prgcgusoskdiessgan,
eds. % 997) and Anti bodi es, A Laboratory Mnual, Harl ow and

Lane, eds., Cold Spring Harbor Laboratory, Ch. 9 (1988), each of which is
I ncor por at ed herein by reference in its entirety. 35Anti bodies used in

i mmunoassays known in the art and described herein to determ ne | evels of
bi omarkers, may be | abeled with a detectable |abel. The term "| abel ed",
with regard to the probe or antibody, is intended to enconpass direct

| abel i ng of the probe or antibody by coupling (Le., physically linking) a
det ect abl e substance to WO 2007/ 089303PCTI US2006/ 042564 t he probe or
anti body, as viBlqneaspechdhe iventiempravides gimethed of deernaining fhe s pyfa
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ref erencea pﬂéﬁd&%med post-featinentElebel ICEXILII obtainel diteh thaf patientwith agne-odi ng

said bi 0%& :}::Q%F?:Z?%‘H YEER%-TRRR0S ?ﬂ‘@eb%fégﬂngﬁgn a%EésEx’u@ngt N the

art, ana er can

ne expression o
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extracti oﬁ'l"r)él‘ll”lave:llisakawendiamdhelgre-{reamxenaﬁwxell lersl nghereinch lolven pbstguani di ne

i sot hi OCYQQ%&nﬁéﬁﬁ@ﬁtlé@M atibnt 1212898 16 Rlere-tiRDGRGH (ﬂiﬁlﬂe@&ar ation

Ui 1 g PR TP Hﬁh&ﬁ%ﬂﬁf&&g%&&é%m% ooy,

RT- PCR, RNase protection assays (Melton et al., Nuc. Acids Res. 12:7035),
Nort hgon BifévitisBioidkdre Situ 35 hybridi zatlon Gene expression can al so be

det ected by m . N as de crip b Far blotting,
RNA sanpl es areyfql ‘r’%?)(mﬁ:)" %QB)EJIDSVY AYiy a e %Egaﬂ '&?xm:?ﬁr&;hﬁsgg 3 ose

gel under S¢dhanesteoaghitnand ivessociged vrrhradiologieal prqzyesswn of the disease. "The
2007/ 0893 piieds bisaAih ifflahRtion, including subclinical inflammation, may exacerbate

joint damage is likely to involve changes in chondrocyte function, enhanced”

35 angiogenesis, and/or accelerated bone turnover (Bonnet and Walsh DA. (2005)
Rheumatology 44:7-16). The invention described herein uses synovial biomarkers to
determine the efficacy of a TNF inhibitor for the treatment of AS. In one embodiment,
serum MMP-3, which likely originates in the inflamed joint (Kruithof e# al. (2005)
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transferred to a nenbrane, crosslinked and hybridized with a | abel ed probe.
hbnisotopic or high specific activity radi ol abel ed probes can be used

i ncl udi ngyg ,g{%&rl med, nick-translated, or PCR-gener ag@flusdvbs/énrsdacs, in

vitro transcri RNA probes and ol i gonucl eoti des. Additionally, sequences
with only partial honology (e.g., cDNA from5 a different species or
genornic DNA fragnents that m ght contain an exon) may be used as probes.
Nucl ease Protection Assays (including both ribonucl ease protection assays
and Si nucl ease assays) provide an extrenely sensitive nmethod for the
detection and quantitation of specific nmRNAs. The basis of the NPA is
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control sip t ﬁ’(%ﬁﬂﬁ dottcfdt trol is
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rel ative > P 7 r | es.
msialeRs & f mmwaésm yaiBridewith e 1
Commonl y Qﬁﬂcgrlnsﬂmg Spcﬁtdylitxs DixebsecA stivityCindebe (BASD Ad) salpt én ASAfaHEhtsi(B¥RT, actin
and cycl op&h% o, e%”&o@iﬂﬁm}i&kh hods are known, nost of which
S@\z@%@ﬁ

relyg an e tic cha n reacti S agoll%ngjeg.s‘eﬂdc togle%gég alneg

| i gas&>chain r Jgigo acfdeegwﬁm
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i nt o Whi Clknbtvnhag cEﬁ%@ f&hmadfor examplel\@BﬁiBiuﬁ{ ABtessiof Nd. ;Mbozym2. i fi cation
(TAS) et hods hﬂ1

revi ews ofC t hese er%g?'?efgng’? ‘ﬁgle%?sen %Nf’%gg g@g ad%one&g%k%t egf peral

-I1, and the synovms bnomarker, eg, MMP 3, either alone or m combination with

30 one another, to achieve the methods of the invention. In addition, either biomarker may

be used in combination with C-reactive protein to further determine the efficacy of the

TNF inhibitor for the treatment of AS.

C-reactive protein (CRP) levels may be used in combination with a cartilage

degradation biomarker, e.g., CTX-II, and the synovitis biomarker, e.g., MMP-3, as an
35 indicator of AS disease status and the efficacy of a given anti-TNF therapy. CRP

belongs to the pentraxin family of proteins, so-called because it has five identical

subunits, encoded by a single gene on chromosome 1, which associate to form a stable

disc-like pentameric structure. CRP is exclusively made in the liver and is secreted in
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5 242:229-237 (1988) and Lewis, R, Cenetic Engineering News 10:1, 54-55
(1990). PCRis a nucleic acid anplification nmethod common in the art and
describ ia in US. Pat. Nos. 4,683,195 and 4,58% can be
used toeg'r(?p%%ﬁf gdrf known nucleic acid in a diagnostic cont%)9((?67’0(4%)/%E2 et al.,
1994, Gynaecol ogi ¢ Oncol ogy 52:247-252). Self-sustained sequence
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TNFa i nhi b,umitauee blood dasud@Bayb]\N: 2 , stuinBUISA, QJuantitating iugias -vabeiasgyspor t i on
t her eof t{g*&m%xf‘@iwa? {ﬁio&é§ ek@egﬁlmu‘ AE%;EBQEBIR a8 o?%ﬁ?ﬁ Kits

U
(')

relatin SO co as par

i nvent}%n xmmunoprqcrpltfﬁeﬂe!quﬂéwresm?ss hemmec a¢ ‘ﬁYvng

ef fi cacy afassspécttontttivansric andlyiesé. ¢ s MALDETORjant SEhDi(-ﬁ?@lﬁmublemxd her eof ,
that bind 4 8riG1aR6n HhEhue, tn*acfe ﬂhcﬁ{efvéﬂé% u%n aﬁ@ﬁ@olelélaeldhave a
hi gh neutral | | Zd gca Cl y ? %n ore ig In the

i nvent i on agpRiifjea 8?1‘5{ ampres|of S ’Fﬁ"‘P °taa’ #8¥di es.

The nost preferred reconbl nant neutral i zi ng ant i body of the invention is
referrgy tmohgn dufeddssight?, al so referred to as HUM RA(r) and adali rrurrab

the am no aci e e E7 V on. in
Ehe am no acid %gﬁ'@g S?QCHEWB%? A regrodlrlll °.“§‘S§’ﬁ3’m%‘°‘“"’§gg"f%y§g 2)
The pr operdeteyming the\fzyez 06 theogi ygobipwrukes? Baamples 96 prateipzbasediagsayn inelyde
HTIM RA( r )innhaschisiestizntied ehtiloe Wésterdahdl 9sis,uahtitative bldoB. bakal #siysNeg.,

6, 090, 382, Egg% ; db
refer ence sﬁgurlgﬁ'é‘? %‘& flp%gga%? a%%}?gﬁge%ﬁﬂc Pi?@%g?%g?? 4 usi ng
chi mer? qrfawaﬂf 2B {MMYNPARSAY FRer toproVists: %@fmmf HERSERLRS Bone

clini caI tgs&nhgxﬂankertreat ment of 5 rheumatoid arthritis (see e.g ,

Elliott, M., oAins frd 9|§'a\1 W&Eﬂe%&%&at%&%zmg%éﬂnﬁmwme@

(1994) La et 344 110 urrat ol .
34: 334-34 °?°rf’5f(§ké}1é’nt986ftrré'?ff P"E‘ﬁ’é‘ ine %‘“’?’ﬁ&“ﬁpﬁr‘v’éﬁfﬁg&e °F ncl udes
det er mi ni mgcamﬂe dlefsuchas/ those desgtibechin Barihwe and hdneGlaton ang bave, 488,

D2E7-r 86 atmzméschz@%rae@ AMinak¥, CORUSpriQY Ha®OS Labdidtory PRiss,CHT8 Spring

ant i bodi eslfl?%o ?fofl portions with equi val ent properties to D2E7, such
as high af f 3 0 to hTNFa with | ow dissociation kinetics and hi gh
neutralizing ca %Fln?“mfftfrcmﬂégﬁ degzadetian op Syneyitiy bjomarkes maydedetarmingde

i nvention Wy détedﬁfg cfrrcﬁﬁhﬁﬁﬁﬁg thietcbrrasponditgaixpeeshedpolypepitide0 dte polypaptide

gpt Ilg)e(}n 0. OI’ eSS an%%?%%wagg&z%%@ﬁ%r@ W?TME% orstkpegst

bot h dé% eriRithearty %sarraardecblﬁagﬁﬂwr h%mt,cé mgthqds, guabyag elestropherssis. TNFa
cyt ot oxi ci ¢ap11ﬂaxy alectraphimasis |higlwpénfcurnta929hqmda;ynramatbgmphy (HPLGY), thindays®- 7 M

or |ess. MyrBma Hﬁperam ﬁ‘@hm&gxﬁ y%ﬂmm&,%&%&m bi ndi ng
t th TNFa K ff f 104 s-1
Poss. or e“eumrpe BTBFEP PP R B Rl FFogpitn reachigns, mmpgodithison oy ¢ 20

preferably, -the isolated human antibody, or antigen- b| nd| ng portion

t hereof, neutralizes human TNFa cytotndcity in a standard in vitro L929
assay vmth an 1050 of 1 x 10-8 Mor |es27 even nore preferably with an |1 C50
of 1 x 10-9 Mor less and still nore preferably with an I1C50 of 1 x 10-10 M
or less. In a preferred enbodi nent, the antibody is an isolated human
reconblnant antlbody, or an antlgen blndlng portron t her eof . 25 It is well

o o " " o P T T T .



35 without substantially affecting the Koff. Accordingly, a consensus notif
for the D2E7 VII CDR3 conprises the am no acid sequence:
V-S-Y-L-S-T-A-S- S L-D(Y/N (SEQID NG 4). Mreover, as_denonstrated in
Exanpl e WOR01988303Pat ent No. 6, 090, 382, the CDR3 domai HCITUSLAOAEEY heayy
and light chains is anmenable to substitution with a WO

2007/ 089303PCT/ US2006/ 042564 singl e al ani ne residue (at position 1, 4, 5,7
or 8 within the VI, CDR3 or at position 2, 3, 4, 5, 6, 8, 9, 10 or 11
within the VII CDR3) wi thout substantially affecting the Koff. Still
further, the skilled artisan will appreciate that, given the anmenability of
the D2E7 VL and VH CDR3 domains to substitutions by al ani ne, substitution
of ot her (simgleprionble)Smmungelectophaests radioinmenpassay, RIDs enzyme-liphede st | |

r eL a It n It n?n{rﬂ&xds@bbeﬁf dssdyR(ELISASY, aﬂfnuﬁaﬂ&&gsc%ﬂt asRagk and Wtdrh blotling.
substitutions one
o five conser V4 Ve%%&%‘?f%%&é%%’ ARG GerbdiiloR & dikoviBEnitRdriag, O
and/ or Vihe dstrymineshusingan jmpmanpgssas r B yse of gntibedies dizgrieshie hipmarkesse
consery atdegeriled lmnezaeani be ubst fotsatden hanman distegiealdainiples, elge fIAds] fofithand/ or

VI | gﬁmﬁﬁ t1ons
shoul d now%ggmg%eclﬁggi&ﬁ%&l Ac]%r eﬁ%s gcrr?gg é ﬁgcal § gr EA tftis%)uV\IV NFa.
Posi ti ons ’2“‘&#6"“5 By wexof “@Q’&?“eﬂfﬂ Taé??}f%hlém‘ism‘?’w FRPPRE7 VH
CDR3 appeiakern frotnen patient axal assayedi fot @ spedfioepiwipeheitliEkies releasdd aitigsn or

conser vatfn&&b?d}ier&uﬂa lofl cBUPRT the hBRMAE alsSiPhit bRArké antiBoiesin t hese

cora 18" TeeRiad RUAR pEELEAL S T 'aftsﬁwnei‘eteﬂé*”%ﬁ@tm%ﬁ?i‘lﬁ?%“ee[) 0, 362)

Accor d| ngingthoids ammeﬁ@hemmaﬂneﬂm@n@% mqmbq#@?meswm hods of

det er ml ni Mnhmeﬁﬂégleaewamhnan bf 4 marafvaf frérn putienisithéroBy pelitdigont at i on of
an |1 so at

anti body or an%ragte r%h&%pgf thgc? Eés er e d&?e%%} &%(r%{'&%on’-gg%ve”

fol | owi ngaScHbinsTeRss Pid epf,egse m;anowte dgnsserg leygisiof carrespepging hiomatkersof f
rat e t®nshegtie mﬁbcﬂdxmeﬂiﬁa&rﬁnmnoassh)eﬁﬁ,qumwmemsmténbyfwﬁragee pl asnon

resonance t gt he amino
acid Sequd?%rgda&on&éas{i%?q\%e%ﬁk Hf'ﬂlQ’gi(jﬂfl from ?q? %%r&b a SI ngl e
t dani ne stB ?4%&6&%@%@?8@?& ‘!_“anﬁ‘a“Be agsegiment § W"’b‘l‘ﬁe‘n’?‘?f ing th
conservatMMPéniemsmdmmas\Ldsmmwperﬁnmedi p05|t|ons 1, 3, 4, 6, 25 7, 8
Sequene of sel3 IBiRRds 8 halTE furcdin 4 OSIaRe OF kG digpd o aci o
subst?§ g %MWPB# x?ayyeaﬂanggoxgl é ? ?Lolé‘ﬁr‘% %o five
conser vat welaxmdngrad@m@ endynovitishiamarker. fpmqunmnbe n@lyc«lona& orgnorg, 9, 10,
11 and/ or preferaBigMrofodlondl £ A3 inYact hitebod! GIOPEN emtaaebgergprmﬂq w?mt i on

t her eof TR tes from human TNFa W|th a Koff of 5 x 10-4 r1 or I%ess.
Even nore preferably, the anti bod or anti en bi ndi n portlon t her eof

di ssoci at es f r GRPReFERBodINEEb antibedies dirsctad to ?Xfom?L]G ingauine G TXAbqre |y yet
anot hes egbsiinimntunotisays, m@,nELIm\,pds db’ﬂeﬂﬂﬁxel‘mé lodbofCTHET &1 asamplg fidaea 35

ef fi cacy aauegnhaeﬂgwtmf&fee% qé‘fgwhﬁ ¥ b;,ag&ﬁm% gﬁ Jlxﬁ%ﬁ:%ed

h tib -
ant Lgear bPRETIR BOREA eﬁa&&s*r 33 b POmate 50 g s ed i) o

regi on ( L&¢Rnethads anfd congiRBiahsmditie mmclmqnd’pngetpttmam&mmautaﬂng éymence of
SEQ | D NOurige CTX-Iid nidn@elohaPahtidedy kA BYd6 (3ee Christgau er al. (2001) Bore 29:209)
30 and F4601 (see Oestergaard et al. (2006) Osteoarthritis Cartilage. 14(7):670).
In one embodiment, antibodies directed to MMP-3, including serum MMP-3, are
used in immunoassays, e.g., ELISA, to determine the level of MMP-3 ina sample from
a patient having AS. In one embodiment, MMP-3 may be measured in serum samples
from the patient. In one embodiment, an antibody for detecting and quantitating human
35 serum MMP-3 is monoclonal antibody mAb1B4 (Murray GI et al. Gur 43:791-7
(1998)).
Competitive binding assays may be used to determine the level of the protein
corresponding to the collagen degradation and/or synovitis biomarker. One example of
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WD 2007/ 089303PCT/ US2006/ 042564 by a single al anine substitution at
position 1 4, 5 7 or 8 and with a heavy chain variable region (HCVR)

having a |n conprising the amno acid sequencecqfyshigolidchC 4, or
nodi fi edWPrZB?ﬁ"g 'DNO 4 by a single al ani ne substi tutC?on at position 2,

3, 4, 5 6, 8 9, 10 or 11. Preferably, the LCVR further has a CDR2 domaln
corrprisi ng the 5 amno acid sequence of SEQID NGO 5 (i.e., the D2E7 VL
CDR2) and the HCVR further has a CDR2 donmin conprising the am no acid
sequence of SEQ ID NO 6 (i.e., the D2E7 VI CDR2). Even nore preferably,
the LCVR further has CDR1 domai n conprising the amno acid sequence of SEQ

IDNO 7 (Le., the CDR1) and t CVR |n conpri si ng
t he am no ‘é?:tf‘aetétéiu%ﬂ%gg B?S%Eﬁ"f W@e'gﬁfg{ unqsg@a %d aéfﬁ'l) The
f r amewor k(BId§i¥on ELIBA con bp usgdeiodstset &heeprwemnc pfieollagen dpgradationeand/ome
fam Iy, nemoviistiomaikeyind @i EleEmAhleBéhsﬂWdﬂﬂmddksagm weglanost

pr ef er abl eqguenc es- ] A and I D
of U. S. W%ﬂﬁépggén%f 3\%?’% Zé”ﬁgg h &{/&g% ePﬁréabI y are
from the mq@,elmﬁmgl& # arﬁeeﬂmmy odfy@ rRLISAcsanassay WG RITGAEnBRTLEeN Sfran
gernl i ne aitibogigrieddiected By aninked erdydricathlay gérieillyt doaveitse colotleds subbivars knto

sequences §£‘B¥°Qi %ﬂ&d{f %{f aeérrb aébt%ﬂc@ @ﬁg hjetgcte bRl bf M stQ:%M%%?pe?f

Accordlng |nven i on pro
det er i ni éE Wéﬂ "&‘? gﬂ-'lﬁAtrE‘h??FeﬁP egiment, the,ley ‘ﬁj ¢ eartilagst nent

conpr i sesdegredatitm andiirispavitis hbnmﬂcarsmdabndmhdl uangantEIHSA;qssayr

ant i ggg- bi ndi ngn RAditibR KRR Hisan s r@&h PrRbov 1%@51hﬂﬁﬁb$8 k&gioROr L1 0N

e ot bR ey geliiaghg B drasht o W%h'w"’r‘%k BBV o henvy.

chai n var (feb K X%-dbars¥or(MIMBRB).conpr i si ng the amino acid sequence of SEQ ID

EIO 2 (he t he l\mﬁgdéﬁﬂissaﬁﬁgmdl&@Bﬁﬁ%ﬁ&%ﬁ(}oﬁﬂ&sﬂﬂdﬂdﬁcﬂym&ﬂﬁm lsesé a
eavy cha g

| gM or I ggéfgp%gﬁggan{s gor{&é’&gfeéugéfgtg%aﬁrd%a; bgﬁ?r&%ﬁ’g tas?lt region

i s an1PpgGEanidiggy 1AA:6 awtitzen gf @h( 3&+4nngle¢f RAgumetic disesset ant

regi on. Fé2i33e] imomordtiEbypitftronct/harain. Cpys ﬁedae}mghig ekels of CUTSTlae

const ant ek&gﬁ%ﬁ*ﬁaﬁp?g?%‘?"k?““% Tof QB0 UARSLARAL® fotl SERIF caldiets 121 0

const ant ﬁﬁgﬁ'ddﬁ iogcienre, ﬁgvews t'ﬁ}ée QH‘PFM&??%K%@%E&E@S g‘? ﬁ‘fapl e, a

Fab 30 fr atpdinstfonquantititivg laeses&xmnt oE-‘vcalftﬂ@ﬂagradanon in rhetimatiid hithdtihard

W

enbodi@enbsteohrthirites. | FOFER mﬁh@@ P'EL‘i§AQ§bQ&H%%@b&H &&ﬁ,eef ficacy
of a treah r AS e| A!e tre nt cong §i mn| of an
L or at od RUFARE GEE rPBagons) aathody & Hrtery, FRARRES S PRSI colgsPe ai ni ng

D2E7- rel ar wbmnamdwwﬂ@mmedbm bsindRo thestufage of migrotive nlaw cogted
ant i gen- bivAgi sigeptividial tmﬁmy iR Rited, Wyhthefic bestites aRAbdundab tiadduefab €6t On

the o OES‘%J%“ e TRALo B RS ”&%ﬁ% ?@*ﬁ&%ﬁ SERIEAS SRR ) | D"
NO 135 springsamples are pi iptonthe weil Yesiditien ofgeplptionef the7 SEQ | D
:\18 N108 Zflﬁ@ddald‘ﬂ'a] aritfhodBFe \Delll\ﬁre%shed@%&@&%lmﬁmmd&%ﬁhﬂﬁgg4aﬁgQ
SEQ I D NO §'§%ﬁs‘8 M;lhur%éﬁb%daﬁbms atded wlly%ogm% b&ohi

eav aln varl]a eéﬁe Lon avl n

domai n coffS ?‘éqgrﬁjel’aﬁ °3¥ﬂ“i‘ﬂ$°&!ﬂ§!l‘ gigale ahrdded dp all wels pp ‘ﬂ'FS%Fﬁ‘%Ed?m sting
of SEQ | Dsipped wiSEQIpHRriv@ridihd tREGbIdEbHIDE i@ Measig). | AddiGond Exadples| D NO
30, SEQ | '?e h%%vto%@y'@[‘ﬁ%u@i% ERGSAl Qeugcn%%d irERtisEaN003Bad SEQ I D

NO. 35. he net hod of the invention includes

det er i ni K3 %O#engpmo qﬁé/bﬁqégref‘f’%g‘frﬁﬁht for AS, wherein the treatnent
conpri ses adm ningmgreimbgdimeritf 4n ionmumdnska for deﬁennimnaﬂhglempfﬂmovmm ted to,

?g ant i dTrﬂf@mamer Mdy,sdiagam&rs%ﬁﬁ%ﬁ érh%frﬁﬁf Mansdmg atﬁa ; Imnmlasa

e cade ohnson scri | at en

5, 656, 272%5'?%‘2%}?%9&“1% E? WA ’g‘éé“‘hg“ gﬁ)&sﬁgﬁgv hgéa‘ﬁ‘ﬁlna‘ﬂ arat ef
monocl Bhal 400 f«ﬂNdﬁ'éﬂ% 3362 I&ﬁf“ﬂlb‘eﬂy‘)‘)"‘“@ﬂ“‘% tog MMEndc| onal
((amt : TNF- girplein keetls badiyde the iin) Magix mtalloiii‘ﬁeldﬁ&-‘i BMISAQYE@HMB

gol i muma Anl)\%- gﬂg,

(Hum ra( r$ gﬁ%ﬁ%@%& %8'0&1 @%&%@%’%ﬁ%ﬁ% escrl t[?gal

6, 090, 382 as D2E7). Ot her exanples include 15 etanercept (descrl bed in WO
91/ 03553 and WD 09/.406476), soluble TNF receptor Type |, a pegyl ated

sol ubl e TNF receptor Type | (PEGs TNF-R1), or p55TNFR1gG (Lenercept). In
anot her enbodi nent, the INFa inhibitor 22 a reconbinant TNF bi ndi ng protein

(r-TBP-1) (Serono). The TNFa anti body used in the nmethods and conpositions
of the invention may




20 be nodified for inproved treatnment of AS. In sone enbodi nents, the TNFa
anti body or antigen binding fragnents thereof, is chemcally nodified to

provi de | effect. For exanple, pegylation of ajldriag3bsiossssd
Soiitifs

anti bod of the invention may be carried out by any of the

pegyl ation reactions known in the art, as described, for exanple, in the
follow ng references: Focus on Gowmh Factors 3:4-10(1992); EP 0 154 25
316; and EP 0 401 384 (each of which is incorporated by reference herein in
its entirety). Preferably, the pegylation is carried out via an acylation
reaction or an allcylation reaction with a reactive pol yethyl ene gl ycol

nol ecul e (or an anal. s _reacti er-sol uble e ed

wat er - sol ‘? gg\gg\p ptgg?ﬁf \ﬁwgfm‘t’tﬁg‘ %{ﬁﬁ%‘%@ﬁ%éﬂ Q%‘?ﬁn n‘%}1 @(9??7;

f ragment sterunscrtelogmﬁérﬁtlﬂon is polyethylene glycol (PEG. As used herein, 30
hpol ygt hyl ene Bl yoémbodimehe AhtibEUiE) Gﬂiﬂﬁtﬂﬁfélyélfﬁgnﬁnﬁ, ke dsed B methddEGudthat
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gl ycol, s ]E&;g asgnder
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oo or  moPUYBEESS: BORBIOPNIFO YIS RS SIS, RERALAB | ¢ wi || e
appar ent tmodifis® WS%%WMEﬂ@bwﬂmmmm ordinary skill in the

art tgqosel ect tﬁesﬁnwdrmkhéﬁ%ﬁumow tdtﬁ’élssuﬁﬁblktéﬁrrﬁ?é’fo?bg‘drﬁi? ﬁﬁﬁiddo Ribadpn® |

based on kn rs g red re G5, 2

ant i body P4 SRS P 1 SPPh ESCTRBS T8 s PRLES ezt VS (R of
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ooy ot caban e R IR bt SOl 5l A B detecdly I

t oget Hdr , aglibady. clhiersolid phase WPWS%W“;S’H&W E@F@?F?‘P%h@e tPn yet
anot her ephnoveraitiouad ahtilodyn VEietantsunt Iﬁf\Esﬁndalrabﬂhndhe solid supparyroan tlsenllte

thereof CagebRqdhineehatal fbdhst Qﬁe&a@%%@&&hﬁ%ﬁi&&g%sﬁ% ﬁﬁb@éﬁ( s

nodified to_ re e at east on con nt [ egl I at e
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ef f ect or F"t?ﬁ&lquﬁﬁa'i"e‘f’ f %Qrﬁs?eo%?ﬂ?’ Rné Heg 2int i body
of the i nhatexmﬁuaﬂcdhdnh&pnngeréidﬂdgy NsYr, mmﬂefo(rmmgdewlm& live Emrzymadagypt or ,

o e T P e BN et ons oo
e.g., Canfield &% qa%‘*‘]?ﬁ& Q%Pfﬁ“gﬁﬁ??‘i‘g ES?S ‘% (?IZ 35D 1491; and
Lund, J. ésg@ﬁateqmmczr movmmkersmhg%bumsgpt hmets@&q,mommwmmdr ng
ability oT("Rm'),a:ret:ds;h&dassis&yexﬁym ihafutselys ¢TEIAM), a3 tatheinival bicaskaysyhi ch rely

FcR t
ggt i SenI gti%en%e 89'9? """ "gra%? [ﬁaﬁ%%@; ﬂ)‘g’d?ﬁm&?&%&?g or eg'rzl?lﬁkg'oﬂlk port i on
e T | RorTmoRoRn R G FSALD: brfibhs Tethodnolades, 6 ease 4

anot her fuusap.mmirmhvemhtarwtl& saadwicharaobhble aaepbdylassay, qfrwlﬁeh m)mmbecmr di ngly,

the anti bQgiegorik n&u@eﬂ cﬂg{éi'n oB@ d(ﬂﬁif és@ﬁtfi
8 ?seﬁﬁ

i ncl ude d§r| vatr and o erw se antr h‘I'NFot
ant i bodi eshgseme aﬁ'e‘?’%‘ °‘P’HEF‘@J Pﬁ FrEto eArtto-
exanpl e, aequirea tﬂadgnabte @Bown of bxpbrinpartatiaarto@ptiniiee thn\zmatalcbm betwekn

funct 'Wa|ahﬁb$dx€¥§'ﬁh mgeﬁbera ﬁé'defé@ﬁ@x'.\ bfthe ﬁﬁ@@ﬁé sy fhi %hﬁvom&o "tﬁ@é@ddgné .
u

associ ati o or ot erwr one r entities
anot her a ay?%fhﬁr s é"rpéﬂ?‘}ﬁ‘o %?Wg%iaﬁf tdfta det ect abl e
agent, a éWMQ?Ya Edltlenﬁqm@ﬂ eMacMﬂbnélm end Aaitibodies,

pepi |h de t halLabaratdrp Mahal, #eslw aiELade, &Jne @ﬁalmﬁ%MbMdﬂaﬂi&ryF@ﬁtQ?n \lM th
anot her a polyhisticline
tag). m:tllg%?ég éﬁ'aﬁésﬁ’?‘?/%?rg‘?é?(ﬁ gge&%&er“g%ggkgg@y crosslinlcing
two ord3hore antfB %SW‘QHE‘“%?P@SQVH@"&F‘ ‘Bﬂh‘?jWPE‘Pé‘Pﬁm belereindog. | to
creat e bi sleaririheleaelsiofbibnefkers Suay be labelxdosith a dkctableriabal dFhe base t hat are

het er obi f Wi vith Repdrd th th¥Protie™dr dhfibbdly, is intended to encompass direct labeling
of the probe or antibody by coupling (i.e., physically linking) a detectable substance to
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reactive groups separated by an appropriate spacer (e.g

m el ei m dobenzoyl -N- 35 hydroxysuccini m de ester) or honobifimetional
(e.g., disuccinimdyl suberate). Such linkers are avai pbaphR2do6eski erce
Chem cal %Wé?ﬁ?/’”l?ockf ord, IL. Usefi zl detectable agents with which
an anti body or anti body portion of the invention may be derivatized include
fluorescent conpounds. Exenplary fluorescent WO

2007/ 089303PCT/ US2006/ 042564 det ect abl e agents i nclude fl uorescein,
fluorescein isothiocyanate, rhodam ne, 5- dinethylamne-1

- napt hal enesul fonyl chl oride, phycoerythrin and the i ke. An anti body may

al so be derivatized h detectabl.e | i,n ho at ase,
hor ser adi ‘2‘?0‘3&*‘&3?”83 ’@Isdftegg gg@gﬁ%c’f Hrf’ eorvﬁ%gd ﬁygﬁq‘:ﬁggﬁy i's
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reage Int S BdiadtidnltE aqEArs agliﬁasdy Gsifg em@&sa%rﬁ@t 1864180 k€zohdagtantbody asiliCt . o For
exanpl e, r e
a1 on SREpH 32 4 B4 e WA bio 8 sk Bl 3ioaf Bk SPELAE St RbiERRRY
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Depart ment Q&}Eﬁgﬁﬁ.%g oﬁ%@?ée@@c@r&é}kﬁ “Publ i cation No. 91- 3242;
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Sequences Weal s about Fifty G oups of VH Segrrents W|th Di fferent

Hypervari abl e Q@RS embo tBthQ'l e123f7 7:%&1{@% %:

1994 A 35 D rector Efn e vea gtron
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preparation kits (Qiagen) or PAXgene (PreAnalytix, Switzerland). Typical assay formats
utilizing ribonucleic acid hybridization include nuclear run-on assays, RT-PCR, RNase
protection assays (Melton et al., Nuc. Acids Res. 12:7035), Northern blotting and In Situ
35 hybridization. Gene expression can also be detected by microarray analysis as described
below.
For Northern blotting, RNA samples are first separated by size via
electrophoresis in an agarose gel under denaturing conditions. The RNA is then
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gerrnline VH genes is anplified by standard PCR. Most preferably, the DP-31
VU germ ine sequence is anplified. To obtain a DNA fragnment encodi ng the

i ght chain i ahl e region of D2E7, or a D2E7-rel at ed ppiphidaouéia2sse menber
of the \)szpiﬁsf’g’gof ht unan germine VI, genes is anplified by standard

PCR. Mbst preferably, the A20 VL 5 germine sequence is anplified. PCR
primers suitable for use in anplifying the DP-31 gernmline VIl and A20
gernmine VL sequences can be desi gned based on the nucl eoti de sequences

di sclosed in the references cited supra, using standard nethods.
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(1997) saqurrdda Fef SRl 5 ek st Wbt 1 v ncebydivedbs  on U s
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g gg DNAI f ][la&ﬂ&mf)fobe RE e aysm@ﬁd hemhe smgle@tasu&ﬁnkb@omwdrmb&wrst andard

a [ C,

" oo o b PO WOl Mol
| gGl o? | g@meraﬁgbhaﬁ@te?t pmetric g f1 uvwm@mssmso’ﬁh@#t%s 564
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t he VL- encodi ngTpiGilly, RI-BEBtik gseddNAmmlify RN A t@‘gﬁsdntylstﬁmcdss,gm Teyhmen
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genes o1 LI, mgf%% poTE Pgts#mﬁ?#wé&wmw Wi of

nt of
Heal t h anderaphfyingSuy inferea) contrel sioyltanesuskyrwitly theeng of intergste Thpimtemalg rent

enconpassi Gshtiol el ehefalizd thd@iniilé OaRe nbimAiRA ditdtt EsMparisons of
relative abundance of a specific mRNA can be made across the samples. Commonly
33  used internal controls include, for example, GAPDH, HPRT, actin and cyclophilin.
Many DNA amplification methods are known, most of which rely on an
enzymatic chain reaction (such as a polymerase chain reaction, a ligase chain reaction,
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10 anplification. The |ight chain constant region can be a kappa or | anbda
constant region, but nost preferably is a kappa constant region. To create
a scFv gene, the VII- and VL-encodi ng DNA fragnents ar ' | i nked
to anot %P@Wé‘b‘ﬂ@ﬁt encoding a flexible linker, e.qg., gr(;(:}o izﬂdgm%‘%’gyam no
acid sequence (dy4-Ser)3, such that the VII and VL sequences can be
expressed as a 15 contiguous single-chain protein, wth the VL and VH
regions joined by the flexible linker (see e.g., Bird et al. (1988) Science
242: 423-426; Huston etal. (1988) Proc. Natl. Acad Set. USA 85:5879-5883;

McCafferty et al., Nature (1990) 348:552-554). To express the
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Patent No. 4,968,615 by Schaffner et al. In addition to the antibody chain
genes and regul atory sequences, the reconbi nant expression vectors used in
the invention may carry additional sequédces, 25 such as sequences t hat
regul ate replication of the vector in host cells (e.g., origins of
replication) and sel ectabl e marker genes. The sel ect abl e marker gene
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30 nethotrexate, on a host cell into which the vector has been introduced.
Preferred sel ectabl e nmarker genes include the dihydrofol ate reductase

(DHFR) game 20d7meozdse in dhfir host cells w th nmethorreXpg®us2006/042564
sel ection/anplification) and the neo gene (for 0418 sel ection). For

expression of the |ight and heavy chains, the expression vector(s) encoding
35 the heavy and light chains is transfected into a host cell by standard
techni ques. The various forns of the term"transfection" are intended to
enconpass a w de variety of techniques commonly used for the introduction
of exogenous DNA into a prokaryotic or eulcaryotlc host cell, e.g.
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the culture medium Standard nol ecul ar bi ol ogy techniques are used to
prepare the 5 reconbi nant expression vector, transfect the host cells,

sel ect f\gbzlﬁ){i f@rmants, culture the host cells and regausnodsugzsent i body
fromthe cul'ture nedrunr Reconbi nant human anti bodi es of the invention in
addition to D2E7 or an antigen binding portion thereof, or D2E7-rel ated
anti bodi es di scl osed herein can be isol ated by screening of a reconbi nant
conbinatorial antibody |ibrary, preferably a scFv 10 phage display library,
prepared using human VL and VH cDNAs prepared from nRNA derived from human
| ynphocyt es. Met hodol ogi es for preparing and screening such libraries are
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I ncl udi ng inflanmat ory di seases such as spondyl oart hopat hi es (see e.g.,
Moel l er et al. (1990) Cytokine 2:162; U S. Patent No. 5,231, 024; European
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WD 2007/ 089303PCT/ US2006/ 042564 I n one enbodi ment, the nmethod of the
I nvention is used to determne the efficacy of admnistration of a TNF

i nhi bit f treatment of a spondyl oart hropat hy, Ipgalusioosma2sss
associ a?‘élg 2%7"¥¥Bﬁ'éD AS is often treated with nortsteroidal

anti-inflammtory medi cations (NSAIDs), 5 such as aspirin or indonethacin.
Accordingly, the nethods of the invention may be used to determ ne the
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polyethylene glycol.

Methods for preparing pegylated antibodies and antibody fragments of the
invention will generally comprise the steps of (a) reacting the antibody or antibody
35 fragment with polyethylene glycol, such as a reactive ester or aldehyde derivative of
PEG, under conditions whereby the antibody or antibody fragment becomes attached to
one or more PEG groups, and (b) obtaining the reaction products. It will be apparent to
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10 refers to a disorder wherein the subject denonstrates only sone of the
synpt ons associated with a spondyl oarthropathy. This condition is usually
observeckwh%%@wgnadul ts who do not have | BD, psoriasi $cTars2008®42868SSi C
synpt ons Or Reiter's syndrome. In sone instances, undifferentiated
spondyl oart hropat hi es may be an early indication of AS. In one enbodi nent,
the efficacy of a TNFcc anti body, or antigen- 15 binding fragnent thereof,
for the treatnment of undifferentiated spondyl oarthropat hies can be

determ ned using the nethod and conpositions of the invention.

V. Phar maceut i cal Conpositions and Pharnaceutical Admnistration 20
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25 can be brought about by including in the conposition an agent that

del ays absorption, for exanple, nonostearate salts and gelatin.

Suppl emewigag7/a8beve conpounds can al so be incor por at edPCTIUS2006/@42564

conposi tions. In certain embodinents, an antibody or antibody portion for
use in the nethods of the invention is cofornulated with and/or
coadm ni stered with one or nore additional 30 therapeutic agents, including
an AS inhibitor or antagonist. For exanple, an anti-hTNFa anti body or

anti body portion of the invention may be cof ornul ated and/ or

coadtnini stered with one or nore additional antibodies that bind other
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EXAMPLE Exanple 1: Adal i numab suppresses bi omarkers of cartil age
degradation and synovitis in active ankyl osing spondylitis (AS) 30The

obj ect i veypiootg3dp! | owi ng study was to anal yze pot ent i BAT/b$2006042864s of
cartilage and bone destruction e.g., bone resorption markers, collagen
degradati on markers, and synovitis markers, in a controlled trial of
adalinmurnab in the treatnent of noderate to severe AS. The study al so
sought to analyze the effect of a TNF inhibitor, i.e., adalinmmab, on the
correlation of a bone resorption marker, a collagen degradation 35 nmarker,
and a synovitis marker to CRP, a known marker for AS, in an AS study
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30 IV. Spondylearthropathies
TNFa has been implicated in the pathophysiology of a wide variety of disorders,
including inflammatory diseases such as spondyloarthopathies (see e.g., Moeller et al.
(1990) Cytokine 2:162; U.S. Patent No. 5,231,024; European Patent Publication No. 260
610).

35 As used herein, the term "spondyloarthropathy" or "spondyloarthropathies” is
used to refer to any one of several diseases affecting the joints of the spine, wherein such
discases share common clinical, radiological, and histological features. A number of
spondyloarthropathies share genetic characteristics, /.e. they are associated with the
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Pl acebo Adal i munab (N=44) 40 ng eow WO 2007/ 089303PCT/ U52006/ 042564
(14=38) Age (years)f 40.0 41.9 Race (% Caucasian) 42 (95.5) 37 (97.4) Sex

(% el e)w‘:’)Gzo Sisos 29 (76.3) Veight (ko)f. PCT/US2006/042564

HLA-B27 allele. In one embodiment, the term spondyloarthropathy is used to refer to
any one of several diseases affecting the joints of the spine, excluding ankylosing
spondylitis, wherein such diseases share common clinical, radiological, and histological
features. Examples of spondyloarthropathies include ankylosing spondylitis, psoriatic
5 arthritis/spondylitis, enteropathic arthritis, reactive arthritis or Reiter's syndrome, and
undifferentiated spondyloarthropathies. Examples of animal models used to study
spondyloarthropathies include ank/ank transgenic mice, HLA-B27 transgenic rats (see
Taurog et al. (1998) The Spondylarthritides. Oxford:Oxford University Press).
The methods of the invention can also be used to treat for subjects who have or
10 are at risk of developing a spondyloarthropathy. Examples of subjects who are at risk of
having spondyloarthropathies include humans suffering from arthritis.
Spondyloarthropathies can be associated with other forms of arthritis, including
rheumatoid arthritis. In one embodiment of the invention, biomarker levels of cartilage
degradation and/or synovitis biomarkers of a patient having a spondyloarthropathy or at
15 risk for developing a spondyloarthropathy, are determined and used to assess whether
the patient is at risk for developing a spondyloarthropathy. Examples of
spondyloarthropathies which can be treated with a TNFa antibody, and, accordingly,
examined using the methods described herein, are described below:

20 1. Ankylosing Spondylitis (AS)

Tumor necrosis factor has been implicated in the pathophysiology of ankylosing
spondylitis (AS) (see Verjans et al. (1991) Arthritis Rheum. 34:486; Verjans et al.
(1994) Clin Exp Immunol. 97:45; Kaijtzel et al. (1999) Hum Immunol. 60:140). AS is an
inflammatory disorder involving inflammation of one or more vertebrac. AS is a

25 chronic inflammatory disease that affects the axial skeleton and/or peripheral joints,
including joints between the vertebrae of the spine and sacroiliac joints and the joints
between the spine and the pelvis. AS can eventually cause the affected vertebrae to fuse
or grow together. Spondyarthropathies, including AS, can be associated with psoriatic
arthritis (PsA) and/or inflammatory bowel disease (IBD), including ulcerative colitis and

30 Crohn’s disease.

Early manifestations of AS can be determined by radiographic tests, including
CT scans and MRI scans. Early.manifestations of AS often include scroiliitis and
changes in the sacroliac joints as evidenced by the blurring of the cortical margins of the
subchrondral bone, followed by erosions and sclerosis. Fatigue has also been noted as a

35 common symptom of AS (Duffy et al. (2002) ACR 66th Annual Scientific Meeting
Abstract). Accordingly, methods of the invention can be used to provide improved
treatment for AS by providing a method for determining the efficacy of a treament
comprising administration of a TNF inhibitor.
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78.2 76.1 Duration of AS (years)f 12.1 14.5. CRP (ng/dL) t 2.3 1.8 NTX
(unibce) t 9.77 10.5 Winary CTX-11 concentration (ng/m) 388.2 324.8 MW-3

(ng/m) {mf{ DoFose30s  Among all patients in the study, CRR-1/6%80G04964¢€
significantTy Coirel ated to | evel s of urinary CTX-11, MWP3 and NTX at

basel i ne. The correl ation between CRP and urinary CTX-11 level s was hi gher
than the correlati on between CRP and MVWP3 and 5 NTX | evel s. Bi omarker and
CRP correl ations at baseline are shown in Table 2 below. Table 2.

Bi ornarker and CRP correl ati ons at baseli ne.

In one embodiment, the method of the invention is used to determine the efficacy
of administration of a TNF inhibitor for the treatment of a spondyloarthropathy,
including AS, associated with IBD.

AS is often treated with nonsteroidal anti-inflammatory medications (NSAIDs),

5 such as aspirin or indomethacin. Accordingly, the methods of the invention may be used
to determine the efficacy a treatment comprsing a TNFa antibody administered in
combination with agents commonly used to reduce inflammation and pain commonly
associated with ankylosing spondylitis.

10 2. Psoriatic arthritis
Tumor necrosis factor has been implicated in the pathophysiology of psoriatic
arthritis (PsA) (Partsch et al. (1998) Ann Rheum Dis. 57:691; Ritchlin et al. (1998) J
Rheumatol. 25:1544). As referred to herein, psoriatic arthritis or psoriasis associated
with the skin, refers to chronic inflammatory arthritis which is associated with psoriasis,
15 which is a common chronic skin condition that causes red patches on the body. About 1
in 20 individuals with psoriasis will develop arthritis along with the skin condition, and
in about 75% of cases, psoriasis precedes the arthritis. PsA exhibits itself in a variety of
ways, ranging from mild to severe arthritis, wherein the arthritis usually affects the
fingers and the spine. When the spine is affected, the symptoms are similar to those of
20 ankylosing spondylitis, as described above. Accordingly, the efficacy of a TNFa
antibody, or antigen-binding fragment thereof, for the treatment of PsA can be
determined using the method and compositions of the invention.
PsA is sometimes associated with arthritis mutilans. Arthritis mutilans refers to a
disorder which is characterized by excessive bone erosion resulting in a gross, erosive
25 deformity which mutilates the joint. In one embodiment, the efficacy of a TNFa
antibody, or antigen-binding fragment thereof, for the treatment of arthritis mutilans can
be determined using the method and compositions of the invention.

3. Reactive arthritis / Reiter's syndrome

30 Tumor necrosis factor has been implicated in the pathophysiology of reactive
arthritis, which is also referred to as Reiter’s syndrome (Braun et al. (1999) Arthritis
Rheum. 42(1 0):2039). Reactive arthritis (ReA) refers to arthritis which complicates an
infection elsewhere in the body, often following enteric or urogenital infections. ReA is
often characterized by certain clinical symptoms, including inflarnmation of the joints

35 (arthritis), urethritis, conjunctivitis, and lesions of the skin and mucous membranes. In
addition, ReA can occurs following infection with a sexually transmitted disease or
dysenteric infection, including chlamydia, campylobacter, salmonella, or yersinia. In
one embodiment, the efficacy of a TNFo antibody, or antigen-binding fragment thereof,
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Al'l patients at baseline r=correlation value (N, p-value) Uinary CTX-U
MWP3 MX CRP 0.71 (80,<0.001) 0.45 (81,<0.001) 037 (80, 0.001) Urinary

CFX- 1 1 015) 1 0.49 (78, <0.001) I OI0S2006/042564V al ue
10N. - “Q?ZOOQ/ZS%BMO Significant reductions in urinary Cl X-11 and MW3

concentratlons (shown below in Table 3) occurred in adalinmumab vs. placebo
pts at 12 and 24 wks (p<0.001), but there were no significant differences

for NTX. 15 Table 3. Significant reductions in urinary CITX-11 and MWP3.
Bi onme/icor Visit Change in

for the treatment of ReA can be determined using the method and compositions of the
invention.

4. Undifferentiated spondyloarthropathies
5 In one embodiment, antibodies obtained using methods of the invention are used

to treat subjects suffering from undifferentiated spondyloarthropathies (sce Zeidler et al.
(1992) Rheum Dis Clin North Am. 18:187). Other terms used to describe
undifferentiated spondyloarthropathies include seronegative oligoarthritis and
undifferentiated oligoarthritis. Undifferentiated spondyloarthropathies, as used herein,

10 refers to a disorder wherein the subject demonstrates only some of the symptoms
associated with a spondyloarthropathy. This condition is usually observed in young
adults who do not have IBD, psoriasis, or the classic symptoms of AS or Reiter’s
syndrome. In some instances, undifferentiated spondyloarthropathies may be an early
indication of AS. In one embodiment, the efficacy of a TNFo antibody, or antigen-

15 ©binding fragment thereof, for the treatment of undifferentiated spondyloarthropathies
can be determined using the method and compositions of the invention.

V. Pharmaceutical Compositions and Pharmaceutical Administration
20 A Compositions and Administration

Antibodies, antibody-portions, and other TNFa inhibitors for use in the methods
of the invention, can be incorporated into pharmaceutical compositions suitable for
administration to a subject. Typically, the pharmaceutical composition comprises an
antibody, antibody portion, or other TNFa. inhibitor of the invention and a

25 pharmaceutically acceptable carrier. As used herein, "pharmaceutically acceptable
carrier” includes any and all solvents, dispersion media, coatings, antibacterial and
antifungal agents, isotonic and absorption delaying agents, and the like that are
physiologically compatible. Examples of pharmaceutically acceptable carriers include
one or more of water, saline, phosphate buffered saline, dextrose, glycerol, ethanol and

30 the like, as well as combinations thereof. In many cases, it is preferable to include
isotonic agents, for example, sugars, polyalcohols such as mannitol, sorbitol, or sodium
chloride in the composition. Pharmaceutically acceptable carriers may further comprise
minor amounts of auxiliary substances such as wetting or emulsifying agents,
preservatives or buffers, which enhance the shelf life or effectiveness of the antibody,

35 antibody portion, or other TNFa inhibitor.

The compositions for use in the methods of the invention may be in a variety of
forms. These include, for example, liquid, semi-solid and solid dosage forms, such as
liquid solutions (e.g., injectable and infusible solutions), dispersions or suspensions,
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Change in Pl acebo Adal i mumab(% (% Urinary CTX-11 12-Wek -76.8 (-9.6)
43.8 (22.2) 24-\Wek -64.7 (3.2) 47.4 (29.8) WMP3 12-Wek -3.9 (-12.3)

12. 4 (18W%)200MQ9§)907/ 089303PCT/ US2006/ 042564 24- \Weeki pcayibaoctafssd 2. 5

(20. 1)

10

15

20

25

30

35

tablets, pills, powders, liposomes and suppositories. The preferred form depends on the
intended mode of administration and therapeutic application. Typical preferred
compositions are in the form of injectable or infusible solutions, such as compositions
similar to those used for passive immunization of humans with other antibodies or other
TNFa inhibitors. The preferred mode of administration is parenteral (e.g., intravenous,
subcutaneous, intraperitoneal, intramuscular). In a preferred embodiment, the antibody
or other TNFa inhibitor is administered by intravenous infusion or injection. In another
preferred embodiment, the antibody or other TNFa inhibitor is administered by
intramuscular or subcutaneous injection.

Therapeutic compositions typically must be sterile and stable under the conditions
of manufacture and storage. The composition can be formulated as a solution,
microemulsion, dispersion, liposome, or other ordered structure suitable to high drug
concentration. Sterile injectable solutions can be prepared by incorporating the active
compound (i.e., antibody, antibody portion, or other TNFo inhibitor) in the required
amount in an appropriate solvent with one or a combination of ingredients enumerated
above, as required, followed by filtered sterilization. Generally, dispersions are prepared
by incorporating the active compound into a sterile vehicle that contains a basic dispersion
medium and the required other ingredients from those enumerated above. In the case of
sterile powders for the preparation of sterile injectable solutions, the preferred methods of
preparation are vacuum drying and freeze-drying that yields a powder of the active
ingredient plus any additional desired ingredient from a previously sterile-filtered solution
thereof. The proper fluidity of a solution can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the case of
dispersion and by the use of surfactants. Prolonged absorption of injectable compositions
can be brought about by including in the composition an agent that delays absorption, for
example, monostearate salts and gelatin.

Supplementary active compounds can also be incorporated into the compositions.
In certain embodiments, an antibody or antibody portion for use in the methods of the
invention is coformulated with and/or coadministered with one or more additional
therapeutic agents, including an AS inhibitor or antagonist. For example, an anti-hTNFa
antibody or antibody portion of the invention may be coformulated and/or coadministered
with one or more additional antibodies that bind other targets associated with TNFo.
related disorders (e.g., antibodies that bind other cytokines or that bind cell surface
molecules), one or more cytokines, soluble TNF« receptor (see e.g., PCT Publication No.
WO 94/06476) and/or one or more chemical agents that inhibit h\TNFa production or
activity (such as cyclohexane-ylidene derivatives as described in PCT Publication No.
WO 93/19751) or any combination thereof. Furthermore, one or more antibodies of the
invention may be used in combination with two or more of the foregoing therapeutic
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As shown in Figure 2, adalimmab patients experienced significant
reductions in urinary CTX-11 levels versus placebo at Week 12 and Week 24.
Adalinunﬁg, ?5 Bjss al so experienced statistically signidrigs206e/04gséact i ons
in MWP3 [evels versus pl acebo 5 patients at 12 weeks and 24 weeks, as shown
in Figure 3. CRP levels were significantly reduced in adalinmumab patients
conpared to placebo patients at week 12 and week 24 (see Figure 4).

Changes in CRP, urinary CTX-11, and MW-3 |evels frombaseline to week 12
were statistically significantly correlated in the adalinmumab group.
Significant 10 correl ations were noted between baseline CRP and 1) urinary
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NTX CRP 0PE£I/IB03404503@nd S, Appl;_ﬂwp 10/222 OQi;g:prporated by reference herein. This

10 formulation includes a concentration 50 mg/ml of the antibody D2E7, wherein one pre-
filled syringe contains 40 mg of antibody for subcutaneous injection. In another
embodiment, the formulation of the invention includes D2E7.

The antibodies, antibody-portions, and other TNFa inhibitors of the present
invention can be administered by a variety of methods known in the art, although for

15 many therapeutic applications, the preferred route/mode of administration is subcutaneous
injection. In another embodiment, administration is via intravenous injection or infusion.
As will be appreciated by the skilled artisan, the route and/or mode of administration will
vary depending upon the desired results. In certain embodiments, the active compound
may be prepared with a carrier that will protect the compound against rapid release, such

20 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 are patented or generally known to those skilled in the art. See, e.g.,

25  Sustained and Conitrolled Release Drug Delivery Systems, Robinson, ed., Dekker, Inc.,
New York, 1978.

The TNFa antibodies used in the invention can also be administered in the form of
protein crystal formulations which include a combination of protein crystals encapsulated
within a polymeric carrier to form coated particles. The coated particles of the protein

30 crystal formulation may have a spherical morphology and be microspheres of up to 500
micro meters in diameter or they may have some other morphology and be
microparticulates. The enhanced concentration of protein crystals allows the antibody of
the invention to be delivered subcutancously. In one embodiment, the TNFo. antibodies of
the invention are delivered via a protein delivery system, wherein one or more of a protein

35 crystal formulation or composition, is administered to a subject with a TNFo-related
disorder. Compositions and methods of preparing stabilized formulations of whole
antibody crystals or antibody fragment crystals are also described in WO 02/072636,
which is incorporated by reference herein. In one embodiment, a formulation comprising
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(43, 0.629) Urinary CTX-11 - 0.45 0.27 (42, 0.003) (41, 0.089) Adalinumab
Urinary CTX-11 MVWP3 NTX CRP 0.41 0.37 0.08 (38, 0.010) (37, 0.024) (37,

0.620) UeloNiboshaos 11 PCT/US2006/042564

the crystallized antibody fragments described in PCT/IB03/04502 and U.S. Appln. No.
10/222140, incorporated by reference herein, are used to treat rheumatoid arthritis using
the treatment methodsof the invention,
In certain embodiments, an antibody, antibody portion, or other TNFa. inhibitor
5 of the invention may be orally administered, for example, with an inert diluent or an
assimilable edible carrier. The compound (and other ingredients, if desired) may also be
enclosed in a hard or soft shell gelatin capsule, compressed into tablets, or incorporated
directly into the subject's diet. For oral therapeutic administration, the compounds may
be incorporated with excipients and used in the form of ingestible tablets, buccal tablets,
10 troches, capsules, elixirs, suspensions, syrups, wafers, and the like. To administer a
compound of the invention by other than parenteral administration, it may be necessary
to coat the compound with, or co-administer the compound with, a material to prevent
its inactivation.
The pharmaceutical compositions of the invention may include a “therapeutically
15 effective amount” or a "prophylactically effective amount” of an antibody or antibody
portion of the invention. A "therapeutically effective amount" refers to an amount
effective, at dosages and for periods of time necessary, to achieve the desired therapeutic
result. A therapeutically effective amount of the antibody, antibody portion, or other
TNFa inhibitor may vary according to factors such as the disease state, age, sex, and
20 weight of the individual, and the ability of the antibody, antibody portion, other TNFa
inhibitor to elicit a desired response in the individual. A therapeutically effective
amount is also one in which any toxic or detrimental effects of the antibody, antibody
portion, or other TNFa. inhibitor are outweighed by the therapeutically beneficial
effects. A "prophylactically effective amount" refers to an amount effective, at dosages
25 and for periods of time necessary, to achieve the desired prophylactic result. Typically,
since a prophylactic dose is used in subjects prior to or at an earlier stage of disease, the
prophylactically effective amount will be less than the therapeutically effective amount.
Dosage regimens may be adjusted to provide the optimum desired response (e.g.,
a therapeutic or prophylactic response). For example, a single bolus may be
30 administered, several divided doses may be administered over time or the dose may be
proportionally reduced or increased as indicated by the exigencies of the therapeutic
situation. It is especially advantageous to formulate parenteral compositions in dosage
unit form for ease of administration and uniformity of dosage. Dosage unit form as used
herein refers to physically discrete units suited as unitary dosages for the mammalian
35 subjects to be treated; each unit containing a predetermined quantity of active compound
calculated to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. The specification for the dosage unit forms of the invention are
dictated by and directly dependent on (a) the unique characteristics of the active
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-- 0.15 0.10 (37 0.375) (37 0.540) In conclusion, in patients with
noderate to severe AS, adalirntunab significantly suppressed biomarkers

that refh@ghoos8RYstis and cartilage matrix degradati onpCRusAUab42864RD

i nduced suppression of the biomarkers that reflect synovitis (MW3) and WO
2007/ 089303PCT/ US2006/ 042564 cartilage matri x degradation (urinary CTX-11),
suggesting that adalinmumab sl ows down structural damage associated with AS.
In addition, changes in urinary CTX-1l and MWP3 were significantly
correlated with change in CRP. 5 EQUI VALENTS Those skilled in the art
wi Il recognize, or be able to ascertain using no nore than routine
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anti body, s&lr)_legt 1s :a.amusi1 sterecf el er 928 ?‘r[gt, Ia% mg,ec{rea(l)l 80 mg smgle dose of D2E7. The

10 single dose may be administered through any route, including, for example,
subcutaneous administration. Biweekly dosing regimens can be used to treat disorders
in which TNFo activity is detrimental, and are further described in US Appln. No.
10/163657. Multiple variable dose methods of treatment or prevention can also be used
to treat disorders in which TNFa activity is detrimental, and are further described in

15 PCT appln. no. PCT/US05/12007.

It is to be noted that dosage values may vary with the type and severity of the
condition to be alleviated. It is to be further understood that for any particular subject,
specific dosage regimens should be adjusted over time according to the individual need
and the professional judgment of the person administering or supervising the

20 administration of the compositions, and that dosage ranges set forth herein are
exemplary only and are not intended to limit the scope or practice of the claimed
composition.

The invention also pertains to packaged pharmaceutical compositions or kits for
administering the anti-TNF antibodies of the invention for the treatment of AS. In one

25 embodiment of the invention, the kit comprises a TNFa. inhibitor, such as an antibody, an
second pharmaceutical composition comprising an additional therapeutic agent, and
instructions for administration for treatment of AS. The instructions may describe how,
e.g., subcutaneously, and when, e.g., at week O and week 2, the different doses of
TNFa inhibitor and/or the additional therapeutic agent shall be administered to a subject

30 for treatment.

Another aspect of the invention pertains to kits containing a pharmaceutical
composition comprising an anti-TNFa antibody and a pharmaceutically acceptable
carrier and one or more pharmaceutical compositions each comprising a drug useful for
treating a TNFa related disorder and a pharmaceutically acceptable carrier.

35 Alternatively, the kit comprises a single pharmaceutical composition comprising an anti-
TNFa antibody, one or more drugs useful for treating a TNFa related disorder and a
pharmaceutically acceptable carrier. The kits contain instructions for dosing of the
pharmaceutical compositions for the treatment of a TNFa related disorder. In one
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or pharmaceutical compositions described herein also may reduce a detrimental effect

20 associated with at least one of the agents when administered alone or without the other
agent(s) of the particular pharmaceutical composition. For example, the toxicity of side
effects of one agent may be attenuated by another agent of the composition, thus
allowing a higher dosage, improving patient compliance, and improving therapeutic
outcome. The additive or synergistic effects, benefits, and advantages of the

25 compositions apply to classes of therapeutic agents, either structural or functional
classes, or to individual compounds themselves.

Supplementary active compounds can also be incorporated into the
compositidns. In certain embodiments, an antibody or antibody portion of the invention
is coformulated with and/or coadministered with one or more additional therapeutic

30 agents that are useful for treating a TNFa related disorder. For example, an anti-hTNFa:
antibody, antibody portion, or other TNFa inhibitor of the invention may be
coformulated and/or coadministered with one or more additional antibodies that bind
other targets (e.g., antibodies that bind other cytokines or that bind cell surface
molecules), one or more cytokines, soluble TNFa receptor (see e.g., PCT Publication

35 No. WO 94/06476) and/or one or more chemical agents that inhibit hTNFa. production
or activity (such as cyclohexane-ylidene derivatives as described in PCT Publication No.
WO 93/19751). Furthermore, one or more antibodies or other TNFo inhibitors of the
invention may be used in combination with two or more of the foregoing therapeutic
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the col | agen ‘8% radati erﬁ’
sanpl e(s) lrdRé (il tesentvrear}swstn%yneé Amgen), inra (Kineret /Amgen). TNF-
20 bp/s-TNF (soluble TNF binding protein; see e.g., Arthritis & Rheumatism (1996) Vol.

39, No. 9 (supplement), S284; Amer. J. Physiol. - Heart and Circulatory Physiology
(1995) Vol. 268, pp. 37-42); R973401 (phosphodiesterase Type IV inhibitor; see e.g.,
Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S282); MK-966 (COX-2
Inhibitor; see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S81);

25 lloprost (see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S82);
methotrexate; thalidomide (see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9
(supplement), S282) and thalidomide-related drugs (e.g., Celgen); leflunomide (anti~
inflammatory and cytokine inhibitor; see e.g., Arthritis & Rheumatism (1996) Vol. 39,
No. 9 (supplement), S131; Inflammation Research (1996) Vol. 45, pp. 103-107);

30 tranexamic acid (inhibitor of plasminogen activation; see e.g., Arthritis & Rheumatism
(1996) Vol. 39, No. 9 (supplement), S284); T-614 (cytokine inhibitor; see e.g., Arthritis
& Rheumatism (1996) Vol. 39, No. 9 (supplement), S282); prostaglandin E1 (sece.g.,
Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S282); Tenidap (non-
steroidal anti-inflammatory drug; see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9

35 (supplement), S280); Naproxen (non-steroidal anti-inflammatory drug; see e.g., Neuro
Report (1996) Vol. 7, pp. 1209-1213); Meloxicam (non-steroidal anti-inflammatory
drug); Ibuprofen (non-steroidal anti-inflammatory drug); Piroxicam (non-steroidal anti-
inflammatory drug); Diclofenac (non-steroidal anti-inflammatory drug); Indomethacin
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20 the col |l agen degradation bi omarker and the synovitis biomarker
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2523. The QQ 9 n anti - TNFa

anti body, #ﬁ I' r?g??\% fb illglr‘éllegiﬁel’e | ssoc{a 'ﬁgﬂ%@om human TNFa
with aldg ysqumyaowcmm psulp % rawecréphns amerileﬂé antihodigs; graripeand -3 S 1 or
| ess 20bobbtatiRbElipids efishandplitacal fktgueis; seesenpDebucadr@/.(@993)RAczms human

Ig':‘;‘ K/Iyt %.f@lm Wort . B1:355199), birakbiihPpHeRgbufsAY nididFeRtinicGfl;0f 1 X
Ohufenamxc acid; intravenous immune globulin; zileuton; azaribine; mycophenolic acid

(RS-61443); tacrolimus (FK-506); sirolimus (rapamycin); amiprilose (therafectin);
cladribine (2-chlorodeoxyadenosine); methotrexate; antivirals; and immune modulating
25 agents. Any of the above-mentioned agents can be administered in combination with the
TNFo. antibody of the invention to treat an TNFa-related disorder using the multiple
variable dose or single dose method of treatments of the invention.
In one embodiment, the invention includes an article of manufacture or a method
of treatment for determining the efficacy of a TNF inhibitor in combination with one of
30 the following agents for the treatment of a TNFa-related disorder in which
TNFa activity is detrimental: anti-IL 12 antibody (ABT 874); anti-IL 18 antibody (ABT
325); small molecule inhibitor of LCK; small molecule inhibitor of COT; anti-IL1
antibody; small molecule inhibitor of MK2; anti-CD19 antibody; small molecule
inhibitor of CXCR3; small molecule inhibitor of CCRS5; small molecule inhibitor of
35 CCRII anti-E/L selectin antibody; small molecule inhibitor of P2X7; small molecule
inhibitor of IRAK-4; small molecule agonist of glucocorticoid receptor; anti-C5a
receptor antibody; small molecule inhibitor of C5a receptor; anti-CD32 antibody; and
CD32 as a therapeutic protein,
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3024. The method of any one of clains 18-22, wherein the human anti-TNFa
anti body, or antigen-binding portion thereof, has the follow ng

char act enve 2006089303 a) dissociates from human TNFa we¢tyus206edd2s64at e
constant of 1 x 10-3 s-1 or less, as determ ned by surface plasnon
resonance; 5b) has a |ight chain CDR3 domain conprising the am no acid
sequence of SEQID NGO 3, or nodified fromSEQ ID NO 3 by a single al anine
substitution at position 1, 4, 5, 7 or 8 or by one to five conservative

am no acid substitutions at positions 1, 3, 4, 6, 7, 8 and/or 9; c¢) has a
heavy chain CDR3 domai n conprising the amno acid sequence of 10 SEQ 1113

NQ 4, or nodi fn gét dnotisr SQodimdie) thd invénfopinedides ah aftidieofmbaifaétuid Grin at

t b
Pord subsfepd 0 b rebumpbly 16 delermiliydind dopde X%Q@Ft@mfﬂi%?ﬁwg%‘ %E«*f""”‘ "
25. The medhsRf P“‘éﬁ&/af&%fesﬁ"%?&ﬁ“ﬁs@%mﬁwl"mﬂeﬁ inalde thoseagentsdmno

ant i body, therartuot trepe wirhl, futigaly pafarstticon batetislihfectionir Theterm, Ta:gbiotmh‘asn

vari abke @ta%@_ﬁ am no acid
sequence g l%%mléﬁék%/&:h P e fromggigac%@%%g §g)rg(h§ ngl e al ani ne
subst i t ut PAFFOSt aﬁggﬁ.l%}?oglpaase is dgrgare apHbIOBGRTOWSE F?eavy chai n
vari abl e migroorgafidByRs WEllvasrsgn‘dxeﬁ?DEﬁxhioum (. gc,amplaigs) kmpwinin therarto aci d

sequence Bk B B g ,p(gqg;( | e al ani ne
substi t ut ?fm cs Buctbde, but &% rd® initk@%e,)fc[d?i,ﬁ)rgﬁ@f% or m@) 6@51%& '%{he met hod

| t
of any one oF° rgl?cﬁ’g‘ %8 W]ﬁlﬁl:el?@flﬁ)the human antl-TNFa anti body, or
ant i gdf- bi ndi ndn gaethepembediment, thesioventiondgcludes aphartileafmanfactireer pegi on

(LCVR) compthad oifiréadtfienion detefiiflinpAlie efficy bf SENF Ahi¥Ror In ssdbinatie@withc hai n
variabl e r d%ﬂsegd gY@até ‘A &F%ﬁéhgga%{qg\ﬁﬁ%egd?&?ﬁ&n%gcagglé%? ID NG 2.

27. The rret one anti - | NFa
25ant i bodyher@euaﬁtase@ﬁ “mlﬂmwwﬁé FQ)‘HCQtlQé'Pb%F ingludemesalaminggprednipene, o

met hod f omzathioprine meagaptopusihd, infikimay, b&déwaﬁi& sulfasalaping, methy ppetinisodénean
gg; 'ng?ﬁ ?:sgai kg, BphthSR uit@/%&%ﬁ%ulfflg er ?dé Qﬁd@fm&m‘ﬁ’%xgﬁnng

det er m ni 8§ qzjg\;ee?ol&p ? q a" v@t?r ¥ B?‘i??ﬂ?q’('@;@ /Fgagﬂ n a sanple
30from t h@ctasvlvflem hydsbétdoridey ﬂ'uoemnndn,t mmroﬂndam}e HbinegrosalboriThlid, ant i body,
(C):rT Xalnl alntn' 8styahiind Mfd@é)rchbﬁgtyﬂéliﬁlhﬁlgﬁ(frg\?;é;‘élproﬂoxacm BﬂﬁBéHl ‘?%et“?ﬁ“hgié‘?l of
havi ng ASHY %@?@W Cmiiath PR RChRS A, SyStope Hhlateit T Brivghsate, o
at | eat Wysirashigrideesediumiphosphets, swifarmethexazole/timethoprimtelesowid, t hat t he
human ant ipoh¥asbophil] b@@yxyplfenaaa {dt€) aydhicoetisge patkivaamibebasflazids
effective fé%dhﬁrntﬁo%e q%%h@%ﬁat&ép éllgge]tvpﬁnﬂilaj Sfa&.oc&?alémﬁ fﬁfc%ﬂi of claim

28, wherein
levofloxacin, natalizamab methylpredmsolone, interferon-gamma, and sargramostim

(GM-CSF). In one embodiment, methotrexate is administered for the treatment of
25 Crohn’s disease at a dose of 2.5 mg to 30 mg per week.

The TNFo antibody may be administered in combination with topical
corticosteroids, vitamin D analogs, and topical or oral retinoids, or combinations thereof,
for the treatment of psoriasis. In addition, the TNFa antibody may be administered in
combination with one of the following agents for the treatment of psoriasis: small

30 molecule inhibitor of KDR (ABT-123), small molecule inhibitor of Tie-2, calcipotriene,
clobetasol propionate, triamcinolone acetonide, halobetasol propionate, tazarotene,
methotrexate, fluocinonide, betamethasone diprop augmented, fluocinolone, acetonide,
acitretin, tar shampoo, betamethasone valerate, mometasone furoate, ketoconazole,
pramoxine/fluocinolone, hydrocortisone valerate, flurandrenolide, urea, betamethasone,

35 clobetasol propionate/emoll, fluticasone propionate, azithromycin, hydrocortisone,
moisturizing formula, folic acid, desonide, coal tar, diflorasone diacetate, etanercept,
folate, lactic acid, methoxsalen, he/bismuth subgal/znox/resor, methylprednisolone
acetate, prednisone, sunscreen, salicylic acid, halcinonide, anthralin,
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30. The method of claim28 or claim?29, wherein the human anti - TNFa
anti body, or antigen-binding portion thereof, dissociates from human TNFa

wth a '9(#3'{0 Fog930:0-8 Mor less and a IC ,ff rate constgityu®bosloasss0l3
sl ess, 8 ?erm ned by surface 10pl asmon resonance, and neutralizes

human TNFa cytotoxicity in a standard in vitro L929 assay with an 1 C50 of 1
X 10-7 Mor less. 31. The nethod of any one of clains 28-30, wherein the
human anti - TNFa anti body, or antigen-binding portion thereof, has the

foll owi ng characteristics: a) dissociates fromhuman TNFa with
a Koff rate constant of 1 x 101354 or |ess, 15as determ ned by surface

pl asmon r t he
B no_ aci Sﬁ%@%ﬁ‘&ﬁs pivafte ) AR ohd W0 ey Rl ORI AR IRy, |
single al dpforimetasane; digzenam. smollientypigscrolimps emollief, 1l B°‘6P°‘B gmelliegt ¢ | | ve
conser vat miserahoilVoasicr ail/pailzet, |mmenaba$/pezimm oil| pétoieuni/isopropyl rr@,nsthte 8 and/ or

9, 20c) ha&ﬁleheaamyﬁ@aela Qa% Biméﬂ E;izlmric%@@uaeoﬁs iflnpgmasnce of
S,

Subst i 4 GV T ey, e

0 fr m SEQ |
subst i tut iag:ﬁécg{s{ gég’izf’f“&ﬁ tger qg‘ec%"l s, §
conservatm@sdﬁﬂsﬁbzm@d substltutlons at p05|t|ons 2, 3, 4 5 6, 8, 9, 10,

11t an%l g r 12. 32 ohbemBiiaasht ahe IR OARIVREY ok BidBvaitiohls amﬁﬁf ﬁbﬁd&iﬁﬁghu nman
anti - a 0 €Q r
ght | charniaPaiagitaostind ﬁ?@iﬂ*&hﬁ* %vgﬁgrﬁ A TR co%tﬁ SIPREME
am no aci @bS¥gmentiencg fagsﬁ@ foshggeatmeny pf apinitestiagl diserders PO 3 by a
ﬁ' ngl elo;v:l bedimeiSthe abld veomentiodddditionallagehts dre udedin c%mbmdmmmases a
eavy ¢ a i
oy et d ERAN (O Mgl e Y °W'68“§QB§. Forp o@”%E%“”B*‘ o
singl e al &AediEeHstheINEQantbody d%?‘im%“?e on kly doginggegimgng, 17
33. The net hod oinyone ofithe abovﬁ-mlemmor@.ﬂ Mapwwra@entst ﬁenmmmrcoarMmaﬁﬁNFa
ant i bgdy tRérewith] %é(/bctﬁd!&ﬂhﬁﬁbr&l)fotd ﬂ? jdcP SufeQing E&E&W'I‘NF&-:@lakdfthSi.E)rﬁ%hn .
vari a I sin e.anm ac e Q
and a ea\)" %Wwﬁ)e ?ﬂ%“t( Wﬁ@ﬁ‘bﬁ@? ga%kl‘ﬁg& HRe2 %ﬁag‘equence
of SEQ | D vegable dos@tremnhmgimm oln mwn:hvdmfmtcm one ofyhe gbovgaentionedhe
INtFaf anti tmshu ewdic @eﬁﬂsgaen@wﬁh d&&mmmne&me@&n bd SdnAdRtdréd iBdsubjete: A
i or r e. n i.si
a)a det ect® 8%‘?8“”%5‘%&%&?%?&‘%@%‘[5?’9 af%a\agﬁé’@o ’ﬁggsfﬂtég%dgltf’grﬁ{mé’gb adati on
TNFa-related disorder, such as theumatoid arthntls It should be understood that the
20 additional therapeutic agents can be used in combination therapy as described above, but
also may be used in other indications described herein wherein a beneficial effect is
desired.

The present invention is further illustrated by the following example which should
25 not be construed as limiting in any way.

EXAMPLE
Example 1: Adalimumab suppresses biomarkers of cartilage degradation and synovitis
in active ankylosing spondylitis (AS)

30 The objective of the following study was to analyze potential biomarkers of
cartilage and bone destruction e.g., bone resorption markers, collagen degradation
markers, and synovitis markers, in a controlled frial of adalimumab in the treatment of
moderate to severe AS. The study also sought to analyze the effect of a TNF inhibitor,
i.e., adalimumab, on the correlation of a bone resorption marker, a collagen degradation

35 marker, and a synovitis marker to CRP, a known marker for AS, in an AS study
population.

Methods
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bi omar ker and the a synovitis biomarker or the CTX-11; 10b)instructions for
use; and c)optionally, reagents for isolating a sanple fromthe subject.

36. The Kkid 2607084383 m 35, wherein the detectabl e agent tpet/usmesodzseal |y
recogni zes the coll agen degradati on bi omarker recognizes urinary CTX-H and
the detectabl e agent that specifically recognizes the synovitis biomarker
Is serum MTIP3. 15 37. A nethod of determning the efficacy of a human
anti-TNFa anti body, or antigen-binding portion thereof, for the treatnent
of ankyl osing spondylitis (AS) in a subject having AS, said nethod

conpri sing determning a | evel of type Il collagen C-tel opeptide
(CTX-11) in a 35@BhE vl &itehS (HVABHAA 8n $htle &étet bﬂyataatmduemgmon of
t he human ang,i.- a antl b&d){ ZOﬁtr glrlmit§ %ﬁ h}r&gq% |o§ reo

conparing % et ehepoieitp eprollip éﬂﬁp’e £ F&RAS ?péﬁﬁgl”bl %Vél of

CTX- 1| asdedlatients were randemiggdtogeorive either placebo or adadimuanal) 4GMECTX-H i n t he
sanpl e of sabcut@RDusI)YEd)@NaEy Mﬁeﬁ\ﬁeeﬂd’(@o gawmg i idaslR4- Rt dafblé-brkdT |

i ndi cates tLhah 4 Bl @?Qn%t%eéﬂ\fepa? g’g&? Xére%%&x%nﬁ%ﬂg%b?%%?gﬂ%&% met hod

t her eof”, i¥S e‘fe or the
for deter hasRling @ figr freatmept mthavdhlemawahm plapslyatal? grdof weeks

ant i gen- bigpdeifigaltyirthe bond fesomptibn niadker] setadni Typedruoylbgen Ngelopeptities (NITX)( AS)
in a subj » i ng

L ovel o oF qhd c&f‘a HQeﬁ%dat?&H% HE}' e%&?pt | Qgclo %gen%‘I teloPellatl&@(ﬁrxﬁQr?

30met al | oéﬁ’?g& én‘gqmv/%eymﬁ o E?rpﬁge@)mewdr!ﬁ Hoprolsase %Mﬁ%?)e‘e'?rehav. ng
AS f 010 ownalyzedinTThus; priatary effufacy parametermninehided B¥sessmint o4, (AGAS)

22;' gen. Bb:w@mgg ;m;aﬁ;ls g:‘i'teﬁgfﬂhégz]tgh ﬁ@‘bls%age Ay Qﬁdéﬂ%ﬁ L XApVﬁL&chp X1
associ at e n&ﬂﬁgrr‘se? Wﬁl ﬁ %7%61\'7%@ K‘é‘*ﬂaﬁy?’?{g‘ iﬁ/’rﬁpl es
fromthe sepme (TD’PP callagen Nrselt)p@udn@mm ndsehm MMP@ were wersyred forceaghvP3

i ndi cat es gdfieht dthasdiHEpand 2 and DiFdvedlts, Coatohtration Aiffé@aces Tiontl bagligelid i on

the subj et %5%4"“ Ffins %g 8RBt W B R RIRARRRERH ARG Piehete™ 1
urinary Cmiomprkerpansl qther ASWEPMSS- any one of clains 1-12, 13-18, 28 34 37
or 38, wherein Thepdtisitincusion difefia aichideddlye followdtig: imﬁmtb'&ﬂdiya&smbdt i on
tzgegio‘c 37 ' a%ngg é\%@ﬁﬁed ?} ﬁﬁﬁﬂrﬂéﬁ{ 804 180t 30¥ Y618ty Feifrids AF BASDAP:
score =>4, (2) Visual Analog Scale (VAS) score for Total Back Pain 24, and (3) Moming
20 stiffness =1 hour; and inadequate response to at least one NSAID.
Patient exclusion criteria included the following: previously received anti-TNF
treatment; radiological evidence of total spinal ankylosis (bamboo spine); use of
previous DMARD within 4 weeks of baseline (other than methotrexate, sulfasalazine, or
hydroxychloroquine); intra-articular joint injection with corticosteroids within 4 weeks
25 of baseline; and use of other biologics or investigational therapy within 6 weeks of
baseline.

Results
A total of 82 patients were enrolled: 44 placebo patients vs. 38 adalimumab
30 patients. Ofthe 82 total patients, 80 (98%) of patients completed the 24 week period.
The two patients who did not complete the 24 week period were from the placebo group.
Baseline characteristics were similar between treatment groups. Baseline demographics
are shown in Table 1 below.

35 Table 1. Baseline Demographics,

Placebo Adalimumab
{(N=44) 40 mg eow
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| evel of the biomarker or CIX-I1 is determ ned by perform ng using ELISA
42. A kit for performng the nethod of any one of clains 37-40, conprising
15a) a d@iesdabs8egent that specifically recogni zes Clperis2obo/042564

i nstructions for use; and c) optionally, reagents for isolating a sanple
fromthe subject. 43. The kit of claim42, further conprising a detectable
agent that specifically recognizes MW-3. 2044. A nethod for determning the
efficacy of a I NFa anti body, or an antigen- binding portion thereof, for
treating a subject having anl cyl osing spondylitis (AS), said nethod

conpri sing determining a | evel of a collagen degradati on bi onarker
and a sy ovitis bi onarker in p sanpl e(s) obtained |ff@8xy he subject

foll ow n | Tratiomnm of t Eﬁl NFa—antT body,—qr, .gnt [ gen- bl ndi ng_porjti on
t her eof éﬁ ears hgrrrparl nn | evelof the coll i

bi omar ke Raved%t CeucssiandVvi t i S b 2redskdr i n the sanpli74P7.4pbt ai ned fromtHhe

subj ect Well\ofmigpwWn standard| bguglgyof the col | aggmeqegspdati on bi omar Ker
and the §2 & Els DI Omar Ker— apsoct ated Wt ASWgref m a tower tevet df

t he col | trlaf —on-bi-e .,.7 &r—ahd-the eynn\ll Hi-S-130hi grarker—i-p—t-he

sanpl e( s) Diration 6§48 §elasert rel d2ive to the known gtlkfdard | evel of the’

col | agen ﬁgr@g@ Han b| omar ke 2§nd the synovitis Hipgarker indicates tHhat
0]

t he TNFa y, amant” 8(—;” brmdiTg—portTom [tnereof; 15 ef fitaci gus
for the Aan ith IIhIﬂPf 45 A Lg] rlfnr determnindg t he
efficacy Uhna-ymnamtqebmtyon DBS&D ant i gen-bi ndi ng 32/& i on t hereof, for
treati ng| go®hBRj €ct haV| ng ank | osi ng spondylitis (|AS), said 5nethod
conpri si ' 3 Slﬁvel Of _a col T agen fgegradatrton_ br omar Kejr
and a syH

h wr\I n/ c\ nhf a| nnrl f oot hn enhn ect
foll ow ng adm ni st rat i on of the TNFa ant| body, or ant I gen- bi nd| ng portion
thereof ; and C IRGHg d19pititatd ﬁthﬁésﬂﬁy,t@l@P%Ueis&Q&@sﬂ%ﬂféﬂﬂiy'db hiraier ker and

col | agen. (SRR APngRY T 5ol MR Ao NI eoStine: ThorBreiaop bof¥EnERe L T over
| evel of muumﬁ@ﬁ-lﬂbgpbdmamwémmwwecndnﬂom h@“@?ﬂﬁﬂﬂ@dmm@r in

the sanpl (1Y lévelsaBivmatier bh@ ORES&drtalfions YEbasefiné e shownaf gabReDbalew! | on
bi omar ker and the synovitis biomarker indicates that the TNFa

anti body, or an_anti gen- bi ndi_ng )
Table 2. Biomarker and CRP correlations at baseline

All patients at r=correlation value
baseline (N, p-value)
Urinary CTXAI MMP3 NTX
CRP 0.71 (80,<0.001) 0.45 (81,<0.001) 0.37 (80, 0.001)
Urinary CTX-1I - 0.27 (79, 0.015) 0.49 (78, <0.001)
r=correlation value
10 N= patients

Significant reductions in urinary CTX-II and MMP3 concentrations (shown
below in Table 3) occurred in adalimumab vs. placebo pts at 12 and 24 wks (p<0.001),
but there were no significant differences for NTX.

15 able 3. Significant reductions in urinary CTX-IT and MMP3.

Biomarker Visit Change in Change in Placebo
Adalimumab(%) (%)
Urinary CTX-II 12-Week -76.8 (-9.6) 43.8 (22.2)
24-Week -64.7 (3.2) 47.4 (29.8)
MMP3 12-Week -3.9 (-12.3) 12.4 (18.9)
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15portion thereof, is efficacious for the treatment of AS in the subject.
46. A nethod for determning the efficacy of a TNFa anti body, or an

anti gen- jgslipRgesey ti on thereof, for the treatment of apanORdEI2564
spondylitis (AS) 1n a subject haV| ng AS, said nethod conprising

determning a |l evel of type Il collagen Ctelopeptide (CTX-11) in a sanple
20from the subject following treatnent with the TNFa anti body, or an

ant i gen-bi ndi ng portion thereof, and conparing the level of CIX-11 in
the sanple with a baseline level of CTX-11 fromthe subject having AS,
wherein a decrease in the level of the CTX-11 in the_sanple of at |east 9%
relativel to the baseling Jseygly of CTX-I _3|Mg)at es that |thg JhNR
25ant i body—or—amantTgen- b IIUI Mg portiomrtheteof— S ef fectrve Tor—tt
treatment of AS in the subject. 47. A nethod of determ ning the efficacy
of a TNFa ant i ldsdhpwarin Rigure)2padalinmlinmed getiehis@xpétimced significant reductiaestinent

of ankyl oahﬂ&y@mw ievr=1ss,e£36§)ﬂaceb@a megﬁ aH&Wéwc zﬁS A&aairﬂum Riknts
conpri si g\s e cgg g ev R M ﬁq en C—te epti de
(CTX- 1. 1) %R “APEHMEP é gF‘Péﬁ?f‘f %ttﬂﬁséﬁ MEP 8vs E Yﬁﬁ’lﬁ? ration of
t he TNSa amﬁmbetylz weeks mld gérwaskndisishopuiin Figure herCRP le ewrsignifieantlyhe

level of telibobd i adaliffnSd Patieniél cobhparddng \Whce S hiovedk 1 andbwedood |
associ at egs[ \éﬂ;ﬁ/g‘lﬁﬁg 1vvherel n andecrajpggég [ \#lht hté@Pevel of CrX- I?ni n the sanple
relat

of at lea ive to the known standard | evel of CTX-1Il indicates
that the TNFa &hangesdp CRR, winanyedXsllnandMMBA3tlevels fierr baseling to wegkelbd | ve
for the tmaémﬁﬁucaﬂyé@niﬁbahhy csubl]ateaah the eﬂs&lmﬁnmtmdpf Bigniifi¢agt ni ni ng t he
P11 Ca8Y AbniahibAwaR oty Le PR-BQEIPY, yper eof
for treatin SI ng s in a ct havi A %\I’PX

et hod cowgw ?ﬁ a%xapdif ey ety el and

C-t el opepi(i=d49; @?H-UO!))) ahdellva-tweek oﬁmﬁ@slmprmmmal 6hd/NBYIPB romrelatadpl e( s)
obt ai ned ff fidany %Hﬁi&ﬁh —of gekbmsyfmtahaumFa e

i ORP (=
ant i body, b| ndi I on th reof. 15an
level s of % lfﬂegﬁﬁh%mumaﬁya%f’% IR W@w& FPRES UMM,
CTX- | 115San @B px0 D001 1t lndheadadlinh8nab group, thhspsphtlbnmalyﬁi XonﬁnmﬂaMV%
|l evels in iﬁl@ﬁ)\ﬁ:ﬁ{m{ pekprhiswig isfasso%mé@ﬁhh r&duRtibY th b@thtmal@gwx-ntaaadar d

ant 1 gon | ﬁélve?‘sf it AR P o Banatk puabed B bt Pl

antigen bi

damage asd@dra ?lﬁWAETahlet?}e subJ ect. 49. A nethod for deternining the
efficacy of a TNFa anti body, or an antigen bi nd| ng portion thereof; for
treati 3,

conpri sing
and matrix

Placebo R=correlation value
(N, p-valuet)

Urinary CTX-II MMP3 NTX

CRP 0.21 0.34 0.08
(42, 0.172) (44, 0.023) (43, 0.629)

Urinary CTX-II - 0.45 0.27
(42, 0.003) (41, 0.089)

Adalimumab Urinary CTX-I1 MMP3 NTX

CRP 0.41 ) 0.37 0.08
(38, 0.010) (37, 0.024) (37, 0.620)

Urinary CTX-II - 0.15 0.10
(37, 0.375) (37, 0.540)

In conclusion, in patients with moderate to severe AS, adalimumab significantly
suppressed biomarkers that reflect synovitis and cartilage matrix degradation.
25 Adalimumab induced suppression of the biomarkers that reflect synovitis (MMP3) and
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nmetal | oprotease 3 (MW3) in a sanple(s) obtained fromthe subject having AS
follow ng adm nistration of the human anti-TNFa anti body, or an

ant i gen- Rytogon@sgaes ti on t hereof; and conpapttigsioigod2ssac! s of
CTX-11 and MW3 in the sanple(s) with baseline 30levels of CTX-11 and MWP3
associ ated with AS, wherein lower CTX-11 and MVP3 levels in the
sanple(s) fromthe subject relative to the baseline levels of CIX-11 and

MWP3 indicates that the anti-TNFa anti body, or antigen binding portion
thereof, is effective at decreasing structural damage associated with AS in
t he subject. 550. The nethod of cl ai m44 “wherein the col | agen degradation

bi ormar kercarflaky Ptk do@hALA ufinks deGiTi fhbd adalBiumANlowe dbod Of

cl ai m 45, egs agda f I pe Il

col | agen #ﬁ*ﬁﬁop%aﬁ*% %’W M%Zf’ aﬁﬁ?% ﬁﬁ% S il IR 7 1
synovi t i sMMY slgnéicmbfmrewﬁémm chonge BGRP3 (MVWP3). 53. The net hod
of claim 45, V\/nerel n the synovitis biomarker is serum netall oprotease 3

( MVP3) ét ¥$d of any one of clains 44, 45, 46-48 or 50 wherein

t he TNFa an tigen-bindin ortign thereaf, js infliximb.
1555. The net ho é?e%‘%‘?%{}\“ al?aw{lﬁ%cpge $ ﬁetoasceﬂﬂat"émqﬂmw fRvel
of G reactawfipe pxmranmt{iwynanur cquibaleptstodhe spasdiic ¢émbeditisatsaftheiiveitidd owi ng
admi ni st r dédefiBed®herefif STMEQ: ﬁWale}B%ddie iféndRA 18Bk ieHEGnPAsast By tHeFollbRing her eof ;

and corrpar eve known an.dar (o

| evel lgu'g ocﬁi‘? °8n§ﬁ“¥sﬁ’f re%eé’icgﬁ ﬁ’a% Fpozfﬂérpv‘\’lnb&qéﬁ% ‘f?“toﬁ%g%%rrpl e
rel at i10e ﬂwsowsi@ukﬁammtcamam ineorporated lzgmnlbmpf@mm that the TNFa

anti body, or an antigen-binding portion thereof, is efficacious for the
treatment of AS in the subject. 56. The nmethod of anyone of clains 46, 47,
or 48, wherein the level of CTX-11 is determ ned by perfonning an ELI SA. 25
SEQUENCE LI STI NG <110> Maksynowch, Walter P. et al. <120> METHODS AND
COVPCSI TI ONS FOR DI AGNOSI NG ANKYLOSI NG SPONDYLI TI'S USI NG BI O Lt t RKERS
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<130> BBI - 235PC <140> PCT/ U506142564 <141> 2006-10-31 <150> 60/ 732444 <151>
2005-11-1 <160> 37 <170> Fast SEQ for Wndows Version 4.0 <210> 1 <211> 107
<212> PRT <213> Artificial Sequence <220> <223> D2E7 light chain variable
region <400> 1 Asp Ile Gn Met Thr Gn Ser Pro Sex Set Leu Ser Ala Set Val
Ay 151015 Asp My Val Thr Ile Thr Cys Arg Ala Set Grt '"fly Ile Arg Ant Tyr
202530 Leu Ala Txp Tyr Gn Gn Lys Pro Gy Lys Ala Pro Lys Leu Leu Ile
354045 Tyr Ala Ala Sc Thr Leta Gn Sex (fly Val Pro Ser My The Sex Sly
505560 Ser sl yVW3et is@lainitdr Asp the Thr Leu Thr Ile Set Ser Leu Gn Pro 65
70 75 80 flu Asp Val Ala Thr Tyr Tyr Cys Gn Arg Tyr Asn Mg Ala Pro Tyr
859095

L. A method for determining the efficacy of a human anti-TNFa antibody, or an
antigen-binding portion thereof, for treating a subject having ankylosing spondylitis

5 (AS), said method comprising
determining a level of a collagen degradation biomarker and a synovitis
biomarker in a sample(s) obtained from the subject following administration of the

human anti-TNFa antibody, or an antigen-binding portion thereof; and

comparing the level of the collagen degradation biomarker and the synovitis

10 biomarker in the samples obtained from the subject with a known standard level of the
collagen degradation biomarker and the synovitis biomarker associated with AS,
wherein a lower level of the collagen degradation biomarker and the synovitis
biomarker in the sample(s) from the subject relative to the known standard level of the
collagen degradation biomarker and the synovitis biomarker indicates that the human

15 anti-TNFa antibody, or an antigen-binding portion thereof, is efficacious for the

treatment of AS in the subject.

2. The method of claim 1, wherein the collagen degradation biomarker is type I
collagen C-telopeptide (CTX-II).
3. The method of claim 2, wherein the collagen degradation biomarker is urinary
20 type II collagen C-telopeptide (CTX-II).
4, The method of claim 1, wherein the synovitis biomarker is matrix
metalloprotease 3 (MMP3).
5. The method of claim 4, wherein the synovitis biomarker is serum
metalloprotease 3 (MMP3).
25 6. The method of claim 1, wherein the efficacy of the human anti-TNFa antibody,
or an antigen-binding portion thereof, for improving structural damage associated with
AS is determined.

7. The method of any one of claims 1-6, further comprising
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Thr The sly Gn Sly Thr Lys Val Gu Ile Lys 100105 <210> 2 <211> 121 <212>
PRT <213> Artificial Sequence <220> <223> D2E7 heavy chain variabl e region
<400> 2 Qu Val Gn Leu Val Gu Set Ay Sly Sly Leu Val Gn Pro fly Arg
151015 Set Leu Axg Leu Set Cys Ala Ala Sex sly Phe Thr ?he Asp Anp Tyr
202530 Ala Met His Trp Val Mg Gn Ala Pro Sly Lys Ay Leu flu Trp Val
3540-45 Sex Ala Ile Thr Trp Ant Ser Ay Hs Ile Asp Tyr Ala Asp Ser Val
505560 1 SUBSTI TUTE SHEET du Gy Arg Phe Thr Ile Ser Arg Asp Ann Al a Lys
Ann Ser Lela Tyr 68etetniniggleved of Girpadiive piiteiSECR PN asamyplelobtaiied fimapthThr

Ala Val Tyr Tyr Ovs 79095 A Lys el Sef Ut bR oo aSohrish. Lot
binding portion thereof; and
comparing the level of CRP in the sample with a known standard CRP level
5 associated with AS, wherein a lower level of CRP in the sample relative to the known
standard level of CRP indicates that the human anti-TNFa antibody, or an antigen-
binding portion thereof, is efficacious for the treatment of AS in the subject.
8. The method of any one of claims 1-6, wherein the human anti-TNFa antibody,
or antigen-binding portion thereof, dissociates from human TNFa withaKgof 1 x 10
10 M or less and a K rate constant of 1 x 107 s or less, both determined by surface
plasmon resonance, and neutralizes human TNFa cytotoxicity in a standard in vitro
L1929 assay with an ICso of 1 x 107 M or less.
9. The method of any one of claims 1-6, wherein the human
anti-TNFa antibody, or antigen-binding portion thereof, has the following
15 characteristics:
a) dissociates from human TNFa with a Kograte constant of 1 x 102 s or less,
as determined by surface plasmon resonance;
b) has a light chain CDR3 domain comprising the amino acid sequence of SEQ
ID NO: 3, or modified from SEQ ID NO: 3 by a single alanine substitution at position
20 1,4, 5,7 or 8 or by one to five conservative amino acid substitutions at positions 1, 3,
4,6,7, 8 and/or 9,
¢) has a heavy chain CDR3 domain comprising the amino acid sequence of
SEQ ID NO: 4, or modified from SEQ ID NO: 4 by a single alanine substitution at
position 2, 3, 4, 5, 6, 8, 9, 10 or 11 or by one to five conservative amino acid
25 substitutions at positions 2, 3, 4, 5, 6, 8,9, 10, 11 and/or 12.
10.  The method any one of claims 1-6, wherein the human anti-TNFa antibody, or
antigen-binding portion thereof, comprises a light chain variable region (LCVR)
having a CDR3 domain comprising the amino acid sequence of SEQ ID NO: 3, or
modified from SEQ ID NO: 3 by a single alanine substitution at position 1, 4, 5, 7 or
30 8, and comprises a heavy chain variable region (HCVR) having a CDR3 domain
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Gn @y Thr Leu Val Thr Val Set Ser 115120 - <210> 3 <211> 9 <212> PET
<213> Artificial Sequence <220> <223> D2E7 light chain variable regi on CDR3
<221> VARI ANT <222>)9 <223> Xaa = Thr or Ala <400> 3 Gn Arg Tyr Ann Arg
Ala Pro Tyr Xaa 15 <210> 4 <211> 12 <212> PET <213> Artificial Sequence
<220> <223> 02E7 heavy chain variable region CDR3 <221> VARI ANT <222> 12

comprising the amino acid sequence of SEQ ID NO: 4, or modified from SEQ ID NO:
4 by a single alanine substitution at position 2, 3,4, 5,6, 8,9, 10 or 11.
11.  The method of any one of claims 1-6, wherein the human
anti-TNFa antibody, or antigen-binding portion thereof, comprises a light chain
5 variable region (LCVR) comprising the amino acid sequence of SEQIDNO: 1 and a
heavy chain variable region (HCVR) comprising the amino acid sequence of SEQ ID
NO: 2.
12. The method of any one of claims 1-6, wherein the human anti-TNFa antibody,
or antigen-binding portion thereof, is adalimumab.
10 13. A method for determining the efficacy of a human anti-TNFa antibody, or an
antigen-binding portion thereof, for treating a subject having ankylosing spondylitis
(AS), said method comprising
determining a level of collagen degradation biomarker and a synovitis
biomarker in a sample(s) obtained from the subject following administration of the
15 human anti-TNFa antibody, or an antigen-binding portion thereof; and
comparing the level of the collagen degradation biomarker and the synovitis
biomarker in the sample(s) to a baseline level of the collagen degradation biomarker
and the synovitis biomarker, wherein a lower level of the collagen degradation
biomarker and the synovitis biomarker in the sample(s) relative to the baseline level of
20 the collagen degradation biomarker and the synovitis biomarker indicates that the
human anti-TNFo antibody, or an antigen-binding portion thereof, is efficacious for
the treatment of AS in the subject.
14.  The method of claim 13, wherein the collagen degradation biomarker is type II
collagen C-telopeptide (CTX-II).
25 15.  The method of claim 14, wherein the collagen degradation biomarker is
urinary type II collagen C-telopeptide (CTX-II).
16.  The method of claim 13, wherein the synovitis biomarker is matrix
metalloprotease 3 (MMP3).
17.  The method of claim 16, wherein the synovitis biomarker is serum matrix

30 metalloprotease 3 (MMP3).
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<223> Xaa = Tyr or Ann <400> 4 Val Set Tyr Leu Ser Thr Al a Bar Set Leu Asp
Xaa 1510 <210> 5 <211> 7 <212> PET <213> Artificial Sequence <220> <223>
02E7 light chain variable region CDR2 <400> 5 Ala Ala Ser Thr Leu G n Ser
15 <210> 6 <211> 17 <212> PRT <213> Artificial Sequence 2 SUBSTI TUTE SHEET
<220> <223> D2E7 heavy chain variable region CDR2 <400> 6 Ala Ile Thr Trp
Asn Ser Ay His Ile Asp Tyr Ala Asp Ser Val Qu

18. A method of monitoring the efficacy of a human anti-TNFa antibody, or an
antigen-binding portion thereof, for decreasing the progression of structural damage
associated with ankylosing spondylitis (AS) in a subject having AS, the method
comprising
5 determining a level of a collagen degradation biomarker and a synovitis
biomarker in a sample(s) obtained from the subject following administration of the
human anti-TNFa antibody, or an antigen-binding portion thereof; and
comparing the level of the collagen degradation biomarker and the synovitis
biomarker in the sample(s) obtained from the subject with a known standard level of

10 the collagen degradation biomarker and the synovitis biomarker associated with AS,
wherein a lower level of the collagen degradation biomarker and the synovitis
biomarker in the sample(s) from the subject relative to the known standard level of the
collagen degradation biomarker and the synovitis biomarker indicates that the human
anti-TNFa antibody, or an antigen-binding portion thereof, is efficacious for

15 decreasing the rate of progression of structural damage associated with AS in the
subject.

19.  The method of claim 18, wherein the collagen degradation biomarker is type Il
collagen C-telopeptide (CTX-II).
20.  The method of claim 19, wherein the collagen degradation biomarker is

20 urinary type II collagen C-telopeptide (CTX-II).

21.  The method of claim 18, wherein the synovitis biomarker is matrix
metalloprotease 3 (MMP3).
22.  The method of claim 21, wherein the synovitis biomarker is serum matrix
metalloprotease 3 (MMP3).

25 23.  The method of any one of claims 18-22, wherein the human anti-TNFa
antibody, or antigen-binding portion thereof, dissociates from human TNFa with a K4
of 1 x 10 M or less and a K grate constant of 1 x 107 s™! or less, both determined by
surface plasmon resonance, and neutralizes human TNFa cytotoxicity in a standard in
vitro 1.929 assay with an ICso of 1 x 107 M or less.

30 24.  The method of any one of claims 18-22, wherein the human
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151015 Ay <210> 7 <211> 11 <212> PRT <213> Artificial Sequence <220> <223>
D2E7 light chain variable region CDR1L <400> 7 Axg Ala Ser Gn Gy Ile Axg
Asn Tyr Leu Ala 1510 <210> 8 <211> 5 <212> PRT <213> Artificial Sequence
<220> <223> D2E7 heavy chain variable region CDRL <400> 8 Asp Tyr Al a Mt
Hs 15 <210> 9 <211> 107 <212> PET <213> Artificial Sequence <220> <223>
29174 light chain variable region

anti-TNFo antibody, or antigen-binding portion thereof, has the following
characteristics:

a) dissociates from human TNFo with a K g rate constant of 1 x 10 s or less,
as determined by surface plasmon resonance;

5 b) has a light chain CDR3 domain comprising the amino acid sequence of SEQ

ID NO: 3, or modified from SEQ ID NO: 3 by a single alanine substitution at position
1,4, 5,7 or 8 or by one to five conservative amino acid substitutions at positions 1, 3,
4,6,7, 8 and/or 9;

¢) has a heavy chain CDR3 domain comprising the amino acid sequence of

10 SEQ ID NO: 4, or modified from SEQ ID NO: 4 by a single alanine substitution at
position 2, 3, 4, 5, 6, 8, 9, 10 or 11 or by one to five conservative amino acid
substitutions at positions 2, 3,4, 5,6, 8,9, 10, 11 and/or 12.

25.  The method of any one of claims 18-22, wherein the human anti-TNFa
antibody, or antigen-binding portion thereof, comprises a light chain variable region

15 (LCVR) having a CDR3 domain comprising the amino acid sequence of SEQ ID NO:
3, or modified from SEQ ID NO: 3 by a single alanine substitution at position 1, 4, 5,
7 or 8, and comprises a heavy chain variable region (HCVR) having a CDR3 domain
comprising the amino acid sequence of SEQ ID NO: 4, or modified from SEQ ID NO:
4 by a single alanine substitution at position 2, 3,4, 5,6, 8,9, 10 or 11.

20 26.  The method of any one of claims 18-22, wherein the human anti-TNFo
antibody, or antigen-binding portion thereof, comprises a light chain variable region
(LCVR) comprising the amino acid sequence of SEQ ID NO: 1 and a heavy chain
variable region (HCVR) comprising the amino acid sequence of SEQ ID NO: 2.

27. The method of any one of claims 18-22, wherein the human anti-TNFa

25 antibody, or antigen-binding portion thereof, is adalimumab.

28. A method for determining the efficacy of a human anti-TNFa antibody, or an
antigen-binding portion thereof, for the treatment of ankylosing spondylitis (AS) ina

subject having AS, said method comprising
determining a level of type II collagen C-telopeptide (CTX-II) in a sample
30 from the subject following treatment with the human anti-TNFa antibody, or an

antigen-binding portion thereof; and
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<400> 9 Asp Ile Gn Met Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser Ile Gy
151015 Asp Axg Val Thr Ile Thr Cys Arg Ala Set Gn Ay Ile Axg WMn Tyr
202530 Leu Ala Trp Tyr Gn Gn Lys Pro Ay Lys Ala Pro Lys Leu Leu lle
354045 Tyr Ala Ala Ser Thr Let Gn Ser Ay Val Pro Ser Axg Phe Set Ay
505560 Set Gy Ser fly Thr Asp Phe Thr Lou Thr no Ser Set Lau G n Pro
65707580 G u Asp Val Ala Thr Tyr Tyr Cys G n Lys Tyr M Ser Ala Pro Tyr
859095 Ala Phe Ay Gn Ay Thr Lys Val Qu Ile Lys 100105 3 SUBSTI TUTE
SHEET <210> 10 <21¢omparingthd kevelpifCRE-1Bin the sanfple wvith adaseligdevekoDOTX P 23>
25D4 heavy Chahgmv Eeisu jlegt l;a%%gORSf év gr%inlg decrease in the level of the CTX-II in the
sample of at least 9% relative to the baseline level of CTX-II indicates that the human
anti-TNFa antibody, or an antigen-binding portion thereof, is effective for the
5 treatment of AS in the subject.
29.  The method of claim 28, wherein the CTX-II is urinary CTX-II.
30. The method of claim 28 or claim 29, wherein the human anti-TNFa antibody,
or antigen-binding portion thereof, dissociates from human TNFa witha K4of 1 x 10°®
M or less and a K, rate constant of 1 x 107 s or less, both determined by surface
10 plasmon resonance, and neutralizes human TNFa cytotoxicity in a standard in vitro
L1929 assay with an ICsp of 1 x 107 M or less.
31.  The method of any one of claims 28-30, wherein the human anti-TNFa
antibody, or antigen-binding portion thereof, has the following characteristics:
a) dissociates from human TNFa with a Kygrate constant of 1 x 102 s or less,
15 as determined by surface plasmon resonance;
b) has a light chain CDR3 domain comprising the amino acid sequence of SEQ
ID NO: 3, or modified from SEQ ID NO: 3 by a single alanine substitution at position
1,4, 5,7 or 8 or by one to five conservative amino acid substitutions at positions 1, 3,
4,6,7,8 and/or9;
20 ¢) has a heavy chain CDR3 domain comprising the amino acid sequence of
SEQ ID NO: 4, or modified from SEQ ID NO: 4 by a single alanine substitution at
position 2, 3, 4, 5, 6, 8, 9, 10 or 11 or by one to five conservative amino acid
substitutions at positions 2, 3, 4, 5, 6, 8,9, 10, 11 and/or 12.
32.  The method of any one of claims 28-31, wherein the human anti-TNFo
25 antibody, or antigen-binding portion thereof, comprises a light chain variable region
(LCVR) having a CDR3 domain comprising the amino acid sequence of SEQ ID NO:
3, or modified from SEQ ID NO: 3 by a single alanine substitution at position 1, 4, 5,
7 or 8, and comprises a heavy chain variable region (HCVR) having a CDR3 domain
comprising the amino acid sequence of SEQ ID NO: 4, or modified from SEQ ID NO:

30 4 by a single alanine substitution at position 2, 3,4, 5,6, 8,9, 10 or 11.
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Gn Val Gn Len Val Gn Ser Sly Sly Sly Len Val Gn Pro Sly Arg 151015 Ser
Len Arg Len Ser Cys Ala Ala Set sly Phe Thr Phe Asp Asp Tyr 202530 Ala' Met
Hs Trp Val Axg Gn Ala Pro Sly Lys sly Leu Asp Trp Val 354045 Ser Ala lle
Thr Trp Asn Set sly His Ile Asp Tyr Ala Asp Ser Val 505560 A u sly Arg Phe
Ala Val Set Arg Asp Asn Ala Lys Asn Ala Len Tyr 65 70 75 80 Leu A n Met Asn
Sex Len Arg Pro G n Asp Thr Ala Val Tyr Tyr Cys 859095 Thr Lys Ala Sex Tyr
Leu Ser Thr Ser Ser Set Len Asp Asn Trp Gy 100105110 G n
sly Thr Len VaB3.Thr Thalmegkeod SEany dE¢ 20 okdme>28t32, <phereingthe dupnan rmebi- B @ >

?&t IC; inc :_3 ls ?;?%%g%%&igeqﬁ1§>@él5p%%oy ereofC Qgrin}r)]rig/e% Eilﬁ‘;ﬁl &agne%{n%gle%gn <400>
(LCVR) comprising the amino acid sequence of SEQ ID NO: 1 and a heavy chain
variable region (HCVR) comprising the amino acid sequence of SEQ ID NO: 2.

5 34.  The method of any one of claims 28-33, wherein the TNFa antibody, or
antigen-binding portion thereof, is adalimumab.
35.  Akit for performing the method of any one of claims 1-34, comprising
a) a detectable agent that specifically recognizes the collagen degradation
biomarker and the a synovitis biomarker or the CTX-II;

10 b) instructions for use; and

c) optionally, reagents for isolating a sample from the subject.
36.  The kit of claim 35, wherein the detectable agent that specifically recognizes
the collagen degradation biomarker recognizes urinary CTX-II and the detectable
agent that specifically recognizes the synovitis biomarker is serum MMP3.

15 37. A method of determining the efficacy of a human anti-TNFa antibody, or
antigen-binding portion thereof, for the treatment of ankylosing spondylitis (AS) ina
subject having AS, said method comprising

determining a level of type II collagen C-telopeptide (CTX-II) in a sample
obtained from the subject following administration of the human anti-TNFa antibody,

20 or antigen-binding portion thereof, and

comparing the level of CTX-II in the sample with a known standard level of
CTX-II associated with AS, wherein a decrease in the level of CTX-II in the sample of
at least 9% relative to the known standard level of CTX-II indicates that the human
anti-TNFa antibody, or antigen-binding portion thereof, is effective for the treatment

25 of AS in the subject.

38. A method for determining the efficacy of a human anti-TNFa antibody, or
antigen-binding portion thereof, for treating ankylosing spondylitis (AS) in a subject

having AS, said method comprising
determining levels of type II collagen C-telopeptide (CTX-II) and matrix
30 metalloprotease 3 (MMP3) in a sample(s) obtained from the subject having AS
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15 <210> 12 <211> 9 <212> PR? <213> Artificial Sequence <220> <223> EP Bl12
|l ight chain variable region C13R3 <400> 12 G n Lys Tyr Asn Arg Ala Pro Tyr
Ala 15 <210> 13 <211> 9 <212> PRT <213> Artificial Sequence <220> <223>
VL10E4 light chain variable region CDR3 4 SUBSTI TUTE SHEET <400> 13 G n
Lys Tyr Gn Axg Ala Pro Tyr Thr 1 <210> 14

following administration of the human anti-TNFo, antibody, or antigen-binding portion
thereof, and

comparing the levels of CTX-II and MMP3 in the samples with known
standard levels of CTX-II and MMP?3 associated with AS,

5 wherein lower CTX-II and MMP3 levels in the samples from the subject
relative to the known standard levels of CTX-II and MMP3 indicates that the human
anti-TNFo antibody, or antigen-binding portion thereof, is effective at decreasing
structural damage associated with AS in the subject.

39.  The method claim 37 or claim 38, wherein the CTX-II is urinary CTX-II.

10 40. The method of any one of claims 1-12, 13-18, 28-34, 37 or 38, wherein the

human anti-TNFa antibody, or antigen-binding portion thereof, is golimumab.
41. The method of any one of claims 1-12, 13-18, 28-34, 37 or 38, wherein the
level of the biomarker or CTX-II is determined by performing using ELISA.
42. A kit for performing the method of any one of claims 37-40, comprising
15 a) a detectable agent that specifically recognizes CTX-II;
b) instructions for use; and
c) optionally, reagents for isolating a sample from the subject.
43.  The kit of claim 42, further comprising a detectable agent that specifically
recognizes MMP-3,

20 44. A method for determining the efficacy of a TNFa antibody, or an antigen-
binding portion thereof, for treating a subject having ankylosing spondylitis (AS), said
method comprising

determining a level of a collagen degradation biomarker and a synovitis
biomarker in a sample(s) obtained from the subject following administration of the

25 TNFa antibody, or antigen-binding portion thereof; and

comparing the level of the collagen degradation biomarker and the synovitis
biomarker in the sample(s) obtained from the subject with a known standard level of
the collagen degradation biomarker and the synovitis biomarker associated with AS,
wherein a lower level of the collagen degradation biomarker and the synovitis

30 biomarker in the sample(s) from the subject relative to the known standard level of the

collagen degradation biomarker and the synovitis biomarker indicates that the TNFa
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<211> 9 <212> PRT <213> Artificial Sequence <220> <223> VL100A9 |ight chain
vari abl e region CDR3 <400> 14 G n Lys Tyr Set Set Ala Pro Tyr Thr 15 <210>
15 <211> 9 <212> PRT <213> Artificial Sequence <220> <223> VLL10002 | i ght
chain variable region CDR3 <400> 15 G n Lys Tyr M Ser Ala Pro Tyr Thr 15
<210> 16 <211> 9 <212> PRT <213> Artificial Sequence <220>

antibody, or an antigen-binding portion thereof, is efficacious for the treatment of AS
in the subject.
45. A method for determining the efficacy of a TNFa antibody, or an antigen-
binding portion thereof,, for treating a subject having ankylosing spondylitis (AS), said
5 method comprising

determining a level of a collagen degradation biomarker and a synovitis
biomarker in a sample(s) obtained from the subject following administration of the
TNFa antibody, or antigen-binding portion thereof; and

comparing the level of the collagen degradation biomarker and the synovitis

10 biomarker in the sample(s) to a baseline level of the collagen degradation biomarker

and the synovitis biomarker, wherein a lower level of the collagen degradation
biomarker and the synovitis biomarker in the sample(s) relative to the baseline level of
the collagen degradation biomarker

" and the synovitis biomarker indicates that the TNFa antibody, or an antigen-binding

f\.’

15 portion thereof, is efficacious for the treatment of AS in the subject.
46. A method for determining the efficacy of a TNFa antibody, or an antigen-
binding portion thereof, for the treatment of ankylosing spondylitis (AS) in a subject
having AS, said method comprising
determining a level of type II collagen C-telopeptide (CTX-II) in a sample
20 from the subject following treatment with the TNFa antibody, or an antigen-binding
portion thereof, and
comparing the level of CTX-1l in the sample with a baseline level of CTX-II
from the subject having AS, wherein a decrease in the level of the CTX-1l in the
sample of at least 9% relative to the baseline level of CTX-II indicates that the TNFa
25 antibody, or an antigen-binding portion thereof, is effective for the treatment of AS in
the subject.
47. A method of determining the efficacy of a TNFa antibody, or antigen-binding
portion thereof, for the treatment of ankylosing spondylitis (AS) in a subject having

AS, said method comprising
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<223> VLLOF4 light chain variable region CDR3 <400> 16 G n Lys Tyr
Ala Pro Tyr Thr 15 <210> 17 <211> 9 <212> PRT <213> Artificial Sequence

<220> <223> LOE5 light chain variable region CDR3 <400> 17 G n Lys Tyr
Set Ala Pro Tyr Tyr 15 <210> 18 <211> 9 <212> PRT <213> Artificial

Sequence <220> <223> VLLOG/ |ight chain variable region CDR3 <400> 18 G n
Lys Tyr Asn Set Ala Pro Tyr Asn

10

15

20

25

30

determining a level of type II collagen C-telopeptide (CTX-II) in a sample
obtained from the subject following administration of the TNFa antibody, or antigen-
binding portion thereof, and

comparing the level of CTX-II in the sample with a known standard level of
CTX-II associated with AS, wherein a decrease in the level of CTX-II in the sample of
at least 9% relative to the known standard level of CTX-II indicates that the TNFa
antibody, or antigen binding portion thereof, is effective for the treatment of AS in the
subject.
48. A method for determining the efficacy of a TNFo antibody, or an antigen-
binding portion thereof, for treating ankylosing spondylitis (AS) in a subject having
AS, said method comprising

determining levels of type II collagen C-telopeptide (CTX-I1) and matrix
metalloprotease 3 (MMP3) in a sample(s) obtained from the subject having AS
following administration of the TNFa antibody, or an antigen-binding portion thereof,
and

comparing the levels of CTX-II and MMP3 in the sample(s) with known
standard levels of CTX-II and MMP3 associated with AS,

wherein lower CTX-II and MMP3 levels in the sample(s) from the subject
relative to the known standard levels of CTX-II and MMP3 indicates that the TNFa
antibody, or an antigen binding portion thereof, is effective at decreasing structural
damage associated with AS in the subject.
49. A method for determining the efficacy of a TNFa antibody, or an antigen
binding portion thereof, for treating ankylosing spondylitis (AS) in a subject having
AS, said method comprising

determining levels of type II collagen C-telopeptide (CTX-II) and matrix
metalloprotease 3 (MMP3) in a sample(s) obtained from the subject having AS
following administration of the human anti-TNFa antibody, or an antigen-binding
portion thereof, and

comparing the levels of CTX-II and MMP3 in the sample(s) with baseline
levels of CTX-II and MMP3 associated with AS,

71

M Axg

Vh



15 <210> 19 <211> 9 <212> PRT <213> Artificial Sequence <220> <223> VLLOX
light chain variable region CDR3 <400> 19 G n Lys Tyr Thr Set Ala Pro Tyr
Thr 15 <210> 20 <211> 9 <212> PRT <213> Artificial Sequence <220> <223>
VLLOHL |ight chain variable region CDR3 <400> 20 G n Lys Tyr Asn Axg Al a
Pro Tyr Asn 1.5 <210> 21 <211> 9 <212> PRT

wherein lower C];X-II and MMP3 levels in the sample(s) from the subject
relative to the baseline levels of CTX-II and MMP3 indicates that the anti-TNFa
antibody, or antigen binding portion thereof, is effective at decreasing structural
damage associated with AS in the subject.
5 50.  The method of claim 44, wherein the collagen degradation biomarker is
type II collagen C-telopeptide (CTX-II).
51.  The method of claim 45, wherein the collagen degradation biomarker is
urinary type II collagen C-telopeptide (CTX-II).
52. The method of claim 44, wherein the synovitis biomarker is matrix
10 metalloprotease 3 (MMP3).
53.  The method of claim 45, wherein the synovitis biomarker is serum
metalloprotease 3 (MMP3).
54.  The method of any one of claims 44, 45, 46-48 or 50 wherein the TNFa
antibody, or an antigen-binding portion thereof, is infliximab.
15 55.  The method of claim 44, further comprising
determining a level of C-reactive protein (CRP) in a sample obtained from the
subject following administration of the TNFa antibody, or an antigen-binding portion
thereof;, and
comparing the level of CRP in the sample with a known standard CRP level
20 associated with AS, wherein a lower level of CRP in the sample relative to the known
standard level of CRP indicates that the TNFa antibody, or an antigen-binding portion
thereof, is efficacious for the treatment of AS in the subject.
56. The method of anyone of claims 46, 47, or 48, wherein the level of CTX-II

is determined by performing an ELISA.
25
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<213> Artificial Sequence <220> <223> VLLOR10 |ight chain variable region
CDR3 <400> 21 G n Lys Tyr Asn Ser Ala Ala Tyr Ser 15 <210> 22 <211> 9 <212>

PRT <213xyéwédriokssosl Sequence <220> <223> VL1B7 |ight cpetsxatosske region
CDR3 <400> 22 G n Gn Tyr Asn Set Ala Pro Asp Thr 15 <210> 23 <211> 9

<212> PRT <213> Artificial Seqsuence <220> <223> VL1Cl |ight chain variable
regi on CDR3 EQUENCE LISTING .

<110> Maksymowych, Walter P. et al.

<120> METHODS AND COMPOSITIONS FOR DIAGNOSING ANKYLOSING SPONDYLITIS USING
BIOMARKERS

<130> BBI-235FPC

<140> PCT/US06/42564
<141> 2006-10-31

<150> 60/732444
<151> 2005-11-1

<160> 37

<170> FastSEQ for Windows Version 4.0

<210> 1
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> D2E7 light chain variable region
<400> 1
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 Arg Asn Tyr
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ala Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 . 80
Glu Asp Val Ala Thr Tyr Tyr Cys Gln Arg Tyr Asn Arg Ala Pro Tyr
85 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105
<210> 2
<211> 121
<212> PRT
<213> Artificial Sequence
<220>
<223> D2E7 heavy chain variable region
<400> 2 )
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr
20 25 30
Ala Met His Txrp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 - 45
Ser Ala Ile Thr Trp Asn Ser Gly His Ile Asp Tyr Ala Asp Ser Val
50 55 60
1
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<400> 23 G n Lys Tyr Asn Set Asp Pro Tyr Thr . 15 <210> 24 <211>. 9 <212>
PRT <213> Artificial Sequence <220> <223> VLO.1F4 light chain variable

regi on C{ 20040893024 G n Lys Tyr Ile Ser Ala Pro Tyr ThpCT/oS2084/0425@5 <211>
9 <212> PRT <213> Artificial Sequence <220> <223> VLO.110 |ight chain

\2/2'“ 2 l Gly gorE]'he hr Ife Osi_rzférgGAQ IAsS A]}/a L}I\{/-D A,As\;lgsg_r Q,e‘lfr,ﬁ’ Tyr Thr 15 <210>

70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys Val Ser Tyr Leu Ser Thr Ala Ser Ser Leu Asp Tyr Trp Gly

100 105 110
Gln Gly Thr Leu Val Thr Val Ser Ser '

115 - 120

<210> 3
<211> 9
<212> PRT

<213> Artificial Sequence

<220>
<223> D2E7 light chain variable region CDR3

<221> VARIANT
<222>)9
<223> Xaa = Thr or Ala

<400> 3
Gln Arg Tyr Asn Arg Ala Pro Tyr Xaa
1 5

<210> 4

<211> 12

<212> PBRT

<213> Artificial Sequence

<220>
<223> D2E7 heavy chain variable region CDR3

<221> VARIANT
<222> 12
<223> Xaa = Tyr or Asn

<400> 4
Val Ser Tyr Leu Ser Thr Ala Ser Ser Leu Asp Xaa
1 5 10

<210> 5

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> D2E7 light chain variable region CDR2

<400> 5
Ala Ala Ser Thr Leu Gln Ser
1 5

<210> 6

<211> 17

<212> PRT

<213> Artificial Sequence

2
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<211> 9 <212> PRT <213> Artificial Sequence <220> <223> LCE7.A light chain
vari able region CDR3 <400> 26 Gn AIl? Tyr Man Arg Ala Pro Tyr Ala 15 <210>
27 <211>wi@2003h830F8RT <213> Artificial Sequence <220> <p@fpsiiod/dsrsécavy
chain variable region CDR3 <400> 27 Ala Ser Tyr LeU Set Thr Ser Ser Set
Leu Asp Asn 1510 <210> 28 <211> 12 <212> PRT <213> Artificial Sequence
<220%,5223> VHL311 heavy chain variable region COR3 <400> 28 Ala Ser Tyr

Leu 2253 TBEES0kaslonSeh vaRUadiSPryiSnlShl <210> 29. <211> 12 <212> PRT <213>
Artificial Sequence

<400> 6
Ala Ile Thr Trp Asn Ser Gly His Ile Asp Tyr Ala Asp Ser Val Glu
1 5 10 15
Gly
<210> 7
<211> 11
<212> PRT
<213> Artificial Sequence
<220>
<223> D2E7 light chain variable region CDR1
<400> 7
Arg Ala Ser Gln Gly Ile Arg Asn Tyr Leu Ala
1 5 10
<210> 8
<211> 5
<212> PRT
<213> Artificial Sequence
<220> :
<223> D2E7 heavy chain variable region CDR1
<400> 8
Asp Tyr Ala Met His
1 5
<210> 9
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> 25D4 light chain variable region
<400> 9
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Ile Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Arg Asn Tyr
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ala Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Val Ala Thr Tyr Tyr Cys Gln Lys Tyr Asn Ser Ala Pro Tyr
85 90 95
Ala Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

3
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<220> <223> VH1D8 heavy chain variable region CDR-3 <400> 29 Ala Set Tyr
Len Ser Thr Set Sex. Set Leu Asp Tyr 1510 <210> 30 <211> 12 <212> PRT <213>

Artifici aho zeauesnes <220> <223> VHLALl heavy chai n var i p@iesz006/042864CDR3
<400> 30 Ala Set Tyr Len Set Thr Set Set Set Len Asp Asp 1510 <210> 31
<211> 12 <212> PRT <213> Artificial Sequence <220> <223> VH1S12 heavy chain
vari abl e region CDR3 <400> 31 Ala Ser Tyr Len Ser Thr Ser the Set Leu Asp
Tyr V192705 32 <211> 12 <212> PRT <213> Artificial Sequence WO

200 éPCT1U820061042564 <220> <223> VO1E4 heavy chain variabl e region

CDR%213> Artificial Sequence

<220>
<223> 28D4 heavy chain variable region

<400> 10
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr
20 25 30
Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Asp Trp Val
35 40 45
Ser Ala Ile Thr Trp Asn Ser Gly His Ile Asp Tyr Ala Asp Ser Val
50 55 60
Glu Gly Arg Phe Ala Val Ser Arg Asp Asn Ala Lys Asn Ala Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyx Tyr Cys
. 85 20 95
Thr Lys Ala Ser Tyr lLeu Ser Thr Ser Ser Ser Leu Asp Asn Trp Gly
100 . 105 110
Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 11

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 25D4 light chain variable region CDR3

<400> 11
Gln Lys Tyr Asn Ser Ala Pro Tyr Ala
1 5

<210> 12

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> EP B12 1light chain variable region CDR3

<400> 12
Gln Lys Tyr Asn Arg Ala Pro Tyr Ala
1 5

<210> 13

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> VL10E4 light chain variable region CDR3

4
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<400> 32 Ala Set Tyr Leu Ser Thr Set Ser Ser Leu H's Tyr 1510 <210> 33
<211> 12 <212> PRT <213> Artificial Sequence <220> <223> VHLF6 heavy chain
vari abl e wggbPnssdR3 <400> 33 Ala Ser Phe Leu Set Thr Sptt/Astoosed2séeu G u
Tyr 1510 <210> 34 <211> 12 <212> PRT <213> Artificial Sequence <220> <223>
3C-H2 heavy chain variable region CDR3 <400> 34 Ala Ser Tyr lieu Ser. Thr
Al gyt yper Leu Gu Tyr 1510 <210> 35 <211>.12 <212> PRT <213> Artifici al

Sei&pri&é A2 BTn ﬁ%SﬂaVlgq.é [®-Npfteavy chain variable region CDR3 <400> 35 Val
Sety Tyr Létt Ser sThr Ala Séet Set Leu Asp Asn 1510 <210> 36

<210> 14

<211> 9

<212> PRT

<213> Artificial Seguence

<220>
<223> VL100A9 light chain variable region CDR3

<400> 14
Gln Lys Tyr Ser Ser Ala Pro Tyr Thr
1 5

<210> 15

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> VLL100D2 light chain variable region CDR3

<400> 15
Gln Lys Tyr Asn Ser Ala Pro Tyr Thr
1 5

<210> 16

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> VLLOF4 light chain variable region CDR3

<400> 16 :
Gln Lys Tyr Asn Arg Ala Pro Tyr Thr
1 5

<210> 17

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> LOE5 light chain variable region CDR3

<400> 17
Gln Lys Tyr Asn Ser Ala Pro Tyr Tyr
1 5

<210> 18
<211> 9
<212> PRT

5
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<211> 321 <212> DNA <213> Artificial Sequence <220> <223> D2E7 |ight chain

vari abl e regi on <400> 36

gacat ccaga tgacccagtc tccatectcc ctgtctgcat

ct gt agggavo s@aegusoncc 60 atcacttgtc gggcaagt ca gggcat Caper/us2006/042564

<213> Artificial Sequence

<220>

<223> VLLOG7 light chain variable region CDR3

<400> 18

Gln Lys Tyr Asn Ser Ala Pro Tyr Asn

1 5

<210> 19
<211> 9
<212> PRT

<213> Artificial Sequence

<220>

<223> VLLOGY9 light chain variable region CDR3

<400> 19

Gln Lys Tyr Thr Ser Ala Pro Tyr Thr
1

5

<210> 20
<211> 9
<212> ERT

<213> Artificial Sequence

<220>

<223> VLLOH1l light chain variable region CDR3

<400> 20

Gln Lys Tyr Asn Arg Ala Pro Tyr Asn

1. 5

<210> 21
<211> 9
<212> PRT

<213> Artificial Sequence

<220>

<223> VLLOH10 light chain variable region CDR3

<400> 21

Gln Lys Tyr Asn Ser Ala Ala Tyr Ser

1 5

<210> 22
<211> 9 .
<212> PRT

<213> Artificial Sequence

<220>

<223> VL1B7 light chain variable region CDR3

<400> 22

Gln Gln Tyr Asn Ser Ala Pro Asp Thr

1 5

6
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aattacttag cctggtatca gcaaaaacca 120 gggaaagccc ctaagctcct gatctatgct
gcatccactt tgcaatcagg ggtcccatct 180 cggttcagtg gcagtggatc tgggacagat
tt cact ct GRoGeogd@sag cctacagcct 240 9 SUBSTI TUTE SHEERCT/US2006/042564

<210> 23

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> VL1Cl light chain variable region CDR3

<400> 23
Gln Lys Tyr Asn Ser Asp Pro Tyr Thr
.1 5

<210> 24

<211>' 9

<212> ERT

<213> Artificial Seguence

<220>
<223> VL0O.1F4 light chain variable region CDR3

<400> 24
Gln Lys Tyr Ile Sex Ala Pro Tyr Thr
1 5

<210> 25

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> VL0.1H8 light chain variable region CDR3

<400> 25
Gln Lys Tyr Asn Arg Pro Pro Tyr Thr
1 5

<210> 26

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> LOE7.A light chain variable region CDR3

<400> 26
Gln Arg Tyr Asn Arg Ala Pro Tyr Ala
1 5

<210> 27
<211> 12
<212> PRT
<213> Artificial Sedquence

<220>
<223> 25D4 heavy chain variable region CDR3

7
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gaagatgttg caacttatta ctgtcaaagg tataaccgtg caccgtatac ttttggccag 300
gggaccaagg tggaaatcaa a321 <210> 37 <211> 363 <212> DNA <213> Artifici al

Sequence ¢330 /08950 > 02E7 <400> 37 heavy chain vari abl epgfisSide/042564
gaggt gcagc tggtggagtc tgggggaggc ttggtacagc ccggcaggtc cctgagactc
t oct g‘tlgoa>gg7cct ctggatt

Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu Asp Asn
1 5 10

<210> 28

<211> 12

<212> PRT

<213> Artificial Seguence

<220>
<223> VH1Bll heavy chain variable region CDR3

<400> 28
Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu Asp Lys
1 5 10

<210> 28

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> VH1D8 heavy chain variable region CDR3

<400> 29
Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu Asp Tyr
1 5 10

<210> 30

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> VH1All heavy chain variable region CDR3

<400> 30
Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu Asp Asp
1 5 10

<210> 31

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> VH1B12 heavy chain variable region CDR3

<400> 31
Ala Ser Tyr Leu Ser Thr Ser Phe Ser Leu Asp Tyr
1 5 10

<210> 32

<211> 12

<212> PRT

<213> Artificial Sequence
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cacctttgat gattatgcca tgcactgggt ccggcaagct 120 ccagggaagg gcctggaatg
ggt ct cagct atcacttgga atagtggtca catagactat 180 gcggactctg tggagggecg

att caccakgoh@age@aca acgccaagaa ctccctgtat 240 ctgcaaapgaustRELLIsead
agct gaggat

<220>
<223> VH1E4 heavy chain variable region CDR3

<400> 32
Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu His Tyr
1 5 10

<210> 33

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> VHIF6 heavy chain variable region CDR3

<400> 33
Ala Ser Phe Leu Ser Thr Ser Ser Ser Leu Glu Tyr
1 5 10

<210> 34

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> 3C-H2 heavy chain variable region CDR3

<400> 34
Ala Ser Tyr Leu Ser Thr Ala Ser Ser Leu Glu Tyr
1 5 10

<210> 35

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> VH1-D2.N heavy chain variable region CDR3

<400> 35
Val Ser Tyr Leu Ser Thr Ala Ser Ser Leu Asp Asn
1 5 10

<210> 36

<211> 321

<212> DNA

<213> Artificial Sequence

<220>
<223> D2E7 light chain variable region

<400> 36 '

gacatccaga tgacccagtc teccatcctee ctgtctgeat ctgtagggga cagagtcacc 60
atcacttgtec gggcaagtca gggcatcaga aattacttag cctggtatca gcaaaaacca 120
gggaaagece ctaagetect gatctatget geatccactt tgcaatcagg ggtcccatct 180
cggttcagtg gcagtggatc tgggacagat ttcactcteca ccatcagecag cctacagect 240

9
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acggccgtat attactgtgc gaaagtctcg 300 taccttagca ccgcgtcctc ccttgactat
t ggggccaag gtaccaggt caccgtctcg 360 agt 363 1. 9 813C -164

SUBSTI TURGo2b68Rms9303 PCT/US2006/042564

10

gaagatgttg caacttatta ctgtcaaagg tataaccgtg caccgtatac ttttggecag 300
gggaccaagg tggaaatcaa a

<210> 37
<211> 363
<212> DNA

<213> Artificial Sequence

<220>
<223> D2E7
<400> 37
gaggtgcage
tcetgtgegy
ccagggaagg
gcggactetg
ctgcaaatga
taccttagcea
agt

1

9
BBC-164

heavy chain variable region

tggtggagte
cctetggatt
gcctggaatg
tggagggccg
acagtctgag
cecgegtecte

tgggggagge
cacctttgat
ggtctcaget
attcaccatc
agctgaggat
ccttgactat

ttggtacage
gattatgcca
atcacttgga
tccagagaca
acggcegtat
tggggccaag

10

ccggecaggte
tgcactgggt
atagtggtca
acgccaagaa
attactgtge
gtaccctggt

SUBSTITUTE SHEET

cctgagacte
ccggcaagct
catagactat
ctcectgtat
gaaagtcteg
caccgtcteg

321

60

120
180
240
300
360
363





