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METHODS AND COMPOSI TI ONS FOR DI AGNOSI NG ANKYLOSI NG

SPONDYLI TI' S USI NG Bl OVARKERS RELATED APPLI CATI ONS Thi s
w@ppt7iogsds on clains priority to U S. Provi si oneCT/B810661042564

Appl n. 60/732,444, filed on Novenber 1, 2005, the

contents of which are hereby incorporated herein by

reference. This application is related to U S. Patent

Nos. 6,090, 382, 6,258,562, and 6,509, 015, each of

whi ch are incorporated by reference herein. This

application is also related to U S. Patent Application

Serial NMEDHOSSS AND &mm¢mIms !lro"R mQQiNostm&

Pat ent AEAFNIKS‘(E!G g
Novenber

S ADT
10/ 163657, f| I ed June 5 2002 and U. S. Patent
R%ﬂTEBtAMEéAT&ON& 10/ 133715, filed April 26,

- ZOOZIhLUaﬁah(Bﬁbﬁ ﬁlanﬁﬁ hbﬁ@l 10QR S SBFovdiodil Patkdt %%Bﬂﬁ@@ﬂ 2,444,

ol i e bt o

RENecat i on Ser i aI No. 10/622932, filed July 18, 2003;
U. S. THatpplicafiphlis fadtbdt S, PaleniNNos. J@d)ﬁ)’zﬁw% 25fsl§69dand

6, % % 1 Slsézc}ggf\ﬂncg a?e rrP %&%Eﬁﬁg lréf%%g r{am 'ﬁ]rls application is also

WCMPQFCWD SetpleIa 9480 1:1 8% @I%Wr%7 2906:3U.S.
Pt Aripdicetion Sl NatlioB02386] filed Novehites 2292R)2; 11.$. ahtent

1Oidém$§ SerR0,. 16/ ﬁ53d§‘?t &1Rh Jﬁf?epk 'ﬁ)@bl Qﬁh §E§ 'P%'ten't\lgpphcatlon Serial
a3 Lyt goizy. éz‘g"t}%%t Agiicafon degalpie. 19693140, fled
Auglst 1603082 Upp flatend i pptic8inm Sdriakdlo. 10/6632%8 Jiled Obioltier 24, 2003;
Uk MteﬁBApgﬁ&%onLSeﬁal Ra! en6223p! ﬁlé@tJ'uPﬁ 1852008 UND Patent

S 0 o 3 Wl s

N%n /@3§7GP§kéHPIYAb§3|%09%{U§nPg@m éppmtlom@/eszhﬁmslomﬂotis filed
Jully 1802006t V1.9 @atsd OPplidhticn Swpial Neal 0602928, @iedniehatmd3; U.s.

PatthtLﬁaéfm i0n sa) I‘&t}/ 1%)%42?3 9‘3 ﬁl-e@?ulg%' 58039 Qﬁbepétént%pphcatlon

E{WI } gﬁe pat ents an Q{Pa ent

Procad o duediplyd fe?03pl-3 e‘?aéffléﬁ‘d@ lcgm@abhb- OF

10762 48R/ENTIIGlY BB.29088 £U.9. Paehs Applidiien Heaipl DIB iorpeeoanfiled July
18, @bw 0. P¥hRal Rﬂbﬁca{tf%'s%ﬁﬁﬁﬁb ofv/63 M 02kife uff % f2%63 IpdUs.

P b S DT S0ed o, AR S

related od/ hippdpdNe, 11/ HMd T The entirgtcontentsd edels efithess, patents and

pettérﬁ%?h@ﬂion& Gi&iétré@"m@&?)oﬂa&&f her¥iRrsusrdiosde. di sease
(see e. g Moel | er et (1990) C,ytokl ne 2:162; U. S

Pat ent .. 5,23 1,024 to Moeller et al. ; European
a&%ﬁﬁwwemammwmomo Bl by Moeller, A et

al ; HhyblelileelOSRTNADMY. arlRenportafintad®in patlolégicinfldfide&yn. TNF
i.ng
a]%?%f&?%«lﬁﬁ ﬁ?ﬁ%@ lﬁ’e% ggpﬁg:g{egﬁqn t}ﬁ%% ﬁ%g%‘ sf%ﬂ%%rl S Vi¥iety of
derrer Eybiisbigerore! el s IndreHops e iyt
trmlanstei@)u@@ﬁﬁ)i grafivcrersas-hosialisvase (spé k.gniMbelley er al. (1990)
Cpﬂ&%@t 162; 4§ eBsEnRS, ﬁlmctswaw LESE) MG op@inPent
Pl‘i‘bhcatlon?\fé 386! 6 8 % rl;ycg/['oglrl]er, gtp ak} \}as}llh (1992) Annu. Rev. Immunol.
10:411; Tracey and Cerami (1994) Annu. Rev. Med. 45:491).
Ankylosing spondylitis (AS) which has been associated with elevated levels of

TNF (Lange ef 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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AS is a formof chronic inflammation of the spine and
the sacroiliac joints, which cancause pai n and

w@riof70smsss i n and around the spine. Over tinme, PCUMWE042564

spinal inflammtion (spondylitis) can lead to a

conpl ete cenenting together (fusion) of the vertebrae,

a process referred to as ankylosis., which, in turn,

can lead to loss of nobility of the spine AS is often

di agnosed using a conbi nati on of nmethods, including

exam ning synptoms, physical exam nation, and x-ray
causa Pyivi and sAfGS ipahd entund thy/ sHKQ BvelBiynd, BEdod besp@d] fnflammation

(s@_fiﬂdﬁﬁfsﬂbﬁgle&! idd &?xﬁﬁle%f ce_tnlﬂﬁtilﬁg ?(?%mﬂ%@a qu%%ﬁ nk‘ tl}ae{]veta%brae, a

Wi wi,t hout .acco Yl n t1on other
i Bl RS S D R thry o gkt I OMORSHE g the spine
be védyis gBee disgvesedsingrecombinatitn 6ff methods ikl pding ekAmining
ool St 1oAY M A aps
s g o 3t el B RBER il vtz whbou
AELUIERYEPE diflametien pgtherjpinthyendonsand orgams. &arly symptoms of AS
;iﬁ?ﬁd 'ﬂ:‘rwrdtcte_(ptid\:ﬂarlﬂbv%@ef, @8 sefinés3Age pain iAWhd IbﬂvFlﬁ‘efckJ: c%:hlrﬂet%een in
e a . SPRI . X1 DI .
Gt ok kPGBl o BePRs vs Mepirhs v
f:%qsx eegeci, olntaﬁi ltign &g.iag emngtéorgg@tgg Paident Ravieeyegl signs of
inflepumationi anddscrghsedirengpofreetion of jointgrofea pagticdiariy@parent in the
SRR L dalTgeai s Sectcr S By T RUAR, sty g o e
dl? %‘g&r%?%'géfa% g‘f%gg Fred by Xy cﬁ%ﬁ?ﬂaﬂiqeﬁ of therIPingy ar thePressaee of the
blgpd fesb egnstia markess thetllhg-B27 gaient  dest ruct i on.
Ther 8pecttiat dhthyge istasécﬁidtﬁﬂ)@!tha(EA ah@ réQas %l%%q 885044 and
: V. as .we s 1.he
ré?t?ﬁ%ft?ﬁ caﬁ{ll&tgﬁgngtg @Iéféeﬁ gite tgg Ecgllhﬂ g?sHﬁin&elgtj ?ltl}i flﬁ-:s%xﬁlct]on.
T eg@%%wﬂa%@a 14 pmPerantdp addrses both thei syinnerins of thetpatient lofving AS,
asqsi:l_h a?;‘hhle rstrhct;ifadi daxéhnga bméﬁ“é '&y goiﬁofjshaamrﬁ@gpciattedtwim the disease.
ant I TrHghts P& &tdh et SR cHided a8mit SteRfRs nSHsteroal
gcrease pai,n a f'?;ne S ol the spine na o?l%c}a
o R i e N S SIS NGAD RS 5, e 9 G e s of he
SHRRASCIthyr, joings. niéeinmonTiohed INSW IDsinkTudd deloptdthavdi (Injlocin),
tohAeHrOKRle iR RLAH I &?lﬂﬁgil)g h&ﬂr@&@rp@@ap@ysg/hﬁ,%g Qi)iclo%pxgme (Voltaren)
i.ol ogi.c ‘agents, "such”as, . )
Mo iﬁg%%égﬁ%ﬁgﬂ%‘%% a3l SELFT e ‘RAVETB et

adaligilnabe higee keen shewp éo he effectiveian geduyingtsymptams essoaiated with AS.
with AS. SUMVARY OF THE | NVENTI ON Despite inprovenents
Sﬁﬂlﬂlﬁ%ﬂ'!’(ﬁ@‘ﬂ?‘iNWEP&ﬁdﬁi ng anti-TNF bi ol ogi c agents,
an 0S

di agnost.i ¢ prognostic tests are needed to assi st

pr acPPHRISMBRMSIMANEE the reatBigAbRS A USsipgpmtirENB bialhgic agents,
dlpmq:sén endiptbgnegonivsts diengeed @b roogdkisBprctidif@ pARdiéians in diagnosing
synf@bB 88 thel gatiafHnldl reébmﬁleﬁ‘cﬂﬂg %#&gﬂgt@ t{é%&géh‘%%t ihehS St
ad%ﬁtfonnﬁ%%eg tco etger assetss ovenents i n t'ﬁ% )

pat | ent e8oHiesRgLIogROshE Lests e Bredesio Bribsriagessp impropements in the
PAUERY ¢ diseasg statiso whidhecapairo eide besermeédica sareefdy drchatiesit as well as
retificeldroost inBrhimedie | nventi on provi des bi omarkers whi ch

may .to determ ne jnprqvenents in the patients
over o IR RS Pk s Rk e oo et
IMRBORIRANEY W the Pefianbyevaaslt A6 disasde piatus, pBticulady pithsesgect to
stiuotueaitdadiagd essocidpgiswan 8. ok preserll &AL M EEYHEEa method for
degeferfririgigg%ﬁilegéfﬁ@%c%d PREQLAR of R dgcer(égselr?gs (I:anrgla%g rdtelgraggtxeon and/or
synovgltis w?nch is rgated to AS. The invention also includes a method for identifying
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synovitis which is related to AS. The invention also
i ncludes a nethod for identifyingAS patients who are
weandiogigbes for treatnment with TNF i nhi bitors, PEI/S2006/042564
adal i nrunmab, based on their |evel of cartil age
degradation and/ or synovitis biomarkers. The invention
describes a nethod for determning the efficacy of a
human TNFoc anti body, or an anti gen-bi ndi ng portion
thereof, for treating ankylosing spondylitis (AS),
said method conprising conparing a pre-determ ned
A$ patients fwhe aotdrdifiaesdog trastatenowithi TP i EFit @AY, £ adilimumab,

baSyd 8N hﬁélﬁlebelmahﬁé efde%md%tleﬁ%&/m %J}%‘O t&%@ﬁaﬁ&hé owi ng

uman

tre
51 anioE Bvetiten do5r o RO dorelegn amkithe ATRORAF KBWman TNFo
analﬁ’eﬁbrorm@nggmbwm norbom theegofafos trebtieahkyidsing syendylitis (AS),

sattl seass ﬁfqﬁﬁ;ng&@%@ﬁﬁg& réuaet@ﬁﬁ{d%@ fleJeh e RRbIERL éﬁgradanon

biBiAakees BEGDF Sind L B RN e oy S b B RRAS D treatment
W@t{ Q?Fd%waarr EVEP anfi ?4% vl 2 &@@Mﬂ diendard d¢vednf thieowilngear

degraflation dyarsark éx &dﬁr@lﬁﬁmltls\/ﬁ]&ﬁq@ﬂ{ér assbearid \Gi@x hRABEase state;
andQBEALRs! LRI gﬂ@é&iféflt g gétq;ea%? co la%ﬁrib e()g{nagatxﬁn rl?éor{nark(er

fromthe t|e trea

a“‘f‘ﬁl‘fasyﬁﬂi“ﬁ ‘?fal?Y‘i} &8 Yogver FF?“ktH% %ﬁmytl ateadad lees) of the collagen
degraflagian évsoremwmyorofynwas ik iNwhemin & by cbilagdnhe

ddoFRRiti6R Tbﬁorﬁirkéi&ndﬂi%}‘nﬁ\éﬁﬂtﬁl&ﬁaﬁ&? ver ﬂéﬁ'nd(ﬁec‘ Qu{l;q? 'gpnpo%ng

R e e BBPYarcie st e e Knogih slgiaeh S ndicates
effigaeynidhe é@@% ANF apibody dermthe trsatmepat af4Sci at ed wi t h

ankyhs invgnisqoalsty pidvides @A thbd oﬁnﬂﬁftbﬁﬁ‘é theté?ﬁcd@?td?‘aqluman
Tﬁ?%&lﬁb@}g of gﬁ gﬁt@%e{gx diﬁlg%ort%/ne the ot o gec[gf,%m% the progression of

dat | er_an ynovi
stxalcg)é? %xﬁlagg AE5EH thh @n]gﬂ@mpg@gqmcb@ltlﬁ ﬁéSbm 3 pajient, the method
co@aglmtlebt@mlbmgnhe lewel afiwléditagan dygradationsbibin@fIRE K&d/or a synovitis
Wntal‘kc@ iKW hAd g@rﬁ?axjn?é’ e 19$el 'bp the c%klggfgb@e&%aadaﬁlon biomarker

‘g_r adati on_Dbi ongr ke / or novi
LY LS R gt vel qfithe erllacey deeradation
blpmer!mr @ndloke syncmtnsﬂabe@rlteh assochechwith ASTMERréin hideadyise in the
le®dl o&‘ﬂh@ﬁibhgﬂ&r mdiédtéhgtha%'é'h%ah?lgg%?%mwdygﬁ %&{i‘r&; @ilbinding
a-ﬁ[)n gh %%IOS 515 &ff f?rhc?e'&§qsﬁxgttﬂ%raé39$ progressinn o% structural damage
aSF?ﬁ}étﬁfll"ﬁW 4\%@? ﬁvé@tlanﬁvret hod for predicting the
ef f | The jnvehtich fuiwdss d Methai ok bﬁ&dﬁ’otn@&h@@fﬁcacy ofa human TNFo.

arﬁ@ohge& 2l ﬁgé}gbﬂnﬂmé O;?cﬂ't {)E ﬁ{(f%)of’ folr (t)he trea%nt {1}3(2('[ /?% %patlent said

a pat |
B &BF’é’F g SgMPaTRE a@re-éeteamnsgi«wea eg? a@éﬂgﬁo ﬁegradatlon
bipimarieer ked/onadymmvitis sipnavid ifonbitermitiser foflo@mg i@ tment with the

mi¥ddr ?N‘Faféﬁnb%yr 9 ah %ﬁﬁéé'ﬁeﬂltn mr%ﬁbr%!r;}t? I}%W,h el-{lln\lF%.nown Standard

t]
‘e"&l?ﬁgﬁ%g‘% L b '5??5 sy B EEPViFisdiamatien associated with
ABj mﬁaasa@qsmanﬁherah@yatm s ipostbircatme kterollagaods gah dationibi Smarker

arﬂf‘ir BgYeho AR %ﬁﬁhﬁﬁ:ﬁgﬁ@élh@ !ov?é}glruﬁglthb @(EE)WSA sgﬁﬁér\fllt 1{3}?&%@‘%@ collagen
de%p SARIRBCRLE A RSV Hiom R Rowrriad o ioase

degradatien @&maa{g@rﬁnéégramwr@ﬁ biimankeidereldiehh tie patient relative to the
krpyprostahdasd beivelniadicetes 1 €icchuiman mraxﬁxgbll '\Q#An antigen-binding
pdiBgh ﬂg:?%dfoﬂ Eécﬁ?&@& ke Qﬁ' 110k £6r &l rt]r%v Eﬁ%ﬁattg%a%}e&t

I eveJIr at 1 en at i ve
| eveli¥ HHFE%R“e%IS‘I ﬁ%sPﬂPFFea mgthad fortet e’éﬁmnmhy effipacanf a human
THReiagtihody, mdamgntigen-binding portion thereof, for ankylosing spondylitis (AS)
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portion thereof, is predicted to be effective for the

treatnent of AS in the patient. The invention al so
walemcosdses a nethod for determ ning the effi capgr/u$2086/042564

human TNF a anti body, or an anti gen-binding portion

t hereof, for ankylosing spondylitis (AS)conprising

conparing a pre-treatnent |evel of a collagen

degradati on bi omarker and/or a synovitis biomarker

obtained froma patient having AS with a

post-treatnment |evel of the collagen degradation

compmsmg(d @M@ el preteatydno vl 5f &)b&uwgehelegalaatmmﬁdnfafmwand/or
a ssﬁlb 1tﬁﬂérﬁ5]|tktere éﬂgi;ngéll grgcyi g%vr: Rgﬁ hi A[§ %hg‘agéosp trgzgﬁighﬁfevel of
h%F"lgﬂ%eaﬁFgﬁgﬁ 195} BiariRg eﬁawpbﬂlet%w@ﬁ biqrparkgfeobtained from said
patipiio heeain 2 lowe post-regmendsgradedrileve] hidicaneskedficacy dfyehuman
TTgir?T% catib&Bedr & ﬁﬁ@%&%ﬂhh@kﬁg é}éﬁ?&éll ﬂaéreg{“ n 0 a(r)] ot ?Erer
[ i [

ur ﬁ‘g‘r"y“ete&b"dfﬂ“’it o s s astipg plsgprbans pie 1 pefiagen C-
telgpep tIn @Wéh@wmndnmsntb thermmiliagen degradation biomarker is
uri’ﬁat'ﬁty!}ﬁﬂl eblease Cdte(dypidde (dTXanot her enbodi ment, the

SYynoy, e r 38,

B ks A MR

3 fyanqgher spbofimenéBe SERavs li)bmaakﬁrtlhmﬂnetamrotease 3

(MIMIRBQM ng structural damage associated with ASis

det SR AR EInbd dimeReHRBE YRR the ﬁlﬁﬁmﬁb &{ﬂ% ran antigen-

venti.on npr.i sés co ri atrent’
vipdhg Forshulnient Zf?wrrclteﬁaspg|sg%ﬁurr%%ewa§e eORLe AR S
degpmipedse]l associated with the di sease state; and
ass eﬁﬁéﬂ%fﬂﬁ&ﬁﬂﬁ@ﬁt tHeen@tBbd 8MheSn{dAtionGURher! Snipr@8EEomparing the

Pa %?He; s QL%\&}%F\% eelnllﬁ &ﬁé[g\)dl,:vel g S%C)\{vgm%ﬁlgara (g%é]?evef associated

with thegdipense ﬁ"éﬁ:&t‘%s efficacy of treatnment. In one
enboaisesirig whétherttiapaxichiNsaCRIP 1dvieDTyhi gl than the known standard CRP

g\t W@@%ﬁgé Wé}qj &Khb{&f‘té?ﬁ iegf%g eﬂ;%k gfsnégﬁxg ﬁvgx gt%@afr? indicates
&

?‘%?’%f&ﬁ%apﬁﬁ?t of 1 x 10 3 s or less, both deternined
by sl dracamipddiment thedsmaarfﬂél?ocandbn@tdr ahtigemsbihdifgportion
théR¥68 di¥oeia@sifdrh xufnar %ﬁra% Bf letlroos WA &SRB K ¢ rate

10..7. M or. one enbodi nent
°W@“ﬁaﬂhﬁq$mp% 3%&% aw: dea?maﬂ%ff ﬁurs?%?dalwg'%ﬁfqnance and
nquatisest hurhas TNRe dytitoxivitnip @ btandartién vgtd B929 aspay with an ICsq of 1
x J0SMGraéLs from hurran TNFa with a Kof f rate constant

of 1 1 or eter 1 ned surf.ace
ol ashbay atbiimel i BPE BRE o Rl iR porion
thé’éﬁ?ﬁrhaélﬂf'@fotuﬁé’l%ﬁhﬁéa%@?@%equence of SEQID NO 3, or
modi &) @iksbeias Ho hibaMOINB obyith ad jpHat @nsfAhNes 1 x 103 5-1 or less,

asSaSnt iheld bygm?%ce%@%h{dnqgsolma 5, 7/ or 8 or by one to

fi1ve, conseryv Y, substltutlons at
posi P} § ai1g gchaap Cg) r?ﬁdongalgﬁamlnsgxg 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 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.
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c) has a heavy chain CDR3 domain conprising the am no

acid sequence of SEQ ID NO 4, or nodified from SEQ ID
WOEN07484393 a si ngl e al ani ne substitution at posPCT/UR2086/042564

3, 4, 5 6, 8 9, 10 or 11 or by one to five

conservative am no acid substitutions at positions 2,

3, 4, 5 6, 8 9, 10, 11 and/or 12.1n another

enbodi ment, the human TNFa anti body, or

anti gen-bi ndi ng portion thereof, conprises a |ight

chain variable region (LCVR) having a CDR3 donai n

;g;p? @qdi?:rtehﬁ)odh‘nhlm, e hin B8 IS BntPhodyEer Aliddalbikiing bortion

£ £, ; . al. anj .
hsubst.di %risgﬂmégﬁfg 0S| ?’t ?%{r? b% Jgéfogéi @ﬂgrehaé{mg_a% §%R3 domain
YRS EE AR 46K serunge phPERIINQ: g ehmpridisd) fram $ERYID NO: 3
bya SDRE: alurat substiionsit ngsitibe 1541 57 @S, dnd eGHIPHSE adfeavy chain
varkQld @giglﬁé(ﬂﬁlvm Emgéi % sk g H&H&g@?ﬂ&&k}%&é gmﬁ@acg’d sequence of
SETH Rgalel el UL, 8o LA oanin pistiuion
POSRINE-i o StGhd: Ruber TiINFa ant i body, or anti gen- bi ndi ng

por t lroyettahethepémbedifidht 6€the dnvonBibh, 68 Bufhad aNEPh&ibody, or

h¥indi ; LSl .ne am.no, acid . ence
et Wi Vahich B S LB IS SR n 8 ABIIERSE (2w
CO(!B‘F?%W% hsgmine acidi saucper af SEQUEINNG: drandmchaapy Miin Yarighle region
(HE€VR) cemptikieg tndrotioneit seqhdecerufi§lQ TNROaNt | body, or
ant | Bean ARG SniRIEihaR, hESLEREL TSy ST BRRueigeR- E&ing
P‘gﬁﬂ%%ﬁr{ O%ngaglag%%gf the i nventi on, g?ﬁ% dB;éve?’céf tbf!e

OnarkKer i'hed using ELISA. The invention
al soln yrtjapeither emkodinfept ofibe finvemtiny, thajeve! of the biomarker is
dabmifedéihg BRUS APt hods conprising a detectabl e agent

t hat i Ly - ni,.zes .t he cal |l agen_.degradati gn

bi oggrﬁﬁ&ﬁ’?é*ﬁ%?%@ GRS 0o SR A7 o1 R DY eioned
mefho B SeMPYHHe SWFCSF?&XEI ggen %@W@@HV r¢epghizes thy callagen
depzasition ol @markbearpbiol £6hovitis HGBakel aaitARAbNs Idh@se; and
oﬁ%n%ﬁy,?m%/é%mﬁsoﬁﬁ&%%aﬁﬁﬁ?g bBE pufibpary CTX-11 or

seru¥n . T(ﬁe |nveec‘§aeléon al S0 provi des” a net hod of

det ePhPH FRPYdimert thedriseialie azenyesropniren pithar urigary; GEX-II or

sqrwpdYiME® of AS in a patient, said method conprising
CONPEhé Medtibn 818 PL&iMdsNEH AN Bl dQﬂ‘eng%r_é ﬁxefeﬁfx’ﬁgglc% %? a TNFa

. pat.ient follow n reatment, wth . the TNFa 1 n .
‘“glmﬁt‘iﬁfg"fk‘%‘%%ﬁa‘é’te&ﬂ QEAS T atiets Sud ethod ey R ¢ppATipe a pre-
deteraniged leyskofsG BX I frpmithe patisnti fofowingt theatme itewitla thecNF e
inhitstor twigted kidvn SIxddrl le%v%l@f CiI‘X-iIQ\Qﬁfcia{t&ﬁﬂrithgﬁei Jﬁ@?&é@ state; and
\Y/ 3 - [ e Wer . - Ve
LA 8 pionrb host B TRl I i< okt thap Ricknown
stangdprd V§§°§a GEE-Hnwhaeimea bonier G lexeldrgna dhng patichbrelative to the
kioveastaedard ddveNmdicatdshhatphd TBIFo inhitetor RVERIcHO fdryhd B84tment of

ARNAhOSRiear Met hod for determning the efficacy of a
TNFa.} nhi bi t.or fgr decreasi ng structural damag

asSodPSPRERPY firiiok Prevides g 'BHORA i deieminigg thercificacy of a TNFo
inhihvitos fior, desdagingstrinoiral damae assgciatdpaith agkydosing spondylitis (AS)
infd gatiéat, 8hid M@Hod 8¥Bbrifhg edxiphing h PR-determined level of CTX-II from
the patient having AS following ireatment with the TNFa. inhibitor with a known
standard level of CTX-II associated with the disease state; and assessing whether the
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 TNFo inhibitor is
effective at decreasing structural damage associated with AS in the patient.
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the patient having AS follow ng treatnent with the
TNFa i nhibitor with a known standard | evel of CTX-11
wasmoossvrd with the di sease state; and assessPCUS2006/042564

whet her the patient's post-treatnment CTX-11 |evel is
| oner than the known standard |evel of CTX-11, wherein
a lower CTX-11 level fromthe patient foll ow ng

treatment with the TNFa inhibitor relative to the
known standard | evel indicates that the TNFa i nhi bitor
is effective at decreasing structural damage

ass ofhaineentitint disoSoviies AGnetBbd smetgmnhgvtﬁa tefﬂvac;a b8Q TNFa.

) 5y R Lk ST 0L By g e

del%?"d“"rﬁe?ﬂ%dmemt eYS 9T Ednpdk otigingd fom e patientvedh a pre-
deterstingd; prt-wretinehelest] aff CTHH bbtabletdidne thef patient; AAd assessing
w?héﬁﬁé pwtléil&ﬁﬁné}{t%ﬁﬁllﬁ (68 I(i%wélf Bad gm%}'rg%g’?n:%&l\f 100 evel,
Winet He ‘°9VGBB°% EbAC TR Reebliom opmiont Spiite thegre-
uqmeﬁr@TXﬂéWﬁbﬁﬁm@@X that the VBIFo inhibiter is effdctive for the treatment of
APasthetpadatitment CTX-11 level fromthe patient relative

to t I n -]l cates tha 0
TNFaﬂl:son BRI, e LAkt B PETHIER Foat 108} 6 R o 510%
FF@S?J%ﬂl?té’ﬁtw theprgriecagneridd TSl levehelnpasther pabpdimmant, the post-
tr@lident| CTXRlevekisat ldastastiound OU detrénsd OahCioaBs pre-treatment CTX-

In&eat Iln\r/fﬁxr?hﬁr Hﬁ%oeﬁﬁer{trt‘ﬁ@ ea ﬁé—nj (:ST%(qY ?%V'el dht ?&?{ %%qlt
5 SHDA LR Seaok SuRREL WPt S L L VRl S ot e o s
3@Fyahout £28%6, abentandYre abanetipationt §116% aboutt 6-0%, abait 7-8%,
OIGE)BXui 9%'1"21\86% tozth@tbakefh}égor %Bg% s@n@(%g%v@boui g go%

abou - abo ou

abo u%“ (gle dlm Ufheé’ °2‘5 E@ﬂ%of?vadﬁ iigag.a gg’% 5-50%,
abomh It SKe, b%t 5a1bQ)fé’t algpuy g3 %oahouvsw,@bo@b%af:%g ebout 5-20%,
aboat 811i5%€ abouttsh E3%a st 581 2%, Koanvp- l&%}l’djﬂ ab@htl M eélatr!rento baseline

‘,gyggg% e
Iqal% oua{&e%(l%lofg)}lg sg@%{;t lgaR/ J%/QE g EGE}J\BOdmeH{t efficacy of
hienis %los‘eb)svh%}bw 5 25@)@ s%%ae %l%@b@boabé%% relative to
baﬁeﬂﬁ/br labomt sténdbdevablout sGbjit20havadpons. 7-1 1% or

abouf, &% e s
Mg\g#) 3m§1 émgl\% E]Hg% AS. In a r?irh her e?‘g%@g%ﬁ%c’dﬁx&h the

i°c ?f"‘%‘f TNF i nhibitor is showm when MWP-3

| ev eIrsomt@dyeem thee@TXK-Mibovgt ol @OMMIPaS ilasel saletermined using

Ebesel i ne or known standard | evel for a subj ect having

AS J['ﬁe %ngntgd‘mﬁg? %Cﬁl’be%%"g >c<1 ofJ de?%mﬁ%bg,a et}'%-ﬁréé):ﬁllgént having

§ﬁb'e am?eﬁlﬁte foriesatsot with e@eém@nah [femIpKIFing dognpating said patient’s
calapet degradhtionibiommkeShvelWah |aﬂ\kamm@mﬂhlmoqiﬁg@f a&gaﬁdaihon
blgﬁ';apx?:g 18kl ?8&%&5&&&%%{%{ agd P?sIegq?p JV&JﬂatY] ?%tlét?t s'collagen
SEMAPR Bprestker T5si 1 Bibher tgHive Jo Seleimeiendsmd collagon
ddgradutiok biorhaked levell Whareik a bighes bionchakat lewll ifieAes said patient is a
cahRfaa0Rk h@amtéh@mkﬁahhﬁ froman unaffected

subj ect ssessi n t er the patient's col] ag

degr 6‘2"“&6 i i Yllagen ?ggaéﬁt’g’rf@%wm@#ﬁf #*ps U pilagen C-
telammdestlama Iemb@dilhagethe level of the collagen degradation biomarker is

determined by measuring the concentration of type II collagen C-telopeptide in the urine
of the patient.

In one embodiment, the invention further comprises comparing said patient’s
synovitis biomarker level with a known standard synovitis biomarker level from an
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degradati on bi omarker |evel, wherein a higher
bi omar ker | evel indicates said patient is a candidate
wo o00708%e3 ment with adal i nrumab. | n one enbodi NeBE/PUS100€042564
col I agen degradation biomarker is type Il collagen
Ct el opeptide. In one enbodi nent, the |level of the
col | agen degradati on bi omarker is determ ned by
nmeasuri ng the concentration of type Il coll agen
C-telopeptide in the urine of the patient. In one
enbodi nent, the invention further conprises conparing
unaffagtesiogubisat; 'and aysessing memeﬁmrﬂgﬁenﬂ’@mbvmstﬂbﬁm&epmel is

hi%héﬂ‘iﬂ:[tﬂ'e Sy EH%\'HnUV\% W ovitR %m&fk?me@gfj %ef'e‘?ﬁ E\%ﬂgl-gzr patient

SSesy et her t
’%‘0"&“3 l‘é’r“a‘fq‘& Vel ‘§ FfF‘ ﬁg P%P&HS\PecapéldewefOR%%ﬁmt with
dadizmamaty synovi tis biomarker |evel, wherein a higher

pat i BnbnsyAbMikeht, BeVRbYRIS Y
hﬂﬁh‘ nl S a éandl daﬁ“ for st ;(Zlg?l}r(g%tﬁ%w&?&%é&mmtea% 3

In o enbodi nent, the synovitis bl.omarker is matrix
net allPEHvETHeR @c@d@m odrpedsterpainingovheting layshtienthaving AS is a

cangidndal foyftredtent miithi auglindueidbe borﬂpﬂﬁhg SHtpAAYg S6d Ptidr¥ sBynovitis
I
bieaRekdat w1 42 dn l&@% (i %(’) V| %1?181-?;5 E frg@eqnqmaffected

%?n(%ar [ nﬂ% sai d ngt [ er‘iH=
SRS (e f %%?WB‘E/F §Y@Vm%ﬁfamﬁé?€r lexpbis Highanrelative
togdhe knavhstindd dsybpets picamtkadses swhereithehighér dyBvitis biomarker

lepalih@izhics s i BalércliSa BRITAK 86r dh&fbnt Wil el 1§ﬁur{193 ative
to the kno merrftd?l{ novi.ti s bl omark
wher el A a A SHhEF s BV PPy Eisht Rfeﬁsmaévamqtﬂ&ﬁpegtﬁe%ﬂ
patient is a candi date for treatnment with
adal Imomedmbaiiopet, eieledtoihe syndQitRIMMMAlkSisticRIRE K& b

Y

. ne enbodi nent,

mb&SlﬁT?} th‘? é@h@gk@%{tﬁg\%ﬁ? ?M@ee?aqegpdet erm ned by
meas Ut PRSTPRAIRIER, Hicdanetinn rthercomprigPeompaningsaid patient’s
cqlgere degradationrtéomntker ldvamthwmom\&ﬂgmhﬂfbcfllégéﬁ 8égradation
blgﬁﬁPlEérsl%l P iu{? feeftldGul f%u %Hg a§se§sq \%%g{?ler the patient’s colla
0 eve of gen

SRR eI hishr sacble ' dbeFepyosivaend colagen
dqgﬁ%ﬁqt@@tb@lm@'&btj level, whactims begder patienh eslhegkn dBgradation biomarker
lepéltin@itbics tKeCﬂaltléﬂﬁQ a@ﬁﬂﬂlﬁ%tfbpﬁemm{{tﬁ B %)l?r}ﬂﬁllnat S

hi gh ve to.the agen

Jegr f{%aﬂé, on (bdlment Risi<al gg%r}l\ﬁe cgartlgpr?lgnmk@wé,ty%{l ic@Hpgen C-
ePEéf’en degradati on bi omarker |evel indicat es the

pat i ®hé iv@ndorcBoRideak endtRsd b1 mehiigitg Whkibyasial

trél:dgmgﬂpfo? W!}ﬁ%g %tl? gAég%eng%rgs?%ﬁg?%{yggﬂgl tbﬁ evei(og a collagen
d‘?%’i%’%‘&@@%“%? feffa %ﬁV’t“’ér"ll‘Ngm@Sﬂ‘ ingpgupjest, wherein a decrease or

chahee apthetee] of tatbiemarkknindioukes ddcR@se BOGHINEE ir fhe(AR)of
p@gfmglbﬁloggmgce&,grggr R SWint | evel of a collagen

n
@ Sulf Bia ehERn 05 colibunicl el on ek ehenneyepe
c%#agﬁméf-@lmd@er i ndi cates a decrease or change in the
r at elrdéner B EAD thedymSbitid B dtha ke iR TBAE fn@tr&smetalloprotease 3
(MMP3).
In one embodiment, the therapeutic treatment is administration of adalimumab.
The invention also includes a method for determining structural damage in a
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
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In one enbodi ment, the coll agen degradati on bi omarker

is urinary type Il collagen C-teloreptide. In one
we@pdvomsasent , the synovitis biomarker is serum PEL/DE2006/042564

net al | oprotease 3 (MW3). I n one enbodi nent, the

therapeutic treatnent is adm nistration of adali nunmab.

The invention also includes a nethod for determ ning

structural damage in a patient having AS conprising

determ ning the baseline | evel of a collagen

degradati on bi omarker and/or a synovitis biomarker in

syaopiisibéomatker imtaid paticai aﬁqaatpemu oF thas R dbisin BhidFRALKE’ s post-

bds%%a%gﬁﬁﬁgﬁé'rb%ﬁm@n{ﬂgﬁn% géﬁa E t’!‘ﬁas@ﬁ{mé ﬁlggﬂu'ker l?(vel wnth the

pQEPRSelRp b &‘é?fe a ?%S%Sd“@fww RaticBt BFSH-hasflthe biomarker
lepeltip dgwerghpopatizat’e bpseding bivmeark er levely ehereirarfravdripgstsdsaline
blbﬂiattmtle\&l hﬁﬁﬂtés%&ﬁ&%frk%c’t&!leéaﬂé deh the

pos nar eve ssi ng

pat i 'gﬁ?fx@ ng | Euedeﬁl 6‘?1"&?‘%@? Oor | ?atf'g ariﬂkmglge"f ﬁ%ﬁ{ada“on

bigmyarkes pnd/og awq%s buoawakqxem a[petient hawingr A$.reomprivivey
admoimistdrarpeddatieunabiarskidrpatieme! 1 ndi cat es a decrease in

strugf %@émmﬁt t]'l-léhﬁ\ﬂ“&\{ﬁ%mﬂtgpls 3glre£te g{ : on ggqg\?%?w}stmg of

od for atin
f’o?““a‘i’°§¥n‘2fxﬁ“ﬁ“§%‘?‘8’r?&ﬂé’e?°fgﬁn 5‘6;5%&11 eANNE@viongratsin, or a

regwwpmast hYyFddnding pteeinng adal i nrumab to said patient.

{ n Onﬁom%dlﬁl@?t tﬁeh?NiF IﬁEﬁoﬁ Bmtéthtlﬁétghérc lected from

e grou nsi s a,anti
ant%jg“eg %’rﬁg? Ny po rﬂ?e @HF 1BQ¢Y of a??\?—é/r‘rlﬁfgfh&ﬁ BoFtipnpthgreof, is
BRIGhD BFptCORiRting ﬂfcﬁ ﬂgﬂ}@ﬂ@taetlhod)h @ homenized antibody, a

hen@watiteidy, atdemilvaldns atibdayot ein i s et anercept. In

one ghiodlng T I gen-hin

. portian t%er%%?‘ekb e J}Fm%‘ a?‘r g¥nd¥ ne 7 ﬂﬁgé‘SH@. pé’lr{] %cherec’f
egted{TqmR theceraHp PoRsiRpingpf h@%ﬁp@ecﬁo&m‘vm gnd adaligrmamab.

ant i bodys erabetlimeny titd Mah&ndntiboty badytigbibBdéng portion thereof,

diSERQAL IR hutn;}:ﬁ) POFd Wi ?Kagtf f1 ROfY-s APy 08 LGED a KbI n%tl I%;gnsta.nt of

rt 0 of IS Se Ct romtne group con§
1§70 érﬁ FP&F @ ot dgtermifehdY sHEcsPIrsNFEEonanse, g neutralizes

h@mmywmmuﬁmmmdmm ohizro BP2%ntshyg evithbinidispof 1 x 10-7 M
ofiesd. i on thereof d| ssociates fromhuman TNFa with a K

of 1.x and a Kof, rate con nt
10 31’50‘13 emb §‘§“ g‘bet %‘}“r‘ﬁoﬂén"fwt’gﬁ‘?%ﬁg‘éf’%on’%% fhereof, has
hﬁég%‘aﬂ’@éh%@“ﬁéeﬁral i zes human TNFa cytotoxicity in

a St andisseias Yobd Rurk &P INEESRith WK [ B dom@nObf 1x 1081 or less,
%&Jln&gﬁiaurh{&egﬁa%{nedmg?%gggé the human antibody, or

anlg ‘g\ eredf, has the follow ng
char Bt @ pdightehain CDR 3despin camprismg the puinomaihseguehcesof SEQ
IIKdIQ: 3, at enceidfist faoh SHEQ IDNQ03 By & singdé alafisié sulitution at position 1,

4 Cfﬁ €408 &et%r e t%lﬂ\fe%ﬁs&bm{}@%g{@% sﬂtuﬁgnmi gmons 1,3,4,6,
%Hg%g&ealop SEA domai n conpri sing the am no

c) hasa 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.

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
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IDNO 3, or nodified fromSEQ ID NO 3 by a single
al ani ne substitution at position 1, 4, 5, 7 or 8 or by
wo@r®7089303 ve conservative amno acid substitut PONESEDG6/042564

positions 1, 3, 4, 6, 7, 8 and/or 9; c) has a heavy

chain CDR3 domai n conprising the am no acid sequence

of SEQID NG 4, or nodified fromSEQ ID NO 4 by a
singl e al anine substitution at position 2, 3, 4, 5, 6,

8, 9, 10 or 11 or by one to five conservative am no

acid substitutions at positions 2, 3, 4, 5 6, 8, 9,

10, inldnedrdbedimtat, tlmnoeﬁlcﬁmmﬁemﬁpngeb eoimpamwg a pre-determined,
pos% %eaggg'x ’lev%'i Pfq{l‘ %#&%Eklsbﬁlggfa%r gﬁ{aue%rhéxﬁ %{%ﬁﬂ with a known
sta@d% iovel ﬂ@thf: Ui BlomETkFrostsERb o ASERBsesing vhsther the
posi-tieaangnt Ghadvitiy Bionsdoker 16ey iloweHdR)the kngpwn siandartl lsgnovitis
blO eﬂél} r%@%%l?\fvgﬁg ea“{b%vg?%os%ﬁ%ral fel sgl%ﬂtlg BRMAIRANERRIL o the

Koy SN P PRtk SNSRI e P B 1A i o offctive
forbh@traatk@nt obASiintht fatient.t he patient with a known

st alm@l aﬁaeﬂnswkne@t thbgynwnﬁvdl&ﬂnarléf grmm associ at ed

e AR5 FRRb iy SR, G bR R ppBOF R dscrives
ab@,\teawaaw el samerisep erdam@blq agpat thammpﬁiq%lla recogpizes CTX-IL
insp@stiorsrfoatise ahd sytiondlly] fapérasforksdlatirgd Akdrivsle tiont the patient.

i
In Bﬂé’%bﬁ&ﬁ%ﬁg %ﬁ E\%ﬁ‘%e‘i‘ c§m§f19&%§adé ége?%ci‘/réétﬁg g%ex%t Elgdt% czlt%cr:%l
recopnixes e patient. In one enbodinent, the synovitis
blonarker is MW-3. The invention al so describes a kit

BMFD%MWNWW@W@IE&ZS’GSC“ bed above, wherein

PR § oS PR SE fodp o 62 LR850k f Bl shefi fi cal ly

Figyrei2ohamwsy, grmdayéwhsmﬂle@m that alimumah petients experigneadydgnificant
reda@hmm&] urlArPCE 3B Mot Pettus plResboi dt v&e@kna%dww%; es
|1 ZeS
?Eﬁ%&%%ﬁﬁ?%%&a#@%@%%ﬁﬂmw SR SRR
staglﬁwlmwlgw fedueions igdyMIEslerelp ersrspﬁ plagehpatients at 12 weeks
anffegweek®? shows a graph which indicates that alinmmb

?& 'ﬁﬂ%@s%ﬁqgﬁﬂ %ﬂfc‘fanéﬁc%é Jaf éﬁ[’ Ie %E’ %Jf&@glgnfﬁ%m&w %ﬂ{lé(ed in

X-11 evel s versu at wee
ad r@ﬁ‘iné gagmorgp@rpi%p ‘?bé’rPai“ﬁBES@éf”ég k4 hapd aesk 2hunab

pati ents experienced statistically significant

DEEAVCEDOPESCRIAHON w’rﬁwmmﬂmebo patients at
12 weeks and 24 weeks. Figure 4 shows a graph which

indicates that CRP levels were significantly reduced
L _Definitionsrymab patients conpared to pl acebo patients at

weeHln bidenkat\tRehredéht iddfehfibh BlayHSeRl-REAGNY &ieldtbod, certain terms
aréﬁlléﬁl}gﬁr%}l |. Definitions In order that the present
nt'ion

I nve may be nore readily understood, certain
t er nige 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
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,
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are first defined. The term "bi omarker", as used
herein, refers generally to a nolecule, i.e., a gene

w@ 2007/0803D®i ¢ aci d encodi ng said gene), protei NPCT/US2006/042564
carbohydrate structure or glycolipid, the expression
of which in or on a sanple derived froma manmal i an
tissue or cell can be detected by standard nethods in
the art (as well as those disclosed herein), and is
predi ctive or denotes a condition of the subject from
which it was obtained. Where the biomarker is a

a bidrRdrRénusef fhuthtprosen® iInvdhiied, aé hrgnmﬁfecﬁpéﬂhe 8%pression of which is

rediMAIRAY daedfz‘swﬁxyﬂvg gaﬁ%n il Qﬁggas L&Eﬁm goaggsﬁafgma&@amy,

whan spmpgisidpa apge%}s@ng@%mstay unpffeqt%l puRgestmb? BB FERpdiment,
selected bags oDowdh, two,thegegd axtbinerd of the bamnakers o€ thie hdlichiiom can be used

as BREEGinR Yol %ld @Mghoé?fcs bPB r@n@%@detﬁﬁlﬁﬁfn@ eﬂgitﬁént’k Fesponse to
%ﬁ{,; &% ,a biomarker "useful 1In e present
anj

rapP's any mol ecul e the expression of which is
reg mhatt@‘m (aoplagen desradation taorpartkegirefens tdha molkostsage., a gene (or
nuéleftdicid ﬁﬁodﬁg@ald g’hn‘éﬁ PrekeirD Barbbh RiRate r:WrucMi’@Gr £196R}i8 dwhich is

asstogla%drrr\gﬁhnﬁle cfégtrll{létl rfoftco a o A g?) %g];]egc ds H?%Slomarg?{ds used to

disygpuishtheditcaps entiiRer ¢ eq’llatgﬁn gestrptiaR, | 1@@ waw%@oas@hom the
saraglean disp@i inbbtafrexl. Napind etibadinesit,i ths collagen AgRghiics bioatarker is

a ff&%%ﬁécﬁﬁg@n Q}aén Eﬁtaﬁ%eﬁ?ocﬂct%ﬁ@ c§ qgtohe-ghlgaodp,mem the
{

R I AN R S S

enc ddierterns dydoygigis bompuket aiefers toa inolegdicat e, 8 geoe(anmecleic acid

en@HdnSé &’éi&) b %roi’é‘i‘ﬂn @arﬁoch aﬁa‘i@ﬁf@%g ) Iﬁoﬁﬁi‘a which is associated

L1 on
I M e
lndw'cée an {@grgage Bntuge oV el @rqltfﬁranm degtadbiientinflammatinodestraction,
&ﬂﬁpisetlcﬁf phthsRigécal Serfbclinte6k: delgfhdaﬂsn BHHQCQyHBﬂta or kfovial

coﬁ% k%gﬁnaqgrgtr ‘fi‘ﬁi%hlg g{'}lb% f szgyno%lt% bllomglﬁgra l&eaﬁl enfiﬁpea)ﬁlgase
as@ﬁﬁé"dilg ‘f‘?é]ﬁf:xmt‘ﬁ@l‘éé‘l ‘I"é@'@‘n(E&‘é\é} ‘é‘%ﬁ?‘i%‘l‘?nbﬁf smdiEY s type

mdtallapoditingsas. Gr bat embpﬂin&mt,(tﬁé’%@ddv)tls bibfatl@F iked in the invention is
MMPYAIoviti s bi omarker” refers to a nmolecule, i.e., a
en Qr nucleic ac d| sai d gepe rote

gar ke}g’%)} o3t Wéﬁ’l‘% n‘g’B’iﬂi‘?}llﬁ‘gel )fﬁlﬁ I%P an ac‘-""P"‘"d or pre-
detgomined dtvetl Oﬁ\lhle friemanker whs;h is psedntol campatd the bidmadker level derived
fromy 8 @Mhb'l@of A padaaY ithiohe RiHbIBISH, tﬂ@lﬁn@\ﬁ? Q?clﬁgathevel of the
colf IS8Rl SERRERG ok h R s PR ke S in g et o
Su‘ps%tﬁ brYBE A, an@thersfaregpresente g}xeaﬁ%ﬂa%ﬁa@f In haothynoubediment,
theotnofyrnandakd Rot] G086 bidmakesiniRBles ah Anofie:t&lTRedindB Hiscase,
stafe éfﬁe{]ﬁl\{)ﬁéct @hg'cﬁgg?ﬁgﬁim)e Ss\@n endopeptidase associ at ed

ra-cel ar matriXx (ECM degradation, e.g.
mat rYieheampareshicheiknauestandardifecl ok sartaiarhiomarker, deviation
frogy thekinbiva sEndamlr leesl gmedxll'yﬁndlbea;esi eivdentah (i);lﬁptcﬁvem Sr

defghgratti%ﬁ% tHENRWASS Et@ﬂ:d % ferh¥Rly, ven c%ﬂ‘g)ta{e% tol tRY F}u%wn standard
ley F ﬁ% ‘?{[ﬁ? n aclc(:erpge or prte et ernine evel 5

51 Bhar Bk T cqiuglends 2 shpirevy sandard hevek gnorallindicates
cogfamayiod off itliyndisease aptidtyo confipadtionndf.a rlon-disse slatg brgHthe
bidrR@k&Nevé] of UfUISiiﬁeﬂt is%b?éln&{ foﬁlﬁ%ﬁ@iﬂe?ﬂ)@{ﬂu@ﬁg{}%ﬂ{ foRfhe disease,
falR{r%o a Fher%pa)lfqg 1mprove a pz}éﬂa%’\c/’ Is td}sease s?aqar ker 'I's based on a

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

10
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subj ects having AS, and, therefore, represents the

di sease state. In another enbodi nent, the known
wGe@nasa3d | evel of the bi omarker indicates an PCT/US2006/042564

unaffected, i.e., non-disease, state of a subject who

does not have AS. Wen conpared to the known standard

| evel of a certain biomarker, deviation fromthe known

standard | evel generally indicates either an

i mprovenent or deterioration in the disease state.

Al ternatively, when conpared to the known standard

tralngéf?ﬂéloﬂf T @hecﬁ% %h&ﬂ%){ri{o%%dllcecr}?&é%go %@&tlﬁ? tfaﬂﬁai!ffmﬁﬂhe

l.eve nera
b‘%‘P?@‘S LRrolgin. |a\‘?f1{°8 Se‘é?}fﬁ& t"l“’c‘ﬂ’fk?ffpr gleowhigh Zesylts fropy o
meiabolisi efvelatgdeo metdinye. £ edegradsftion o€ typeatll evllages whikthayieldsl the

ctxll Q’Agrﬂgntt h%rdirﬁ%u E*ﬁe&f&ﬂiﬂmsmg%r l:el?@rst% ﬁ'l%@t@?@f actlvely
en S

ccl Pyt e . SRR piplBRY By Sy JsGRhfe SrgRon refers o
the et @ dpternimngcthr dyelpt the gbieadiomagkemh e gogfreks SPYactiste amd/or
quinidterting expredsidnven fiicedndetérmiging ivdiethee &2 Hieharket Oxpression is

up%éu@é%&d Q&EJ RSP G ol Odtarddaf @%ledc?«ﬂlﬁggﬁlg&dif compared to a
erd tel nb et ecé ans 1O
%g?"é&? ’[(érl SHOStaRpt g Tlhg%fl PH PR eh foh ks standard
le‘mlotl‘émfm thirstep Qfl ﬂ‘!@tltatmm aprdfon detectdnmp ofprassioadges not require
mﬂre&b&lsﬁion of the ,blﬁﬁ&k&daf&th&l@ 1@&; g@l%teh lor Gwﬁﬁﬁé@h bﬁlhrather

a%'a?s qﬁcr(lh@éecrlegﬁng nto egc?%m{:l on Pf blOe L& 1ior gée(cil ﬂbe

exRIrSTRB P hednynancrihasingt ghaneed spis r@ﬁ dﬁ@rent tiee- mpmﬂctung ape
significaad skpmssief @fitBe bionidileerac ho Gfgnifidast ¢hanzd\h dxpeeskidn f the

biGthaliBaddonfirdt ®BIKELY. € 9., ng/n . Detecting and/ or

quantitatin XPressi o ,,can i.ncl yde determ ni ng
whet teFﬂe%B?elor?ﬁr?(‘B?u x pF g qﬁﬁe‘? eiEs i e I%?aéﬁragée quantity of

a Kiemgiced Thoamowriomy b cifialal ahabsdlyte dnwnnegpuhedseckdds
m@leameg ﬁhﬁblé@or&wéﬁ@lﬂ%r fhid R}Qﬁhﬂa dr@éﬂﬁ or @) a%th%eaé}ﬁblﬂtl dg.,

e e e
pr%tfﬁ’r £ ’r?"&fé’é“éafﬁ)@et?fé‘%jﬂ?‘fe that expression of the

bi orfEirckterm dotbjl’t gr ‘ipatienteguised Reteid] re@¥is €ifHér ath@han or non-
hudidn dn@hlier . can al so include detecting no expression

of t.he bi omar r,, Or d ilectln that the expression of
t he bioEP kE™ %tsasn‘gf A% rafo?gol}?ﬁ{mrapf:flgzl@m:ells or tissue

obained fromet whicchglivosouragrifithetissue exprlbwsipdnmay bt kelid tissue as
frdm afegsk SfioRh al@/o8 p@Bérvb€ 3ftlan ©R ABER shrﬂ 5%9 %?o%%% QB a%rate blood

orltlall:lg \llagoﬁrf%%lbtﬁge@ of %HR@ ﬁgldg OSF]Jch as ﬁltoPg thn,t aﬁnﬁae urme, saliva,

. ! er el
SWrabeuwasyel fiudn tI‘i‘ P?e gnbedipienirthacypovitip biommaskartis pbtypingd from a
sepin anplean ame absalinbet, dremanilagsdegeiati b Bionthrker is obtained from
a WHHeQGHIpRS | rml es or vvel ght per unit volune or cells or

(b) reI at asur e densjtaonmetric

anal @%I s afRF &r F"bbg’ %’W‘B@Eﬁ’f@ﬂ’tasm% op Fimgpp hTNF), as

usgdh Bergin, Eﬁrleteéﬂw iefrefento phuman Ryokiae ¢hat existsris pdd. kKIT b reted form
antl@rad KIS uitn@edrie @35ocidted fhl, the BSloyRAMy R&HRIBm B‘r‘mfc% ko

coﬁ{ Q&f 1@1‘:’5@%95 &ng&#ﬂ?ﬂoﬁm [Pkb g ec&ﬁesS, |sgpnge§q ¢fg

er el er S Ooa Co
@I?S’Btfﬁ'l'ﬂi‘@dn’ff%ﬁ?faéngﬁﬂ’e@mca Bh et &/o(1198¢) Nerursdl2:724-

7219; Esws, S0 lal. (58D Bodhewidoe 25 250132(1- 1326 54R1 Riies, E.Y., ez al. (1989)
Nature 338:225-228. The term human TNFa is intended to include recombinant human

TNFo (thTNFo), which can be prepared by standard recombinant expression methods
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froma fresh, frozen and/or preserved organ or tissue
sanpl e or biopsy or aspirate; blood or any bl ood
w@ovdnssuent s; or bodily fluids, such as bl 00dPCHES200/042564
pl asma, urine, saliva, sweat or synovial fluid. In one
enbodi nent, the synovitis biomarker is obtained froma
serum sanple. In one enbodi nent, the cartil age
degradati on bi omarker is obtained froma urine sanple.
The term "human TNFa" (abbrevi ated herein as hTNFa, or
sinmply hTNF), as used herein, is intended to refer to
or uithasd @pirkicitlyt(Rak B8y séms Catalog Nk R1660A aViichebypolis, MN).

TI\?FEQ' @a]&ﬁr&%% assoc:| ated form the biol ogl cally

act f or osed of_ a. tr

nonlc Bt | Fﬁb'ah@"f %%ﬁs ﬂse\ghw*f*wét'eg%m% ARGy activity.
Thie Tl alsp dncledasreatle df ﬂuranhélFN]Fm hufman agtibogiteandrgribody portions
de&rxbeathe?éni Sé F284k gme ld&?crfne&& 124 -pafedil NJ3281090,382:8,258,562;

|
.45, gha 1y B1Y. 75 @g@; ik 9, 328 o PRd0rRSKs, m one
emprodimeny, thet BB dohi t¢rrﬂ;sp<m thethe devartion anhen priird AN pnmdibody, or a
frelgitebiNtheago fihicRidigRim IEmab ERemadd&, Jehavdtand Johnson; described in
n ¢

cg:gﬁTQmE%B{ llqg] Ks) %}P%q% 's) mﬁ%‘d%‘}‘i%gé% 2 W h%{%ﬁ)eg) d’S_iZA (a humanized
may B’MI' a?%boaiwé&%fsé’ 8 (@Bumanized mgpoclepgl anti-
TNEaIth‘IéNEbodyl friaintot), an antil- TINE sl Adg@epchly GNT O 148 (dimumab;
M¥drBx INFaefGbby ktywd b@ntsam a&&&aaulﬂﬁiﬂéiﬁmﬁﬁ&i@ Rbbéipe

LA 4 AR RO SIS iRt ANt L ROEYoR YRS LOBSES). Additional -

TV petibodips whishoee), B8eseddn mnmmn@r@ descoibed 1rchS iPatent Nos.
6,59334 593,498,270 181450 M8 0an 8B 4 B sNamch BPHBRh it BRodsiated by
reﬂerg{%%?’ég Ixi Q)OQH& e%g%)%gmegﬁnﬁ:ﬁgtﬁ‘?a %rmn Cf')rqlsq yﬁ\hp {'usxon protein,

&1 HgHEREPREPTb, Amaet dascHiber i 1Y QA3 SoRant SHAODM06476,
inderbomted l@ﬂfbf&@hﬁ&l@aﬁemﬁ eRcanoltetl etbollintent Rat @NFdNhhibitor is a

% h CDP571
rea}rﬁ@a&n@g Ogér%gqr E%tp[ﬁ%%@ehaelr eIGQ) ant i bod%/ -
ﬁ{}ﬁ‘&?ﬂyze‘?f 496 BeTeth A1 mimded tey erfpimapunoglobulin

maletules dgmbns@nfribm palppaptide chdiks,dAo HeRep{lEEthainsGNE@wo light (L)
chllﬂi% ih@Rl bR bﬂ\@gﬁf 8X bandh, Eadtt (#2%‘95’ chaff€is mnpnsed of a heavy

TR teatoh (PR ialbTieih FRECS o SR sheavy olin constant

resloc}gﬁhg heavychirEronstangiregiongs sbmprFedoft thirsdiossaing C3H , CH2 and
CHBYE&h ligir dhiif ié BemprisedrifiaQiph E:Ealﬂ &aﬁwb e&bibm (d&b&wated herein

asg zgto§8 0 an% eﬁgé?té}: W%m cg)nétgrgt 1% 1on qg&?gham c?nstant reeglcn is

or por at

CORATISEH Of phe dameine CLe e HHhEM VLt WaionAEan bafireier sybdividad into
regiiis bl hypmv;miaﬂilmyntenﬁedy compleﬁtmtarﬁja tetehinigd fegjons (CDR),
1né@§ﬁ?sed%§l‘f ggcﬁ'g evefl ntgnM\Q 8 éﬁlg,@ﬁg Igglons (FR).

el n n
R w%nwi of e ﬁéss R i —
tepnings by cpboretarminusiBEhd :‘;olleﬁmgmd)er FRig GIR MFR2, CDR2, FR3,
CbRBt FRadyhe aﬁkﬁbdd%ﬁg)f QY BvEntidnSark AE&RBEY cl)rb rﬁxr{h%f' 8&tail (ﬁl U S. Patent
NLTRIREERLIA Bl Sakl o SERELASE Blcr 2 HeobiorEs Beedt by
refemr@releoism@reén by disulfide bonds. Each heavy chain
| S CURPIIraeGntiferabiiaRe)boetied To\edl dn@iBb (&g;irﬁﬂy "antlbody

p(;rﬁgnl?r eX&Jt l?steﬁ(i!)el:le% SR o';llg\cl)ll?n%re \élé_:')gm% o% an anylgo&y Bt retain the

ablllty to specifically bind to an antigen (e.g., h-TNFa). It has been shown that the
antigen-binding function of an antibody can be performed by fragments of a full-length
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regi on. The heavy chain constant region is conprised
of three domains, CH , CH2 and CH3. Each light chain
w0 2000089303 sed of a |ight chain variabl e regi onPCT/US2006/042564

(abbreviated herein as LCVR or VL) and a light chain
constant region. The light chain constant region is
conprised of one domain, CL. The VH and VL regi ons can
be further subdivided into regions of

hypervariability, termed conplenentarity deternining
regions (CDR), interspersed with regions that are nore

\
arffHO8g! gggn 1%,@5 jﬁ%%%&s%sgeé Efghs &i@%}m 'a'nggé%
b PR CL AR el B0y e, § FiopRyalent fragment
cdngistinghthedfld eYH, €Rland CIBH JordRas; ((TDRR(abhRBrag GORG a bvAdent
ﬁIélﬁer&I&bhi@ﬁGﬂngiw@fFab HRighRME mfnk@d‘bﬁﬁ ﬁxﬂﬁf’d%rﬂrh%q at the hinge reglon;
v

] O ———
of the JflpmdaY Bflomaies of djnglepen eharantibody s(va adAbdiaemenh (Ward ef

ak €Y980) AnbirgBak:BANRGHEY, VATEH baniaistsdf AVIHATM RN (1) an isolated
cSthPBin¥ntafiit d&&g}{%ﬁ rhdi 1? éDR?rS]IE“\H‘g%gmB%% gftﬂ%ru gfxeﬁ v?%éoqnains of
it et

29 ipdss % Ve RHAS G e(yecag be joined, using
relquPHIP“t methodis dyleynthstiolinker hizt ehdidesihtnge fbehavdian @ single
piotsig thain ir0whiRh tBOVILLedW g @égl&% ﬂ&%"tf) FHAR thRBvAIEABBL Fes

(léfﬁfovﬂ & QH d c.qﬂg:t ?@‘Estcﬁ?j’ gé{et 4En gﬁ e Bl ?{98%2%143 (93 ﬁB-@Z6 and

H;b‘BtPg ¥ ?( {988 bﬁ’%fn("“ﬂoﬂ‘jﬂdi Al iS4 §ér§87a TB8B) £ agl?r@ngle chain
antibodicahenilsd intguiedto boasbsiphssgd efithinthe\erm Mrtig&h-bRdehg

p&Hlon’d@ﬂ@i fibody.l Deer FBR oF gmgfea(gﬂﬁpintlb@dgﬁ sglt:ﬁ B diabodies are

ment ¢ nts
e R G TG
?mﬂgmtemmﬁ%ﬁdsm fgingle polypeMideanhdinChiit wibrga lisker that )is @o short
toFatlow fog pRifing e Hisdenilthd BvddohHiBs MLt}@rbﬂm\ﬁthi%nﬁiefb%aﬁf)rcﬁ)g the

docihcrﬁ L ﬁ) %Rﬁ c@ﬂlp%éngaggﬁgrﬂémi o? w](ﬁg?{ c@sﬁlsqngtcé g gNQ/gptlgen
bl SHeS ﬁ%le(:'v Hollgeriet 1. 6h99a) BenrpNetfedeadt Seiy USA 90:6444-6448;

Polgstkent wi. {il 9) S gicome LODR) -1 1 B3t tiherantibedy wdrtibRUehé iR ention are
?jﬁ%ﬁbé‘iﬂﬁ%ﬂg?{alfet&m Y. f’a(t@rg;mt 6 Ogb 3§ﬁ]d6 é@(} 56&r % 5%9 %‘?9 each of
r g%l 3 t?é%‘fg’d’g’y 15{pr %chy‘h’ctﬁ %?trfebr i nker t h at
ena bB@%ﬂlﬂgw@?&m@ltb arerraekbicad by resompirmnp Dbt temhnilqaem of by
envdyhekic bhehddhicalndeavbd UhRABSInRAIMogiSbulliak. "B ﬁé&ﬂén’cs include

keg ‘

R L T Suple s 308 sl %Bood%éi Ciftghan
dfpec’( ’f9 8’8) Bllﬁfllféwnﬂaﬂmm%%labulw or giibgties; 87 imms@EAIobulin or

argiboHy & ynglesstadidohase tachadiite dirgling sites dddntit4n dechibecliR” or

“IRGHAPRS §§l%d@yt’ hd & éﬂﬁﬁcfa?ﬁ}rﬁndaﬁttﬂbggf hglﬁghﬂgdﬁf’%mnt geavy/hght

or s
<1t Pl PO b hng . &spepth Sberhen rppiaseraduced by o
V%leéib%ﬁﬂé@oési mchiding Bwion of hghrédoinidser dinkingadifab' fragnwaic See,
e. yHSanghiNlai eonmmsarmr EliRXBMpE EHARNSINTR3 5399 (31990), Kostelny et al,,
Jngtmgleﬂ alfsg3 (l%g u3| ng a linker that is

shor bet ween the two dOﬂHI ns on
t he aﬁ‘énst‘?ﬁ"zi‘PNe G fé’é@/S‘fbéV‘@F‘ﬁ@ 13 @seforaasinsisooe puwhich one
aminplacslowplensntpingedonnamshafandne bdid retda) Hhvaipch similar side

cHalie At dniicd M‘F’arﬁ‘ﬁ%'agmeghﬁg'}fégm 'sﬁrﬁﬁm(s?/% k%gg éfﬂg@%% Af%%ned in

thg é’ﬁlu{i{ng}%m 5 t(f & Cﬁ(ﬂr? SrE{NIRS histidine,) acidip gide chains
emqsmy apids ghumyc @ﬁldi) hachargeshpdlarside ehains (e.g, glycine,
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described in further detail in U S Patent Nos.
6, 090, 382, 6, 258,562, 6,509,015, each of which is
w0 p@ongsnat ed herein by reference in its enti rBCHUS2006/042564
Bi ndi ng fragnents are produced by reconbi nant DNA
techni ques, or by enzymatic or chem cal cl eavage of
i ntact immunogl obulins. Binding fragnents include Fab,
Fab', F(ab')2, Fabc, Fv, single chains, and
singl e-chain anti bodies. O her than "bispecific" or
"bi functional” inmunogl obulins or antibodies, an
aspdi@ﬁ@,@lﬂhmﬁﬂdﬁ sﬁﬁne’;l mrb&ﬁdy, tyﬁmima;j@fssdimdmbnpdhﬁ\mleeﬂmins (e.g.,

neI tlélnm %‘ an egté a) ilhg ﬁJhen@a*am I[]I{l ﬁ:lne ot'i‘yptophan)

I functr ona

t&‘n‘?f%‘ét?? bagst(Gs: &K@P%ﬁ“@n‘fﬁ lﬁéawlﬁ}wlgﬁ} PH’aB%\F‘F§ chains
(e gmﬂyxbme,oblfeﬁyﬂlammﬁndgmyﬂtquamlIn@shnd& specific anti bodies

can @i RERUMeRbHIRE" @e%?srtb %ﬁMwaWﬁ&@ﬁ?’oﬂmrﬁgh Bfeach of the

amifig i) uehis oSG arc kebCermiin o o E Do enine
seqUENGHin3Ribedig9dyrivaddemlampriéqularispecigs of briomging ta 4 garticular

" cladb8AhiloBe réhfi®le soBmonOBEBE ChkinY & K618z W corresponding

segﬁlegégs I’rgltn Oa% other géec%c'se qn %‘ﬁ% gh‘l%adfr&?ange 11'?&%58 ?ea%gs a cglmenc

anrlbgqhd%amr@wﬁgldan& ifq%gmant & whichithe Harigbieyqsiens fobogrﬁlﬁl& and
heacy chdigsinthiis tihavaridplsiegidnaof antiledidsalenived droen beespecies of

gﬁgdrgg@hgr@ tﬁ%rg{agmhpb%hy %le%nnﬁéé&s% 0 S &'aaeﬁb%s (Eastibodies

I ni ne [

depigey from,ahoharispecies. o st Wﬂ&?%&h%wsat% hjmeric
angibddies i made(bey, graﬁug QBiRtseﬁ;cas parawge petibadysaitireframework
regi®ht BLa hiRER BBy, t yrosi ne, cysteine), nonpolar side

chai, euc |soleu
o o) b %eednﬁ%’ﬁﬁf?ﬁnaefe TorARbadiRb i, ﬁm}?ﬁﬁ léaSt one chain
coyarinigr W@h@degmefr@hww regidyes, substpetintlynfsom\adiuman antibody
chaBO{réfdfredl €) asie adéPidd intinwidiotilliai it antiBody) andtay léasd e,

&ﬂ?@%g@%ﬁ? cﬂ:‘? t1rrn¥1%tr8§ g?} QCE@& %Lﬁ&%&ﬁﬁglg fro(;‘rt} 'a%n-}ﬁtman—antlbody

ant
(e ragRss)-ofn M@l%ﬁ%e grafing efihe (2% M&W aaﬁhothmypwally
urtleggofirther dleraticagan srded t€ dhpresp affthitygindégismnaRandgenicity.
ant i 'Pﬂéjieﬁﬁ ‘ﬂﬁflﬁ%ﬁgntfe{n(ﬁ%@y pﬂ%féfé 4 tﬁ)% cgﬁlgglas}nl%l more than one

bel on rticul

a‘glgﬁﬁé%f)ggllnopﬁge c R ST friam e,hao rh:W%@'&u gntlllapdér égrB @ﬂagxﬁbreco gnition
sigequbeTeda ftetwamateny't matiboglydios Emir ahtiganecegiitdn sites, , THeherms

--mma&dlﬁ@- f'@i@ﬁé&ﬁ@' atrfsBééTﬁE" @te%%}hééi?ﬁ’cy 8tc. refer to the number of

aFRsrD AR e TR LA S ok (s fhrone! tothp Bgmprpot antigen
regogritipn sitasppiceeny ina mwltivilons andibady.i Tetexammie.gnsnonospecific”

arfiibody B anfifeROVERISon Whed A1 biRa tedSBicad itope! A WISpRITR" or “dual
s&gﬂﬁl” %gﬁggd@; s a@ ?ela§€&%ea§1%%§n r&agﬁ%ggﬂé it %el{ds aﬁ‘fgs{ Cpl{n ope and

her
atileask Ang erﬁlgee FFeEnitiornsite thesciads aa?ﬂ@Oﬂ%a@tW thetds diffrgent from the

ﬁDEiSitd;feO A Emtﬂw/aE:na nicnbgsbyifta taatibddy hdsanwitipleantipgh tdgnition
sifds ¢ t hﬁe%}?uopé'uﬂﬁ'%ﬁ lémtb'l %gff%s an{lﬁ&ﬁ; hats‘?nultlple

anti | €S, I se at cnal n

TR PSRRI P PRSP RS Of PO S higBe and some number
oSwbichdirid abdcpnd epitoe theniadiffierentfociy tehfirsh epitefeer red to

?2 ats {t‘Fﬁg k0 Fh‘i)ﬁfani a@ﬁtﬁg?ﬁ‘l Q@gégltdrhe%m a8 Eﬂtgﬁfgﬂ)tﬁ 3hdud antibodies
%Vd‘ﬁ% Y%Im%?% crnls reel ﬁ E‘rgm%\gg e(;l'mqlne(lnunl.)lno globulin

sequences. The human antibodies of the invention may 1nclude amino acid residues not
encoded by human germline immunoglobulin sequences (e.g., mutations introduced by
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(e.g., nouse). In addition to the grafting of the

CDRs, humani zed anti bodies typically undergo further
wa@bdognsu3pdons in order to inprove affinity and/BCT/US2006/042564

I mmunogeni city. The term "nul tival ent anti body"

refers to an anti body conprising nore than one antigen

recognition site. For exanple, a "bivalent" antibody

has two antigen recognition sites, whereas a

“"tetraval ent” anti body has four antigen recognition

sites. The terns "nonospecific", "bispecific",
ratidorh opeité-Epecific MLRERESERIVN6E Or b kématichtation ik hBo), for
ex@H@P@fn_ tﬁé d.ﬁl;isf ﬁdqgg:aﬂ%'l%%ﬁ?p %Wetv 2 ?hesqpl‘rﬁ "Puman antibody", as

specificities §€s pBos to the nunmbér of antigen
usp BRSO B9F 18iepdRe oiRElDgh et hodies o MR COR: SaERtss dyrived from
thegermelinzags] appthgr Inapnoalpecipbeies, sach adoohyuse, ave hesn grafted onto
hun@EOBAnbek sht&red! | bind the sane epitope. A

" bi cific: ar."d ecificy . antib has at | t,

one. Ao reBmpytl huRBE Rttt Syt i rended o inctude
allyimypantthedics that azgsprepered aanpreseed. cemitagnirtisaated ibyge¢dmabinant
mbdnsgisuch @%ﬁﬁbﬁﬁi&f&ﬁpﬁ@ﬁgd hidbg b yedbnitifdif _@kplfeﬁéiml VB&or transfected
{04 9880 L L RO DAL fom o
conprRingigrial lymankibody digrary %%F‘é?ﬁd fyribprolesleyd antihedippisplated
fromasnralinhalple .  anhoge) thae dogarispeio fad humsan isaendBlomgin gdnes (see

e. %’b TaoPengl. @obby fliceRLLR Qﬁs.%mr Mmﬁﬁes%rq#}&f Rxoressed
ind a.second epitope that is different fr t'he s >

°f8?}F? 85&%%%&%?‘& Qtﬁ%rfBﬁW%B&?)“’?s icingRf ymag; ipmynoglobulin

géngtseaerages © diber A seatévesli Buchyzvombinaay abdrearitebdies have

v RIS AU conB@hOREIoAS HeMESH FHRMUMHIBLEABHE ihARmoglobulin sequences.
uences.

i munogl obul i n se The human, anti bodi es of the
1 QA B RIGAE e S0 Dbt bithioh 8RR efirs gayected to
injire BREAS e AT hER A ABigN) ahsgenieipn BHees Ig seqpences is used, in
vindl sahb i mutdgehei) aad 1y the dadicié béRreARRGfhe VH and VL regions

Y ; : ¥ | oz
of e 3bih v nfhith il yelsodlen SRS, Gl uBt Ll dldiBhaed o
hyggap gexmiineneH pad (KD pravsRceintoap daynatually g¥ist Wibinths human
antﬂiodb/rgeanﬂmjrepmdﬁn@im\deo.anti bodi es in which CDR

ol iRt A A, bl Al A APl RRkies cpn be produced
bR QR DA FRERBIARC S Bpem B e by s pp e einsuse s described
imP@ddngmationa\Applizstios did. RETATH86/0224% Eanapedn Petent Application
NoN¢841087;arofead tﬂ"&a@aﬂ Wp?)ﬁgzittﬁtﬁl N@.?? 149%; BuRRAE Patent Application

X 3 al e 0 | e a .
NG R ARE bt AP atoR] pBBL R N W OSEI Aol s TR Ns. 4816567,
Egsgnean Spisnat Hpplicstion NemJReOR3dBettar ¢! al- KEARS) Selehice 240:1041-1043;
Lwersgr (1087) Proct Neil. Hedd8yi, Usat 84@9:39@;;%435 QJitla_Ethif. f198M A Immunol.
! )i tQy CONPI r ng i L2 M. Niah
’Z%Z’g%?r“’@%% s PR (AR e DUTBILANDOSY 8121021, Mishimura e
ab AT9D ey Resy@ 398 0p hiiiooR ! fif 4HE5a AR G4 Age9: Shiaw er
al. 8R! Hbtll Cancge bess. §05EES53e1309); Maytiwn (@98 Scidrk®229:1202-
102 0AG A1 585 Bio Pe BRfuks 821801 DAt 8. RILRMRA yones er al. (1986)
SIS T e (R Aot e e B 2
(540 ntesundd. Bt1153BK60s Queenesy., FBoc iNark donii Stant/S4 86:10029-
1005301 9@9;, itpslises, 1baves éﬁs{ﬁs@tﬁﬁl@@ﬁ]@zzz@}ﬁm 56991780 SSelick et al.,
[ rom n I MMuNogl obul I n sequences.

V?ﬁ dco\é(?&gilha"&%%?ﬁé%eéz h’gag\/er . such reconbi nant

humadaiiselpisdiantbede, 8sinjeddreeain.tis intpndeidite gefaritocapeansibpdy that is

s(lﬁsrtmtidél? TreRof DtHeRBhtibd BESRAM S diTREenD e n Js R OHIAREYS 2., an
IS used, In
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vi vo somati c nutagenesis) and thus the am no acid

sequences of the VH and VL regions of the reconbi nant
wa@piorlogddes are sequences that, while derived PCDOSRNE042564

related to human germine VH and VL sequences, may not

natural ly exist within the human anti body germine

repertoire in vivo. Such chineric, humani zed, hunman

and dual specific antibodies can be produced by

reconbi nant DNA techni ques known in the art, for

exanpl e using net hods described in PCT Internationa
isodgpd iantibodynthhicpe EIGEAIYSBIRAO R PND 1. iEWiigyaaiallPd R RIF antibodies that

spﬁﬁﬁl:él bing r&nﬁ@ens Tadbr tﬂﬁl?hTI’@’&P p&ﬂ Qsoﬁ)ﬁ%c? Qﬁtllﬁ%@lt&%gbicggcally

Eur opean Pat ent

b Gk POWAT ST CEH TR (st Aotesss, Sugh as TNFo
mdlgeulengomiotBagpEeiTs (dseneyrd an fiBdics mlbtamm:dlm)atMoreoMec an isolated

anfiBSdPH3y bB%hbﬁﬁntﬁﬂlgéﬁee o %&%Leﬁﬁh@ﬁ%&r@ﬂ&cﬂ‘%emg‘ﬁé

ga: 5Ol eR0 S s Ubgies R 96 anpandppdy that neualized
w SStZ‘fI}IYé 37 intesied de gfer (0 POgMIibpibwhosgpindingde#TNSgi results in

mlhiSAmBﬂonhébRwl&BglcdlllasﬂNlmwt&lmF@J ThisLiABibitidsAe¥cBE biRESgical act1v1ty

5
ot b i b g o
iy SUGh afé 5x @é?%#é@toz%%wzt 1 y¥trogr ppiva), RTNFor-induced

03(1498 astiBitiohend hilhFesbiddidg4o hUNFo RRaéptoiNo . THes@RidalRs of hTNFa
bidiBBR%I 8dtivily: caf 2 88desNNAH heDt mora It sokRal s\é@{dgﬂﬁyz%rg br in vivo

asmé%*flgas) S e 5sB0 e Erttelly, ey ofen

anfihedy tonpemralige hTNEp R vity G2gsessobBR inhilsigon of WENFo-induced
cytotoRidity 0 1.9k coliH Bos ABRditibnad ob ABerhifive pdPamet@Pdf HPXFo activity,

8 Py B 0 BBk M s P AN v
asagpggsure oL Mk e rinduse Xpﬁ% lag actiygpien.£anbalessessadee of
ot h eThatehnbtsdnfe& plasmoigredoridnes’s Ak ueed hegein] fers to an optical

p&ﬂsﬁx‘eflbz? 'tﬁa't Qﬁ%\(@ic'fg the_lﬁ%'lyss‘ﬂ]x SHARH. 'b%gf;{?&‘ D?ﬁteractl?ns by

ecl a 1s subst.an
aEiEiRp i Derlinnt PRabi §RmAPR AR VIR P STt B example
usﬁﬂg\ﬁ&)BIA&Qra systeat Ghamnadib BiysehstatAB Jéppshla; 8lederbamibiBiscataway,

NI Nor&FuAR deas}wbﬁg sed @Asmgmséf Uesa%tevﬁ B)st @69LH& snsson er al.

n ecj e
T e S AR e P B A oo
eliabJ1aPer. deli Beepgrite§: 8% andtishansonay by (19 Assial. Bidaber.198:268.

cel | ThaterPtieiaks and/ }ﬁa!i*elﬁ,rh@ el toAefeR Q3 HhE ff ratd Wbnstant for

| b d t hat
dlﬁgegﬁtﬁr%a&%yozfga aaﬁtllﬁﬁ-cgﬂﬁ acttﬁ%/&ft b%)dy7%'911“‘%@]&] S0 to refer to

an anbf BBy K o seusEereiey i dtandeddo Feferit e isociation constant of
apaﬂhpb]atamnbcml@ etnltlgexbmémgncuﬁl activity of hTNFa. This

i nhi Gt 'té}ﬁl 9,1 he Wl PAREhCRIinRGAd Yo r)éfegféo gl}lswc:)g*c t:anltP 6f the

RS S T e FicRleRRas oF it 7. acutalie
cytgtogtatyi astivity.(ei ther in vitro or in vivo),

hTNthe Rt afic el Adid #ol@eld v ad ha r@mn,hmﬁénd%fw iRGudeDNA

ese, i ndica bi.ol o

T A G N PR T E A N
d@%’i&ﬁﬂﬁmﬂqdnb%mfsrably ismwaéw%sd@Q%om in the art

( see THe SernPabdiated Naclef, RBDmIfednle” Pisiised aben inf lBfrence to nucleic
z
AT
isriepdediaielirdo a nuclss asistAolesHis inoThigl thermaleptide sequences
epadarngethe antibodylddfaatibedy portipn are free of other nucleotide sequences
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the ability of an antibody to inhibit hTNF a-induced

expression of ELAMI on HUVEC, as a neasure of
whIiFasdmsluced cel | ul ar activation, can be assPEEES2006/042564

The term "surface plasnon resonance”, as used herein,

refers to an optical phenonenon that allows for the

anal ysis of real-tine biospecific interactions by

detection of alterations in protein concentrations

within a biosensor matrix, for exanple using the

Bl Acore system (Pharnaci a Bi osensor AB, Uppsal a,

en@winipmntibodidRios aatibovyporfibhs. th&tWind AL SRS oM SR TIRS, which
othe® §ec§?éﬁ£@| Iﬁaylné’ctlralﬂy%ag'? %&ﬂ%&eﬁiééﬁ jat @x%m%g of SImrcSBﬂA Thus, for

sson
’éPEﬁ’f%c‘H’r? ‘b%@ 1 theinvegsipn’ ey@ﬁwsén\”étragmn of apayti-
hTNFOL m1b0dR@gx:¢gmsmo Bhek3Bqueanek e}mbangmhatvnlreglwﬁﬂqht bind
anﬁsga,lsoﬁie@@mmﬁa%ﬂs The term"Koff", as used herein,

IS i ref er the. of f c nstant for
d| sggltgl ati o‘ﬁecg il ugﬁ‘% B?SH?‘%‘PWF I AP 1R 3dyprleit dsid polecule
ca fekansppring apptheknucleig gcidge aviich gihas been fimkedn @B type of

vedftef fsra 'tpdlash’ﬁ&" cvisislpifers k@A cranat dibl@firahdea 'ﬁNK WY i 1nto whlch

adﬁEF%??NA %Jngﬁﬁ éﬁ%ﬁ ? ﬁgattt%dp nA{zotﬂgxhttéqe)S gﬂﬁ gg#s or lgta] vdﬁk' 87ctor
WS PAIFBRY SN AR oy b figatad inen i egpiagag. Certain vectors
aresgagipllic off avfonpmives esplicatéongin a hasecdl! wkd Bhidhthey ol 1ﬁﬂr$d/uced (e.g,

ba@t@ﬁidtl\/v'eﬁ%rs fﬁ\ﬂné & bQ&tepM%lr%‘irpoﬁ%bﬂcmneeﬁxﬁl egallson%§ m

1S 1 to 1 ncl es an

vec OTSZ @itléeg ve OHSUGI i 10 %Hl%)n?% AMa 1%yeo‘5<gs) can be mtegrated into
thesgengme-oftarhasties]] epondotrbdustion istodbel howellparelf theraby yreirsplicated

alotlg whHEEIﬁﬂfoaﬂth@nBWofgbﬁert &driin V&AbALRE E:&ﬂé%leedf(dn%‘éﬁgg the
erein._in.r e nucl el ¢
S v e
hesg{y as/recomypnntieRaEesHPR HeHIEor Simphhi exntessidnovacairsD. i
geueraly ckpessi@cyattom o€ atilig ih Bedthihardt ']B\Uﬁll-téé 120 %re often in the

fornf Q&ﬁﬁlse@x? eé}gsekpﬁneg{ﬁcag&gy Penll e'mbdo' ﬁ) may be used

nuc e s’e uencesenco

intggehiengs glé(sascﬂw BlRsmihiE yhe e st comamen]xused ﬁnma?ft\{eg@ﬂsﬂowever
thegnienrtionhia inthifddeap indhidesuoh beter S@tnEeprdsiivn Raétdfsabich as viral

vedtbRIk. gt heplagiba U@fe@ﬁ{/éjrekrﬁvﬂu@ ”ac&%B?mx%e %@‘ad&{&u%mcxﬁéd

an i sol.ated nucleic acid I nven
v1r3sesg§v figh SCVRCHUYRISRE %‘P “UMSanti hTNF a anti body
cont@ﬁr‘i% e@?mbmasﬁwemlé’s(oeswudy tosschid?), MHised ewns is
intéddrd tb Irélﬁr Y ¢gERfo Whitlla r%&ﬁﬁblhwe%pre-g%ntv%&m has been

mtro\ﬁ%ﬁécp r It ’sh&%d Y %ngs{o%d Mat <8 S}lCh {éfr%%] glge 1§ch1§1{3$ H)gregeﬁ Wh%rlxly to the
Pm?ﬁ&e a5 F%bl Vel calltbat {fhihe mrqaenh &5 surbemncqll. fResduscraatain pedidications
ma\ye:c:pmr inj ﬁc@eedmgmﬂilonsw&tb citabeinbitdi DnarehviedHidntal influences,

OMBLENySIA AR ble %jﬁtlg\glt B M b&ljgnfa&(iil’r bhone lstlng\r@ngled within

t her VECt
the\ﬁcgﬁ? é@l&qa éF%FrPSéEE‘? PSSR DNA segments may be
| i gdihederon t‘@sp,l’f@smswchhergmnmf&rs t€en taionnVELTF & iifibitor which is
adﬁﬂﬁg@}eqt@ﬁasabgegmonous replication in a host cell into

‘ teri vectors
haV| |%1 g tt%?% arba?’wegﬁ???e ‘i%é(iﬁs d@’%‘f’r B %ﬁﬂo%’bmg freiphibitor
whigharg pplg\m@t@qudp g)subﬁ:thfgr ttwgqneutlg tieetngent. idfinitinié-satatle dose
regiMBabt ‘ARuMiple-GirfablLdide Bferhp\Pebsatida trBhthhent schedule which is
based on administering different amounts of TNFo inhibitor at various time points
throughout the course of treatment. Multiple-variable dose regimens are described in
PCT application no. PCT/US05/12007.
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the genone of a host cell upon introduction into the
host cell, and thereby are replicated along with the
whomy/oglsndne. Mreover, certain vectors are capabis2006/042564

directing the expression of genes to which they are
operatively |linked. Such vectors are referred to
herein as "reconbi nant expression vectors"” (or sinply,
"expression vectors"). In general, expression vectors
of utility in reconbinant DNA techniques are often in
the formof plasmds. In the present specification,

" pl alwitelim adshinge ad 0scd HEpein xefeds fikht RIS bR gmadt aysuBstance
e
ST A PR SRR LR B o

%ﬂ‘ﬁ’é‘s f expression vectors, such as viral
vectlredefas thiveeldpldosiag iregimae?,ébiwsekly dbvsiogl, and Esiweekly

ad?ﬂn?i\@/fe?ézﬁd'nusﬁssuséa GeRGE Q@fe@ﬁ?%'tﬁﬁeegoﬂéé' Mr it OmlsMH %Qx substance
(e gappanf e pibodliSh spseg achiis A gramentp Aoierdve. The
biveekdy desing tegimep is net intenddd tojineladevaivehkly dosingrrbginzent
Préﬁéfﬁbﬂs‘é&h@ﬁubé&ﬁbé){s dmsnkees vty 9d|t90&e@s, mbréﬁief&éblp &very 11-17
o LA RAEakn L 5T A0, 4 RO ARy e
of sﬁme’an cé‘P‘P mBB% u%?énéhff phipse frolnst peant irb?@n'?mynon with a
secwclagent? isclodesadh-admipdstatiah o6 A firstagehtoandi 4 teondrageat,ivaiich for
exg{npwzuy 9@ ARES13Ld bP fxltéf‘?rﬁ!&&ﬁm tﬁé‘ sé}n@ Qﬁﬁ%elﬂﬁ%ll? %cepume
fa sEel_ntlcak tf tg} dcb i’r? put _are
°th€'& ?roaéianw Aiiom Pha ‘é%&é%“ oo lloRisd g the sergad 2geny or a@umstraﬂon
ofiibeskched agent, ffHewed bynthalfisse agends Ths prbshietrinientionetherefore,

méladémn@tmieaabf SImbibdort hBHARLRQS tri¥tineht dridl GRMBiRAIINEHRfaceutical
a. subj ect. The term"nultiple-variable dose"

comrPOISl ¥ different doses of a TNFa inhibitor which are
adni Rassteapdgoneemitanthpsciatthe phragh iqonsemithnt therapeutisriteatment”
in¢IMdéd adahm:s«carﬂgadﬂ S efloihahé pesaive of A second dgdept. eA\cahédbitat

th%l%égu(ﬁ A ¥nt rﬂ 64 DS ﬁ&%&%ﬂ%ﬁgﬁ%@%& %ﬁﬁﬁ thitd, or

mnits erln? erent anount
diftamst paFntre ¢qradatials "1“?15& £ SPRIUNIEHY SiegrRsyEic treatmegy pasthod also
mofudbs mathods in wihidhithe Fest vanddibibeal dgemts aegidmEnteaedin the presence

oide?sce%f)h@@ldadcf‘tuﬁg aBORL, '%élﬁ%@&coﬁg{ m&&:& QQJmsT B8r example,

dosi n S refers to

mi it SR TPASY PBHiStre, cb cpRoqyIany hergaulip tegment method
may be buebpfed siemuhisecyedifferdne netpesutiior esinelet pyeadter may administer
tol Mbﬁéceam%tgeﬁf aﬁ%@m@ﬁ&oﬁhﬁiﬂ td ﬁdrﬁm)ster td g §u%§ef£5 a second

oSt N i nen' OSln
ough fE 5 ARl ey be SRR o il 2 gy the sume

timgeor gt ﬁﬁt%@m w5t long ey Hhestitst rargt éa@as‘éﬂawebaqeets@ are after
adifinistiation Nrthegstdehoel yﬂ the GecondligerCland additibhal \vgets). The actor

aﬁ%&?ﬁiﬁgﬁgﬁgfﬁé ﬁgtg T?%Wﬁsdoy ng regimen is

re

Pr ef dPSHITR %ﬁ@l%&&%&@ h&es Yy fn‘ﬁrg‘f‘e’ie gk/@ﬁfdgﬂ-nrgtwﬂon of
twiagsmornmiherapewiesndistancesew.gr, yan biitiI/NB@ pstib@lyeandramother drug. The
oi%feal%r |n¥ay &V&fxﬂmis%eré@ SR hitaRD e iDSH 0ftb S5SHL A g the

gve %4 n é E[%%rm conbi nation" as in the phrase
adrgigtabp é’g Rentt RN BIA%on with a second agent”

i ncl Jdegeroo-kiimsmised herpinonfess toa packegechgreductanthpaising
cSRpOMMAPFRA whidHoCdindiister the TNFa. antibody of the invention for treatment
of a TNFo—related disorder. The kit preferably comprises a box or container that holds
the components of the kit. The box or container is affixed with a label or a Food and
Drug Administration approved protocol. The box or container holds components of the
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exanpl e may be dissolved or interm xed in the sane

phar maceutically acceptable carrier, or admnistration
w@Rooa/0843nxt agent, followed by the second ageneCT/U82006/042564

adm ni stration of the second agent, followed by the

first agent. The present invention, therefore,

i ncl udes nethods of conbination therapeutic treatnent

and conbi nati on pharnmaceutical conpositions. The term

"concomtant” as in the phrase "concomtant

t herapeutic treatnent” includes adm nistering an agent

inventi¢thehjvhese prederablyaconedtiddyiaigia Mastify, Salpeaiehé Holypropylene,

RS R S Tl U O Ol D o

fir.st,” seco

alsg melue ipptkyctiogs foradmypistsring sht TNFeransbady of thedayerdion. In one
embpredimsat thedait ofitbe imbentine idvhdes il fohinalatibh@ofiprisingahe human

g St PO B SRR S5t
ad d%ﬁgﬁ% spggtg r?tf g\e *ngs?nté(gna%aéés’c 911}] e g%tﬁﬁ %erein.

previously adm ni stered. A concomtant therapeutic

11.2I _r;eﬂam‘ﬁ eMBdciada : ah@ Sp¥RAVRRIBRIeA1rSe DY
| : .. 0 act or .
7 st T 1] o s
sp nl}?s Eﬁﬁ) todels tn dtgmingimpievenetacsrecialicemty sishral

improstenbmts AdM 3 pati@rts nodesgeing TIFYinhibiex emxdBd @lirrddlly, erythrocyte
scdb@BRtatibiBate QLSRR the 10R] SAER AR pr& ingglc}iﬁi')%gg‘tc most widely

ti me sp long.as the first agent (an i on
usc BERR0 s @ PR ASIRHHHchorre\6h thess BHEkeSh tloan e igpuficient for
evalpati &) mﬁeWw(ta riBueitidtStoeka I(1 %&}B Wt RAeumbing 26c66). The
S e SR e U kil el WU
. i | | . .
e BRSE TAEH L Y ofil5huiatel S Ks ima
patignhs Inggrdidon, dhejinvepgiomprovidear ancihed foodyteaméning aphient’s
reslonsg.to Thprovehentsdnsghshralaysthgtias ﬂiifjﬂii_itts%rsﬁﬁiated with AS. The
.h. . r ng t .
RSB M e B o SRR Y s
patiqgy puhichmiglt 70K s ey apRarentusing heie 19} Breaes, such as
radiagrpphys | Ty wetinods efithe invdntionkaiciivaotagasis) hsthey ptdidde a means
for%l}ﬂk}iht?ﬁﬂde&%ﬁ%i&l@ g}é @ﬁ%‘ di?{&nfa%fif'gﬁf" g{eﬁ%&g ?ggtéeng without
hayig T b dor %inﬁ%aﬁ ° fﬁeﬁ’o‘i"}gié;h T tegw&%ﬁeg PgFodHf Wipe.
The Usasrally, thenmetntion indudgdsfcorpdring bionsarkalelels from &patiknt
havng :AIE 9g s&@&e?tea o hatihg rAStB,t Dﬁﬂl?é/?ﬁ)vﬁ[ ahReRl -levléhsssﬁaéteg Nwith
: : 0 ofr,. el,npventi o |1 C ar e
P4 O R a1 e

raply |
AYF eatac relakyp entbe coptrels dpyetenmining thel afficapyef a TNF
irﬁhﬂfﬁs‘dbstrﬁhlgbﬁs tiap pededtupetcdirlp ohthlrespecilidanprdvik@Rructural
: | [, t . a.
T body ofs'}’*h’é“?#é’é‘%% {8 el b bR R ity Mol e
obiFjhing @ Sdble {Fors by PrtienhEA! HE uPIR S BiOmske dawst Aergined from
thetsampiriivethe sompbodiye BEEFsmans ofl dednideidni n

PCT . ] ] i .
A L Oy i,

. ects..of the i . desc

inHRRSE beBlag A Erad M BE LS Rordiise i ichaaoope tied o dotermine whether

theﬁ:‘?ﬂﬁ?@?‘iﬁ‘@%@@b’ﬁ%ﬂ@Qﬁh@ rfer Esdtgiest er wisghlertadifferent therapy,

in@&ﬁ%idﬁ&r&ni&ﬁmﬂﬁtg@raﬁ l%ﬁé’lﬂﬂﬁvgtc?hﬁeéreﬁp Su@iﬂﬁﬁé'dﬁ:?i'vtg theans

b .apl e ecrermne | royements, .
elgﬂgigeCI a*eltréﬁ;}éaa?% ofg tfl? a\gl:plejér%a?s itaaer responses can g?ma e to cpetermlne the

appropriate therapy. Thé methods described herein also decrease the overall cost of the

treatment process by more quickly eliminating ineffective therapies.
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I mprovenents, in AS patients undergoi ng TNF i nhi bitor
therapy. Currently, erythrocyte sedinentation rate
w@ EiBRpsensl the | evel of C-reactive protein ( CRRT/HSM06/042564
the nost wi dely used nethods for assessing AS
activity, however these markers alone are insufficient
for evaluating AS disease activity (Ruof and Stucki
(1999) J Rheumatol 26:966). The invention provides
bi omar kers whi ch have been identified as bei ng useful
in assessing the ability of an anti-TNF therapy to
pr evidwtinsdntion prodliestanegndass dataiiathgwht bffABcy bf @ TNF inhibitor
foBE @ Rment Bf 2SHdldy Ridrtnt ¥ .,tanﬁglgg{ngvs;)gﬁéylﬂisméwpgﬂsmg

mf o&r.de%ier m.ni ng} g?&ﬁti ent spon @{ovehen .
TERUTLRE RIOTTFETS TRESPTHIRGS Trstrpetiqroine ynaeitisc FRTeRFF dpfermined
acggdingtie threability/ T dles TNFhistibiter i deciasnbioinarkérakgewnito reflect
did\:ﬁf% OB eagﬂi@toctfan?%%ﬁ ie&gfa%lﬁo%gﬁgﬁ sfaiﬁb@ti@ﬁf éé Slject.

trade s Btbolilect ing Fiftn FRARGS Kanaied Frileeminiag tgefioacy
of pNF hindiiisre- gy @ hanaaniake endbodys ot sregntigepwiiding portion
thereaf)) %:ftm%t&?@ fﬂ@%ﬁhi}s}&_ﬁh&yﬁtiﬁ \;\g;s): m{r&&; i &fiﬁﬁn@iﬁ@&’ 1?31 ofa
cofhlg e gfa Ton bfod}dik& anldlbrd H4 %8}% 1ot ArREHrord A didnt Raving AS

it for clinica onEeS, ~WhI Ch ey take proionged e

folf@ing eatspeny il th@g‘ﬁ\i‘?%rwlvalt%e%tﬁ%%ﬂ% Diomukagieyel) is
conpapsdrvitiya khowa steedaiddwed] of theosllagpadégradativabiogaksr and/or the
syRévifis BREIRS a8doclR¥ RAhAR didtdsh stk "OWE: Sk MEaEwLid SY¥ %l)mpared,

..associ ated .w .t h di sease activity, to determ ne whether
e ERRRER e bl ot RRREF s Bovkeantionn s Ben ik roation i pparier
angfor syrovitimpiomagiend¢webist lowehthap it knstwn $tandbed devel.nihrgein a lower
collagenadeigiaatyn Bionfarlt&addrdtisbhéAtis bidmdrk&abid) FrodPtiebafent
i I Wi res 0, AProvin

fofl g Henu Bl il R Ik f HBEEYe |DC KOO ithdard Lovel
m%F%t@ﬂ%ﬁﬁéﬁw e 9%41?& Hihitatas fey the tspatmeny of AS ude

obt dnninothenembodibent, therinveeti @aprioeites amtethid forulidgining the

i wdeterm f"ﬁ@ﬁa L. . e .

i%%%%?ﬁ?ﬁg&gsﬁn? o? t he |,n§/agﬁ?| gﬁl%ﬁé&l‘ e\?@ﬁlf‘ (Illgﬁ portion

T (AN E OFERPRII 5 FaY R SPRPHEIDE CPOHPaE NG Ahie-treatment level of a
cobegancdagralatide biongarkenand/omcdyndvitiy biansrkbaglgtained from a patient
ha(REr A8 At GGk RN idveB of 1M 'c@haé&)’de%?adﬁﬁ&q bldarker and/or the
5 98&@,5 mne eretbhaelr (irge eSI e&é\ﬁd ﬁntﬁe-éli'N. 1t her a%{ 'S
VAU AR F 67 PRI TERE B btstharicxei ol P PERYStUTa IRy
biematkgulengl indisptes effiarcy af the TINE inttibitendpr trssting 4She the patient.

c onlsll'ijd Ged@ehsirpnb 1@t dfabidﬁ?araaadmdaa&e@wi& Jaﬁ@]a@éé Gég}lacl(ijation

] err r sponses._can, be

R sbnfiie, NP B caftbe B34 adcRERONP B2 B LT Homage
asypedaird Wil Aver Bt heAseecty e irvtion Rroddes ampthed oif mesinitoriag the
efficeataf@iNP irddkits, by., ritvenapUiKe intbody, BAkn BGtigen-binding portion

théra6f, ff&‘-‘déc)’e_%sﬁm@%@ﬁlio%?esflﬁﬁ Jf @%{'@%‘Hﬂ'a@ _Ell_aﬁéﬁ é/n ﬁgéa&dr@&#}ﬁﬁqlosing

oo BT B o Bk O ey o) o o ot degradton
biemaskepsidigr  pmeditis bibmarleo ipa patiang ane aswpaag the level of the
c fbgmégemﬁﬁg 'btid}ﬁéx_kbir &gﬁoxdaesgléxbumsltb%?ﬁﬂk@r %P%W sttehndard
1.CaACY .9 er neqg.accordal n 0 e. anll |l 0] S .
el ke G R GRS et e SnBilPiomothal pasppisted wit
AZ Tethinglenes, ardgoreabeain the lavel efthe biamkesijomdhe pafent relative to
tha R i saydadiléves iﬂdicaaess?aﬁ @6 1frI:NF Thhifor m@&aﬁﬂg for UB&reasing
(0] I n e ..

L OSSR EHLRd oL AR, i

ant | Bdpthep pspeqt. Ay inyertion pravidgs peratheshior wegdieing the efficacy of

a TNEdnhibijomelgy, lomiangTSpaaiibody, or eAStigantisih@ing portion thereof, for
pre-deternmined | evel of a .
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col | agen degradati on bi omarker and/or a synovitis

bi omarker froma patient having AS foll ow ng treatnment
wOowRan/0843e3s TNFa i nhi bitor (post-treatnent bi omaP&EDS2006/042564

| evel) is conpared with a known standard | evel of the

col | agen degradati on bi omarker and/or the synovitis

bi omar ker associated with the disease state. Once the

two | evels are conpared, it is determ ned whether the

patient's post-treatnent collagen degradation

bi omarker and/or synovitis biomarker level is |ower

thet thammediteo il ﬁt&ﬁdadrﬂphﬁﬁg‘k‘mmmﬁg% readét&\fﬁhed level of a

A i
tregimegt RO N oL B oGy ot Apeantigen-hindkaeopprtion Apteefiwith a
knéwn etandmj ileed efthefcbilegaydepradaion bidrAarkehirdl/éraf synowitishe

biohAREFoth anatn@ﬁ ha|vﬂ1g6m§t %%56@5@91@'%%0?1%&% le@ggnéﬂ Qs@essment

is dhqge ‘e%ﬁﬁsabf?% BPe o & ‘Be Paﬁeﬁ%-%kﬁgglegh?wlm? de%ﬁad%m biomarker
andyAt # GErPMiisolpmgrkso keviebis lower toh thet lorovanityidasd heyel of the collagen
degpaamib ltlbmﬁrl(el‘\&d/@l@ @Eﬁ@bl%ﬁﬁﬂ@i' Mihids ﬂrsﬁnéé' %qgagp&ollagen

on
de%rg&%oﬁ &6&% L&g a| ne Iofnra'g?ﬁr LFPE‘n‘?‘e I‘?ﬁ@?rﬁ éelﬂ\%"e to the
knﬁ)\ﬂ* ﬁtaad?féé?‘let‘ f%%ﬁ%ﬁwthaﬂ thg umgn T e@mb@geﬁr an antigen-binding
podiegrtheradf, dnprodiotedrik de edfediies for ik ﬁwﬂmmt A D IDIRIPSEENT.

obt g, gechfot e gi‘t@a@i‘ogs %tei'eeﬂﬁs d é th@% IR eplfnbltor is ef ctive at

ost - t.r eat nent I ca
ro R e PR HTASE AP W‘?lrf@afel@aa PEUEfioR R BEDATENES, ByFich, in
turgexeflects iardgcrehss instrobtupdl destonaivny ke jokusiestinattion, vérdtinuation of

thecﬁlﬁFllhl?gﬁo%;&%hﬁ&ﬁtm@qb@MsWer&Y nﬂlvdrfe'eilbofanﬁgﬁ one may consider
| 1.DI|

o B e e R S G A PR R ATy cmsomey comsicer
redmé&g; th@ éﬁ@q frihp LDV ighibiter geavioth lof cffwtive ot irerdinghsS in the
patedifti cacy of a TNF inhibitor, e. g a human TNFa

ant 'ﬁ%qMVen%oH ﬁpoﬁgéslagﬁl fh%id%qj 9 rt I on t he ﬁlg’n blomarker

decreasin ression o ruc

aloge o5 dn a?%gmaﬁl%wghmagm@ b!ﬁ%ﬁ&?‘l B3 VV§U(aAS)m¢ oof using a
synuaiitiebioneekep bl ng itledmbitation grithiartieyede@hdaioaVidmg@er, for
det@ﬁgfrﬁgé‘{ﬂe%@ﬁpdc9@5lﬁ%F ﬁ'ﬂﬂlé}l%r tfbal g%‘&ﬁ#blt %g bi omarker in

ﬁ gtan f}’ qz}rﬂ %Tgev e col | agen

deg H8h Preiisr W erlagy dreradatipn sod/or ywvmblkaarker may be
peiprrhechok @ sanpls thama a pdtitgwelio Iids itdt getcebdiagbtherapy with a TNF
mmmxad@t iy I ONEMlIAEEn as%é@arno% a%m,svth@ b@npam&% %{ay be

decr ease

0C
pe nn Cief\’j;)e eger?m?ehlfﬁﬂﬁ %artrﬁpilegr ofﬂ rtef‘%onﬂa’i?l TERmen I‘"ﬁ?’l %anu'TNFO‘
an%ﬂaoctmé Skredakmymahd Somhpasahd¢ lavalsiof atcedlaginadegranatiph@nd/or
synoiiibbioatarkes fif h cadpRUST of %uheﬁe@laea@ it6g k{xbﬁn rs?a{nﬁaﬂflevel
u SQC ed..w

chﬁragtgﬁgécﬂso%]leg%l 1ﬁ&1c5‘tﬁ1 51%1\8 ﬁg?gr?c%lﬁa%e &ﬁj\t/ %‘n t agﬁnt F}}asé\%d%%d

heaeﬁ??éﬁt eyl B @ grachidate if?th”Eq‘i‘é‘e%?Wﬂé adyNIpnhibitpE Accordingly, such a
patiertinbayt lor selestegl. for traamrent With mﬁmlbﬁﬁya aftibédy, e.g., adalimumab, in

ord’é?'ttb SRR éﬁ%bﬂlgalmalrgg ReliOE fn%.g‘p cclﬁr%{tlj?ﬁmet T %I Fgg of’ {ha disease.

1SIn ari ng

n a pa
| evéf‘ o5f eﬁ‘%eglrfr aeRfFdsars! hbased ﬁﬁﬂp@evaﬂﬁﬁaﬁ ewnénaselme level
of yevawiilegs d@mh@ndifqrtsmmmhﬂs p®imagkyr, Whedeaké Bgseline level is

deiehﬁﬁ{eﬂ‘%ﬁfor Y4 ﬁ@atﬁn'&ﬁt WHARR: TN’E%H?B%P oglys'uc§ bn ?x{ktance t(l}e c%mlage

t
deér%ia ?,n({/(H- esyB%Y P 5& | onéarrh]s& W%lﬁh i Té‘? yvérlxg treatment is
comparsdite ithe baseling level dfitbapatiquat Thereafierya Agendinatiars einade

whelieer tNOTRF GEBI6Y is le B @lcfous BAsRBSEVEOBE th ém@ﬁ&% degradation
regar di ng whet her the patient's post-treatnent

col | agen degradati on bi omar ker
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and/or a synovitis biomarker level is |ower than the

known standard | evel of the collagen degradation
whr@mmsdses and/ or a synovitis biomarker. |n thPGI/US2006/042564

i nstance, a |ower collagen degradati on biomarker

and/ or a synovitis biomarker |evel fromthe patient

relative to the known standard | evel indicates that

t he human TNFa anti body, or an anti gen-bindi ng portion

thereof, is predicted to be effective for the

treatment of AS in the patient. In the above

and/ot saidvitisbiohrtlerilével deddedsed M R Gatibat follbvidghdadnt M. In another
erﬂb%dﬁ{x%rﬁ,qh'e %sé?ﬁ'nerlg‘%ll' Ghidh ? 5858354%? E&}tﬁﬁ ?s()l?\lé?g& Eg 4 nlgznient’s own
C th wcgfetﬁl eséruc%aléign ag}:i‘ or synovitils, Ich, Im .
le‘iegf’ ey 8gt ece2 PEARSQT PYPasiitiy Rippeger db e gF\sRPO#HH during
treptraent _Vj’ith ihe TS inhiltarowhere ot basabibé ivelodt thdgivENEme point during
trehRiid 88 mpdr8ALIE Blonti¥er16vet AP2 bARHne hrAREr while the patient
eni‘%gg)l r{ﬁg%b one may consi der adm nistering the sane
eSS R PedriB ™o the patient. Alternatively, one may
condndae cmhodineny, i &ndws stantland-evelNFbasstiobianacceiedvevel of
thé Cartitigefdegeidhticn atd/ér @ﬂbbiﬁg b&fmérﬁelt Hodakl Q\Fifh thd R&sease state,
. n i La .
e, BXSORICRE QLSS Al AR e WRWBEh R leberitipe cartiloge
degiadation pRd/pr HRgYisrbiomarkgelevelimay babpsrdPngt singlp S gatient or,
altsymativelyi en themverdgerobalionikfron a groop b ASgiatientswiFbhexample, in one
engcﬁd_tiﬁlkzﬁtg ﬁxeci&ﬂf a@%@ﬁ tba_barerafrstgﬁfé% %\iﬁﬁ-ﬁf&%wﬂé‘ pAtEnt Bbetween
vy 6%, anBryabe Pt oS R Lo Pt G bout so-s0,
aboynd¥-57i er abiouhel-Kemgmaly Ihanpibef emhedirent, shskmpiestindard level of
urfhaPRUTUT 10 8n R&SpaiRht ¥ Betwaaibyaa3 0 edN ¥bdt 13008 00NEbout 300-

Ay e . ] : .
A A S
abole3 3B f & rAPons335-REY. by 348s1dh dbew 3dpwdnamabapt 8 p0-3A0 ng/ml.
ant - ANematinély biacinotter gmboditkdnt, e Rhowietipairdiée] heydlesbased on
gyl G and B e

a e < ..
suby %F@hrﬁhqngwn Hangasd fevel 9fhe gartilagedrgradatign aad/py gyngitis
bidsarken Yeveh diaydtedatdthon & bidglrainagietted alscakBy anlgject or, alternatively,

orfr %\\“?: 5?{]{%@&0%%3@ gf ﬁ?%?e{&@éd‘? g%%hﬂy%gferclﬁzaﬂtﬁmplé@ Jefnlo?mal values

OSRIEEY S FUF 1 EEEHEAPTR, PR SRS 21 $95gged in Haima

(2808} QOstad dedieatelroup §liweid and dephrigadidorngr ah andMouritzen et al.

(290D RARRIR bf the RREUPGEL DiYdakés 483 NT PG KERIPR) iPbnd Bbodiment the

krgc; Y aéareldarl .rl]ev%? Sf seenr:(l)r%cﬂslw]—? in taﬂ GnSft ncttc[,cg lh l?ﬁlyeslubl e%f Psabse?vq'een
on't ne patient s [ Vercor Fhecarts age

owWn ‘baselinhe I'e

abpagy A A @adildmedntiser Cogmerd’t (2900} Bhenwneplogwéid N-he

baseRiafiged iateiediatedo e abdvededitadiomarker RAEREAL. AMolub323 to

| . .

2l 330 oy Bl oF ey T e B8 WISAAAGE vr o oP Bt bjyelfon. n
adsbifn.rrrnges of SRUGHIFGE Rcambinationiaf apy Rp eaorpracted values as
uphys @hifoe 1dvesrdimitd arehintepddd torite. indloded alintagidjtiom, the upper limits
AEHBEAL PN £8 nbmERHgo BB ﬁh{iﬁﬁ% Wit r&ifect RRLOEARH 16%ls of MMP-3

%L }é@gﬂtious .b sedﬂ@g whet her the cartil age
& é PEREAYF 8PN ovi ti s bi omarker |evel decreased

i n t Adepgensdl efithefcaitilogd depgradatianmpdtor symp viliobineyarker is considered
aRERA $oE tHe cohh6l, Ras eld piticheY 6lvn\Wié &iatinfent £8€1 @Skrdwn standard

ontrol .is,based on.the patient, Level .of th
ST e g Bl Rk s B P QB Pt B el e gontrol. 1n
op¢ pmkodiznant, the kivebof the seritage deetadatipe andder symigvisisthipmarker
dgmee;cefrbimeaxhxas phiiie id etsidendd ditter biphetlincaz@ed@laiive to the control
uring
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treatnment is conpared to a biomarker |evel at a given
time thereafter while the patient remains on the

WO e@anssns . | n one enbodi nent, the known stande€dUb®oe042564
is based on an accepted | evel of the cartil age
degradati on and/ or synovitis biomarker associated wth
the di sease state, i.e. associated with patient(s)
havi ng AS. The known standard | evel of the cartil age
degradation and/ or synovitis biomarker |evel may be
based on a single AS patient or, alternatively, on the

lewl githg eartibdgei degehdationiad/gf Subvidis bisinddkt RREBis h'f?fer/mcreased
th&XRERbArol levélrﬂﬁr £V E is érgﬁ?xk gnwnh étgncg«l% d grror rof tlhe assay

rum MVP-
er o T L0 e e e B oo ge degracaton
anglep aYnowitis biomaztuderi§ed BOm ahas paflént 59 cordideadDeithe®0- 70
lowé/ d¥dcreas®d %D&N&ﬁb tMIlOMI Lfttlmecziﬂ'?l% dééﬂﬁgt%rg%lld%{ egynovms

ween

bidffEt BRGYs eleterdethedihat ol gD evelow am, FQYn that is greater
thagthe 3¢ araltfémr of 2@3 @9@ eranloucd B2Hs385he lvelitIn3BOtHes0,

entbditherd 2the 381 ofitiRartddde E&P8adaBbA ahd /B3 Syrbiatis BidRtker level

degé% %ﬁlgl '3 @%?é&ed ?ﬁéerﬁ%téﬂ léerg E%r?%}g&%dné%ger Jtnﬁ%ea%g%.}ower/decreased

than, ‘gﬁ gapgel eyl if theyifierencediadhe prritegl dgvichged thegariilagd degradation
angod Smovstymbvmarlser e airdedies freu al mtithioanil o Balt 1kt about two,

thridB abh€ Gk Eie SitksCRichSy or IRE: AR L &51?&}9@%1@0} &t ontroF %ncgfample

cartilage degradati on and/or synovi i onar K V
measuregle %ased on a single unaffected, healthy subject
Igjone epdoiine¢ny, efﬁnacafmfah@m@*enhrbm & shooupyisdn CTX-I levels

fomafbfm wdmgmtléd}yas% lablea&tb%tw@ﬁadnah%-l%w %S&' 5-%0%, about 5-
GOW'aU&% 505%% 1550 dnout 53802, 2830 Lﬁﬁgo‘f r 0&5 S8 about 5-

are ‘descri

20%!5& Peyfi >-& éub Ql’rt SniQay ab&HHG P tehputal-8%b mgbapt?"/a ndative to the
baddbine ior keowatstaaldard(120€63 In éﬂﬂ&h’éod}fneh’ﬂ RffRIRY! @%&T’NF 1nh1b1tor is

shM SARE MOP- §¥3ve14:&fcre%§ %t ak;k‘}ﬁ%”?o%”bt?d' ﬁeﬁ/& z}béuat 5-40%,

ab‘ﬁ‘@%‘ﬁ%’ a‘EFB]t éc?t Psabout Q@é%’ éB‘EJ‘EFt5 3806qplput §- b bout 64 3%,
ab@ein 1%, alhout 72006) orveundticatiatye Whbabdlne oRa8@Sstandard level for
a subfc6f RRGAALS, 1A atfﬁﬁh&%dﬁrﬁgﬂtt cQ POPGE SN %‘VF@]FOF is shown

Uri.nary
Wi B2y of ek o2 80t 0w AL Fikva i o i tandiard
levglifria sykject hanjeg ASE val ues using a combi nat i on of any

of tFemgadbina@nicdtitd Rekhy @bék%gre@ﬁediﬁgﬁiaﬂ@wé out 8 to about
10"%' g}et :ﬁf@{n%ﬁf*ddgg%; %S %Sxtt g>f Hg% i/ngr%rétlril eﬂ%ﬁdﬁﬁ}ggﬂ? Ila%lgesdg va ues using a

°°W"BFHaPPH@ @y Af Fhésﬁbezf? reciied Helpesasappee grd/or fwel/lii® asmihtended
to BT dchidedn IpaddigohstheiupperAbreehtige l@yied dd@fmﬁé@akﬁﬁé tid ﬁbg@neant to

be qii%ﬂﬁﬁg @\Flihoz@sﬂ%g écpﬂ;eréé{ﬂ Qf!érgés%d @é&ﬁéw >3 %[ 1n patients
wiff égt h4 e’a‘PﬁE?ftP%% 36?6?%&% BRIt ol ated the frfventien.
IeveI is either higher/increased or | ower / decr eased
Carighad Hggaa@mwmoﬁgme&pl I n one enbodi nent, t he | evel

of t rtil.age .deqradation an ynOV|

o1 oW P i PonRioaR e o L Felasmsrosed Blillr network
complepred vithghe proteeslseasergerashm(des @oole ARe2QUM tRiolMaYRIClin North
Ant 29:80%-8¢ 8Rahd W(l@@gymhlmfﬂﬁdkwunﬁm Sk 2):2- ;11 In joint
dlsQés%W%%EIf cJ)lﬁa id e(gherll i ncr e ’Iihan t he con&']a ]

gmj ?ro JESSIVe g i <Ay Y CPNAETIRTES JyRRAdLgllagen is

de%rla ?:FL s tﬁ %lgg%lycts of the degradatlon process fall into three groups
according to localization of the particular epitope within the collagen molecule (for
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enpl oyed to assess the |level. In one enbodi nent, the
| evel of the cartilage degradati on and/or synovitis
whr@mmsdses derived froman AS patient i s consiPEr/Es2006/042564

ei ther | ower/decreased relative to the control |evel

if the cartil age degradation and/or synovitis

bi omar ker | evel is |ower/decreased than the contro

| evel by an anpbunt that is greater than the standard
error of the assay enployed to assess the level. In

anot her enbodi nent, the level of the cartil age

reviegrsael Bﬁmﬁﬁg}mmdéml 006Y BlonsarRéroFRigheT2: 6 B\Mekeifl @fidotSstated by
re%f Wy 'ﬁ{escﬁﬁ&%% L‘?Pé ﬁ)%g éqgclﬁc? gg ngﬁégfﬁ%tpﬁ ando hetlorpgptlde

erllncre sed Ccrease

SPIERRSt °41y 0 yrgd 5 11 ?aéﬁré e EcTeRsIas s dAd coagen.
car tMhagecalzgea tiati 1b nomsidld of a giphokélidat stohaamrkit shev el

teld ﬂtkﬁg af }S&H’eﬁdé’ %b Qélbpc%ﬁi@i@é §re' | Dvaknt cer@% ARG ottl‘{@ collagen

strgpds ety W bomser indl el Sh lassn RQIRIES ik preisBRRler hpork
Fregraendprobanatuse £ollagen jaraggnerfted wherT e dantilapé exsraceulshmatrix is

dephaand CI¥eH fragravel ard Pund irbbdth 86funhand m%leﬂﬁxdi@&lr&&ﬁsasaied as

b0 e A e Bl S v
KR408; Shoistepu sheh 20D Fovs 28800 Matysder 30045 rtigs Rheum
SOa‘GtSu and E984 (1889 tPeptidefragineat cuhtaBfihg HIPandVeP ts-tiaks, USP

57@9‘5@ leBéh Qf wﬁﬁﬁ‘@@ inebAIAEd bl EMBlencd Hergﬁﬁ enbodi ment,

ef fi or Is

| ev t%’é"c?i‘se%?éléesaat %%8&@8&7‘0%“*’%“5@%01’&5 Eﬁ;p ME‘% therefore, by
exappaning Sype0isolidgsntepBopSin badidy flullls 3bmmaibot bf eg2ad4tion of
coﬂﬁ@éﬂ car bQ¥rerAsH (sbe ﬁ@%m@%\l br a1- @@%) BRI kB Adibnts 2:61 and
Bl ¢ PR A S RSB A bl T B abiley
to ARGV Bk SlovesTTerers g ﬂ”@fpr???és qrf\n:ollargﬁn degredation ishmpartant from a
clitdie stxiviboind, 8y etiendec dgrsdatiaoh ok'ﬁ%ﬁre&hﬁ&étlnﬂé%tyﬁ RicbN#gzen

fibeds Eac%%gg&% Q5 bg Q%%cﬁlt ﬁe #h eb&vﬂev&%g ﬁ%mt destruction

%%g g I ntef late to theé
Billpgarree 9/ddePd)- e. g. about 8 to about 10@6 are al so

i nt efibethventidredgsaribecbhertiniuses cartlape dagraliati @duliotriagiers to

d%ﬁggg@ }kgfeffg@icy‘%ﬁ auﬁNf" Gnifbie T8I @@t&e‘aﬂn&f’c oA ')\}S Qz@hﬂ:}hﬁas a disease

ﬁ? as alu er and ower mt %
COIPRBTBEY ’c° “Efé“ ‘“r?cﬁ“ih‘&'é‘& aga’dﬁ’uswt df“i’i‘ég% p*i’b ne embodiment,
Ch&rdewhighds localized alwostaxghuivalbinesaztilagn s a eshin thomsthods and

cdrhpasiddie o ink @RRRCLs 4 BloRaree Bt cadﬁrarge p&kdbeyel s of
MWP-3 and CTX-11 in patients wwth AS, i.e., higher

ercent decreases are al so contenplated by the
CY&véntion. Cartilage degradation bionarkers Articul ar

car t Id ageférsedcanipatie@nt, degllugat dégt@d’e:tiloh biomarker is type 11
{
cc‘flf%J @eﬁék%%gﬁcﬁ’e é??gg Q’,;Te?g qg&‘%{ %a%gﬂ? Ségﬁa%égrr}é%%mg from the
CEPT‘W“ tny’i’l ggems S I &rilas ’é‘ﬁ’aﬁﬁl F%WOP@%W SafAnlx, found at the C-
teAmirusiof ithe 'Riength fiag(m8nSofiyitaved tbel 11 tpllagen (Faxriratiew, see
B%ﬁﬁﬁ@a@n e uP @ddﬁ) Ci?xlzb@gﬁﬁ‘ed By férf&gﬁ@esﬁér(\!ﬁb y cleaved by

he. EHONTGE BB oha TR AHC P S AReetpp. LRl vas st

agsheigtedgritugnstitage dpgwadgnqmnl retiafts xvith kneeoktephrhritis (Garnero et al.
(20BN § URKAIRIR hEPH DI 801 DR iihekdiR sﬁl@dehﬁé}ﬁ R1dVati8F BF €TX-II in urine of

{tge%rtsr ﬁlvlh e%(/ ge(igstg earrg}rﬁglvgﬁs Etcrmi al%ed((](%%OGQt ?I &% kﬁaz‘hobzol 71:70).

CTX-IT has also been shown to correlate with degree of joint destruction (Christgau et

'al (2001) Bone 29:209; Garnero and Delmas (2003) Curr Op Rheumat 25:641).
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reference). The different types of epitopes, including
neoepi t opes and tel opepti de epitopes, can be used as

w0 nai7o84303 s of degradati ve events associ at ed WETIUS2006/042564
col |l agen. Mature collagen type Il consists of a triple
helical structure with short tel opeptides at both
ends. The tel opeptides are covalent cross-linked to
ot her collagen strands serves to connect individua
col l agen nolecules into a rigid fibrilar network.
Fragnents of mature collagen are generated when the
cartil age extracellular matrix i s degraded. Such

i, agf%‘rlé LB BRI SSL MO B UL ISR Wby of
su ers or cartlla cat
Bé‘%ttf”a RTARentE A2 ma BWWPPSIPWQ’PPGB&?WE-

de@nmscfy kevekaf GIX-I] fotlthe BetientA011@208ig thatyast veith tHe. TNFq,
1&3@@4%!@' at v §ar@?@d1 [@v@peﬁé’@}( A6k g}éﬁéad SAASR. An assessment is

P%p%h} i d g%@gg gg g'&,g{v? niﬁ%ﬁ?"b lﬁ%g{sg)g%ﬁ@(-n X fetermine

whethes e patiens} rsemﬁ\)rtre@mn‘e(@ll?isnslem islowea thapsthe Ehowy sandard level
ofl CTKall] agésereapéd Iépelsoft oThomrelativée €l§a kh&@fl efagl&d r@b(resentmg the
Ag)@@a.@: agteHchgaJéJ thgp he A9FF Ly, ?rﬂnéx? 188 ffn CtlvedeB%X‘lC trea{meﬂt of AS in

adat i on o
thg é’?&?‘i‘ﬁ e 8“‘(hs"é’e‘n§?l“lﬁs HsHigavat sighdar lzecy@ts)voslddﬁmeﬁw a CTX-IL

levelsirgrhtassubjebtthave A CHiseasegativiey, ial, an(a2R0()H, betretetSs 2128k,
eac hIrP&nd’llﬁ%r ?ﬁc? th?%egélg{él%qn&g ra?g%ﬁexg% PRl .Jnl-lé thPefficacy
&awﬁ??m Aot Srrstuel JaBpes eapaed i BRiosing
mx%m»e adetjenicheniising careparing acpresktertimiddevel g€ TX-I1
frbnln 166 phAgR Madinp A SIlBWE &b&lﬁ{eﬁ@lwh_ﬁ tb@mm inhith@k with a known

I a estr
AP e CRUELfy 5 8 e e B3 B o
tReleEly Q&X élalptqelea@e\ed@bﬂ erthe patientsraskpaiment CTX-1 level is
loshes eliami the khbven efahdaddevedbf @ TRNA. i0fiddiatient’§ Rvel SRCTX-AII is lower

C"'l“[Xef’ltrgEm/e &I th@‘%no% gﬂdgl%slegeldihﬁﬁ ?ﬁcﬁl gy ? 'Igﬂ n&ﬁéates' tha{1 tﬁxg TNFa

-

udes_struct
nbﬂﬂmllﬁgqﬁqctwgqt dgcreasipg; s@hmpgaq c@&ﬂg]e géqpcgﬂt%gtth AS in the patient.
excl bspreémbodiment, thd ingentidrsdeactilisch methbl €onditdradtingnte

ei@i‘%ﬁpﬁ§f 4 TRIFS. iQhibkiBL I ERLMBRNASE AS l?h Q isi comparmg
RO Poae s eIt Sk REPbt eﬁ{e%ﬂm@%ﬁ?f@gha pre-
dgteneingpaptitnetnfedt }evel 9f CTEH obtdigedafrémaberpatientf An assessment is
théﬁhhﬁﬁ&@garﬁfnlg@h@ﬂi’d Reelk/cO8] & cie@érfﬁlﬁ@{vhteﬂﬁ&eth'elg_?st-treatrnent
cF3 Ry b SR SRR R o
treatgenb § Tey Hdevel fiom ﬂlag:@ﬁef(mfrslatwew g Pre-dusa@iantiCGighintevel

irelicatds th&0AH6 INFonghibor & &ffkcliye f&fthe aogndnebLAB)in the patient.
CTX-11 is known as a biomarker for cartil age

Sde radation. CTX-11 was first associated with
%M@’jé@éﬁtadati on in patients with knee

ost eSanovitis {infarhEatiney B reww lakowr( R0G:T)r darheindnfRaatinddy diseases,
sk a@]o%)eoam%se 'aﬁd %§&Q&E@@ Rmﬁl I%Hfi‘)tlééiaa go%(;’g%ulrl of e disease. The

ur i ne of @gt Sj gé | $ Was

PRl hBR e et ik B AL o amadopp ey cxacerbate
jaarmdantageds hlafllx to boelvesthongestio cbondretyt duwitioh, elbgnesl of
anglbMéncdRSAddUsidcB8lefatdd b oteGRtho@br (Bonnet and Walsh DA. (2005)
Rheumatology 44:7-16). The invention described herein uses synovial biomarkers to
determine the efficacy of 2 TNF inhibitor for the treatment of AS. In one embodiment,

serum MMP-3, which likely originates in the inflamed joint (Kruithof et al. (2005)
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al (2001) Bone 29:209; Garnero and Del mas (2003) Curr
Op Rheunmat 25:641).1n one aspect, the invention
wEe@vioshsss a net hod of determ ning the efficacyPOf/us20déd42564
a inhibitor for the treatnent of AS in a patient
conprising conparing a pre determned |evel of CTX-11I
fromthe patient followng treatnent with the TNFa
inhibitor with a known standard | evel of CTX-1I
associated with AS. An assessnent is then nmade
regarding the rel ati onship between the two | evels of
ARGAAES Rhtom $2t3898), neusties hainbdVits PRinh&Rér t6 determine the efficacy of a

mp%mutslafd?wu ehiof Y€l is lower than the known
standard | evel CTX-11. A decreased |level of CTX-11

relative to a knovvn standard representing the AS
MdiBSase state indicates that the TNFa inhibitor is

ef f eqhé vegh@itidoér ciaftﬁ dBAtrixhoRouled 1ﬂd$¢ve@%ﬂce(§%)emllérht

ot SRR ot RO g e S Mg Famity of Z02+-

dqﬂegé%fg@ng@mp\tpﬁggps ¢leave exgracedargnatdix (EEMEeeanetituents such as

chBigbﬁenﬁnd potedabichay. MBIBChedibttaliffomanbhiolpsieNl H68esles by
Bl Itofrl%c?a@ﬁ{sg{_) ridbRhbifashhifacy of a ThE a

cr eag %FSt ruct ur aI danmage  associ at ed
wi th 511987 AREYERO pradesEhrongetin, damhingpcollagens IIL, 1V, IX,

arcbKpandcarglage wptaemgigcmsp Teedaire cutreraly dtdwat 20typed ¥f hhman
MV1PE) wiieh A 480 dﬂéb\ébmnéé the 's{ream%hrga&ﬁe Shibdiabdin:

et TR b i p il e o5 Sl s

megati-pigdinganetadopretenasesoise S B | Nabeshitea Kratieh €002 Patkol Int 52:
29fedher the patient's post-treatnent CTX Il level is

I | X-J.l . t .
gtw;g% %%@&F;r&?Fmgw@@{ﬁged@n%mgvb ﬁﬁsedl mge%}gon is
1\){0 JnMAP <X serera dev elsdiave beem élw\@rut%beamp@@mdtmun@mwm
rlichiatatichi#sehbsaharicbizédby jdntdyhecitisyauchtas BEG peBehyilgia

l?etuHé‘HcH gﬁéongt"i‘@&@&@ss aﬁ?& bk S BryW Ehalé}?txé rhgie\éi% %@Mnﬁ ﬂ{yels are

nﬁ? e | nvent'l an escri
a?f&PteE‘eﬂSéF fingsypadalapflppmatiop(sey RiRpens ¢f gf-K29%D Argpls of the
Rtibwgnatic Bsveras (df 1A% Imaddifhert, ipeertiogostpdies hng corpaed mgtrix

n&tmcﬁmeﬁﬁgéy WPsP@?éclﬁJa%tm -3l @d’&hel?gmcﬂ_ Xxith the Bath

PGB PSR L0 bl S SO S s oo

Faei ene.al XR08dsdehritinRr¢un 6héR11Mde regarding the two
| eve"ISleCﬁmﬁa_XcHselp(ibndébﬁMMBeS Wl@bﬁ@{arfdf&n be found in, for example,

A%%E&?o{ﬁt%%kd74b?vﬁe 38%5 acl? s%%mnce of MMP-3 is also

pre reat

kpgwpand samba foynting for praraples Gswwﬁ%ﬁsmen No: AMPG2AR2.
t 0 t lhefineertioadunbatin€ided uselofied cdrtithige degadithatbibiarker, e. g,

CW@I 'aHB il &b v b?&;lz?t‘fc Lml V&, lg[\/ﬂ‘ RCeils @Idﬁ@ 0% ilPforSinkBon with

I en novi
oD AP o P B AR A VBT, 1Bdityieppeithr biomarker may
be nlfsecannmmblyat@brs‘eals €sreastircipratein & Bothet fetetmise tlenefficacy of the
TO8E it domink rehBfiR bpaiscal  pr ng ession of the

di se n, incl

Cune e Rrachhe pREPETERP Yoy el B0y b lnl R ition Syt titage
degradptien hiommrken ok £TohHn ged thersyanvitid Fomn}arbert a8 NIMP-3, as an
iedibR6E SﬂA?rt@ée@@Bﬁﬁ%b gnd BRABEacHUTR Ghad ﬁﬂl-’mﬁ&hera CRP

n

bEIBIO G i RRNASH ANy WLRTRE, ss(%ﬁ"%éiﬂg@%%g s tly%wfal
SHP s RGosled §y gsinglagone amdramoeseme b, which awnate to form a stable
digthlike pentarheric §thenire.c CRPeidtexclusi&8ly thadeinghebadindBftecreted in
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serum MWP- 3, which likely originates in the inflaned
joint (Kruithof et al (2005)Arthritis Rheum 52: 3898),

WO 200008308Ss a synovitis biomarker to deternm neP@TES2006/042564

efficacy of a TNF inhibitor for the treatnment of AS.

MWP-3 The degradation of cartilage matrix nol ecul es

i nvol ves zi nc- dependent endopepti dases, nanely matri x

net al | oprotei nases (MWs). MWs, a famly of Zn2+-

dependent endopepti dases, cleave extracellular matrix

(ECM constituents such as col |l agens and

iprretsed ginpvatsswithilEshoreslbPdreacid ﬁmﬂamatmmih?hagi Ilé:‘li%bellted levels of
- e a

CROBRN RS, WohsiASSALIGE SOBRRNH AnBlioh NnCHlLA68 plbiviles a

frix...MVP3 i's ap.enz) egrades t bronet
Vlgglr?‘li’*ﬁaﬁl?u'b%?‘? %ﬁ%rﬁgullc IP?lca]I"&??eSF‘%Fntand X, and cartil age
prot eogl ycans. There are currently at |east 20 types
Asaysroridtdiviiice 1Vl (Hbighkgisouped according to the

(e Y 6y 3R SogbiRBOh Dot BrncRen S RARS na gyt oo
beraelyred by 2 rember aEmsthedplegianknawndn thst wt.n@sesthesemple is
obtajned fainethépatient, @iy bttho? RAGVPaL thelard tBtbeZRitale Foifblecting and
duant@taﬂf:@%%ﬁﬁﬁ PAHaHER Bmgltﬁwl Wef £ Q08Y é%rénethods of the

useaq, I n e I nventlion IS - . serumi ev .
ipveRiogzgy A (sithesat thsapelsicarid ar. iPEFiEEaRhR @b protein level).
SJuch urthods alé weldawvwohiartbrare and mdlvdy buobrtnd Yingitedttb Western blots,

I\ﬁfﬂﬁnﬁﬁﬁi’s, Sﬁﬁgﬁéﬁyﬁitogé, ?Pﬁlgtﬁglﬁ%hﬁénis??,gﬁi%?eggé amplified ELISA,
abliplivs Plool Teadaffinle opupt FH Aypigpitgive trime based assays,
& shi oERFEIRDIEV ¢l @6 PRItbIDsnErestion br d¢gradi2ionAn ad sasebf CHX-1I,
iﬂﬁﬁu@i&oﬁpiﬁiti&ﬁ,aﬁlﬁﬁuﬁiﬂub@és):etmdeDﬂ@@di'yfdrﬁ’éiry, R@MIn8kPtochemistry,
: 0 .

@gﬁgﬁ@&g&ﬁ@% FralSEE: MATBRR AR SEEDRAR wgteic acia

prZafiRy Pﬁ‘&&iﬂﬂgesswﬁk?w 019 zpVeyss ErasEcTiRtionthods, gedknucleic acid
ahBASIoAlidn wedtheelsi ExAfppatolf emilSastsBeryde@ribed ireinoad detail below:
(2004) Arthritis Rhneum51:691 -9). The ami no acid

;e&ue_gce&y MWP-3 is known and can be found in, for
EXEHPES A i Bank Accession No. AAI 07491. The

nuc| ebhd Wethads df hejuemtion aiay\idpe3formed usimghmonin-basdd assays to
detdimidge houadl bithel QleEdiahili@r. ERABRRK oﬁﬁf&&ﬁ'—&@;c;ﬁsays include

. 02422. .The inventi.on. further. i ncl udes e of the

iIRHERESont ol BAPIRF WP resiapleris. diapttetve kiopn Pasgroeme e.2.

s LD 4. m%qw%@ﬂ,veenrgg basgipsstysed. ghuring Ebf®Aoln pne

entbudimadt, amintinuhofRey RREBAKed topratile@MuahtiBatiRl J&%&gem of the
e

Rbed BmdafeNtion. In addition, either biomarker may
used éfg}ég%ngl nation with Creactive protein to further

det er RndatieptRanplss cep deiagated HpiBE tephnayes thapare well
knowart tréhoseaif skifl inGhe eac The erqueiatisolati diGRBholde v@poys® ¥an, for

REMPRE Be isBe I A Wb EXidsBfbd thti A FRRAd L%Q?{kﬂﬁ&[)@% 'L%{é 1988
lplt n%teker, €9 ST\/}(_HI’ a]gdstheﬁé;}gow I's blomarker,

g odiegp p-LgPortony Mgyl Gold - Srsme AT s akarateabiess: &idd Spring
HareouNaveXegk)of a given anti-TNF therapy. CRP bel ongs

tot hBh@@ﬁbﬁrﬁﬁfﬁaﬁﬂ&%é degidalib®bebyhovitiAiERLUEH S SRR rmined
Uyt de@@c%infglo\f %ugﬂ%}}rigct%e corresponding expressed polypeptide. The polypeptide
can be detected and quantified by any of a number of means well known to those of skill
in the art. These may include analytic biochemical methods such as electrophoresis,
capillary electrophoresis, high performance liquid chromatography (HPLC), thin layer
chromatography (TLC), hyperdiffusion chromatography, and the like, or various
immunological methods such as fluid or gel preciﬁitin reactions, immunodiffusion
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subunits, encoded by a single gene on chronosone 1,

whi ch associate to forma stable disc-like pentaneric
w@Re0aoswne. CRP is exclusively made in the |i vRCT/HSID06/642564

secreted inincreased anounts within 6 hours of an

acute inflammatory stinmulus. Elevated | evels of CRP

provide a sensitive index of ongoing inflanmation,

and, therefore, provides a valuable adjunct to a

careful clinical assessnent. Assays to determ ne | evel

of biomarkers The level of a cartil age degradation

(shmgl¢ or denbie)y ininsndxlesterpheresisiradiginiilhasan (REAR RALyHEinked
iRMhuBodYPRR bsBls g@ﬂ%@gﬁ’l ?ﬂﬁtﬁﬁ)ﬂﬁ[;%%?ﬂt sttal}g a%ﬁtWeﬁﬁl% lotting.

t he I ent

|l e
kot PRe £ EOCBFFH? 8‘33%“% of parp{age Rgeragenen o1 Hgoxtig blomarker may
b dafﬁtmtnaﬁ iupigs an damitoaspey ddhe askaof anibodies yirevtiet ke biomarkers

d&dcoibBd kereird @ BéSRed b 5&&:&%{1@10@ ida SarhPéEY & oﬁulﬁgyfor the
R Lo L b gLl e

mafg?fa Pﬂdﬁf%éf ijustration, hernan flpids exichas Weodaernm botne, can be
tden tifved a pbiial and Saaybefdr a¥pedific epNoRY) efih&tLebRAIA M gen or
e 5Ahe-Borthd onfBRs i 't}%dﬁagkllesﬁmdqtfﬁﬁé%t?% farkbORtBaRE

ru uah Ve urime
SBRGHY RIAS o ELIE S = PGt Ehsnantibediss gseshin such
Hmthqﬂegtrcaphafqrmiy inmortdenabadiboflie€T¥a bhe embodiment, in vitro

n‘nﬁ‘iﬂdﬂ&%l@@icm valda®idn of g&’d%@ﬂdﬂm %?ff‘ﬁﬁwnw tH¥-eby permits non-

AT lekping Y PF et apoaten bieg e pptgartiage deggneration, as wel
aSEE PIcrepsEor degetase dn axioyitismsedipn sark devel eefvingsemding biomarkers.
o embodigietlt, b8 V@RS Mohisaf $61 duhiiQfveBiRGHSent 3P dartilage

dgéﬁhgﬁo% ﬁ&ésgnﬁ‘gﬂlqbé*rﬁaﬁ Wl i dﬂﬁan }m% eﬁg{‘%}'f%%ngé Isn oilg:

says are i n Aot e
eF‘r"Bf"é‘i‘"ﬁP%?é‘s‘@d“‘ﬁS‘@aW fonguantitatiyg esssesmert dfsyeeiitiomeasying the
Ml Pp tdvos ivelthniisi segupriopeaiferizdsed assays to determ ne

the leYahuBbasis, BleV np 09 g@fégﬂ gﬁﬁ@o %&pafdaﬁ?n or synovitis

b r ot gl n ased assays | nC
RALERBPHS B i ROHIS cPIBHBBE Hiegeaicin of the
cartidagegiegemdgtion SESF}{MIVELSI tfisﬁnaxémd AvBbddiesatanvie polyelenal, or more

phFe el 8fR¥slonsl. n idthdt BRBdySOr 2 FARRRL GPRAF| ké;? NEab & (ab"),)

Lmpunoassay i s performed to prOV|de a quantitrative

car S€

A598SeHent of the given biomarker. Proteins from

pat i dAPne sppdimcppranybodissiaeater WwsCHY-Hcobhidingagine@EX-11, are

u@chmWﬁirhm’tﬂéﬁM@s teDo. ! BDESA Qb dsteihinethe tdvel @ﬂ' tTxINen a sample from a
|
eéHstelE1al " '@f 0S déé@gr | %glat wq%%ivs ARy qf’a'ﬂeeasti% (B o urine
°5ﬁ%fuﬁla§?8lp amﬂtaeabdné%w embedizagis Bt JntiveAr ayhichasky be used in
tl&amﬂ@dkmmmlbﬁhmmtdf ithye Fverstton 100 deteSig ngl drlﬁihhfﬂhng human
uN%WC\i@UH) is Jd?ﬁ)cﬁmayﬂtl&tié 151"‘ 4 Se @ é Q@E} &n{.’f&)l) Bone 29:209)

oG B0 (n g ePieioet ety m g d DRI,
The ﬁoloypeprbpd@mrarméodﬁes drt@ed wrdMRraninicludiog yrumMP-3, are

ueéd 1ﬂﬂﬂ‘@ﬁi’ass@§fs nELm |to lHeRYRiHeht m;%?oﬂ(/ﬂ\iis I3lih alBmple from

TR L I ——
fromp Erer RAHRB é§ |0§e emibgHimentfas andibody Ifcrrcflswt@tmg and quantitating human
sefuiO VENIP G i3 priyhot tdila Canti Bolly th ABYES (Murray GI et al. Gut 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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chr omat ogr aphy (TLC), hyperdiffusion chromatography,
and the |ike, or various immunol ogi cal nmethods such as

WO bai7dswn3 gel precipitin reactions, PCT/US2006/042564
i mrunodi f f usi on(si ngl e or double),
i nr nunoel ect rophoresi s, radi oi munoassay (Rl A),
enzyne-| i nked i nmunosor bent assays (ELI SAs),
i mrunof | uorescent assays, and Western blotting. In one
enbodi ment the level of cartilage degradation or
synovi tis biomarker may be determ ned using an
aicompetitive hindinplassaysie anfenayrhé-bintte & 5mainh6%irBsht &ﬁ'xdwwh assay

(ELIHW)’ ker s desaie ed tch@ét@étr{hg 9&5?[?03%3’%911%% ?a tion fmd/or

Sy ﬁ g%olo i cal sa &éﬂsgﬁg eve
%5’? 2 USPELTY i 2 5 BREr Pgensitiye E“mué‘eﬂsﬁaé’g‘é‘ﬁt uses an
eﬂ@gmaakﬁxbw '@rmnb@d)swmlgbn @s binrkerkfor the dByectiay ok specific
proteins bspatial an RbEG dd dhtiBsdy. StEEt‘Sth% Q{d'&g %El&ﬂ'} 95und antigen or
aﬂ{l%;;kfy ﬁsc(a@%b:g ér%.kl?rﬁce{irhg?]ylgg aaé :gglgegglg}p gqﬂavséagﬁ (:8}orﬁess substrate into
P RERSL AB2 BFPduet Waichisan fbe dstenteide Qrienfdhe oosi@mmon types
of LIS Aiio HemnH @ichHILISBOU I8 Sné Brbbaiekah dhRIAS] @fthEleln%?ég

Sepiesariker S ook e A SRR

such ds ar.e

one éﬁtﬁ‘f} ‘r‘?ﬁ’rﬂ skill i?f{ YPHFFLCITETAGDS adast kB wa Prosinlagtibpdndetection
mesthedsy far wiet lhdﬁmllﬁng)ﬂlcmnwwm bf atnhekaiyf thepigbdrt im@ation
(5mwa§xneag§5ﬁwmmm@ ion of the progression or reduction

of ¢ I de ener as an i crease or

decr 3&%‘%‘ ?%E)§ VOV @%gg Bﬁaﬁ}f’f@*&}‘? ﬁsoéiféms ggfruction are known in
theodrt-cg seiflergribech ﬁ@rrqx@r@le lin Qentsrgnatsbeli ale@006)aBsteoarthritis
Garmiluyea b4 @Y.6 TodndMBOE tAA el ¥E (20039 sﬁznmtof% ﬁﬁeﬁ&r}dn%%seases

6@%@3%5%]55%&%?% i'gfér@gcé n;g&algr &%sgysl for %ﬁ%%ﬁg‘gu X l's 8F' CTX-11 are

S
‘E’é‘ﬁ“t‘?‘?ﬁY pyalales &%Wém for exapmplss Wse Fagtans wgdtShslm Cartilaps®
(NMft’ll@ Biescamce Didgnosticsy eTherUrine @ifilapsf dssal has been used in clinical

shﬁﬁ@é%ﬁ&%ﬁ’ahv@ Ssca9f et JrRhrllS e aﬂﬂ i6n ?r?{ht gm%gnd aﬁlérms and

blona

or synovitis
g%‘ﬁ‘?‘a‘bso% c‘?ﬁifﬁ ‘VJ Gpe fierd-aRs tE& ?ﬁés ?W@mﬁh@)fzoma@mve
bm;img Py Elodje@pafdantlbmﬂ}ouo wimaoy fapmebis offeydedl collagen, i.e., CTX-II

ofRd blotiell REeds tﬁb@icﬁﬁ M&l,so&ﬁ{nd t8 Fthe'@ﬁ‘ﬁc@ BPIU%I‘QMI‘% Ie)lates coated

RS | sﬁb 5SS el potiden e g d Hiscurfoce of
Sﬁﬁwtﬁb@m eea ?ﬂ W ¢ sriarpsitreiplate.cA fieh weshing, sendis,Idontrols and
usine samplds afe pipseddaRIBY Scll f@uow&wﬁ&ddlﬁ& 84 §S1TAEof the

I
n{&ﬁclcﬁl\ég%‘%ﬁyfg% vlrel S%%&Q{{?A and a smu%og o%lggﬁr;}tégga? 8<&l%ugated
?‘t’ﬂ%‘i‘se RN éféfa‘eﬁh ig aﬁéﬂe@ the ovella Pell¢owing th¢ second

veshing retepd b whromoganicanbithaeis atdied o Al yelle ans 8@ dolovr Péaction is
st@bB%’?»?th%%hﬁﬁ%&@'ahH%@a 54?1@6 'lsnﬂ’xgéyui'eg]_ %(c?c{xtlonal examples
r%%rginggﬁgr to gﬁﬁa}%@ L@ ?chp@cégq Ghrigigau (2001 Bone

??@incmt@bﬂwéreadeﬁOl ( see Cestergaard et al.

%;g;rgh oS Eﬁl@@dﬁrlhe}gg gal:nz.rslﬁgufﬂrdggs%gQ‘or Aé'télmmﬁléoc?l% %: < dﬁ;;vnis
ORar umbllr\%&% 31 ?‘3’"&@58‘“1“}1 Q?ﬁ‘{?ﬁ%lgé M dg T assgyt asa
SYRAaHHPieEaties arknsiwiom thivRrtaanicharg desaribed, tor exaraple, in Tamarat ef
ap AR0@IPMAY | 01y 8555 - hnadzﬁﬁo@ ﬂfbﬂﬂhéfﬁﬁl kitdANMRiIZbIRY tREMMP-3

e o AR PR P e R bR o e g

ham) (see also Yang et al. (2004) Arthrms and Rheumatism 51:691), Addmonal
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serum MWP-3 i s nonocl onal anti body mAbl B4 (Murray G
et al. GQut 43:791-7 (1998)). Conpetitive binding
W@ swapsenny be used to determ ne the | evel of PEEUS2006/042564
protein corresponding to the coll agen degradati on
and/ or synovitis biomarker. One exanple ofa
conpetitive binding assay is an enzyne-|i nked
i mrunosor bent sandwi ch assay (ELISA). ELI SA can be
used to detect the presence of collagen degradation
and/ or synovitis biomarker in a sanple. ELISAis a
esangles Hveribimglveassayay RVPBSHS i aR Hel6@bdd iR I@féntepaza moos)

RABLA B, oy A5 Lgiqtl gen as a marker for the detection of
ecially an antigen or anti body.

speC|f|c g % i n, esg
ELI SA™ PBe &by L aREPeYisS: 196 gnidbedn fragmendss. asnvsedda jnstiods such
ag| ¥ astare blcbyoxamhmmhwumemm tédflﬁiiqtga@ ne dadettythe expessed peoteins. In

s&‘dﬂ ek 958 ubally %ﬁ‘&en‘aﬂfeqo"i‘rtngrﬁ%b?ﬁ()%e ithe ﬁ'ﬁ%’lﬂbgéy G Oprotems ona

et ec
i gﬁ’%tf’ftwﬁ\i’?%l\e P g Er Siriers Clile B BRRRHApable of
riling an antigsp or jga antibadyl. a‘yell-dkegmdﬁappmts anchiiidrs include glass,
psbys@w:ﬁel, poRbapaldeel pdl?etﬂ?l‘eﬁé HeRB8h, l%%t'rl]é}g aﬁﬂ'rlfg% FAtural and
il

ng%la?\%é/ dIfiiy Q tOi W/l i Eio%?%gﬁ)et %%d'tsmSﬁ %@? ‘hods f or use

in d&‘@rﬁ%ﬂmﬁﬁ ﬁ eh%“ l‘jﬁ?wélﬂalaf Gtheneaitable cafyierpfor binting antibody
of amvtegen, aml will be alfld xo hdapanﬂﬂmupwf&) useMRith 0@ $réseht invention. For

e}?&ﬁﬁﬁé' Pt }gole{tedaﬁ'ofi’i e gﬂ K& es 1a gigggry?:ﬁf?hé gglt el?chophoreSIS

and are

2 "&@ggﬁ?zgagpﬁ ot Bhags pgpe @gs%aamww@sm SgBert can then
bg paphedswih anidetNe by ffers dollavediby tr¢@26@8) withnd detedtatilh @abeled

a3 dyat T JNig %?@Ssuﬁg?lg ?%l'l %l%eﬁ%@{vg%ﬁ@& RGhMe bEAHFETLIEEnd time to

D85 i L8 RS oS, SR L an e

deﬁﬂembw@pmm@ﬁal 1geansmMegnsiof dptscting prateins usit olscireptoeetic

tdohagyues hicosdll kidven tdrthose kil troghs (aft)(s@swrdeSRb§@d'bes (1982)

PV&@% Pl?rzﬁé&tfyn % lleUe%ﬁagf ﬁqu%ﬂ{scBg} tl§%{)ﬁ$f ?ff gma %gnzymology
Loley,

VAR

Puaﬁﬁ?ffﬂ"e 06?1‘?'}‘1’(9 Q%‘ﬁ?% e YR 1 SA i s
basedtber sztdimiatcbmpﬁtodk usiag hitiblbdies mfdeaedﬂambq\hahlﬁ&{te collagen

d@@%ﬂ&ﬁﬂi’aﬂ&ot%h@ﬁﬁk’ dﬁ@&mi&eo but 40 ﬁﬁi lim£04 | oa?iﬁigmmunoassays

’Rﬁi" r o or to blot£ﬁ¥ Z etic
ClpBi ELPRisnesSiyer SRRy D EJ M aiocBtisa bioersers
ligendbpisava, diemunpradidnadtiiy assey s tiluoydiatreehoassays, etlienzyme-linked
nﬁﬁﬂfnbftﬂberﬁraesal?@ {"BLISA"? g fﬁﬂhéﬁﬁ@thgﬁ 1r(1)cth|1(%ers ef'or ease of detection, and
its %1[{1%9( t@t\{{reﬂﬁﬁm% san vwaL or g%‘ﬁ?lf @ﬁ%%chrdasa?y, r?g e@% %lgnber of
V@f*%*l%ﬁﬁét% ééll qfn‘vfaclv A% iienfied todhq eneethpessed dxithe presait ivention.
Theseuhethode bretwid] kivvachahatll Bathdostpod B ehose kkisle@Bthe art to

é@?%a@@‘éﬁﬂ%ﬁ%gﬂ bﬁ%p%t‘lﬂ%ﬁf%%hq?%?ﬁ&? &l Cng n{tera?thog between
B e i Ao e oo, e
other ¢ Urmgl@nassays tedobvinaesemay badaded in®riciplaehhs Paided O€
Ilggldglréﬁsasﬁg  26dl S uf?ﬂé:@%g @lslé%r{xgh %HE E%Q’I’?p 119& 1@99 %‘xc{ Rntlbodles,
AERRBRE f1sp SRR 585 1 781 e e S Haﬂ@a Liaforatory, Ch. 9
(19983t agsh of 20&rh iBinverRgaed Qerenm byrefereateth iyentieéter ence

her eiAntiBodied Iﬂt@ecﬁi‘?ﬁhﬁﬂhtﬂﬁﬁ&saygﬁnbw ARS8 REcribed herein to
dgt%}xﬁfrf@ lgélcrfgoil ngarqé/e(resl rr?afy 5] lagelectl With a detectable label. The term
"labeled", with regard to the probe or antibody, 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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bi omarker MVWP-3 in human serumis perforned. Methods
for assaying MW-3 as a synovitis biomarker are known

WO poovkg93es t, and are described, for exanple, |iPCTTERBNE042564

et al. (2003) PNAS 100: 8555r In addition, comrercia

kits available to test MW-3 protein | evels include

the Human Matrix Metall oproteinase-3 Biotrak ELI SA

system (Amershanm) (see also Yang et al. (2004)

Arthritis and Rheumati sm 51: 691). Additi onal exanpl es

descri bing how to assay MW-3 protein are described in
tBhprebe or atititqiy0 69 wit es imtietoigieldhs dlifle pldbe@t@ntibody by reactivity

vﬁi‘fﬁ’@&lﬂi@ﬂ&a% of‘ﬁiap %ddlfe%tly @d'be?er&t 'FB%% sroatqggl%& 1atlifie include

ds s

Ao Pr EEroel sttSel SRing Seorerseny bt ahrsoendsrcamibpdy aod
eﬁ,ﬁldg‘@glﬁg of aPNHaprobe with bigtin suchehariatdnbedaéesdhivith fludrescently
labey@bitteptvidint her the antibody or proteins on a soI id

R g g e —

I n e an

?%fﬂ F eﬂnwgmsﬂ@bqlgi ortibody s e agothercdmieteliment, an
aghhed,y depozlaylsé Ye. g, arfliboylp cOUEREE mﬂh@l SBERNE BB Sith the protein or
l%‘ﬁﬁ& B?Q prd?éﬁhq anﬂ:‘pékra{%%s glJt]i%t Ldffe L v?cﬂn} i a&é%ﬁ%?‘?% fragment (e.g.

cel | ses, I oS,

LR Bt o R o) oo e e vbich bind
mlﬁpedbfsw:tb 2] cmddgm@eaatdanbn dy symovatid bigaarkedpeoteinl | be
abl e Ih@n@@ﬁﬂiodﬁﬂ&h &wmgo&ntiog pRA: ggge R
EQ*“’UEMIS’J axcofted T gl et Fsklass RBrdaien armmovits
Baexampls, anajnkiassoglatsblasarplosrrptien/idnizsion time-of-flight
mnsB rspgfﬂohldﬁ@'S(MAIM-m Nﬂ)tor%affaééj&ﬂmaﬁged’\@%}%s&‘p{lbn/ ionization
e W LS B i
bdpeic éﬁswmht%@osﬁwﬁmdn@g ehip Wrighitre.Lt,dr., ef al.
(am\@pmmmaolamtaghw9 The.,ameln2oo) dIpL0kR:), aReb98N aronga,
¢.he cﬂo(bb%)sﬂﬂ%;kepsafb Y ri’gpgciozll?t%eﬁ t Stdap YZO%Q?%?& g&f rK‘cham B.L.,
LR Rt ket Gl TR Lt Rkt ke 848451 Xiao, Z.,
es @l (20Q1p CatneeraRes f(lsé@wg eaebalifod toldeteSc apbguadnti®fh@ partilage
ngﬁxH@dlcfh cﬁlﬁyhf){rﬁﬁtUl&ﬁark&ngﬁ’sei%ey@&ln@Qrc IﬁktEOds % de%gﬁlbgd in, for

br oréin ur| oAt Itzg’gggéc a’?—"fggé g c’-%e enfirg cpntents of

ek which dgringornerated Bergini byyreferendsodi es to detect and
quant itate col |l agen degradation and/or synovitis
AR kers include, but are not limted to,

radl | nmun "Rl A receptor assays, enzyne
8&% 8‘9}@ % HEHA ‘316 lecyye %@ﬁ#&ﬁ emoémm biomaglgardtan be
ra%asbsi usimrgmetbods koowet td thogssaN& inf the artoé. gmuaﬂlaé‘rﬁ ﬂﬁﬂyms

Gond eﬁﬁﬁ)ﬁfﬁn bf %@oh%&?%@@&éct@@ §tat¥1§ RgN :1’4 oL jmay be

din
i o R T
Pbﬁmllgé‘éyldayslaqﬁhlwﬁ’aww etiragtion RIA zol By Biogeheds)s RikhSt RNA

p@éﬂaraﬁfon\MRsc(Qlégeﬁ) bﬂpﬁﬂ%ﬁﬁ’e (Heﬂﬁal%ﬁ Wﬁf&?ﬁgdpmﬁgl assay formats

t]
oo B A Dy s B an Rt pEkior ke eyl POR, RNase
Predgtianesssps s Niabioant al. N dtcids Resc 18170880 Natrihemn blotting and In Situ
heptidizatien. e eRprRES6H bﬁﬂﬂﬁ?b&ﬂ@t@ct@ﬂ%bﬂ@f&%a?ﬁqalysxs as described
bRk, gens and the detection of the antigens by t
ant | These. and ot her i mmunoassay techni ques may
be f aﬁ OF*helpr‘?lﬂmngb B Anranmbepereifret separated by size via

electrophoresis in an agarose gel under denaturing conditions. The RNA is then
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| munoassay, 2nd Edition, Price and Newran, eds.,
MacM Il an (1997) and Anti bodi es, A Laboratory Mnual,

wolaooros93end Lane, eds., Cold Spring Harbor LabPCEHUS2096/042564

Ch. 9 (1988), each of which is incorporated herein by
reference inits entirety. Antibodies used in

i mmunoassays known in the art and described herein to
deternmine | evel s of biomarkers, may be | abeled with a
detectabl e | abel. The term "l abel ed", with regard to

the probe or antibody, is intended to enconpass direct
traisEiried go o fmeniterage, chessinkeIindBeYid¥d At iabgleliprébe. Nonlsotoplc

&hﬁ@i Ep"é'ciﬁé zlch{i‘iﬂy P&ﬁolﬁbéi@& @? L ? &fd?ﬂ&ﬁdi&l&t Enddon? imed, nick-
i Bim o i o e PR Bl e

dl@éﬁ%lpwld&ab@dcbdonﬁka spiuescesf withn dhlygeitidl dloeldlegy (e.g., cDNA from

d digletihe skl Gt keiorfic INRA fr A8 dntéflat Qﬁ’%ﬁ cHﬁfag'gaﬁcxon) may be used
Egﬁ%&§§scently ["abel ed secondary antib

abellng of a DNA probe with biotin such that it :
can H¥udiease FratectignAsseysGneudiogthioph tibdeickmse protection assays and

St meytaay adbays) pkdvide an ex@ﬁﬁ&@'s&ﬁiﬁva fedodth ﬁ@%técﬁon and
ch%gg{raggn of s&m((?@ %&“&s LI%Q %a? 9 bf' &aﬁk hgog%el 1%% rlc}lﬁatlon of an
e & %n%Fqut%HEIMOcP@rW At gapl¢. e fier hyhridization,

re
SBiSRe P
smglf:-btyd}dedomluguﬂmd\pm% andRIVAtaratiegraded byt Audléies. The remaining

ﬁ’iﬁ’fﬁf%ffﬁ;fg‘;%“ﬁ&i:@% gﬁgg&;aﬁltalggg R?Jrzd[asge{rlrﬁvgth(e simgultaneous
C y

an isol ated antlbody
hype rIVérfP Anbredigainn @SHe s powsritganbivecistispeai for ead loyalization of

spedific mRIEAk it &gR &Q&El@é@aﬂygﬁdﬁétléy ME bi'o%eq lé‘c%rthhm the cell
o'i"tf%%]@é Rinck Qe MG SARAML TBRL; ?F%x{l?ti; %18 (? rdglt'ee prowdes

mass Sp ec

f‘?‘h @b%% Hedasaion %ﬁmﬁb“’e‘&’iﬂbm ‘frhg élsﬁi@gﬂaam i on or
S y novikei jgodridoresisdgitis byFfikingXamples in ABtF] buBB fRCloah86h, and

e a4 AP b 5D A T o
RO, 0P G TSR PORE TSRS (AHESFYEID: ytic nam be sqssionedfreremyand post-
feselimparfrniuiichydié.» A fienw sbriesoftvasheppl detaixi=aE reliydiate the
sbttdRYh PrteiAARII ﬁlgﬁﬂ&b 15%&%92 8 %I%Bg 'ag%%ﬂélgﬁi)? gand a
hi et
l%vélgd n]gr\é%% %dhérd%{brjdlzeiio tgF S cjthzjse? ]ﬁa%{gﬁ; lgd picg;y@ are
%}ag\ﬁ%wn@hqu@t filg d(@@@@)) tm’ slidvas While ndiis@@ically labeled probes are
cBat¢niaalydetdctdd withicoRrimdtad Q?hu&%@ee’i—ﬂ%a AT hiB1deer nfethod of
Bisshe) i@fﬁ:ﬁf PG Wy bR Sl 2
Cancef etggtzg} wh g:,lp g8 bgggdal«p}(yddgglgd@ reghehctive labels, enzyme
lajeedm tchematlemomsdenkt bdpelsgl goReaint BibeBrand WA ishitshle labels.

bi 2 escribed

e A TF b RN B3t 1o HES BB spggoverse
iy 78BS N g4 5 ePPiSTLON AR coTTRIRSA UPNAHCDNA) which
cap @anhpmmmdrf@ﬂéq faalietaddigetionf Belatice quatifatlve RNPCR involves

aﬁ[ﬁ)ﬂﬁh@&ﬂhnteﬁﬁﬁcérﬁi{ﬁ|31££ltﬂ303®%ﬁ%9géﬂ%oﬁﬁ+eg st, ’,lt"}ﬁ: internal
c%bepfir é?édnt lrl%e =FUET, .f bﬂ%} x?n;rt 4 g(%q@ansons of
r@’ﬁﬁr%%@r@ﬁm@foftaw@emf@nama cayehre medejgtr«mtthd sahplesi@CdiMAonly
used aiterni3NAntrals ibelueXtfbrslashlE [GAPDEL HPRIE | R, %c%clophlhn
ext r %H}pﬁNﬁﬁe&Hﬂﬁﬂ& o' hGhasl 09 ’kngv(\)r{l I(relésa{rcr)qlw lich rell 8n an

enzymatw chain reaction (such as a polymerase chain reaction, a ligase chain reaction,
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phenol / guani di ne i sot hi ocyanate extracti on (RNAzol B;

Bi ogenesi s), RNeasy RNA preparation kits (Q agen) or
WE20Ggesms03 PreAnal yti x, Switzerland). Typical aRGHYS2006/042564

formats utilizing ribonucleic acid hybridization

i ncl ude nucl ear run-on assays, RT-PCR, RNase

protection assays (Melton et al., Nuc. Acids Res.

12:7035), Northern blotting and In Situ hybridization.

Gene expression can also be detected by microarray

anal ysi s as descri bed bel ow. For Northern blotting,

oRmAcK snpthimed accpiehia wplisativm) at dnbthe SR abibR of all or part of the

v@&t@ﬁldt@ﬁhﬂélﬁ%h&&één%[bré&afOse gel under denaturi ng
condll\fll ons The erred to a nenbra

cr ossf PRKEECL AR ‘ﬂ%‘ﬂﬂ’l |a&p§€§aﬂ?‘f E]S%S} mEHds hpyedpsen described in the
likggAtus @b‘FWe Igen¢rakisaisivsi of theseiméthyds iadiandedreh,dd. et al., Science

292 0ROR3TANIEE) auid edwiis) R UG bmdic BB R 'rﬁ’@& 10:1, 5455 (1990).
P@I@i@tz{ ﬂf&él@& ﬁb&m ﬁlflﬁ%l’gglﬂ‘g{ ?tcogbrﬂ%}xg ob e%gd desc\{'lbed inter alia in

SCJl
Aé? Y Hlﬁ%ﬂ 3 @éc?d’éﬁe‘é@ 2 R ran pravseid4p amphitt @gyknown nucleic
a¢id.ig.a dlw@‘détlé cantea (Molkf e b1 9% ezyna&oqxsglg enehlogy @%47-252)
Sfeffaéil@ﬁMeﬁ sE c@} batfdi 3%'1@ A%Q v%zﬁtl  of § filxﬁﬁtlrhvo?ves the

r obes rot ect
RS PRREE Gl eﬂus%wa%%%w@ﬁ@ & Sménwseur&@ﬁysverse

trprlmm@eéﬂ’fémoﬂmse ashsidéase aoititiedthfire btediated by an enzyme
co€itteit hh@ BpRBpriAY éﬁéd)ﬁu'ﬂédi’ﬁe %frm%i’? E(Glflét@]h@w%99-5h Proc. Natl. Acad.
SBRUSA 87:189%), NianioR (SOt R0, IOk RRANCLIRE LN

anti1sense &Y 158t %Ib BFUARLRT YeRtopiapiplitisatipn system uses
DA lieaws fonf ?l&oqwbptlém Hvo par tasget girands fThimtdelthique is described
byrMy oD Wi aebWallahe RaBd, R84, %ﬁoﬁﬁﬁmam Irbﬁler(y Qéﬁaﬁgﬁhcase

t&“f“’i“% R AGBRLSEhE SoliCARTEAL S 812 SERRTALED, AN e
Rg\? S'SVEF TO W‘f& lsciaeast QMAS?St QPSFWW bif Bizaidb At 411, 3988, s
Bao/Jsvlendlogy GO €yuwatiidtive POR (GACR)e alt@halqueatnion albws relative
afiRA6s I rGraNENRSs Witnfe] deSo ik 14 bS AbBHn bridization of

the probe takes place wthin t ce or tissue. Since
cellular structure is maintained throughout the
I nhibfteryr ovi des i nformati on about the |ocation

of NN idvERich de@@nl?]dsﬁxsrﬂt@thgla rfagéuﬁt%xr%gﬁm RE @ﬁﬂﬁ@y Qﬁagm%u
uﬁ*)ﬁ%ﬁégf rﬁ}gﬁ Slﬁlgpatn ssue |ﬁg Ja?'r SF?Pﬁ““%ﬁ?e 8 nggl%{‘r e’ieﬁgrfor
treptingankylesing wopdyliiy Gﬂe?r)s Thednvantionadsoqrovides & meshooipef
neinieing o ifiedoyaifiia/BNYo ihhiSRUE eGAMN mnmt\nf:a%@kbt)w?&'&n

aﬁ(‘é’erpﬁﬁﬁfn 3)% drﬂh@l?b?ftﬁf g&! ?aexﬁ%/ é)r%%ressmn of}%’uctural c{amage

washes, t o

X .an
apPgilgdyih a%“@?@%% BRI 433 rehRationt Thivingenstonpfugher includes
agesbed fdyiprédigtingthd etfidaap of e ANF o bthibitor] 8.0 a hukiah dINFag antibody,
of gn hﬁl@ e?ﬁﬁﬂ!hﬁ BfldrORSreo a0} @x'e%g{rﬁéh %rf?.ht&e'% aﬁ;aglent Compositions

dri.e onto
afd RS re‘%zat‘ L ep?lélé'i‘qﬁ‘{)m?‘f&ﬂéf B JhveReeraplated p pariof He ipvention.
det edpede ginbpdigwsing thesetpéthods mtlude deteoaining effiganit of isolated
hiiniag ahfibddiés, BRAMAEnindiak %I'tidiﬁ thé&rebt) ﬁmal?ﬁﬁl'd%o% an TNFOL with

HIEEBRRRE AL 1 St Mo 5P NG shime, B Bably, e
hpmga pgtibediss #red F*&B@llgverewerw resainbitant meutralbdhg human anti-

hi'NFor @gibedies| The htsopdfatdiaecstbina, BekidliBls: antibody of the
invention is referred to herein as D2E7, also referred to as HUMIRA® and adalimumab
(the amino acid sequence of the D2E7 VL region is shown in SEQ ID NO: 1; the amino
acid sequence of the D2E7 VH region is shown in SEQ ID NO: 2). The properties of
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Typically, RT-PCR is used to anplify RNA targets. In
this process, the reverse transcriptase enzyne i s used

wa o00cosp3est RNA to conpl enentary DNA (cDNA) whPCTUSZEING/042564
then be anplified to facilitate detection. Relative
quantitative RT-PCR involves anplifying an internal
control sinultaneously with the gene of interest. The
internal control is used to nornalize the sanpl es.
Once normalized, direct conparisons of relative
abundance of a specific nRNA can be nade across the

DIENRHI@EMmuGBHUMIRSEY hatd Béanalese@budrialSalfeldcdr ud el.S. dratent Nos.

6 G758, Dot nd Fislo. Oi‘§t\5v€1cﬁ“39e’ G iR bl tANec O herein.

a0
Tfa%fnéﬂi‘?&iﬁﬁf the pypatign meayalcbe le%rt&rﬁlesélsgl "yﬁré? Llymamzed
maHiaé anti-RABIFocantibadies gdich Irdvaiundersaat chnicalrtesting for treatment of

rhe Ffo?d*éﬁ@x eésf;m &, NBR!, ief Al otk %néét@mﬂlh@s 1127; Ellio,

re t t he t
MEL 08 g gl B ol el it P FpVT maot
34:33542et hods have been described in the literature,
for axamp Eﬁbboﬂﬁﬁlﬂ’t &he R CVST thé ifvegSen RIVdes detefinining the
AR 55 D S0 b S
ar(ﬁin@gmportrnm gl qhwdmr@artalﬁlépéwa Apd PRIy RORtioRS Wighequivalent
proPENRE té D2ENEsuhtas aigh af@aity bhelthg ot EFNBd ivéth lowldiSociation

klg@&?s e*}ﬁsha ﬁngﬁ ﬁ%u@a{ﬂgcléy @%.@%atn?&?o?@% kg ore %ﬁixbb&ment the

el C OStI c cont

m(vmoreprogr cs trpggpent Bthfed &53 6‘“@*?8&“838 FAPIIY Binding
p&itioh.- thersofaitue dxssmquemﬁenﬂepmmﬁblfarw(@ S CPfsl ¥ 10"° Mor less and

Y{afff @a]gé ths%t Ef\ﬁx 108 g1 drﬂé@@l V&8 dte{eemarseatﬁaesnmbe plasmon
1 C

nucl v
S, 4 S5l P G Bl Bl gy e om0
Wt a]lrlﬁsasx,f lant0 Iz dess. Marp prefpeblt, mﬁlsgl@@drhélma&ta@abody, or

g ATbiRARY PoreaCibRIok, disydcianisifami hainan INIGOWithladofdrd€ 5 x 10-4

U§A'T§Sf Tge%%rg regvr?ei‘era%\yéwlfhge?i% £00Cx 19341 oARRL. Mgl

1 ON reactlon r .
prafefablve Hhedfpipies hgman aRtiBgdy o AHERn-PRANE RYFLeR Begpof. gigptralizes
heiniag AN eplotakédty inwstelard angeb [9PPasshy With sn [C50 of 1 x 108 M

EF&%Q %’légg adre fjé?éx%f)iytk@ﬁh By I(Y%Q o1 x{0-20foMREd AfestilFnore

t h bet
predemhl Yqﬁ’gh apnbase Qg orle 5 &ﬁgfwg\ﬁ%&)@%lmem the antibody

iQubisbhted wmamrepepbmat aglbsdmgﬂr@nmlanrd@mdmortlgn thesepf.

to ampisidai kﬁtﬂwﬁ & ﬁ%fan% anﬁgo@lﬁﬁ&i %d lig‘ht that@ CIR domains
, 1988 / Te hnoI

p?e@ mpqrgan ar (Ispceﬁl f:Ill'Iy7afﬁ ?.rg %&éﬁ bé’% g\;‘%n antigen.
Agfcordinglycin q@toﬁﬂwmch t%p ipypRfian Restabes télét“é’f*‘?ﬁsrié@dlc‘lmg a patient’s
rddfonsd iyl DiréAhenifol 3.9, WRFdIN e esaehiesnmisaesdihisiaing human

a%?%(%l ﬁg{]ﬂa\;erh?%\ggﬁésgaﬁt\forpfun@’na—%@ é&@i Hbltn With I‘Pfl\%‘cx afid that have
g P Peavy sty QR g AR PP g i 1Gal Ry el o those
of M2ER. | EUSH&’:IS@OD&G\DZEBVE @RRA @dn bf onwupi¢dby Adp ¢rikhr without
sﬁggthﬁ% %ﬁf‘ecﬂn% ’t\ﬂ:ea((? AR b RHing1$; HeonsBndid mlf-f&ﬁﬁe D2E7 VL

tl nt gg

e ol GO AERD (-,

RP cquipriges the aml
Additonaltye gositiom 120k Hed32IHY VEHERRA ¢ani ke qeaghied py dyr or Asn,

WRh R @ﬁbst;it’cﬁ'lll& %Yi%@ﬁﬁé)fhefw#ﬁ -hAkcorafl il @sconsdibi@edtif fir the D2E7
‘2&{2@&% ptélg% Lol (ix%: qu sequenNFaVI-g—WE.Lé—%{A-§-SQL D- E’Y /N) (SEQ
ID NO: 4). Moreover as emonstrated in Example 2 of U.S. Patent No. 6,090,382, the
CDR3 domain of the D2E7 heavy and light chains is amenable to substitution with a
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or an antigen-binding portion thereof, for the
treatnent of AS in a patient. Conpositions and kits

WO 200a089303 t 0 t he cl ai mred nethods are al so cont POPUS10861042564

as part of the invention. In one enbodi nent, these

met hods i nclude determ ning efficacy of isolated human
anti bodi es, or antigen-binding portions thereof, that
bind to human TNFa with high affinity and a | ow of f
rate, and have a high neutralizing capacity.
Preferably, the human anti bodies used in the invention

seugte aledoerbdsithet(at pesitidral i 4 15n9 oh 8 RAMIA M YWILNEDR3 or at position 2, 3,
42816, tkog' fPor ﬁ"@ntﬂ'ﬁ? eWI?ﬁgﬁf)%irtﬁo nbbstan%a’ll&affeghgg the Kofr.

|nve roni1sr

n |y|
AL B arioe? vl s o AR ARG oF the D217
Vddaid MER@tdmaam trosubstiitdtisaohiesiaainef subbetuB3i 6f ¥her amino acids

wieGh &t CSRS Q@Mhlﬁ%@ﬁga bEysh¥e “Anletsﬁ r@t%rpﬁ)g g%ggw%ate constant

I on own, 1 n

uence,of, t
oS L HREESP i BPiou e 5P th FaRMEN A RGRRRRF - Preferably,
nﬁa%re Eléf?é)rpllfé@ dhvielromsermatiye draingd agid smbstitutibhsSare Paddentithin the

DR, VB ,2090r 382 COR 2 88makd. Mie pfbf@xg.glyo A8 moM It &eQo three

ctg ! Idrt]il&g QERRS Q(t,lﬂ%ug%ﬁt{lg r%ragg Or rre gh ﬁgf%mw%zoro%la CDR3
T AR e CORRETHTRENIPoAHS HehsHESionp Fhowl agtbe made at

aumioe agjd pesitibnneritddal fashindigg iohTNFeatiseiions D andeusmhe DDE7 VL
(ﬁﬁlﬁﬁ‘ hhd g§sn(|§r%el §nc97 of el HIPF VH M)i& ap%%aratjo ‘be %g'l) or interaction

125-1 127 Elli ot

‘Tﬁh‘g@?F% Eﬂd Lfagorisemve m ?.Fl l@tltutglns Qrefex(a]?@gzy’: not made at
tigyse positiphe(aithowth a@alagmsamytundrnatmmeltmntﬁo@ﬁ the DRE7tViE CDR3 is
aﬁﬁﬂwﬂb ,@f d&é%zuég\aam)mm@ p&gﬁt ﬁtst&gbg@ @8159 t he

erticac a S _and, an

ooE7 AP “Fg%lyarﬁarb%oer ﬁH“%{ﬁt‘Pﬁb ﬁ ¥ plegides mgthods of
dstemaining, theretBeacy i@ té%afxaﬁ@ fahﬁﬁkf@éi}prﬁm sdomisiswation of an isolated
hagian\aatibody, jor ap@gdn-Binding pJoZfioh thettoll The Bhtﬂibd@”r'aﬂhééh-bmdmg
p*sh tﬂ&ebpg{zl}éz}llﬁgavaomﬁ it HiFRAGE BhhaB LRS! | c5 and

ne capac of AS.
In oﬁ’é Cg?ﬂ%b'ﬁ ST ht“ﬁémljﬁ\)f/ﬁe‘ht“f‘@na pERPEeonstaRkeifend 03 s1 or

lgdst & cmnerrmméchb)eshrfamml\asmdmfes}ﬂmcegr an anti gen-bi ndi ng
porti nhzishﬁﬁ%ﬁ chaﬁ'lr@ﬁRg 1SRRG @Jn@ﬁr Ju?é’{ﬂemg a&'&%@gﬁ%nﬁ:g of SEQ

r € consta
1B §oft, @ doditied 6@ E?zﬁl‘@eﬁe?mymeﬁn GRS ebsiuseRghposition 1,
4 85D AnReeby and tnfue calservative amim ﬂ'd\Faub:sylmtanxlatpdtsﬁmn’sl 3,4,6,
7a8shasderd in vitro L929 assay wth an 1C50 of 1 x 10~

M or ég 3?‘&% }M&{/ﬁ Fﬂglgfﬁgﬁ? 8Xma}nhceo | Srxosma ! ﬁ:gfaggflo acid sequence of SEQ

antib I'ng
T NQo ¢ %ftné%dlﬁﬁé ﬁ‘i% FER TENNG: ttma ang!efaﬂa:me gibgtitugion gt-position 2,

o4, 5658, 9010 @VENonpy 6ndomdi»&r@hkawawetdan@omld‘§ub9ﬁm&oﬂs at
pggmoﬁszo; 4, 8S§; 8 M)rlg @ﬁéﬁng , the isolated human

ant i }; g portion_thereof,
neut P eug eFﬁﬁ%rrf § RELOQAY: Bt W}géPtlynqhﬁg Rogiogtheredr; dissociates
fudne homp® T Exs with akhft odid N 158 s ¥ orlless. IEwan rhmretewry the

aﬂﬁb@d}p b?ﬁﬁﬁg’b@ﬂ-l}in&lrgbdﬁnorl &%Qo@fdlgso&ageg 'frch %Bmﬁq TNEith a Koff

_m)[le eferabl'y with an
&15"5{O & erred enbodi msnt the ant| body is an

i sol dﬂé’ét Wmﬂém enehsstipenia the lavﬂntibudyowdﬁes mpathods of determining the
e&iflédcgw alteathdig f@ﬁASlc@&pﬁ-ﬁﬁ{g%ﬁn nﬂsEraﬁ&l M‘Falﬂ is§RRWhunthn antibody,
otr gﬁtl bth@x% p%rxlttir!) baae?,{eiog lié %oc%y gh%ﬂtfﬁeﬁ Chlﬂﬁr?gR%omon thereof

I%?féﬁibfx ?ﬂnﬁw%m ﬁlght tﬂgm@ffaxmbleamgmsb@ﬁ\'%} hayinga GRfEhdomain
comprising the amino acid sequence of SEQ ID NO: 3, or modified from SEQ ID NO: 3
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Accordingly, in another aspect, the invention pertains
to nethods predicting a patient's response to a

woe@wansmsos for AS, wherein the treatnment conprPGEES2006/042564

adm ni stering human anti bodi es that have sl ow

di ssoci ation kinetics for association with hTNFa and
that have light and heavy chain CDR3 domai ns that
structurally are identical to or related to those of

.- D2E7. -Posi-tion 9 of the D2E7 VL CDR3 can be occupi ed

by Ala or Thr wi thout substantially affecting the
o $inglaadzmic subbtjtutian aDPSRAGLE, 478t 7 br Bodnd WEAK %Z\r}%}mn variable

%Bﬁ 315[ Pepry %ﬁ'cgmg)§g Qﬁe am% Fiac}(d Q@e{ﬁe of SEQ ID
tﬂe ’Eﬁ)ﬁ&g I\&Q?ibel\l 8¢ élpiadngly aipwnecﬁubpgtﬁtlon at position 2, 3,

4iSt Ao%tY, $0bst thr@bﬂablyaﬂfeeIcﬁlVRg’utth& HﬁsfafCDRthfHum ﬁbMpn51ng the
AR0iA6 PSS nﬁ@bf SEQOBD N@ sQL 2B/ th\é"'b qire 8VR further

i R‘@?ﬁ% TS Fing! 1 bR aei e SES BRI 9 $r(Fe., the
RPE/ Vﬁa@ )- I\Evetsmgfop@égabwmemmmmascnm JdERER

doeprisirgitle hingivt acid aéients oﬁsrsqul ROt 9 (B4l b&%lﬁzﬁ'l 90 CDR1) and
ﬂ&\é Ht\afE L%@ila@;t&%g@% r[g(tggs 05'0%01 secgienﬁé oéSEé ID NO: 8
(se V%i 70}”-{1@ RilonhiThe lfwglewqr nsfor Néumreferably are from the Vil
@gﬁﬁfﬁt%@hab Famidif, reareipnefetdbdy KGmJthe A3 Humdngdritdihe Wi€ene and
rhdd )4
t ﬂgpltlal J}I ﬁ&ﬁq‘;}lé’\ﬁZbﬂ\pﬂf{fl{%ﬁ{gﬁ%o‘?k 3 3 5)&8{%%3 %tl%ures 1A and 1B

st Agiy %?T zg hﬁe ‘?Eﬁ’gfkl TeRIoNS foroY Hawrpisrablypyedrom the

@wmrmhm miDREate prifesblyayorn ¢hpbPs3 bhwemah gérenline VH gene
ahitlirhdst hedferablyTeorh ke DOW70M fraglefvdz R @&}L@H&es%fho{’\ﬂQn Figures 2A and
bt DAMbardnNBAE bbGYRAT SUDStLI Ut} ons wi th

conservat I''ds. Preferably, no nore than one
Co f 1 EEdingly Peanofisr smtindimentaths iention providesamethndsief
detdrimiming e dDA EACY\AS sotpehtent\Gf mﬁQMQﬁeatMéhﬁcompnses the

agﬁﬁrlﬁ{ré‘t%ry of HAsSH8 Huah a%,li%oéé (5% IA[_]&%H]C i V;%ti@/r? {hereof. The

rrh&am Su srﬂidtutlons are
aatgp @Bw?? R pordionihereef mrataratly cereiﬂgvé @\Jight ghain variable
region §LEYIR) compsisinguhe emincsodi lse:hlﬁﬁte SRSHRAPD MO: 4.8 Othe D2E7

VAC) £hdPoRd Qﬁﬁncxfahhbl‘%@%glfoﬁ tlﬂggmmo ac;d siquence of
rp% %

Splﬁg lI]é l\g(? ee %g%gzg'z' %&3 na%%‘@g:'lfe g)ee‘fsr e(ggpbpcgf comprises a

heavyeehain copstant regiomNmah andn 3Gk 1gGakeeRy G4dgArigh IgM or IgD
@abtentSidBivhi bel&ﬁﬁy Iﬂﬁ@ﬁ&fv@@h%n%ﬁstﬁﬂtregﬁg% & Ié@?ﬁgavy chain

ogggtlh{n; rggl%g(o? ]@}l ?%@Q gs%gr a%?:lff%%t%% bstit u]%\gg'regnoyéeg the antibody can
COEYRISE Big yor(sg%aé regian, q::taprezhkam hgljat olgon 38@3tant region or a

lambda thtglhyl,n donstaniotegitin, ETBREHLIE Nhe aﬁthﬁ»dyfé‘éﬁiﬁisé’d"a kappa light
dﬁﬁﬁlvdo?a%nméﬁﬁd%lﬁafmgﬁ; ?IF n%@érﬁ%o%i? g’oﬁrofn' &bt 905 eXample, a Fab

A1 eat ment ﬁ% AS %gngrl tration of
%Teé’f gre AR Tham iy agmeefr anti gen- bi ndi ng portion
t her dofstill Tieer gnthiodougntart theinvgatiorhprodides medidds@T determining the

FReIcO O aRfeainfdraBbyAS Oﬂ'héxleﬂ?thE li‘t%a{n?édt Qﬁwn gses_ﬂﬁﬁumstr %on of an
terlstgbc di ssoci at(? £

iIRER e Shifly, Bt anpiiies Sding norind asroefs containing DIET-

relatedr Yd- aad VY CRARY derpaiph.aEonoexangda matibedied; Jor hasgen-binding

dolr@tfﬁs théraof) wilbRBli glaPhhih aRiaBlel rﬁglaﬁ (Lb?l@)'ﬂaoﬂxéaac 5 domaln

roms

Sl B ST o

% Eﬁ ¥ DRE N2, SERIBY NEk |1§§1%@11Bd\1@cil41 SEQ ID NO: 15,

mwm&n&;sg@m Pl 117, SER) D N®): 14, SBQ ID NO: 19, SEQ ID NO: 20,
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7, 8 and/or 9; c) has a heavy chain CDR3 domain
conprising the amno acid sequence of SEQ ID NO 4, or

wora7o8sd from SEQ ID NO 4 by a single al ani nBCT/US2006/042564

substitution at position 2, 3, 4, 5, 6, 8, 9, 10 or 11
or by one to five conservative amno acid
substitutions at positions 2, 3, 4, 5 6, 8, 9, 10, 11
and/or 12. More preferably, the antibody, or

anti gen-bi ndi ng portion thereof, dissociates from
human TNFa with a Koff of 5 x 10~ s or |l ess. Even nore

§HQIBMNG! 21, mmmmmmys;ﬁqam (1) I@esﬂq miNTg mOBEQOnID NO: 25
aﬁlﬁ@']ﬁgflﬁ) I‘@JGW&‘ @hﬁ% h@ ﬁ"& ano ;Wg é& {HéV?) ix?}{'mg aCDR3

er

or
G P BRTISG 7 GBL R SERUHFS ErPelF AN SHRSRMSisting of SEQ
IBYNE: thy BEQENNOE 87, STBIDMIO 28,BEQADINOS2Y,BE@ID MOL30, SEQ ID

N«soha,tmbmgrm :amtsé@mm@rma%ﬁé@ﬁﬂ i NG ors%tgﬁb%‘o 35.

t her eQf ge I n

t her eor Sr e Srrn§ lme g g’ fntBT'lfn"Gﬂ’é ‘h“\?’&’rdie%tBFté"mmng the
cfiepcarr @Lwnpernafw A@ ‘A'h@BRBthGGmtmerﬁanmpnsm’ughmhmtermg a TNFa

iahibitor,dn¢lddiagosie meelidktedk) ahRBnAN ﬁ& aﬁﬁbcﬂﬂ%d 'of h %gﬁfeﬁmhereof

1§<§Qﬂn@ 1mxuﬁgl¥ g@?ﬁfcg&l,@e J@Ju-%gh aﬁ?ﬁ t I t el qddn U.S. Patent No.
L8565 - dncasppirafed Pﬂme‘ﬁa@FWgn)awld@{nmﬂn@mnsplngal anti-
TNE-aipptiarig Galeintd bsdy) LEDPES 7f (a Ba@anel@horbenan@di-TiNgdalpha

efnhﬁmlysﬁ%lln& eﬂ‘ltlbYN? cﬁﬂﬁq@ieigig? @P&'ﬁ?slug%ééﬁlg&ﬂgg I@Itedarex and

Toqoe ke PR32 A cdiimipmih (Rt A oL AbRestories, a human
@ﬁrFHFaeAb @@@fw@dcle 5% 6.880)3BD aBlD2EY) ( Otleer extinpleDMcIudd.

efddeZepd (dkstitedH RO o 1533 haswe @%mﬁbfhble TNF receptor Type

TR IR ARG R FEES A R ey
F:QWC?I?}P + Fenophes embrAlinaesietha TOWFep inihibitng is heecambmanaa‘NF binding
;setspue(re’EBBﬂ) @eedrddp NO. 7 (i.e., the D2E7 VL CDRI) and

t he r t he
g, oy 8 W SRTRI S LI A i o
rgﬂ%%ﬁﬁlf rr‘&BrBYF’él SRt of AY-efnatoge embodipenist ﬂi’é Mo antibody
?B#@nagerg bmginglfeag‘rﬁmé 'gh,ereruiﬁ,ge c}wmfoeﬂﬁfb{dﬂlﬁd’dlm ;Irbiﬁcif\‘ﬁ @esired effect.
REREMPRS, B s NIBioro IRt o &R aﬁ@%‘itlﬂyd? fﬁ%gﬂ%&% tﬁm gtl may be
D2E7, VI ame seqguences s 0 I_gur es "5
By & By R THOR FSRatone RHov R st g e for
KBPUHiD ﬂ@ffe}lva\mf;g rafeeerfqe@rﬁqciue oX Gromhmilnciges i 106(1992); EP 0 154
Fishy EP40a 184ekedtodt whith @smnbbﬁ)o%e(% mfeﬁﬂcaﬁérgin IH%ts entirety).

bl t he. DPE7
%t%"gﬁ B ErRlor s EafleA bt s e Hopeciuigh opaf affp o
N ‘(?)@‘@aewt“’%eeldﬁfamp \Bly Goh medesuteetor enoalpgerstreadtive water-

Sombémpolgmep)t oV prifaretvhnasolibledsil st for pegligoLbS the @ﬁﬁbodles
e&ﬁ aﬁtlbf)@)af‘rggxﬂgnt%f ﬁr% m%}ﬁfoﬁ' ggggthh/fe%gt g rAs vl.,lsed herein,

1; Lon of an Iso

FRBrQOTem Sl siBran: 47 Crdoamiest SREIDS IRAPEH that have been
lﬁﬁd 03 éﬁrrnbatlad pﬂngr put¢ingsuethes moho YEECERpAIkyx e @f bajlaey-a
ﬂdlgjﬁy]@ﬁ@gwcmar [ abI e r egi on ( LCVR) corrpr I Si ng t he

& 20 ﬁgg [l\)lo 1 6{% , D2E7

VL) ang &R ed G%WzﬁgrP gL A AnLbpdiss )’ ﬁagme“ts of the
‘BWWSW illgenprally wpmprise the steangedif@dereadting the antibody or antibody
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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SEQID NO 2 (i.e., the D2E7 VH). In certain
enbodi nents, the anti body conprises a heavy chain

W@ 003089303 r egi on, such as an 1g@ 1g&, 19gG3, POIAIS2006/042564

IgA, IgE, IgMor 1gD constant region. Preferably, the

heavy chain constant region is an 1gd@ heavy chain

constant region or an I g4 heavy chai n constant

region. Furthernore, the anti body can conprise a |ight
chain constant region, either a kappa |light chain

constant region or a |lanbda |ight chain constant

ane @f ondin@ryeskdt whihy arttth eelastithd opymeDRRE e nAitlcRB RA the acylation

rbac@dhs w@drbrp@{b%&rﬂs&mﬁ]s&md t’rAx\l: h@&{éﬁ%é{ﬁg the

ab fragnent

anti can
or ab‘&% EF °ﬁ‘1‘~‘|§\?ﬂ$ Fﬁ'gh‘é{%(t QTR iy 2gpevally be Used to treat AS
té’rﬁﬁ‘@%fpl@ﬁﬁtlgn of ﬁEﬁl@NFCn vatibadies qndemiitedy fragietts defcribed herein.

Glaicedll thie @@gﬁlﬁ&d%ﬁb@(ﬁ@yaxﬂf alﬁlbba ﬁtagﬁlgfltsfh%(/e ﬁéreafsed halftlife, as

Wﬂ\é}ra?édqt tﬂg n&:i}:? %%P?ebdt adﬁ% 1res 2ad gxmdt?m 8 Sqtﬁrn?%:tsg Jhe pegylated
aBB PHEHand prtibogy f rw@a manbe mémyed elcmeet@gmheam inbmbination

vaDR3thdoplrnmcerinnl evap@ittonsant i bodi es, or

Canti qgrye%ﬂ&h&gexﬂl?&ﬁﬁ% é@@fn%ﬁ%t@ i Ch?gqgﬁbe

avl n%

vari 1 O
e S be S amb seEioh L a5 oo i reduce
at knast eel qegsiont SEQnHDediGied biolSEQal é:ffemcasr flctioBRr@lakibe N hn

uhih Arle

odSEE 5}9%;% mﬁ@ %Q-lﬂ\t@o %IOf 3 SB&%&&?%%AI%KS
%@c‘j ?’%’“ﬁ%‘ A EDTF l%umcowmtswp Begyagnt of the
aptibodyeyn by N@tatfzuat pSEQuMD rmmnmecamrssﬁr@ﬂcmeu@mrzscm
mmemnanhe,aw g6 @dnfiekr ISl Mbhiel § @gmnéﬁmlﬁblwvmwmd 173:1483-

D38 s 00 AEnal AR A APl B i e

m%E% Ht)%oﬁ%e aphb @E@i}’ gswdugg otlgreffeciontmcgons BEiGh rely on

HeB iN@Gra@ibns Sich hDopianiAfon SEphdd d¥RosBAnd %%é@d%déﬁ cellular
6.l D NGO 35. I n anot her enbodi nent, the neth

of th |nvendF|on I udes determ ning the ef fi cacy of
a trdat ARRYOPT 2RE! SHRITEPR Upeinhe BN of Binjpension can be
dgyMitigestas dinkgd & a'rl@]aﬁrlfnm&mmblnpldculel (gt , gothBiipeptide or protein).
Adcoidifgly! the aﬁﬁb@dﬁzé and¥rRibaaY E?RQMS ofth ﬁnt'érﬁ'ﬂ)ﬁea% mtendgd to

15Jiﬁéri]ee§%nv 8 4 an I nfl I XI Rﬁ&l uggea?tfs%q\lFa antibodies

Eﬁl’édn dméflémﬁ@édh@rcm m?lec@BPSFar dranipleraniangbody or
ant)h@ciy poréibn afithe-inVéitioal dah de |f@l@410ﬁﬁﬂj' BAkRkd b Q@Em%@c&ﬂ)lmg,

gfe a rreuﬁm, an g%ﬁ%ﬁ@é’%‘%?&tﬁ 42 bOd’)i/’ﬂg’ other molecular
© é $ AT anothes patib %:}Ydeﬁerﬁlﬁwlﬁ%@élw 024 8RHOQY), a detectable

agent, a%ﬁ%m{;]@mgnﬁrft mphat-méd&@utléﬂmgbht hAadYor abastbiaor ;@pt‘iﬂé @Bt can
nidlidt f M ALibAK Dy
%&83 o :o | g F ncllhde aﬂﬁg}?% %?gggghr Q’%ﬂgg %’lglwﬂle (such as a
ki deanes 67 RB’G’E‘?@?“’%@ ubl e TNF receptor Type
QPrayravéderdtiabd entitddyrie pepiuoed By pesslinkREGsvo or more
aﬁfi&d?bé (of dtie RDRMBELr 8fiffeRINE Eﬁ:%?té g, toer Eci ntibodies).
[FQ@ ' gc?s@,fmlférp fhe 3%@%%3' ! o t bi r eCOS% neﬁ tﬁiﬁ'E 1l
Bt lin bty pavIng Mg shinetly
reRsHYe EFP‘lPﬁ SCPAERlR ag aaﬁapmnpmcems gofm-phudeimidaebehzeyi-N-
hydnpxlpenavidivideehidrpbr hamowinedtibhaat ¥e RbisuRtinfieidyt SRS, Such
1HRDQGL OB Biblc! A6n PR 20LLRgf Company, Rockford, IL.
Useful detectable agents with which an antibody or antibody portion of the
invention may be derivatized include fluorescent compounds. Exemplary fluorescent
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or antigen binding fragnents thereof, is chemcally
nodified to provide a desired effect. For exanpl e,
w@egylstsddn of anti bodi es and anti body fragnmenPGT/U820061@42564
i nvention may be carried out by any of the pegylation
reactions known in the art, as described, for exanple,
in the follow ng references: Focus on Gowh Factors
3:4-10 (1992); EP 0 154 316; and EP 0 401 384 (each of
which is incorporated by reference herein inits
entirety). Preferably, the pegylation is carried out

duteatable agets aidlode ﬂﬁmtsdem] flbredbeid hmla&yeaﬁter emtahaﬂe 5-

d%gtﬁ}éﬁgx:i}?@? gﬁ;ﬁéﬁaﬁleygt H@é %ﬁgfoeﬁgﬁf %Lékﬁ 6.?% 1ke Aa antibody
%t"‘é%ﬂ 0 elﬁ’dﬁagz‘ido st,useﬁh 8 alkpEnEPRasBbEREs

haﬁdradrﬂllpbm}fydifwa@nemesnmdase hed theufket iWhen an antibody is derivatized
W a/&étéﬁfé‘rﬁé‘ enBi&, Gt is(dRRed b@sa ﬁfagdad?i%cﬁiap reagents ch}t th%enzyme

or B PN Rl R Yo P oS heciinsiabl agen
hgpsgradishperayidase as presers, theladdition ofhikdnogen peroxide and

dianyihobenailiyelehyd chﬂbﬁé@@éaetﬁﬁ%ﬁ&ﬁﬁt fvﬂ’{r:ghg [sed@édti’tge An antibody
n'pd éoqsee&jermf il&P%tﬁ%l?!Fﬂj aﬁﬁl 'ﬂl%t%ctgé( tlfrﬁgg% dtirecg?me?sg}'ement of

vention w
aV'é‘Hb?’i sﬁﬁpﬁ’{é‘il’éﬂﬂ‘?‘jﬂ%}y or antibody fragment with

pol yetrhaitibody ghryeatibods pohioasusedie él nehods bEorapositions of the
iRl bY g g@ﬁl‘eﬁ@feﬁ\’lﬁl r@&orﬁﬁﬁantl{& FJSSlSQ g EM%%MEES B%ht and

becones a

htheg?lbogora dIy
She aeﬁ@fegsim BpEady tge P Rinapiy @ hasheell is
tigpefacied svithy Qne\mlrnomecapﬁan@mexpwwen wéctorsdianging BNA fragments

ehébcﬁﬁ@tl@ﬁhrﬁt&o%ﬁhﬁ@ﬁg lighe m&pﬁéaw lch4i@a et t}ﬁ:rhn%g?a Eﬁc@nﬁat the light
o8 b4 AGH AL, CE8R'H BT RS KIOU EGIEL LG e medium
1%}1@#%89 hf»?tefsﬂwescwdg &ﬁm which mpedivmdbe autihadécstcande
rénpverddi Sitatdant ieoombinanh PNENr@itRdbidpnsdi 26 uadaotoaibtalbaﬂﬁrbod
hf:‘é@ga{fﬁ igcht qgﬁgrégggg &.S);i;;?érgte tﬁ?s@ eﬁ‘# 1¥1tc; 1.@%0191%%1]? expressmn

ave | ncre

anti b
VRO A latm‘i‘?eébwa?t%ﬁ ipg ftOﬁtec%fﬁye yF Hhese ﬁ?ﬁﬂh?yééﬁl 8gmbrook,
Fangthant Maodytis edgnditisculdh@lopagy Uak ettbramiy blthies Saswhd Edition,

N BBRHngaﬂﬁﬂnﬁﬁi’SEb % s%%allrr?})é\@get@l% 5.) t%gtsqu{%%cgofzé in
e BT Se LgEE O
GdiveBossrer pf agment s t her eof can be altered wherein
t he CIR&ipéts DY Oia szEUI}elaﬁsatdnBBGd'y Immg‘rﬁe‘%ﬂs &fkoding the light
0 n e
Fg‘& A §$f tcle)%: o%“?"% Plgﬁoétg | Ve fe 3%%‘%"??%’ i9Piadped by
anghmpdidication af &‘ﬁfﬂl’é’é dgghbirmc% braviy whaint vagiablsisequences
usimgttheb po]gmrdxb tchainadaizel (BCRYI Bgrihling DN A 6edREE4BF human heavy
ah%ig hmnp%@a@,&% Hli 6P BSHA e WBWnAR BEATRIL L 0%V base human

ant can cul ar

gﬁEB e’?Cﬁr‘BﬁbaF%ééﬁf’aP efR)L? /?*'n F{e?’a&ﬁ%éh&qz@éées of Proteins of
IwrrgmolO@mqﬂ Vgkxdst, Sifik EeittbrSULS. Ddpartireonof ABAT ant Himkan Services,
NYBOPublieatiddt 83; 9i]-‘§%12 %}gllﬁé&] I M] et%tl @b92F3( %%I(}iei:ertgifre of Human

266 Re
PR 46802 ATl P A5 Vbt piTrent
Hymeevariehls LivipehJ.r oy Riey. W?@ﬂ%& ;e Qs J.BsLicdt adg(1994) "A

Dipgedty 28 H@IknAGEnRIRe AC)K Rphfend e RAls IQREERRI G Heir Usage”
lﬁz@l } lﬂn%ungy tQQté?’?I ﬂé ¥he contents of each of which are expressly incorporated
herein by reference). To obtain a DNA fragment encoding the heavy chain variable
region of D2ZE7, or a D2E7-related antibody, a member of the V3 family of human
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An anti body or antibody portion used in the nethods of
the invention can be derivatized or |inked to another

wo eovcvswomnl nol ecul e (e.g., another peptide orPCT/US2006/042564

protein). Accordingly, the antibodi es and anti body
portions of the invention are intended to include
derivatized and otherw se nodified forns of the human
anti-hTNFa anti bodi es descri bed herein, including

i mmunoadhesi on nol ecul es. For exanple, an antibody or
anti body portion of the invention can be functionally
germboadlVEbgenes ismnggali fieclonypdthiiBud E@RetMSStfpﬂﬁifeﬂibly, the DP-31 VH

g@ﬁ@ﬁﬁ’é’ B8hceds mﬁllﬁ&l Off o Qbtah %‘ﬁW\%e Rt 8&%dﬂg%tgxg light chain

SUC as an ner ant
SBBEE LR YDA Dol roRbadiactbimyes ofsbe VL family of
hyeteagenbliee Hgagenes & anyplifiabliycstagiand PCR. (Mastreferibig,ahe A20 VL

gaﬁﬁlihﬁe se&ﬁgﬁ&ﬁs le%hﬁ%@' PCR priR 8k Is8Rat é@ fr (_}1%??11 A hﬁhﬁg the DP-31

ano % Ai(? %er(n u%emg‘&mgf?secﬁf‘g\? d&?‘ﬁn %8%5 tBﬁ nucleotide
seﬁluealc wp%esiua threrefergnces Cited sypa, winglgandead mtxbds

ant i Hobe the ganidihieceH any \or, ﬁ%gfnbﬂﬂﬁlaﬁgoﬁtMe@rth% fquences can be
nﬁﬁ%ﬂea Q&i bﬁ‘tﬁ)d@ ‘ﬂte 237 o @ﬁg&?at oA %l’gldlo I_} s?ageg?cgsl gscf'osed herein.

reat e DI specl
Thiedeting AREsEsRerL cboRtrb e tisermiing VH and VL DNA sequences are

fivsttoonyiar fdutoche DAEN7 or AR pldted VE aid VL tanyins @sidtse@ences to

i@é : §mﬁﬁp&ﬁ@%§g&¥ 1@ﬂxem'§€i lgfﬁ? rrnec‘lgfgﬁ géctnge cd that differ from
gﬁu %‘Eﬁ fﬁlﬁ ¥ctpé1aéé/ nu‘g?%ﬁ’@a Ptﬁ‘lﬁ] ligg, P4 & g)uenme
npytated r3§°1h§hét @vmmta@ﬂgefmbm fRiquene aﬁhednscthd: DRETpaMy2 E7-related
aRdnk heiddequehnce, uiﬁ'fgl'the @Sﬁe?ﬁztc%ala € té%@ﬂltu%e %1‘{1&1 ﬁ‘ﬂfﬁl@&lcﬁrbhanges
r i on e inventio

g%lh%g% aEde%d W%F’ uc? 8r oY & %r{:nellr] ota S m}f)% %é{

pthedse st S eemeabted a@&aegealm@n Uﬁ’édf the @nt@@f@émcleotldes are
ifidarperetedénto ths BCRI minianatieh tiah®@a TR Beodult contains the mutations) or
Sggmﬁggﬁhggh%gn&ﬂgapthalenesulfonyl chlorlde

phyco tztg%{ and the like. An antib rmdy al so be

deri \é‘ﬁ AfFagmet erqodnieeD k% 91’19§E7§E]«5‘FP ¥ HaAd Y | segments are
obkedgshiy aselificatice amtimsingeresixo tizsmling MIE as® VOXgdhes s described
aasde)t ihesé Dm ﬁX!}%ent@ QaﬁB& inRady méll;ﬂﬁétbaf 3? st’aﬁﬂ é‘oxﬁbiflam DNA

tec%m ue }%ingd det e

Feagen f S f ﬁ’éatm R ‘é?f?’)?ﬁethﬁgﬁréa %r é‘ﬁﬁ’cﬁ"él ody
Ch@acﬁerl% o Fefol fragmepiogenes anigl @cane t hvethdsﬁ mantpblaelons, a VL- or
\agentoding PN A diagheReisOpettainelyl lﬁ]kl%ﬂ &S Q%Bthert IPﬁAaﬁ%ﬁéﬂ%ncodm g

| nopenzi airne..l.e

aﬁgﬁhlay glr P! rku[iﬁ LY élll g§ dl? dsr c% Wﬁatanthreglon $E& et{] Zinf(ifn QThe term

"SRePEYdy hﬁﬁsﬂ aP?s‘ésee‘én diaiF couiext sdntanded 1) mpmnthaaﬁu two DNA
fogentseate jdinaligichithalithe amimeasd sependes @hcaddddy thekwo DNA

E@é}rg;,{ynbﬁm;ang An anti body, or antibody
t hods_or conpositions of the

porti
P overtFgieiBE HhEA sepdie dr oy Hheanien kr o Fdds pdnlldsacth
heavuehwin eene b}’rppqr@fhteljahdklhg ey VilhaicodgeiaN Al to adothes DNA
mBbéule TRcIIY lﬁ:%$y %Halﬁ%hgﬁx%&eéi%ﬁé) el %Hbégd Q:}lfﬂs "The sequences

transf ect rec I nNan
o Bluimah hob hlT G0 ank Heator BoioRard PishyiLek (60 8 doem e » Kkets E.A.,
ﬁﬁﬂh%"dv dbanerges ¢fg%ﬁtotaamdoﬁiewuywéamaﬂ dntgfest, Higfia mdithod §J.S.
Diapahuriehass Hewth m@htimaaﬁ Séﬁﬁdéﬁ KRPASH@HRNNP ASFHS) bid DNA
ﬁiu%ﬁsﬂe&s B B8 B be SEGIENBY slabysind PR, ampitication.
HERAIR Aegstant a?&lplbe@n basan la G hdeG2, IgG3, IgG4, IgA, IgE, IgM or
IgD constant region, but most preferably is an IgG1 or IgG4 constant region. For a Fab
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recovered. Standard reconbi nant DNA net hodol ogi es are
used to obtain antibody heavy and |ight chain genes,
W0 p@ongsnat e t hese genes into reconbi nant exprBCEUSV06/042564
vectors and introduce the vectors into host cells,
such as those described in Sanbrook, Fritsch and
Mani atis (eds), Ml ecular doning; A Laboratory
Manual , Second Edition, Cold Spring Harbor, NY.,
(1989), Ausubel, F.M et al. (eds.) Current Protocols
i n Mol ecul ar Biology, G eene Publishing Associ ates,

frag88) heangt chaindefe, tHaVG}hénd}dﬂmg‘lDﬁﬂbﬁceﬁWe %ﬁérﬁ%ﬁy Bﬁke’ﬂ' to another
DN SXRIEEHS o enl Q%FZV hgﬁﬁﬁ%ﬁs%%al g Har gt

fraggents en

r egi g[ﬁ? ‘ﬁ?ﬁifp %B‘Eﬁdé’i’% %%TWCH bt Bilhisgath light
clain gane (ffSIVE%“ asonl ?d:nhglmcbalhl gbae) lmﬁopm‘ratgmlwlmhﬁg ltheggWL-encoding
DNIQ td Q@Mzmh%ﬁ%gg%?hﬁo&ﬁ%m% cHainRnihG reg1 on, CL. The

ARHER it SRR el AP greescre KF W e (e e
Klaéﬁﬁ 5rig éh@’s(]&%) Remvgncasiof Preteinstof Umewnelogical iiterest, Fifih
Edhifles &S 'hemangat 61 Hea s &g Hi6an @%}@Q@Sﬁglmh@&@&n No. 91-3242)
ences r ot.ei n

aﬁ%?bﬁkﬁnA i ﬁxen %}n P%ségn%%ﬁésfeﬁgg% §2p05 age&%g gﬁnBMCR
a mﬁl@%ﬁ“{% ﬁ*f?o‘lslﬁ ﬁhﬂnS@PWéggwmcw pe B|lqaem prolﬁnmda constant region,
betmeaefeTabhy isnslappa kobdtantetgiah. (1992) "The Repertoire

of HufpRc4e. %@LF@ erw theS@HU gﬁ@% Q%mﬂlgigﬁkoﬂ& rEérL ¥re operatively

s_of. VJJ ferent ervar
s e et Tragg ﬁ usading Aelopdle e e NgoPnE theqmige acid
s¢1g0dg (Glxaiierae swh@ifthﬂﬁr’ﬁﬁnn@ llmelqumewcgl Segiredsed as a
chiavgus sﬁlgﬁt-ék&ﬁgpl%ltéiﬁ Wwith Eﬁ&eVL 2k A0¢ regdibiis Joxlzedlb?ﬂTH@ Bkxible

11?11%.31‘8(%3&3 IBrl]ltéloeg af 32%&{? czence% 32? é’fgéhiélﬁ%} e? q-lo(%t‘%fﬁoc Narl.
Aﬁ“ ’f(r’ &éf‘?tw 883 Mﬁcﬁﬁ%@aﬁl/y Nepiranter{ 1990001 3481 552-554).

r egi Ao ofpr&a B arﬂibodle%?:mheb@} poktiant ukad) theinVBAlS], DNAs

eﬁ?éocfnl;?pa{'tlgl &qml-lé{ g@g%% cﬂ%n%/%bgegﬁeeds as ciescrﬂ?_;tdgafove are
RGP eg%fefum@s Sucoihgl hEIS0S 76 0B A AnbRALS
trhnspgiptionaleandddinslgtivied cbntyb]lt seqbaices.vhr thisdoatex®ghe fer®f "operatively

11925&‘ is Qﬁteﬁdela?tgznéaﬁltﬁét%g aﬁﬁkb@}pgé/ne i@ 1igRHA Fﬁt%)%fvg%{g)? steH that

enes 1.4

kR FaBfom spirenef Senche vkbg: D guphporip teir intended
ﬁwﬁu@emf acgulatingghe frepstripPoRand hmeslaticuof thb hetifaly gese. The

eRpiRkdibly vedor 44 dPreddiodl %bﬂ‘drd)lrb‘éqyéﬁcéﬁ BreABsdPloMel c'b?np\ﬂ-xble w1th the

| eot i
eSSBS PRERED LS MISHER 05 vy i
BERT FRY e WARHRIINIREICREALS Veoir ©T+ MercfapierllneotiHeervd avg inserted into
ther sgmeeNrsesaion vebloai Thel antihiriyqzchesuenaRsted dito ke MPrédsRih vector

b&%ta%ﬁﬁﬂﬁ% %B@s %;71 dé%fﬁm%%%oﬁl%]e itz %ﬁzq tgpgs ites on the antxbody

ences di,scC 0 acCl equen

seq ere
SR BORIoB A RECREIHBTINS SR ligARONE NoNBSIEEtRRAitsE Sraprgsent). Prior
tg 1mgﬂ10@mfpm PAEY or D2E7BREedoli gD hieaot c&taﬁdse\a(hbmd, te expression

vaéfbﬂﬂla Qﬂh@a&ﬁ ol cbl@s@ﬁt'r&ﬁoﬁ@%ﬁ@ 3’ ?g I?Jlgsone

oo Bt B 2y s mienCi L LUSE Ml
apidbee g@ewoswaeth@resn@reecpmslan odctorscaireatipbndddéng heavy chain
comkaitesid Jightibaie cGREHE REBoR) ERPEG Vel e stBBRalhe VH segment is

QB LI SEARINARTP o B BT L
operatively linked to the CL segment within the vector. Addmonally or alternatively,
the recombinant expression vector can encode a signal peptide that facilitates secretion
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shoul d be nade. Mitagenesis of the germine sequences
is carried out by standard nethods, such as
wegR7neddat ed nut agenesi s (i n which the nut at eRPICT/US2006/042564
nucl eoti des are incorporated into the PCR prinmers such
that the PCR product contains the nmutations) or
site-directed nutagenesis. Once DNA fragnents encodi ng
D2E7 or D2E7-related VH and VL segments are obtai ned
(by anplification and nutagenesis of germine VH and
VL genes, as described above), these DNA fragnents can
obhefantibhdy chainiffrmh ahest dell. Thandabely Ge@nbémadah HNfoned into the

ve@BPBMBUESS thE Oz ﬁ@ﬁ&h@ id] 8@%{ ehfafmet 138nY gﬁl‘itﬂ“eﬁnﬁl%@ bPthe

a??@%fﬁfeﬁf hERS TP YeLPeies cge B8 anmiglobulin signal peptide or &
haigrelpgpus Sllgfwé peptidg (. eqr sigrakpaptidie figpnDhlboh+iagmerogldbalin protein).
oper dhiadeitionltb lﬁﬂfeﬁzﬂmtib@dﬂ BIR4iR %EneQNﬁxe rE&QﬁﬁiﬂBn%%@bleg vectors of

as._an constant r
tl?é’]%rvgﬁmpé reghlaﬁ r?f seqiiences éﬁ#] cogﬁgtlglﬁe\%g{eﬁmpp ﬁE g\? .antxbody
CB%mlﬂsE‘@EF iore ot selbofheterm regulaipwrigarence” irdatendedito inhlude
prowoM)chhagamning olliet ekpicBsich Soitvl elhdterdtd . @M 9adblyBtion

s%%%@ ﬂﬁ%%omqgggaménh{}% Ry fnroq‘qgg%ﬁ?odgngam genes. Such

frane i sol encodi n

f%f—’éﬂ%tameﬂfl@acﬁs G detibed; S‘?Tﬁ‘ﬁmﬁ’é%w Gorddeh: @@%Emresszon
Teplenadegw eMpthade ik FgzyirvdodyH 80 dediergiclMdss; SamDidgoe CADNA0), Tt
Wil RGphFcRASOBY HbsH SBaMYd Gk %rtQQQtStB@ BESlél’? gt ﬁ’l@% feklion vector,

SR Tl SSEDSR bl IS5 S8y o e hoto
ok thspost EﬂNO bfetralwfom(eﬂsa@lr)le‘@é qtiexwessiaf offprotesi desired, erc.
Preferiad kagilaaty dequie@ices for drihinBlimdhédi @Bl ek}m%sm&?ﬁfé[dd%‘i‘xtal
efgmé—xg@c tap dﬁ&g WOCI§%¥§ 0?6%% ’exgl\l'elsilgllij ?rll 1I’nc¢:1 macflan (:8 SH%h as

PEYROYSES m/%f TbEngsyS densadiom pmrrmgnqvm é@mﬁ (sqfieas the CMV
ro@avter/ehintenpBimtian Vine g8 vaan(saeh anthed¥¥ 40 progf{cdsr/enhancer),

ahgx@?vlrulsg t!hg '%derlcg/’l?rus rqﬁtelrga‘lé&&[? ?X@MLFr ?%(P ﬁolﬁgﬁg For

fglgg é{) abI an égrg nst an
r?éﬁfﬂefﬁ Rad Sﬁwnw@ﬁ@%ﬁﬁ@e g, US.

Patent 2ben SHéSd]@érba't Stmsky U5 rikageht No. 2fot0r2rS WNBelired @candeU.S. Patent
N QI )6 OB gcﬁmepwy chain CH constant region. The

i sol VL re I gn can be convert

o a Pate AR e e meh e e iory sSRR e
rF‘i‘@‘h*me‘ﬁaﬁXﬁrQﬁ@ﬁE)Ve@?rsdﬁéﬁ H ih@enyﬁﬂtnonknfr}gcam'eaddltwnal sequences,
sWith enssodeng:s BVA régul B o¢g1RatidINGE 1helvesisl & B¢ 08sli@. o Rigins of

r&ﬁl%ﬁoﬁfﬁt&%e‘fﬁ%ﬁ@ﬁ%ﬂ&?gbl?e!g "I%le sel-gg%b? rgﬁlr?cnxc gene amhF?tes

aln cons
SFII%U%H P% %gsé gells igto > wiich dke V@tq(qias @pena;ntro@gggilgsee e.g., U.S. Patents
Mg dSR0e4d 604, 63’4-,665 and 5479,0duibbpgixebds dLNt Boe&tampe, ftybically the

sgﬁbiab%allﬂe§ m&&mxstﬂce If‘?af'utgjg Q agl@ﬂﬁg rgﬂx&g' Bror
ett'o l | Coa '\flgl g % ]
e R HaTbe %@W b e oy mbsﬁﬂgaméyczct Hratareed
Fi@Rtab Plflqee a¢nespnclidecth iditydrefoktaradonssa@HFRY par (E@ruse in

dbér- okips vith ﬂrx@ﬂf@&@xﬁ@é@&ﬁ%ﬂn@;ﬂi%ﬂo%d@é %eo gene (for G418
ngegfligabl y is a kappa constant region O create a

~$-U

ene, the VH and VL-encoding DNA fragnents are
oper &tqr \FéPyeSFIPﬁ é thetlight and heavyfohamsethe caprssdomyedor(s) encoding
thé Bodvyl andllighk ehain€isGransetea dhio G Hodeed by Qadddrd techniques. The

various forms of the term “transfection” are intended to encompass a wide variety of
techniques commonly used for the introduction of exogenous DNA into a prokaryotic or
eukaryotic host cell, e.g., electroporation, calcium-phosphate precipitation, DEAE-

42



10

15

20

25

30

35

sequence (dy4~Ser)3, such that the VH and VL
sequences can be expressed as a conti guous

w@emghgesehai n protein, with the VL and VH regi PCIBEUS2006/042564

joined by the flexible |inker (see e.g., Bird et al.
(1988) Sci ence 242:423-426; Huston et al (1988) Proc.
Nat|. Acad. ScL USA 85:5879-5883; MCafferty et al,

Nat ure (1990) 348:552-5541 To express the anti bodi es,

or anti body portions used in the invention, DNAs

encodi ng partial or full-length |ight and heavy
dextednisansidction aedi theslikie seithduet vk dvéretddally ipdssiblead ekPileds the

BB BES Qe MRELOSS irsU s F)H)g%xafoprg og gﬁlga??'@tﬁce“xgﬁ %E?ér igfggljegsion of

Ig.nk d.toukran CrIPtIO a lﬁ onal_ con |
a%é‘a%?i?ﬁdes TRORR el and Eept Prefrzably mammppliandagsy 66, is the most
prefemkedibecayse sich gukaryptic pelbnandhiat pasticidat mamealige cells, sre more
likélgrahiﬁdpﬂoﬁh@oﬂc \581;15 @J:' asSi6ble taﬂ@%ectrétt@ %ﬁﬁ-{)fgem)j fdda ad
. .control. s ences w 1.n € \ecClor
0131 Blcaft) i vl ety REERAT e Xbieinion o by enes has been
reRosisd dp Ppinediccryrifarmaediiction ohhigh yi¢lds afiadtlyedptigede(Boss, MLA.
aft &Vandp Ce Bs (IM85Y dabakobgd TodPr €38118). control sequences
are 0 RGaIS ' j XRpr i.on . ho .
_cel } qﬁggggd%! e a%lg Eog‘)i/bﬂsgﬁ}t%%ﬁ%%s% tglﬁ gecg’%ﬁnﬁﬂ’é Mfibodics of the
NP BR WP ‘I‘Fé’a‘gvn a‘i"?f“@t@h@’%‘é{rﬂcﬁ@ P (inghpding @hfr- CHO cells,
dsespidrd ieUvisch and Shasinnf1880)PiocaNhy., Adet Scig EiSaiSTB4XE 6-4220, used
wmlsaenm?a sanéc%rm ¥ RUTCe EXB BSSHBA ;ﬁeﬁ.twkgumor (s ROGKarp
, | X | A\
EEBUP Erel e ), NopPelorBh SR E0mfeliveme b cetls. When
T$COBNINY cyPression segnrsicneoding pisdbdygenes dredgmeditcedindo mammalian
hegtaiells, the intiBddids £8 ﬂ;dd'u_@@i Bpmlhﬂiﬂg]gth{s ﬁéétrg'zen% kS o8 F time
. ertL. e or
SERIgR BRI g RlsgloR o RO By 8 HERCEE o ore preferably,
SEERR LYY ‘gﬁ apiahqdyr inththe gpltatgayedivgp iy Vgn@h Bedpseentls eemgrown.
Argipodies sag bermesercBdione Henpltare madivAPIinRSHndAd protein

pGARYAIdH M8mbiie D2E7 or D2E7-related VH and VL
sequ th antjbody genes is to_insert

ces to full-]en . A4 NS

¢t hemH ot 8@1&&6?@@%1 R ospa de Brodug PRILAYS shivdasit Agtibreligsy such as Fab
fregrientsoyssFantolemdes iTgistundiraiond deatsksntionsayi thasbove procedure are
\fiﬁﬁﬂﬁf‘etdcgﬁé Mﬁe t&#&gﬁhﬁﬁ?ﬁtf&w\ﬁdﬁ %ﬁ 5 { {;c'élgz%}gt%e&aﬁhﬁl:ﬂ% letéf transfect a
ot AT NI et SRP P s I b o Bk e Sbadhpt mot both) of
ajapfbefs ofehipdaygrionadificombinant DN teghnalpginriayeilsp, betised to
rémoesTitnac alE?Dﬂh_e DN AnVEGLE eithdbr HOA06Eha 1@}1%51@1 heavy chains

3 e e ant|

R b PSSRSO Sk
tnged W&“’c‘?féﬂ?ﬁe%fﬁ dlsosueempasged bhélesqn@haﬂwp epthedevangion. In
afiditlesdbifimctiopatentibodies mayibe rédarced nisvhivh driecheany hlDoye light

chiifiafe S€RARibol) DrIThINRniRGPAddRe 6A2r E@a d light chain are specific
eptl e Qr a het rOOOSSIQHai

f%rrer%}uﬁ;r}g%le%) I%%'g:lr tﬂaale lgﬁg’[?]%l yﬁé%ﬂualgng AR aptibody o hg invention to a
seesydi antibpdig bo srahdardpheniahyrosdlinkagointthods.t 0 t he

ant i iadyprefeacd sgREGFor FOEMbRAATENPRE}onCtINGHSibOAY, or antigen-
bHRERE b3 Bh shetent BLIES, 08RG 41e<pRBall Piaep ot encoding botn
thpepnidody bgavyoehain and the phtibedst ight chginl iairgrodusetjimndieft-CHO cells
biysalchirg pHesphage-inealatsitr Rk RERbET Witleh B YeesmbRAtk SpR&%ion vector,

' . l yad | ati
t‘%i%&ﬁ%%ff PR eSS, 8 oflon op AR Ol
CBRATHE BrRRRTegu e slemsptsiordys Hgloley cls e trengssiption of
tiag gergtes The bedmbindant expreiien véaorGadeeties £SBIMFR gene, which allows

Expressi on Technol ogy: Methods in Enzynol ogy 185,
Academ c Press, San D ego, CA (1990). It ‘
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wi |l be appreciated by those skilled in the art that

the design of the expression vector, including the
waedogosizan of regul atory sequences nmay depend PCT/BES2O06/042564

factors as the choice of the host cell to be

transforned, the | evel of expression of protein

desired, etc. Preferred regul atory sequences for

manmal i an host cell expression include viral elenents

that direct high levels of protein expression in

manmal i an cells, such as pronoters and/or enhancers
fateselection bf CHICCYEIB rmagaiaw beetSirdreMbied WiiR Mh@ectdi@siddnethotrexate

s&ﬁ&M%OﬁﬁﬁU%ﬂBE e E&Eé‘ ﬂ')a.y %fzan% ngt Vﬁo%.re(afllﬁllgef‘ ﬁ:) allow for

rompt er ancer
CXRTERROH LI AR BT *zaaéy RS kA LR LARIDRSY ogovered from
theonltfury kédiund eStendqpd inorie@llartislaky teebtigatohly Bed tEplepare the

réBehbHeak e ﬁldrh%c%&f aﬁs@@ct@heghost t 1§ %@%t?@? u'%{ggf%rmants culture

t}§e}f95§ ‘é%issaﬁ“ )43??3 i B?x?éhfmﬂot e &“5‘6‘8 naeiugy Sch af f ner
et alRecpmbiyda hurpwm mmbtoldeesm‘tthdgmdyntmnmdgntmsxo IRET or an

afifgssl Fihdiny pSRIMEAERST, ok MRE7eEEAR AdHodRX% mémbe Berein can be
vention, im

$RLOEP ekl Bed RolYER LORp R - %‘L‘ﬁ/bé‘(%équéﬁ?’r Bifirafy o scFv

pBAGk diep IR HbEFY.iPremsed Vibe hymee V3. and YH gPNAs prepared from mRNA

despdd framihmnjand pehphetyeed. aldkethotdalols s f@epﬁﬁanﬁ@ﬁnd screening such

h%ﬁirﬁ:g ta?@lhﬁw%ﬁ“tﬁé taﬁe B¢ adRGbA h; @Jnﬁeﬁ:%lﬁf:&\}aggblgf 1t? %Itegeneratlng

el | ctor
PE 5151?3 %b’i%h?% &> ﬁﬁsﬁaﬂmm Req@mbipagthagssingihgdy System,
cstamgnco 27-9480401bgndishel Stestagehe }SuﬁZAPTé&meensmypknmammg no.

2H0@12§eé)@|§{1ﬂ&| ¢F HRhk& ar%@@g&t@é%zﬁﬁ&lﬁﬁ? LeANIE f(;rouse in generaung

t t
B RegF Oy iy CAAGLUE Bundoh I pOLBhe e s
PP?e@’F By 242340 %dfang & okl KE PubbentionNe WOV h%619 Dower et al. PCT

Pabhyionf . ave 91emla9ein(e@blFﬁz) PGHﬂl%b(lchﬁoﬂJN% Wo 8bfor91;

MBRtanfiSh b gwltwl}g#&&gg 3 FisBTSI P RRRLL ) 68 A carion No.

WP priass M affartiehal PQEa?WchatlmNexW(é%lOdﬁM Garrard et al

. PeatPublica)ioe Noo WO §2109620Ruchs anal. (1990 BidY@kdisoldiy 9:1370-1372;

jaé? %f ?F@@% HlD)tl Qnﬂbb@ bﬁ?)él%urzn.pi 8? taf%g sg ezt (?IC P]@E@}J,@g’zenw

S 2 S MueRmeciin Vs (290 U 9256 i tithse al. (199%)
Edéﬁﬁ@ﬁ’ﬁé]7lﬁsw fiawkiheed ait (1682t Mod Bos! 22688065 CDidkson et al.
(19419 Jﬁthe@S@r@mle@ O 3) )(P§92§ PR 885:8576.3886)-Garrard et al.

(AR RPLRA S FELEIT BB DL BBLEN i e 12155

411%%%&% af 89 DI RVAH88%P7&F982he anti bodi es of
t he inugréfensd embeiinha, 1B ﬁﬂha&é Yairias aﬁflwa@WBmh@ &8kt and a

lfisrateemrsg?tsfos) E}TNF of Qtz{ﬂPr%g l-ifFNFloJci%n{%oé% ﬁ? affinity

nDSt

aﬁ?‘ BeV ALt aeongiagt éﬁéﬂ%%& oMAK d8h the hahladcprna for which has
dppodii ouhlzr BGEOGEIS7A050861) i3 firarusednay selddt khiin hBa¥y and light chain

%@ﬁé&éﬂ%ﬁg &ﬂlllaﬁbfnﬁuﬁsﬂ%ﬁ TR o IR ogtugm% R S %ﬂeyxmprmtmg

nﬁ%% d and‘%:ed actlve %
a5 Hopes A yPliaHes NondV B EaP6213. The
anélp@dy( lelztat@ Used iimdfif m::thodearé pref@'ablj'wci*‘v dibraafes Iibregiared and

sYileBhdiBastiesacda MECIRQHY ./ (BOPET Pltficaddiinyg

T ) re Ilan
ol TS R 4e i o o
18§725n834. The scFv antibody libraries preferably are screened usmg recombinant
human TNFq as the antigen.
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i nvention include Chinese Hanster Ovary (CHO cells)

(including dhfr- CHO cells, described in Ul aub and
wW@h@gi08p303 1980) Proc. Natl. Acad. Sci. USA PCT/US2006/042564

77:4216-4220, used with a DHFR sel ect abl e nmarker,

e.g., as described in RJ. Kaufman and P. A Sharp

(1982) Mdl. Biol 159:601-621), NSO nyeloma cells, COS

cells and SP2 cells. \Wen reconbi nant expression

vectors encodi ng anti body genes are introduced into

manmal i an host cells, the antibodi es are produced by

cul t neegnitiEhioat VEendsVHGegmefs atdstided, 'Alx and match”

ex rfnh&'lt? rﬁl wi AR ?&r@éﬂ?@?ﬁik? QliediB8 Vingncf]?ﬁy %ﬁ]nents are

Secretion
SShenaiD Bl IR gL apiowie Gerelds sl M Vet
cembinatighe Jdditinnalhnte Huthee snpmive ige affintty andidr lovaenthd\6ff rate

cERdtAnifer HEN‘Fu%ﬁtﬁh{g Ghé Wbd@rle%gﬁ,% {3 ogtéﬁé ﬁﬁgé?fe'd%/VH pair(s)
TR ooy L B B e T Sl e e
P&“&:W PasIvE Ethedn vivp spratip mtemmpropmwmnsxatq fonaffonity
nidteératibn ve apiteded dieing haaWrbNininbfere§See. ThistiP®irro affinity
e

SR Ry L g i

Py, HETHER 0y VEHPR3( rrspectivelyp othinh pimers have been
"spikédioatith e frartdoismiirtuendfitbe foﬁm@l&btﬂﬁbzise%ehﬁﬁfmﬁw such
tm)_‘h@fe‘éﬁ’lteﬁﬁ PU?@]S*OHQ&E @ﬁ%\ﬂ% Vil 'Eﬁ % ifn'&? random

TSR boriEhsBiar) s Vi m{ﬁ S

d‘egnpﬂ% These randomly
mypted V12 and Vil seg msdisfoan ibe sessheened Ifmdtledﬁn@mhmamﬂd%quences
tledt @ xBibsthigh Qﬂ‘ﬁlﬂ??aﬁad IB\X’ dfh&t@ﬂir'l’h@@'cﬁ'élrﬂfné 88 be selected
S B T S L P o
feomm pBRAmRIpant RS e h@cr eig@gighengnding the selected
ahlibbdy cinchereaserapemfthe dispraygackaye (@@ i eie pHAEB genome) and
sﬁl;-é\llgn@d o 8‘&1&2& @sgi'oﬂg/e% difr;}t' E@.ﬁ&%d % om%néxﬂ étec@qu%es If

em ca crossli

‘ﬁgond ant.| % g'ﬂ't
e mitleic, agif Gpaps a*ﬁé%aéw lgiec i ersmisiotaemantibody forms of the
invaption<e.gn liokedito rarctedibady encrding bddjdatyil itimgoplwbiilin domains,

st\;&elg Eﬁﬁﬁdeltrl]&{al E:&?stelrﬁ‘ Y@g%ﬂs@ NToRxk S‘P 9 H@é&%ﬂmﬁg :B&ﬁﬁﬁ ?]ody isolated
YRR T g bR ot PRt B Paed into a

regpnakinant gxprsHH ep Meter ansliintroducedriatest m@tnnmhan\hosﬂnens tdselescnbed
ih EateRidetuiltin @¥PFeeSSi on vector, the anti body heavy and

I'i ght ea ratl L e

enhanlédg%% g\gﬁfﬁgﬁﬁ%hﬁm@ farétﬂ%ﬁ? or ytj{gl %’n%fjﬁfléy (?W gffrate
°ﬁP§tﬂnﬁf@rléﬂ"§TFafarf plap desaribed @hUo$ Ratent §ase6.090:482, 6,258,562, and
6 HXR01S, eacit ofexdpicke SinesrpetddOby pdfaencaidreids a DHFR

gene, which allowsfor selection of CHO cells that have

ect ed WI th the vector using nmethotrexate

o Sasthnopathies,,  The sel ected transfor mant

host HSFbcshaab@mmpﬂmmd tio thel pativofhysiobgyrofaisiida vafiety e disorders,

laahmgqﬁﬂQ%mbrﬁaﬁeAsbg BbchCAIRIpBAdAB Rk dPafids odliSr ef al.
IO SN ol e

reSS| on vector, transfect the host cells, select
f or tAange‘deenanttse tethl 'tsidéxﬁi}ﬂ&ﬁtﬂ?aﬁéthﬁ'%ﬂ '§p@m§lk§£@@iﬁ&hles" is

h
u%@c? t(ﬁl%tﬁ!hlﬁg %}(_{)}a Bﬁe ch‘ %tevglﬁl? Hlscasg B t&lﬁggtm%t aodmsn‘g:ﬁl?eta%nﬁz Eﬁ}iereln such

diseasgs share common chmcal radiological, and histological features. A number of
spondyloarthropathies share genetic characteristics, Ze. they are associated with the
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antigen binding portion thereof, or D2E7-rel ated
anti bodi es di scl osed herein can be isol ated by

w@eoemes3nyy of a reconbi nant conbi natori al ant i POOYS2006/042564

library, preferably a scFv phage display library,
prepared using human VL and VH cDNAs prepared from
MRNA derived from human | ynphocytes. Mt hodol ogi es for
prepari ng and screening such |ibraries are known in
the art. In addition to comercially available kits
for generating phage display libraries {e.g., the

Mwl?l&dﬁ@m‘eleﬁﬁmﬂmﬂiﬁgﬁe&ﬁd Sl%‘;hf&ZA _I_th §at adeddo refer to
Pond e Ao acrcp U L AR, gl SEINOR R e

s Y& ggt’g‘@ f‘trginﬁéw‘? fisgisgs phar %ﬁ@ﬁamne: méfa ,agélomlcal and histological
fepeures.abkargplan df smdgloaniyropathidsddylude amkydysihg BraardyBes, psoriatic

aﬁ&ﬁtlb@)(frﬁyﬂﬁ's, 'eﬁter(gﬁérlhlé éﬁfﬁm@ meﬁéﬁ %.Fthﬁh@ be ﬁ%l‘té%?ﬂ&r%ﬂle, and

ug“ﬁéffféﬁ‘ﬁ S 5aghsoER & Arikgs] madels 164 sorstudy

Ryt iqarigrongthipsgncingds |ank/atzk tanddenioAd@2HRAZB27 tivhsdehinets (see
Tetlrogl et aP@T 9§R)U|"hle Spoh@amritidds. Bkdra O ordPRIVelity €Pr€§s

PCT PE ' | Ca Lon EHE ’N?}\B ‘\é\%ag‘%{i&%g“ﬁgrt?’%‘ie {’té’f S‘é‘%e&b&% have or

a5s A5 11 SE f AG e lRping wePondsterstigorathis hE xemples of subderty who are at risk of
hBviog Tpaidyddotiyo@itiisy hehidlé huntday sefferihg ﬁ'()&l%tlblu m
ﬁdl 08 PAth e @E?‘bg’aé%gmgéd Vhﬁgth%aﬁﬁjms gxg s,?&él&&l g

2.75-
ASH GRS 1 P e of thé e ninpigmaskey lessts f cartlage
dmwiatm astd/exl sypovigis Bjougavisérs BF olpa@: lasﬁmgag@pndjdammopaﬂly or at

rigk féd defvdRPing Nejona 10315&0@ thy 648, defdrAinel an@ &%92325 ss whether

P B R b L T
Sﬂ_(yldyj_@gﬂnwes ¥ tj:hggp ba dreated | with 4 aNAedy, and, accordingly,

eBBniHRd siAQARe mlethodls Meetided BeretiyhedieRAbed bQowsO! at e
human antibodies with high affinity and a low off rate
const ant a nurine anti-hTNFcc anti body

r
havi rg W@??SWWWIX/’%K& Sh | ow off rate constant for
hTNFa uneorgnecraviiifadi®bhast een ipblicatedrin the paikdbhysidlagy of ankylosing

sPERBEtL (ABTRRE VSRR e, 59?)037)1%)/1?[5 Rink . 3415% Tians et al.
.

rfiampptery diseider invglvies nfdsrmiasiur ¢fhed drndde vgeetpoanAStis a
cﬂiomﬂﬁ-ﬂ'aﬂmbdtb@ahs&@e N@t ai’f‘@t@ﬁfe@&?al 3keldlon aﬁﬂMB eral joints,

%dlg&ﬁ% Sﬁts%%ﬁgeenqgé brae (I;]fotg)e aplgg aag g%?,rgglé% _]qlﬂts and the joints

S creene
Wﬁ%ff R}n‘éf‘n%he ppb,qrs PAB Icre gy ¢rimaliocaupele Affyerd Fertebrae to fuse

oMgfeaf faagether. eSp@idyaNBiolpamxe(slﬂﬂﬂ)dn%&S'i badr Bebdbso@ied with psoriatic
afthtifif U‘%l a?xg/roglr 2flar p?t%i’y @ﬁ% didesd §I éi;']hé:l Wx? lﬁcera’ave colitis and

are

cgn%%ﬁgf%ﬁﬂi human TNFa as the anti gen. Once |n|t|a
hurarEady madfcgtdtiongneABsanbe dsenaitedthy radﬂogra@hﬁ: teRs thludmg

X fRRh BROMVRT écEné"'fE&nl HadiFRER s BRIAGSo R él P%lrﬁd%]%lﬂé ahd

el ect ment s n
ﬁa“r%?is g‘casra‘ém & %06’? Rencree 3@&% PliErs ghithgicoriqabmargins of the
seliisorvizel kans, folduietlibyreadsigns and sclerodier Fatippe dusalstiBeen noted as a

cafnfridi $yynpao@/ oA S averty bhe. @ltb2y ate mﬁ%ﬁ&uz Seftiid Widdring
Akﬂsﬂ-g tz gAc&n‘ﬁm\éIly meth\alcl_| SO nglrw]/teﬁtlgr{ ca%n 3 gseg toe Ho%fg; 1r%rlfpr£|ved

treatment for AS by providing a method for determining the efficacy of a treament
comprising administration of a TNF inhibitor.

46



10

15

20

25

30

35

can be randomy nutated, preferably within the CDR3
region of VH and/or VL, in a process anal ogous to the

WO p00ovio8B030mat i ¢ nmut ati on process responsi bl e POT/US2006/042564

affinity maturation of antibodies during a natural

I mmune response. This in vitro affinity maturation can

be acconplished by anplifying VH and VL regi ons using

PCR prinmers conplinmentary to the VH CDR3 or VL CDR3,
respectively, which prinmers have been "spiked" with a

random m xture of the four nucl eotide bases at certain

posi tinems exboldirhéiaf the hecth@bof thaidveREbn Y @@dd ed deteifidEehe efficacy

oY'a'dﬁ'ﬁ‘xﬁstYJm iy ﬂﬂ%ﬁ é’@k ﬁﬂ: QQyLJPéj&%@hé’ﬁém%}éSathy,

I nt o uced H an regi ons
W‘ﬁ}%@@ ?FLY"H?‘&EDVH and VL segnents can be
rescr&® rlﬁe@iftémuremd]mth gongelviddF antdviafl aenatng eredidadbns (NSAIDs),

Q¥ hdadpidih ghm@f)frieﬂiaﬁh @ngﬁlﬂg@_\)’v 084 fneftla8 of Be Jwﬁlﬁﬁn may be used

bi reenjn

B SR s A S e e SR g NG SRR gminiyred in
codinadionaridhbgemsheommanlyoytd butedneaingleiragaticntndrppin commonly
asiabd wathi Ak glosingi spandshigissel ect ed anti body can be
recovered fromthe display package (e.g., fromthe

phage gsnone) and subcl oned into other expreSS|on

vect of st R HICHHRIE r econbi nant DNA techni ques. |f

desi r'Banot herosicfagtor has behnaatplﬂﬂ&teﬂm tHeqrathiaphiysivlogl @ psoriatic
atr@m@lrséﬁs £ @ahsen a1 @96y 'Y’@he% db!}es’i -BY F%&mn(e? afl-(1998) J

i nke ei c a i d en
’% %%EF‘?JH ed 1o eiein Sl IR ¥ SeKapi associated
Widly jn, l'qufSetQp‘hmc Hlﬂamimtblmﬁmthuwanh ardshdiatyd with psoriasis,
Wwisich & @dol)ﬁﬁmﬁ%hﬁﬁﬁd: BEin @bnditi6R P BALRS kel pdtél@:% dh¥he ﬁ&ﬁr About 1

0. clo cO
IFMﬁrles S| 0R ﬁs“eitﬂygsor aSl&Q'l” gl¥drevalﬁ REH ?'flglf Sp é’gﬁ% gﬁl “f%‘gltlo“’ and
Pt 7538 of eases.inserasinpregedeasdihe arghritis. Bsa @mms itself in a variety of

mshmﬂ:gu@‘ frormahidd g vbrermihridinf whadirehe whthRtiflughlly affects the

1 ései'@éﬁec%’tgr@? : n Otég éﬁg % gf?%oéc?[ﬁise %lgrbytglgglgpe Fhflar to those of
%gmgg?on 1 criped at@g(gh Ageorgingly, the efficacy of a TNFo
m@odnmranagexbymﬂa@ﬁr@nmt hisredfihforlthe treatment of PsA can be

franandPadih ﬂﬁ%‘:ﬂb@%&r wﬁpmorgwhé RLhai ed in the

Pﬁg FSQT%SI Q mq‘%%?%ﬁsa w &f gvét§$aét§r ﬁa mtﬂ%nsso Ar%{rxstis mutilans refers to a

wﬁqub@htlhdmﬁm@d(@e@cessgv ¢ bavsatrésion uldng i 4 @88}, erosive
kit ehithkbdtilalds She jBaitemh oﬁ@emﬁo&%ﬂm@ e efﬁ@ﬁWl“N Fa

f@bgﬁ§ ({: %% dg%ﬁﬁﬁ{&ﬂn%g%%lﬁg% tl?e]fgaf fm 5/ ngeﬁ %t:oaé‘{]mtlégnunlans can

edgieminedusing Hye meth aﬁ?n ﬁ@“@?&%@%ﬁé? ahe iiveptigres
affecting the joints of the spine, wherein such

di se%%@&%@ﬁpﬁﬂ?%&kmmmg adi ol ogi cal , and

hi sto i cal ure ﬁ
spon d??‘gg}’ PET 6‘“}3%1 @ hag pegip! "@fgf?éfeidc‘n drrpathorbypiglqeyof reactive
grihaitist wbichds elsassf@uwétceds Reitdr’ st dyetotnd3@Btaan bal/e(1909) Arthritis

RRBIE WQ@IU)%BQ) ROR1LVE W@Q(KQA&Q@P&@&%@R&% Wlﬁc&'é@xﬂ%hcatcs an

I
OROEROMT R e i
?&%@afﬁmd by sersvslivival syrapiemsningludingiaflammation of the joints
Q’aﬂdhﬁb)o gictiaditis, asluhéisling, agi (Ié;l;lxorfsQﬂ‘tﬂhH a8n a:@(ﬁﬁﬁblﬁsm%branes In
T t}&%r Jﬁr&%ts%ﬁémn% lnf’é%ﬁogl% osselxﬂgllys ggxpsgﬂte& diséase or

c[i)ysentenc infection, including chlamydia, campylobacter, salmonella, or yersinia. In
one embodiment, the efficacy of a TNFa antibody, or antigen-binding fragment thereof,
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arthritis/spondylitis, enteropathic arthritis,
reactive arthritis or Reiter's syndrone, and
wapai708Bnent i at ed spondyl oart hropat hi es. ExanpP@BUs$006/042564

ani mal nodel s used to study spondyl oart hropat hi es
i ncl ude ank/ank transgenic mce, HLA-B27 transgenic
rats (see Taurog et al. (1998) The Spondylarthritides.
Oxford -.Oxford University Press). The methods of the
i nvention can also be used to treat for subjects who
have or are at risk of devel oping a
fanhe dyhoesnt bE RRA! day-be ¢ fmmlRY 12insSHD G Mcioshions of the
IJJ?FOQf havi ng spondyl oart hropat hi es i ncl ude hunans

ering fromarthritis. Spondyl oarthropathies can be
associated with other forns of arthritis, including
r heudtat Gadifarenhinietispondomrieopihiedi ment of the

| nV e 'lf) lbas em@o@fmérlf SintibBieh §btg.{n68%rs¥d rﬂgtﬁoﬁsegf g %\leggon are used

S okat | omar (g
t% P BB bR e fciap Gated sbongh orrBRIRSS (see Zeidleref al.
RewarRis (I poVoryh Aar. d 8087k r Oihee terarschsed edddsoriks ses s
eh@{tlawaﬁsﬂ@ﬂﬂylﬁﬂﬁthﬂ tﬁfes 'ixhc‘il!fdef Qo Kﬁlf@@h

RS TE A L L
refersdp @ disrgler whersimibe sulipeidemeastmgehonly stweafitiesymptoms
abreciite] withe spesdylbhiatopahaWIhik coltikivh Q§hﬂﬁ:ll§%§éi¥éd i Young

AR wﬁerae nof ﬁgveomr& ag Eﬁ{,ﬂ oPaR éiss% t&n%g Rg;lg & ﬂel{%r s

4\_ 3i3| ol 0gy .0 sing s

SPRispits T eoms eedtren o etk m?éémoaﬁhme%ﬂeswsj bivan carly
m;tlcqion qf1494)n Ghé embBodimeniytheadffic&y: of TIKBjanzBbdE or ahti gen-
b(rlﬂ@@ Frabimend tHE#08  for ﬁh@ trjeg:Qﬁent %uh@xfi%fén'ng{eld%gﬂﬁdﬁ&%hropathles

rder I Nyl vi f. one
ver dpiergine iéls}nsgqg Ef?}‘bﬁn%ﬁﬁﬂmpgﬁﬂﬁﬂlawgmlgmé’nt hat
affects the axial skel eton and/or peripheral joints,
¥.ncl urdidignd ceutitsl OShpeatiohdSnd Shhekhas tial 5l BBt Afion
and sacroiliac joints and the ol nts between € spl ne
and the pelvis. AS can eventually cause the affected
“ert é%‘f’ﬁ?éosftbo’fglfgqé“%ﬂm’@isﬂ’ﬁﬂ?@get her .
Spon Amstitiddiesp antibods s poirtial s s deth&SINTanidhebias s fhdé 8fthe methods

thﬂJ‘ich?ﬁfdxf"Ebﬁb@MchﬁoH ?}L:rgf aﬂ%@é@ﬁcaﬂ &fn]nggr ?B‘é]% s¥utat(>jle for

owel dL sease cerative
Gl Criicoton Ty e shasmagryEioa compasifiprigemprises an

ad@b@dxnan@blod)ypcrradn,agroalmlmﬁoeaﬂnbltormﬂtmajmngatfaﬁ adans
pﬁﬁﬂnd\Bﬁtl&QB&ﬁm Bl'e)éaﬁﬁ:@' f&@%ﬁ@d héi‘@fn %hd%r%a@ét&i%glly acceptable

M r0|I|| s in the sacro
chflfert BRI By, ahd wl s GEE RS on ey cpfiresupri Pacierial and
aﬁﬁft@agﬁbaawtss w@tcsu%em @ﬁé@lonﬁ@l?éﬂng‘ adentsnent] thy lkedkitans
phnsioRgli@llgiompatiblel Bianpds oFiphornaeitfnlyerc é}ﬁalﬁe CAHMlinclude

A
I e
r?"@%h’nn%@nﬁ Qé‘aeq o Iip PRy ¢asqsnib ivptetprable to include
liqteat Hgﬂtts ffor exdnfily, qugansi pblpglcehdt® bltadchsiraanritel, 86160, NG sodium

chf&ld%flﬁ 'tlf@@dfn%;sn?oﬂ rEarRMeut eﬂgr %c%ﬁ?@bé%? h‘[ gtdugﬂer comprise

one e
rT"ﬁ‘8’ ?‘H@%WF 2 ﬁ“’f‘i‘ stapced SU # WEFR O spmisifying agents,
PagheTviatises o bufifersfwhicl NEhdnahtlizi shelf life or effectivenass wEtie Mitibody,

aditi BEHNEVIGAT dUtRAANYa, inHibkdtdi Ng AS, associated with
| BD

" 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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AS is often treated wi th nonsteroidal
anti-inflanmmtory nedi cations (NSAIDs), such as

W@2@i7089300r i ndonet haci n. _Accordi ngly, the netbhoOESH6/042564

the invention may be used to determne the efficacy a
treatment conprsing a TNFcc anti body adm nistered in
conbi nation wth agents comonly used to reduce

i nflammati on and pain commonly associated with

ankyl osi ng spondylitis. 2. Psoriatic arthritis Tunor
necrosis factor has been inplicated in the

tplletso philp spobdrgy, lifospmos aat Sdfapaélfdii'ebt The ?Peﬁ‘@t)re(ﬁ Rahd &éin@nds on the
en &
iten@ibd mod %@deﬁﬂﬂft&}%%%gﬁe’raé islg IagPlé?aruog t’Ilafphc gfeﬁ‘erred

C%ér&%‘%sﬁt‘ﬁné a%ﬁ‘tnﬁ?? ? injeetableer infugihie solutiers. whethast demnpositions
siilar torthoserused Gompmssine dminuhizatiorbDhymans With bitfer whiisdties or other
TNF&SﬁlQBit&tse thW'ptréfeH@@ Hoﬁé 'o? adiMtiGhhdo 1@3&1% 13%251 ée 8p s intravenous,

d| tian auses re
8GO i Bty farL s prepsatd cmpeatiops, the antbody
Qfé’ﬁ%?régq%‘i‘ ﬂrﬁ}lbn{tqrgs afloingstefed fpytihieaskions dmslon boinjecaind. In another
prafealed ¢inbodimeit, £:R3EboBESH JREI NP $ARORSK it A8 ministered by
iRl or@ﬁ&ﬁ%&yotﬂu edifof®! 1N @ variety of ways,

rangi rom vere arthritis, wherein the
art hr STePqliG sOmpositioas hpiqaHx myshje sisrilmend stabls phder. the conditions

(melltﬂmulspandemrageaf Tisctambositivd cyimetfofBulated #&ia¥olhdion,
ﬁmﬂ:r&é?ﬁ’&@ioﬁf di ¥1|09 Sh oﬂo%égdrﬁ?reaﬁlrﬂéﬁfer é\{?&%le c}o high drug

P SR b SABHO S aoprepieoh o ebsepab e e active
mmnd ¢ah, ddibedy cantibedyl paiongort dthenrfBNRadindiisttor) in the required

AOCRN I b APYoPrfiatk RBIVeRVRAK bAS or & §o%nbﬁ1aﬁ9ﬂ%ﬂ ecthentf enumerated

aﬁ)%?g Cdsqgﬁgre\ﬁ' %c;sh&%v {/\#} eé"ﬁgm tgrlkﬁagi,ogcﬁré LA é/ agﬁpersmns are prepared
BxizempiAing she a‘g?‘@sq‘)@ﬁ’quéé inte iarsterile vehigledbat, coptaisi a/kesic dispersion

rdedionmardythebequirethothdr di@edibing flodh tHose buB@ted above. In the case of
s@éme ‘E)b%gxts fof Hl% ?Eﬁe{r&?&%’ ofd erﬁe 1 Ng %?l%e s?ﬁz%o%{% é]g? R}gﬁe(negfmethods of

ant I gen- bi ndi ng ment t
F&FW?H‘?‘? e ﬁ’ﬂﬂ“fna H§YIB& Ang, @ea@r‘érmﬁgrféat Yigids @ notvedenef thedctive
mg@dmnpbs iay edditiohalt desirechingridiean frof a Peatsustesterile-filtered solution

tﬂéx‘ébf ' Th@p{opaeﬂﬁlﬁity o? a%Wﬁ‘BBH @En gé’ ntgﬁgﬁ oi%i(') f: atng]glg O[Sy the use of a

Qg S TR, Bmamuimpalioe e anest arpigle s in the case of
@Wﬁ@ﬂ’én‘% by thensetofahrfagtag9oProlengediabserpRbe ofiinjectable compositions

e%ﬁ(bk@roﬁ@ﬁ %bout%ﬁbluﬂﬁlgahttﬁﬁ ¢dhosttiRein 4hefd Bays absorptlon for
BITHJE) \QF; L &9 calt @S an | nfection el sewher'e
&L ady, lfn% $ {gp § 8nteric or urogenital
i nf ecPHRINEeEX 4%"6??@90@1%&&@labplbzedcmom@duatqthe compositions.
Iol certhimaimisndinpenigsan amitodyl bﬂ@atib’&ibr@ﬂiﬁ&id R ued ird fhe methods of the
ih9dfHon ik %fo%hfa'teﬁ withh géxﬁf E:Md?mm%%g O\I/ll toI Bord c? onal
ranes Oof §° §§6t ddH

k%rs e n an COus e T4

RO ety GeRENBEH A TNPUSE PGHISORIP AT SEsoRails an anti-hTNFo,
antidpdyrot eaibody pedtimen of thel isentien inay ibefeefdrimulated td/od da@ministered
With 8RY 6} Rord RIS RD @ﬁﬁﬁfdéﬁ%ﬁémb hr ta? et%/ g%z%l:ﬁ{eﬂ Wit TNFg,

S CIRO ey bl FlocCesh S ionunss antbal b golburtoce
"R@]RC%QW e @Iremeremsfﬁ@ldnm solgblelEN e révedtoniiste e.g., PCT Publication No.
WOR006476)R5dRE ohd 8r hdYEMenaBal afentdtctt iliIGhHR 'ﬂtf'l\qioteﬁiroductlon or
3%89{%9 Ygu%ﬁrag Q{fcg etxrgllne-yhdene 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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In one enbodi nent, antibodi es obtai ned usi ng net hods
of the invention are used to treat subjects suffering

wo canmosasas f f er enti at ed spondyl oart hropat hi es (BEBUS2006/042564

Zeidler et al. (1992) RheumDis Cin North Am

18:187). Other terns used to describe undifferentiated
spondyl oart hropat hi es i ncl ude seronegative
oligoarthritis and undifferentiated oligoarthritis.
Undi fferenti ated spondyl oart hropat hi es, as used
herein, refers to a disorder wherein the subject

agertan Sﬁcﬂfi‘tc&ﬁbiﬁtiqﬁ ﬁmie@fmamvﬁmtg&&ﬁﬁy_ &ﬁ%hﬁ%ﬁdoé&g&@of the
. P | . I, U . .
aggx%g??}g% tﬁ%’égo 6%%%5@51 %hgighz%ag%dpﬁg%lg%as\}%e ?L%ﬁ?s, ch.nphcatlons or low
1525 b 2eSpanse ¥ theBatians assoeiaisshitly e VoFionsmeRofteraniss. s
syndripneee einbodipmemnt,i the iraratisn inchdiet phiremick@tieal compositions

Ciﬁ@ﬁgmlg%rerfﬁﬁlg%%? Wﬁ% ?rﬂnﬁ@&l a)ﬁfiia;&g-lﬁﬁégé:&ﬁicglfly acceptable

I n, one y .QJ, .

e er 5O B e T M I G e AR RS BB be pgpetivedo treat AS.
Ip pag embadimsht, ihearititady mriaatibetlyspotioy Faarst in dpahétheds of the
imeentibs imb@@maf@ﬂingsa BHariiR cifdal ﬁ%gﬁmio_@,?am&rmegnﬁ of

e OSI U] QRS a . .
PeE OB Ui RIFLTRGE 52l s HRRRIEARY dffonce erein. This
formylaian ghydeh? epraepBatien 0 me/mbefihe olibobnB2EZnwherein one pre-
fdtedesyrifigdeontaing $0 gy of dndibods €orisnbéiendvat hgeaiodf Thhaother

chibeaRhéR e @&&Lﬁaiam&%e%@gagn iR pppRceut i cal
conp |t|9Bs.SU|t§BI for,admnistration to a subject

Typi cal37PHOPHES: AL PR BOftioRs and ohsE NG @ intibitess o€ the Ripsent
ila‘fﬂlﬁﬁ!gl? @on baﬁ@mb@ﬂi?r egdytd ‘(mi,etwoi_’ wetheds KiNRen imthiekirt, aith@fgh for
iy PR PTR80S B canns
RO 1o AR B0l R Bt i ton or nfusion.
Aedilhbe apaeqisigd by g skilled ertisan, thawputaandfenrgede efpsimisistration will
viagodepeiding o s0ddsire @ Restieth A EigtaaganbsdinRAt, teictivk Bompound

' i-cak | ihl e Exanpl f
e BEBEIS ] OBLERY o FEBRALL lorft AR Eopag e, o
g geenyel Waftegﬁﬂ,se uipdtony isiyshing wnplants drangdermal patches, and

miiexctmmpla@ﬂdylbd;webr, systeliasn diodetad dbde, Ibidcempasi beddlydiérs can be
weTRLBREd ARPIhEGHSP , bllyg] i
t§?“c| %%% Teor § )2;?05}?%&tgﬁ%ﬁgﬁgﬁ?‘ég‘%ﬁ%ﬁé@ leen,
RObYSr e e eGRAHagHS ReifinMasy meBpdi ot RiFPaBRfRAf such
fermgptions drapetheted omgesdirailp knowwh &y theseskilledid the art. See, e.g.,
S RERIAINAC v OlleQ el dBY Drik e Je b3 EROBIROSn, AL W¥kRer, Inc.,
N@w%ﬁ%ﬁh@%ﬁy subst ances such as wefting or enul'sifying
agents,” preservatives or buffers, which enhance the
shel fThes fI&F@s pnipedies pspdrin dhe ipventinn eantaltsdrpyadmintstdsedijn the form of
mpotein @pstaloformmtilaaons Mhichi iAtlubé b 06mbiHatios 0N BRtéhicesal Bficapsulated
i n e in,. .

i o aiCg Tk Cnl A S TR o) Py o e provein
Ll Todpalation ek beyea dossiral merphology e bgamicrespheres of up to 500
ngigriensin(damgeter bnfhey eyl leavasdmierthisinidrphsiokyth@Bs ) |
iR EIURASs. OFheSeHHRRESI &B@eﬁtﬁa@ﬂoﬁto?prﬁéilnl c?‘yast@g\ﬁﬁg&§ the antibody of
t%% oso&gs q?d %%%%§S| lees. Th?%prefgérs. orm R

lston e e eTivhied Subeiraisyy 1aaRF FREPHiRIsSrhe AFo: antibodies of
the, gvapleen e dabmriejé ta oproteiy deliwdry |5y séey whekein one or more of a protein
@Wﬁl%ﬁﬁdxl@ﬁé‘ri &f ®rhposititsh, iO4dhmlstdrd /E4 at)j &t %‘11 a TNFa-related
. [ c conposjti.on§ simlar taq
SRS 0 S Rldtns 3 m b, o e SRS Rl iy of whole
agtihedy empplssuiapdbedy Gagment crystals are also described in WO 02/072636,
which is incorporated by reference herein. In one embodiment, a formulation comprising
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TNFa i nhibitors. The preferred node of admi nistration

is parenteral {e.g., intravenous, subcutaneous,
WO nioragmsns t oneal , intranuscular). In a preferredl/us2006/042564

enbodi nent, the antibody or other TNFa inhibitor is

adm ni stered by intravenous infusion or injection. In

anot her preferred enbodi nent, the anti body or other

TNFa i nhibitor is adm nistered by intranuscul ar or

subcut aneous injection. Therapeutic conpositions

typically nmust be sterile and stabl e under the
theamykitallised agibodp Mz enchtsrdesenitet dsih AGRYEB 037045 (20mddS ISt iA@pIn. No.
162202 D0, iUoipkbraled by derefere® hilici Bre Bl ) HEM HeQatoid arthritis using

di se{%%s%on thl ﬁllgo%%garrre rgr ot her ordered structure
the fPEBPY PEhRdsoh R B ™S eent rati on. Steril e

i nj ed? gentain gmbadingmts, enAntieody; eptibaly toytiom eooger FNFuyinhibitor
of the inednitiod Aoy fﬂim&listcﬂaﬂi R @ebimp RN WitBQEYIn AR Wi1h&f or an

L -nhi or),.| regul red. anou in.an

«rnlhe el S0 e Blalpdda s LARAERNAID P lgehbafHlay also be
eﬁl‘ﬁ@%ﬂé‘dp érhaed ensatshell gslatipepasulacompressed into talfiets, ardnesyporated
diredttyeinedthetsabjebt zditt. dor ofdnkxrapdutic adinfifietratici) $haédinpounds may

b fr%%&%egwtqé&gpﬁgété%@ gsédhﬁ tﬁ@tdr}ﬁeofqgg%ggi}gfigl%{s,o biceal tablets,

sterile v%hleﬁ contains a SI C ] .
RERSU FARTHES: HETPHPFSEP S WEPPS, NEEd; 2rthe fikeml o Adgénister a
cempawrhetidie absuton by othve tivagergfterst admingstpdadgit saydfe necessary
td Eut PHEFFRh P un@RyigH, of t6lalihinikid} Bt R RuR ML, QRSatedidl®o grevent

itgﬁmza%g%t%d nmet hods of preparation are vacuum dryi ng an

zZe- dprriii ng that yields a powder of the active

i ngr ddiegthprippogytie] wompasitionnaf the dayengan mpyriseluda s "themapeutically

effegtievdanoialty osd Broplylidticalty etfestdledrh@uimtt BEEE&{tIbodR@®r antibody
-V OR » . . . or

PR oAbl o A g LU, SRR AR AR o
offFcH e A eET AT PETEPdS & HMRFCFETAY ¢ achipvrathp dlesiFred therapeutic
realie Aothedirpptealyosfieative byothteofliibe antibalyy frétitiodR tpdrtion, or other
TR, e Ao ) a8l 8 A n O B 2,36, o
PR RS Loy heESRPORULn R U
inhibiter taralicel desired reSpgnsk mthstindiyiduet.i Aehogoppuicaly effactive
alovfit ReliGRIRWHREIeshy ok dNRUGABMABEHEANSE the AnG8Sdyabftibody

di t anti.body or, ant.i bhaod rtion,.f use, .
SIRSLTEL Ty, RIS S ATHASPRE 2 il
eHfietsor capmilafticely etfeqiiverrraat brefers feamampuntorfective, at dosages
ahll €orypeidds of dgriesessanye tambihiyeahe A&sitea brdityddictiaresult. Typically,

.= I .
8 AR G, L g
PERIP A RN FATF RS e A e IS d1any B¢ Wempahtsaliytictive amount
ant i Hoeliage regdimenbinay betijstetido petvddeaths optiatued deitel response (e.g.,
R s RS A C Iy
<SR P b 6% e hecirnieRtored o Geibe dose may be
peopprtiopdly edutadcatinereaskid as Wdigugdbyl 16)cxigeatios obthe tberapeutic
sffﬁ?tﬁ)rﬁ hie e &@Ecialg}eéu\&nidgﬁbué tﬁﬁbﬁflﬁla&TﬂﬂFegxtﬂbp%iﬁﬁés%br@rin dosage
. .ahe -yl ideng . derivatives as

A KOS A U U U B B o s
hewsim rofarsi to phy Hellodiscreigranifs sribecas wilerpdosssesior the mammalian
sabjettsad ibe sreafedf fieh ivnitedhtadiingra pratetietbd quab Y MRtiv®Bompound
c‘é‘lcﬁxﬁtéd’\ﬁ) diR'tfe 8 sirteﬁ(%hérgii&gﬁ):' Jf%c{ ﬁ%@&%ﬂn"%ﬂ}[‘? ﬂ%esr'e uired

uch conbi nat|on_t herapj es, advant ageousty Utrlize

BiRtCcYHsH gasiest Thnapesiiirationtier &g domrgedpeliforas afthetisvention are

didtatsd dycindidigeiipdepdatientsinde) dfefiaidqe, chacarpristied b0AS abtive
| ow
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| evel of response by the patient associated with the

vari ous nonot herapies. In one enbodi nent, the
WO pooegd3an | ncl udes pharmaceuti cal conpositi oNBCT/US2006/042564

conprising an effective anount of a TNFa i nhibitor and

a pharmaceutically acceptable carrier, wherein the

ef fective anount of the TNFa inhibitor may be

effective to treat AS. In one enbodi nent, the antibody

or anti body portion for use in the nmethods of the

invention is incorporated into a pharnmaceuti cal
cémpourdaaridothe pgrittmba thdyapbutio oPEHPhARBIIO 488@ tabd athiSved, and (b)
t}{éﬂﬁhﬁatld‘l@ inH&EiaR Wart bf‘@&ﬁﬁﬁfh@ﬁ&dsu@b{ ah Ab8VERGRpound for the

;t;nsﬁnpo ;I_hISl lvfiornrlnixllldatl i ncl udes a concentration 50

fetnh , Wherein one prefilled

syri hyeng swbaflmen&a@hﬁgwwl@mpﬂoumy afsirele dowsunethed for treating a

TiNHoerldted disbriean@intieisidiadhidwiing tb A&ubjReinl bl @er&f a single

dBQeeof* aPYﬁ?h' iAok 'sugﬁgs 21,}@)0 t '19 g,s-u? Ebodiment, the

por | ons ot lfnetnﬁ i

é’%g’g’l‘ ijaf s e B lﬁ‘@“ba‘?ﬂr}‘i IRET. eTE‘E{ SiHg %dQ?SPfW%Whlblmf

carebé anfs tHerapenticallyt dreprapltylacsictlivefféctiveranmamy. In one embodiment, a
st S&tElIQ g%gtﬁlstg%a: e;&@lt 4 96 &agnagg Sx"x%T Eﬁg@{a@% L Qi ?efa{lsgé SfB2E7. The
SRlE dhRud b i ered ety ayionler Fckitl e Scample,
spbfuiancionh adsninisifaiono Biweeklnilpging eegimpneeanshesubet) yo trb@ disorders
S hidhETINB&tdc G aity is defrifenthE and BfertiBit@esefibed in US Appln No.

16}"’1'65 p5§t fvﬁhﬁ@@ V\M‘lg)le\é. n%)é/ 189\%88{‘ gf E%qt}ﬁggp ?rt ;\)/rgvegn I??”B SR also be used

t?rﬁﬁatb%s%ﬁ"e‘ﬁ an @\duw TNFa aghyity isrdefripaenta). ppd greciugther daseribed in
PChgepInchea FEITIHS06/AR00T7.r el ease, such as a control | ed

rel e@??s th Ve Pkt ﬂh%osaég‘téfﬁjés %ttl'?‘ thettg@msremty of the
ebBtp

BRYGSG R naRlierT=Ro KA pad fogh Iy giggionlar subject

sperthc dosagehygiares vhcmldi baedjusted ovpdﬁlyxa abgotdindes ;che individual need
2R kwegﬂ:ﬁb@@lsioaa%agmeﬁmﬁ tRY sorpéﬁrﬁi‘?ﬁstté}@r?gs&esr erviditk the

ﬁé} rt h
B RE oo OB SrrbartoRh raf iy Sieet dndss o Lastich-
cxpORlary RnIY and are nphiatended todimit the spope ospractichefithg sthimed
copposidlonedRel ease Drug Delivery Systens, Robinson,

ed. r di es
se d Hc %Ent?clrﬁegl% %ﬁa‘f%s}g pléfkaé%é ghaxyfacelp‘l%: 1 elantpo? 91?%3 or kits for
pistsring ths %?tﬁTé\Wy%rtt@P rophircdbyoriondar t tregnepiof 4S. In one
eotwidiment cfithe invenide ithe kit y&hﬁﬂx&s@hﬁéﬁauﬂﬁbﬁ& widhlisnamtibody, an

sg&lmakﬁagéﬁfchleéorﬁ&sﬁ%@oﬁﬁﬁfsﬁ% eﬂiaa{c{dll the;r%guﬁﬁ Q%e%g and

rtlcle In c stal atlon
BAGHEPT dar Mo REHG OB B A %ﬂﬁ%ﬁ@@ﬁfmﬁw&esmm how,
e Osubicuiapeonsl s ragd ivhed) agrea@we@ro amdyenn, heviffeemaioses of
mm AnKIBItGNGIRHHh & REUIREndY ik ARALE agshtAh e be I&%lmstcred to a subject
F %%% d; concentration of protein crystals allows the
y ‘'of the invention to be delivered

subc idetaIppct qfithe paertinsopfiriping to kity sommitanga phivocesical
c@inﬁdﬁﬂldnl’bb&mrisﬁ}{g &1 antdeNFuemabody anda ph&hﬁicéutﬁﬁlly ¥i€éeptable

(%Vx? %Fﬁhto%%"r %H}e gﬂ&ﬂc?ma?c&%p@sa (Sr%t eeal }inis:l%g a drug useful for

.on Oor cC
TaEpe e I ¢ ﬁelafet#rqpsgrﬁ*eéwafi @@hmwag?aﬂymgmp icamierand

Aig¢rhatihecl pf thp kitpanipnigessd sibgleiphenndcentivd] @binpositioh cohpli€ing an anti-
”ﬂm?dx Qﬂgﬁoc@_)‘ 36%@ %&- %1095 dﬁ%% LBgdyrok LRIFEDS TN IS &58rder and 2
E}xarmaceu 1%arillly acceptable carrier. ”lzge l%lts contain instructions for dosing of the

pharmaceutical compositions for the treatment of a TNFa related disorder. In one
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which is incorporated by reference herein. In one
enbodi nent, a fornulation conprisingthe crystallized

w07 08393 f ragnent s descri bed i n PCT/ | BO3/ 04502CHIIA006/042564
U o ﬁ—-ﬁrﬂmp n. )

herein, are used to treat rheumatoid arthritis using

the treatnent nethodsof the invention, In certain

enbodi ments, an anti body, antibody portion, or other

TNFa inhibitor of the invention may be orally

adm ni stered, for exanple, with an inert diluent or an
edbedimdng bhecadaibs énstactiomregarbimgtompoudderfrdnel that dfficacy of the

TNFI RSP FcHthd freflfht SHAS MBYe @ktﬁﬁ%}b&cﬁ{&'aﬁ? & hdeowing for
hzrd.orﬂ§oft sggltggelath pagsu N coq&rgsse .|ntP )
PEEARFEPE tegneibey PLUF Ab gy el rsrabln pgeriibaisppyifeilsrecognizes
Cdivedl andér MMMA-31 instragiions ifor wsdnandi cagentts fm isaléténg a sample from the
5 ps@mpounds may be incorporated with excipients and used
int f f i tible tablets u t ets, ..
troc EE‘S ,pgé]ggﬁg ar eg ?ﬁ%ma?‘ ivgléf R g‘g@ﬁ‘sﬁ% ﬁg\,ﬂ;% Vﬁ\%‘g?f and it can be
rigar@ied forgisg, qither Mithin the pagknge or shrepety accommannitnedaformetion, for
thenwendr geatignosfthe disoaderpddserib&t kdreiad MHY [flckadddQpharthéceuticals
o Rits ﬁﬁ’tﬂ%?eﬁﬁ@f%eta%eg&ﬁf a&%ﬁ%&g QQQ;QH,Q&I h\%eﬁ@’ pa%f(a ed with or
co-adqgglﬁger t he coppou th,(@ mat er al” _to %reven? )
10 cPRroMaiet W1 ARYTBRUORTOT BRAR Mciesed agent BB fitst aeant gs described
hefe@n)i nvent i on may include a "therapeutically effective
amount” or a "prophylactically effective anount™ of an
ntib .or ~anti body portion of the invention. A
B’i‘t herAz.;a%tb%a(l:.a ef“‘ff’eéﬁ?’%é% e amount” refers to an anount
ef f ecthevavensiondssaips do defarmipingybe eltrpcpiof ailAEF inhibitor for the
15 tReeeessaf kS, hiondehitvembigistesithad aﬁhﬁfoﬂﬁﬁﬂﬁfa@eﬁtﬁgééeht. The
; v nti no .
IR ARG B AE biea N o oY %%?%ﬁ%?"j‘%%? Pafositions
dgecrhed iDREs 17 Bray g e A dhataraytis 8ddifiue gr smneteiste gtfect oaghe condition(s)
os disecasz() taveegh tfoofredtiment. richewdothiahationnst agbets abéd withinahe methods
ok PRaRHCERODY cordPbiiROAY d ROkt dereil R m O}'Fe@gb@?'d@f)&ﬁ%ntal effect
to elicit. a Fe5|rqures onse @%{t e ln IXI ual . A
20 apspgaigshth ahlops; ErEEs Seeni e adrainistersd gloge of Wikt he other
agagt(D ofithe particidar phremeedutiedlf conpwsisiont Her ararnpledthe toxicity of side

cBRtisRFYe BREHL nO: bArtedtied by MaatheN Rk bPthe¥oBposition, thus
era

ut wei ghed by the.th eut .l cal | eneficjal effects. .
i S R odeat PtRo VBE PrsaR srbnhiEncs: ik Paprbying fhctapeutic
oxtaouY: Bief additieeor synergissiggEeciantpredis, ped pdepntages of the

25 coafestiehy applp te.clabsey of teeardatt bgshiReohbydtakhirs! drefaikdtional

clAEREL Bt {oVinafh cé‘m?&&?ﬂ%ilé}ﬁéél esdose is used in

subjects prior to of at an earlier stage of disease,

t he pfmmm@arw? CEPPREds ¢an alse bRncaPerated inedhe
qotrau_msitimes.t mmﬁuémbadlih‘;ensf émamtibodymnﬁbodymsﬁgﬁe of the invention
ig Sgﬁ%‘o?ﬁgﬁl}éems ith ﬁré%fe U@Jd%ans%rr]g %h%ﬁie E)p g}o(?@%% 51131 éltlel:r%peutic

30 ERisofit ol RN s s INERARE S, alprssemple, an fanti-HTNFo
aatibpdy. sntbedy, partivny el othirviNige indukiter afdlye marention may be
@SNl SEE BRY oPYSIdrtihi¥Rr& with ®né @8 tho?@¥ddional antibodies that bind

ortional ly .reduced or .increased as _i.ndicated b
PhAVBEELA0R b bFEHE B Ry i BIRR R Rn PR R 0 e
raglsedlee) Py eivare adelsnes, saubls TN @ receptor ésscar a1l PCT Publication

35 NOrNEs94/064T) iaid b0 5AE6r mbid cHeartitalfagente % ikHibit hTNFo production
&%th? Esru@ﬁ 9 Ey&@ﬁje)ééﬂé-&%éﬂeté’en@%ti%%%garﬁ%%%ﬁ %d’knf’&blication No.
rm as u%e erein refers to p_gchaI y discrete
%(?9 Y18 We fughenmireing Aoauge8tibesties protherirhiFpatnhibitors of the
igudgjtizmtreay be beedtin eatndihatioa @Hthuwd oronoteafhd hrégoing therapeutic
predeterm ned quantity of active conpound
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cal cul ated to produce the desired therapeutic effect
in association with the required pharnmaceuti cal

w@ 2007089303 The specification for the dosage uniPCT/U82086/042564
of the invention are dictated by and directly
dependent on (a) the unique characteristics of the
activeconpound and the particular therapeutic or
prophylactic effect to be achieved, and (b) the
limtations inherent in the art of conpoundi ng such an
active conpound for the treatnent of sensitivity in

agands. VSubhadombiratioonkerapios diayeidy anth fbus Iy vailize 0owar dbsh §&Sof the

acﬁnﬁhﬁgtleé ﬂ?’éi’éfeuﬁ@ taEél‘ijcs,ftﬁﬁs éxro@@ih? ?)gss"i'bly%ﬂcﬁlgg ot g'tsjm%hcatmns

] et% @Fr‘;gr s n m nt ste
aﬁggﬁ RADN ey, 80 ERISSt g TNFa i nhi bitor, such
as aNewhmitisgezapmigs of thewpeutirdnedismeiti whidhearTdvbody, antibody

potidinDbit Stherd BNEH entaBitbr BNt c@mal@&ﬁm aQ%gt%odUP?remll &nd assessed
a&%?(%ﬁgflo &{gﬁgetb ncps Oql %16 11}V%%§0%%ﬁﬁi¥: th? ﬁol egé%g%%tkff{al anti-
@@Hﬁﬂ@@t mg(sae%#ﬁﬂleﬁ)e FE@kisetsHBpressi poantyinflanurgatory, dive(s)
(@Z\AHDS)[@IB’J@VBA&O$@-3GSG Wamﬂ'di&rﬁi-mFQ ad@&@dmem@chmayer)
AT Gl ML, WAy ULy g
(ﬁm T T ﬁ %&ﬂm% Brofeinghmmpacs: ges %gb thm& mFynatzsm
(19%) Wiol 37, §2¥Bt) Trmestt Med. Gi9IERVeL. fady RIEA); G6 TINFIEG (55 kD
TG ?@ ;&;é@ﬁuggﬂl ProRSS Hofihid-PhR oM ﬂgfltgbéf%% £/SB 210396 (non-
o0 B htaSRLIEBh, BRI AN KRR S8 . ekt &
Ripiametien (995 ¥pL. 38s 81T e DA ABGTL sidfor DB 389-IL-2 (IL-2 fusion
pREShSISHAEROEE . 4. | Aifariki® ORhADR@TENE (1@193}1'081396 y2d3yeAnti-Tac

h e tio
A DEpk B NS dohe R BB OR Dy
cytgking, PNAKIScherng): Hrbp §3¢H %?&894 rerembingayH.-1 @pnfieinflammatory
cyptobined DNAXUSicheirar); Hvdr I1i-l andioc HL-di aggnisfs (el28 agonist antibodies);
IIL-Q?UY tﬂuﬁkecgﬁgggﬁggoﬁl&e Sgﬁ&%‘?@l I % %uﬁ%?nﬁﬁlng{ ‘ﬁ/{‘l?n(ﬁ%n) TNF-
bg)e f‘ﬂg %@ﬁ%siﬁl‘ a%gamatet 18F° @83 é’”f"afrf& &eg@en%m?%) Vol.
38eNei %(Sapplemeﬁw%&éy Awwdry J. aittgsial.e Hatrt and Enaelhtéry Physiology
(1998 tvd [%83515’@5’ -8%); R@@@l@lcﬁahgg lfoﬁ?esfelé%ﬁ’i%g%;v inhibitor; see e.g.,

AOIDRE RyPlaf (198 Vot ofb. N S, Rl o, adsh MR cox2
Qlﬁblt‘afnﬁfFﬂerngAérﬁrl?lbG@Késumﬂqﬂh@%ﬁ)/é’m i3@nNpop (wwlement) S81);
Topeat (seak. gnfdripirisd & mmﬁbﬁcumtvaf 39,10, i9\4EFIEMBAL), S82);
nidifobdicC BIREOARR Lh“ 2 AR & Wpeu, Hmn 2 F1og Vol. 39, No. 9
an \; a0, secon
(%Wtfﬁ‘%ﬁ 230 a&&d’f’%i Fietrﬁlaeé SEeas (é gagféﬂsen)ah@unomxde (anti-
inflemaory a:rdscyftdnnaaiﬂnhnt@t st &. QNAF1BFitis (b R poendrisah (A86) Vol. 39,
Nde (bﬁﬁ)tlérﬁéﬂt @fimﬂﬁ;)‘m%%{dn%sbwh (?9995) Vol. 45, pp. 103-107);

subcut ane

TAREXamIE Ag iﬂ?’y‘a@w plpsmppen ar‘fh?"’t‘i‘?% Fe’-’aﬁ&/’ ér’hrﬁ@ & Rheumatism
(IR tV B3, Noh 8 (symplernenta 284); Shal4 (dysokinkinhilsitoey @ ete, Arthritis

&8 REL 8sm (19D6) VBRBIERD. o ARPhR&IenBS BESH); Efostdg@mdm El (scee.g.,
AR P V5., bl e DB TR
Sﬁﬁ@ﬂﬁla%@ulpﬂ@amayowﬁmﬁsab e chvhrités &dﬁd’uwesmr(l?ﬁ:ﬁ)éfol 39, No. 9
(nipplomar)) S28E) Naprixef i(hdBErdtddl RntidRP ik flably Ardl; Wee e.g., Newro
Eéf)S)tthll 9569 Wol. Z, 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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treating a TNFa rel ated di sorder and a
phar maceutically acceptable carrier. Alternatively,
w0 b@7kse3oxonpri ses a single pharmaceuti cal conpOBUS10061042564
conprising an anti- TNFa anti body, one or nore drugs
useful for treating a TNFa rel ated di sorder and a
phar maceutically acceptable carrier. The kits contain
i nstructions for dosing of the pharnaceutica
conpositions for the treatnment of a TNFa rel ated
di sorder. | n oneenbodi nent, the contains instructions

(ﬁ;%a;ﬂm&ag ahﬁ&’\i\nﬂl?%detoey aru; SM?SZ%E&@ g}%:)ég%, ﬂhﬁriﬁN&} R(%eumatism
(1998) Ridi 0fo, Ny, ol _pién‘?&kﬂ%ﬁkljf? AZathiogrite (Sbd e.g.‘?%arﬁ{ﬁf} sS4 e
ny of, the f ng for pefformn e _nmetiods ot .the
BRI A58 Q@i’-ﬁf@t R € opelrmanin 28 hbdEF piyPpitgr (abibitor of the
epsseRgyintertenk@F B conentigenzyvR) 3zap T ndiat Ick ivshibitor (irhébitor of the
SAOn Kagae L 00 g ST USRIV SOV gl oon o
VERRIBRAARE ] ol ek BB Aetif Bpadiiilol el s o
reePIR ninhiitosuefiengiogsnesin; et posierotshanthipflagmatory drugs (e.g.,
SB2DB5 80, TOIF-cdneertiseanhisierspanti-TEARMAEbodits; @AE-11L-18 antibodies;
3 I; S | Ler
SEUETS GBS BEANE Tl ROSSHOE) 30 o.g yppiemens
SRI0k iEeeiRT & 5 T SoRbreamaiEmi IOROLYol. 35, No. 9
(wptamm;t)g G308, Intemetkintd ¥ iihibitbre (satsd. g1 g4 kehaitis &€ Rhdhimatism (1996)
VAR I Db oln, RI90% doRf pRERAILEE S Bhithe: >
Bt Bk B REa AL HES S ey R PR e tate) prrpphoid
igrpdiations antighymecyte globalinr attihkCPdrasitivadies TP ttbxias orally-
adfihihikieestipeptiey Aacdsllagerd JHtnzarl @Rl Ogtokde lQé%ulating Agents
(ERA P33R LaNPAGR B8 TEL BRAS ALGONATARE IS cntisense
conposi tions describe erern nma %avé a heraped?\@
PhegRhortBigste @MP%W@O@#M&ISO%% Esiy Barmereicals, bic.); soluble
cdinpémasafts¢ceprr dgU@dof D Ceﬂlrm&ﬂmmtlnc.ﬁfmed}ﬁmﬂep&tg:owﬂn;of
. . 0 . .
L e
bEATRGA RIS et SR IeBCSoR RADERPid: 67 66 PShara ifd. GPophRheum.
Dige®lin. NevehnAad 2l 1534787k cuednofie; phenyltivtarohe theclofehemic acid;
TSRt 0B ML TR PhnBORASLY
R S G 0 5y OB Rl e b o i Bted (e ny
Ci'c}%@l%ﬁ (2ovi ergdectyiad erasingdsnefbotrexgie;cntiniyalgaanddnmune modulating
ageni) iAayCs theusbvie FRERIGNBG a%&ﬂ!& aﬂﬁ%@ h&?ﬁaggt&eaﬁadc&ﬁﬁnaﬁon with the
e ener LS, na . .
TG o O f 61186 9 D b g e i
veHablgsose pesingledose mgPthHé}f teeRipRIALY, Pﬁ edrvengiaet i onal
c| assiasyne@mtodirhent] thi divention igxdudidsantane1e of ¥Rgufacture or a method
oPHRRIRIR ?Bﬁ&éferﬂﬁﬁih%ﬁhé:mgwgﬁa ¢RI RhPoPh combination with one of

a5 iR pEers for i FHE bR % Y Bors SbierdR Brviink

TI¥Ee activity issletohental) hati-601 2vntibalyd AR T 8§ BHdantirilst&arsibody (ABT
3&‘5§;hsn;!dg$13|61efcg@rht@;igﬂ?ﬂ %ﬂ o0Rk sﬁﬂgﬂ ?ng;@déﬁ% &gﬂgﬁ? tglg Ftﬁgtémti-lm

B e emia mBene Sk FhTRadoh e B aiRyS fhistrety molspute
1gkibigpr ThFX GRJ isimiall groledule dibitared GRS mmplliygolecule inhibitor of
COROT antl-BIIe Skleuhia mtib6 R dmall rabREel iMhiblo s TP 7; ¥Rfaf molecule
lﬁﬁ%t&' BPﬂiAﬁﬂI; 'sgx%ﬂln?aectzlﬁgtdggh&dof 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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other targets (e.g., antibodies that bind other
cytokines or that bind cell surface nol ecul es), one or
wWorReg/0g9pvoki nes, sol ubl e TNFa receptor (see e.PCT/URID06/042564
Publ i cati on No. WD 94/06476) and/or one or nore
chem cal agents that inhibit hTNFa production or
activity (such as cycl ohexane-ylidene derivatives as
described in PCT Publication No. WD 93/19751).
- Furthernore, one or nore antibodies or other TNFa
inhibitors of the invention may be used in conbination
Wi t hin yet asotheo embodintdng theinggsiisgircheles pe attictagbmamifacture or a

msm &qmagﬁa{ﬂf@ndéta%amg%e eﬁ%ﬁﬂgfﬂgﬁg&%%&r uf édrh#iBation with
o R igfE BE B Hrelt ARTRIGHINE abrs SR, B Roe® known in
the p50\e) terAe dirgh fungeh @arasitico Saeterial infactipne sThsnin; TaAntibiedic,” as
ueiadipdiasretdrs td& cRgIRIdhl @baﬁﬁ&t_l_ I\tlgaﬂ\ﬂnhibltéhhé? BroaAh antdr Rady
or [ a |l n
nﬂ&?)rg%%qy n%n %ﬂc%eﬂ'{pﬁgs{gd %&IQ?]S ter{n arﬁ tan ﬂ)%ltltc%ro&% %%? a
MUTORFER G138 Wehers st angibiotics (eigscanelass) knpwnmghe pe.
Aﬁmbiomws ingeludeq butdre not Hated ny, iclarithroamyieit @BiyxidP) g{sdfloxacin
y%?%dmg%ﬁlgm Q 1@psi ve anti-infl amTatory
fug(s) 17 BAY- 10- 3356 ( hu
ot DS G TP, iy SRR 2L TR g fastpre o a
n(e@hqd]@ﬂ'tr@namq fon’ﬁpteamamg thodificaCepf ado¥H inhjtgitor in combination with
kTNl 18 Heat BRIMCLEedsd Br K @rJlNFs-rrﬁﬁﬁﬂtdi’sfordlé}Gﬁxﬁﬁﬂp@g of

o ggh I oRTE e Bl SOy I oo
azasBiQPTing SnREFNPPPEES. infbxiomby Rpdesepisst o qugl@zlﬂagn@thylpredmsolone
spd et} diphkhé{yimaatrbp BoiENeperamidetry(drSchl b5, M@B&&xate,

o(r%%%&% é}lhﬁzg C@Hﬂé@&bﬁ e b m%-t)ldtf Iﬁgcﬁxjg e bltartrate/apap,
tc(tﬁ_aggg n or1 %%xgj:mgﬂg% magonidazele, orlc acid,
h§8Syhinige !(ulfat@ Chubs’tmanpndsmrns:, c&oﬂ@a@m Bﬁbod’llgudq, meperidine
tzﬂmhldﬂ&dfgﬂlﬂlﬁlé@fw&ﬁbﬁléﬁgf)gx}]/é’(l)[gleon% %cl/%lggﬁﬁgeﬂ p;lt_fi‘ﬁeﬂlazme

TR, <R atry SrRRh o R SERR T rcoe
polycatbqrBd-pHpognhene emlaﬁ%l rhwdtqmmonannuthﬁﬂnammlelde
dE36dakh NeadetpNoSHIR/ hit) colkdevéland hell&aabEdilarhik; fblic acid,
lg%%xtgk% 1(15?192uma%g %ﬁ%{/wcﬁ}usgﬁg qg?effe%&h a%ﬁmg khd sargramostim
(G

or” an
By Ip PPPPW@ ﬁl)mermmw%xw adaynigtsred fRitheresimery of
q:rbhhmdiseaseet edgge of 24 mpneo BO sngdPprenwsakt i sm ( 1996) Vol .

39 Unpefﬁln%g)r‘ l:r)ay beanfhinifR intondBi¥RioR with tolpfal ¢

and CI r at.or | 0lo
SRS st o Al oA pvegions e
fgeﬂleetmgttmemrctﬂpsomasss &Rhaédrmm the TNB® eptikaly. m8Pbe hibmindstered in

Mﬁtmﬁ})} one3Bihk folmgﬁgéﬁg»ﬁolzthk RRhIM R bF §ﬁﬁ51s small

l%p%] {tlsnt éé%]%{%%#@s lszm%.é é%cﬁ% Lge mhAlF]?q{ro rles , calcipotriene,
XM%P?W@@ gEmeinplonggeetppide.chaleheiaspbprenionateszyrotene,
ethbattayadhcidonile, BaamdhatciRadiprop. augMNehttd] fliscinolone, acetonide,

Eig&% g%é@%@la{ry %ag,ogg\'al'ég ?nc(rﬁé‘r%%n%%”{l} le, ké%é%)azo;e

RrameEHsiupsinoiens hnd IP&‘PFHE?’&V‘%FHE? ny%lrér%ﬁ'@hdwrm peiamethasone,
delsetasol propioridns/embl, fiktivesoretpropiopd O&Jithrerhycidd, hyNeocoRisone,

&éﬂﬁmﬂg%las & adid) ldeO0HEY, | '0991 RE S r%gbn%]d%%@atev Qanercept,

fﬁ?%%ﬁgﬂlfgagﬁd ﬁqtfmwﬁ[egge m % aCIbga&ﬁcm/Ii xggthylpredmsolone

Retaterair¢drisone, sunscreen, sahcyhc a01d halcinonide, anthralm
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(1996) Vol. 39, No. 9 (supplenent), S284); T-614
(cytokine inhibitor; see e.g., Arthritis & Rheumati sm

W@ 1®90393w0!1 . 39, No. 9 (supplenent), S282); PCT/US2006/042564

prostaglandin E| (see e.g., Arthritis &Rheunatism

(1996) Vol. 39, No. 9 (supplenent), S282); Tenidap

(non steroidal anti-inflammtory drug; see e.g.,

Arthritis &Rheumatism (1996) Vol. 39, No. 9

(suppl enent), S280); Naproxen (non-steroidal
anti-inflammatory drug; see e.g., Neuro Report (1996)
clalortolone pivaldi2 0®al diddet, chvill taxsadimyii¢ acid; sdad tarisdidylic acid/sulfur,

cﬁmﬂlm:efbfs&% AR 8pan dé’rh@)lentbﬁmé)’c(:%g‘ﬁ]ué énlggl'léhfs Flg})%gbmgﬁ/ emollient ,

bt TS et efel PAIBSAR G i, Depalp B agpromy! rbhtate,

papraten;, plicylirracids joapytrigiomsatao thimlensaigorimacid, eetsicdeib, infliximab,

absthdept, r&‘él&lﬁﬁﬁb?faﬁrcdfrﬂl&) inRierd1aaad, PLIVA, US/Q—FaIﬁi &ther phototherapy,
ts[]f ~Rneumat i sm ?1996) Vol . 39, I\Io

aﬁgupp , S281); Azathioprine (see e.g., Arthritis

& Rhe‘Br?é’ﬁeg}hOéa!g%) thgdiNFogantihqdy of tleeswanwﬁ)immlstered using a

28 ple-variabld dusk mhdthed {or ik thedtmentodf A$én enayif@tion with one of the

de{f@ ﬁleﬁﬂgﬁ&l’ algﬁhtscfgpﬁx%rn%eia{?lgerﬁ g mtestﬁép aibOraRp dfnod}xgk

q?&(brlnt?}%rdb Rasiabder ﬂeg‘%ogfﬁb‘}dgf t os%;; ﬁﬁ:l}gg g'nrczo?nbmatlon with a
mm iabiibasly iofthe sivglel dose ewtodd] treatme|df tigy owedtidoadnstill another

éibodasent, Bie mﬁ@tahﬁbd)c@l is G@niniGieatdn 4 &Q&e@klg" REERIBEImen.

;2{1 : P %\%? Pﬁe tthe ay OV en l?ne)d’ thgrorgtg,lggg%tgggsoalone or in combination

W%@nwb%%d@lmmrml tom @bJ%ﬁﬁvffmngl_ﬁom THEeekated disorder in
ahiich TINFd B deiimbmei, s corhliih&ﬂicbrﬁ@kthﬂh&TN%tSzﬁﬁb@dﬁ using a multiple

%tagfe' cfdsé n%tﬁlk‘égg%dnél e Ge)rﬁbo%nfezég anf\lgne gf the above-méntioned

rtaH l?ttq agen SRﬂQH?rﬁf }%mblgzgg)n theewithg caq\]ep acgmmstered to a subject
éﬁ.lﬁl‘@ppg dropn tu) int&3i8) disondeeinl adldition-th 2 TR lintibedy toamat another
‘ENBer-refdddisdrlisr &Jmtfﬁmmﬁmd s, YPJshouMe utiRrstdod that the

PR IR i oheths ARt o b o i U ahove, b
aljacmep o siserhin afber indicatiorsyleptritied Herdinoiherding beneficial effect is
@&Rirkd.t hynocyte gl obulin; anti-CD4 anti bodi es;
CD5-toxins; orallyadm ni stered peptides and col | agen;
I obenzarit disodium_ Cytokine Regul ating Agents (CRAs

PAPg PasrgHINSEIqQHS Faties illysirataddvethe ifeldowing leample which should
ﬂdﬁ/hMcbnﬂﬂIdd%ﬂBﬂhﬁBthM}OWQy hi oat e
ol i godeoxynucl eotides (ISI'S 2302; Isis

I uticals, Inc.); soluble conplenment receptor 1

; Cell Sciences, Inc.); prednisone; orgotein;

Bryropleaktiddolimpomb sppbressds piatekers afooyithie degradation didiRynovitis
g,rudt,b@gh@g@s, 150?2@1 gﬁﬂ/@t anical lipids (fish and

pl ant .se ca et a

1995) TEF, %’anﬁ cgf tﬁaﬁ%ﬁ)wl% fsttuﬁy%ms t9 fpﬂyg@p@,t?ryt}al bgomarkers of
eartilage pnd bopshdesirubliorae gn boneesprption amvitkeraciodlagen degradation
flatied) ANl Sy RBitsh mb e QLA @mrdmuﬂ@l &f a@auﬂnbmab in the treatment of

I

{¢hedalirapmphy)on e &awﬁllatxm of pbeng W@@é@xmbme Feldagen degradation
n@fientanebaadyapviaie nharkérab CRRY atkriommLmnearked il 48, i gn AS study
Ugn, ANy of the above-nentioned agents can be

a n1n|stered in conbination with the TNFa anti body of
%ﬂg}ﬁﬂventlon to treat an TNFa-rel ated di sorder using

Itiple variabl e dose or single dose nethod of
treatments of the invention. In one enbodi nment, the
i nvention includes an article of nmanufacture or a
net hod 57
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of treatnment for determning the efficacy of a TNF
inhibitor in conbination with one of the foll ow ng

w@o@noge3ddr the treatnment of a TNFa-rel at ed di BOF/US2006/042564

whi ch TNFa activity is detrinental: anti-1L12 anti body
(ABT 874); anti-IL18 antibody (ABT 325); small

nol ecul e inhibitor of LCK; small nolecul e inhibitor of

COr; anti-ILlI antibody; snmall nol ecul e inhibitor of

MK2; anti-CD 19 anti body; small nol ecul e inhibitor of
CXCR3; small nol ecul e inhibitor of CCR5; snall

nmol e®Patients mhthadtive A WiCRhd aa itadedpidie Babendeita at least one NSAID

oﬁmhpcqb/wel%@ighblg% @Eﬂéll(?n 'tﬁlp hé%& 0 F[PQ Etuﬁ%éfl gﬁ aBhd 1cted in Figure

| (0]
toPefiftle Siee? BTG e apors ottt Pleshs Gradpmad 40 me
sabrutanedysly $sealevernyoitheroveski(atwhiwring of indlia 24ewegkt dnuble-bind
pafibd, me@fﬂ' hb@d%weeﬂtl'tfi)eﬁ;m%l ﬁ&l&i t’hﬁreé !deﬁlé.rﬁers were analyzed at

szge(ﬁFlg gﬂd aﬂely Séattx% Q]E: aﬁgﬁ I{Jl]rlmg? S Blag? o at entggﬁ vyeeks

Speeifieaibh tther Pf?ned‘éﬁ@'i’ﬁ% m#&‘qr*%"@ﬂf"ﬁwaé)ﬁoliﬂg@@ Ntgopeptides (NTX),
thenduillaigtw tegradatimbiombiken winaly Tppaltdollagdn C-t€lbpeptides (urinary

@Fﬁﬂi)pmﬁfs\@ﬂ@\gﬁy Blonﬁ?%ér, %&%t&%ﬁx%&ﬁéprbﬁgée%ﬁ\d PS) were

giose ent s nomn%ﬁ reat g
apalyzeq- ¢ Fus, prigpy efficasy papmeteroinglu fmé\%ss?sment m AS (ASAS)
WenkinghGoturcsriteris, the Bdthha$ &lisgase actvisy Tolea (BAGTIAR] and CRP. By

=R @&Q&ﬁ&ﬁﬁéns' d’fiﬂrmaI"}STgﬁbeﬂ @BHH%&S@{tegoﬁéptfﬁ'eﬁ utinary CTX-II),
| |
ru?n 9?8%] ?col?alggla I\Fg go 3?%‘? rﬁgp_)\qj gﬁ?@fﬂ m&\?f’gaere 151§asured for each
P§§}?ﬂtr?étbia%eh@ﬁtm 16} gnds24 wegks; Caﬁ%ﬁn@ggyn Rif6mendep fopebaseline in
each tredifttenb p@lup ogert deletiitied bastwell 8 eurtelatidhistRelvded changes in these
b%rg&jkgy&ﬁy hd} A§| %bﬁx(eg) ), CI profl oxacin (G pro(r)),
an

net ronJ azol Fagyl (r)). .I.n anot her enbodi nent,
the i HRRRRISBhIC I Uraderimsfided the HHlonmm paReNTs &1 Bpears old:
acbvh A@, defineddat fdfillmbwrofcheleast? of thg follewrifl aieya: i) BASDAI

SIOM% 541 I@i)b}/'fssggl AfhIGP @J@élg @VA@‘;@ s&rrg tfcg?’lé &ﬁpﬂacgfleagn t9 43 Morning
ST TS R b e AR S BHEEh cPan s ed ¢ o

t r eat PaCieohexdudior brigda insdudedrthe &llqywiegnirsvieasly received anti-TNF
1R BhOtO RIdi 616 gic ARG PHcE Bﬂfdta[l%plria[‘ Ehiiytd 1R dbantbed @pRR1; dRe of

pﬁ'&LlﬁZﬁ%}&(\?‘l&gﬁ)e?ntFEnt t{] X,I dx'ri:]aséime ?p&h%g ghay d?gtg%tr%iafed 8ulfasalazme or
hysraorchioragune)s méﬁr%rtlswér Jofing] lmeéuortw&h@prtmaf@mﬁs within 4 weeks

dfdatelnfee anditi el of dibeliiclogies er hivieatigatiaha thp@py within 6 weeks of

ta8lkacycl i ne hydrochloride, fluocinonide,

met roni dazol e, thinerosal/boric acid, hyoscyam ne

sul fate, chol estyram ne/ sucrose, ciprofloxacin

Rgsahmchl ori de, neperidi ne hydrochl ori de, m dazol am

hydr OAh;bﬁhl bflg2 &W@Q&eenp&le{dac@tﬁ&éﬂg ﬁ@nts vs. 38 adalimumab

Q?% Xg% 5%%; l’?ﬂ% ' h@?ﬁ"/ﬁ% O%équggg B‘Ap?eted the 24 week period.

E@.ﬁ fecapasispts who gdidopt eopintaie theddsyeekt I@HOHWQ&SWY! thegdesebo group.
Babelihy chabbiBstidaldrakidilA ®etivdeadidaftheR Q&IIRe Baseline demographics
glgg%g‘bﬁgg& ?l%ﬁ bl esevel am hel, cyanocobal amin, folic

evorl'oxaci n,  natal i zumab, nethylprednlsolone,
i nt erferon-ganma, and sargranostim (GWCSF). In one
Balodi MantlingPémopaphiet.e i S adm nistered for the
treatment of Crohn's disease at a dose of 2.5 ng to 30

[Ty per Week—TheTNFp—antbody ey be—adnihi-stered—n-
conbi nati on with top| Blasebo Adalimumab

(N=44) 40 mg eow
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10

wWo e@ansmsnt of psoriasis.

corti costeroids,
oral retinoids,

vitam n D anal ogs, and topi cal
or conbi nations thereof, for the
In addition, the TNFaPERUS0O6I§42564
may be administered in conbination with one of the

or

followi ng agents for the treatnent of psoriasis: small
nol ecul e i nhibitor of KDR (ABT-123), small nol ecul e
i nhibitor of Tie-2, calcipotriene, clobetasol

pr opi onat e, hal obet asol
i . uocihonide,
bet anet hasone di prop augnent ed, fl uoci ngl®&s8g)

A Qﬁk%hde acitreti N49bar sharrpoo bet anqltbasone
erare, TOMErAaSong ruruamarﬁva UCONazgrE,
| 95 ATLPRAL,

cl |avgresyl

tri anti nol one acet oni de,

Séﬁ(l%matéls enol i de, ur eaé (ihe&)amst hasone,

yghcasone propi onat e,76 1

\M@Pt&ﬁ“?t e/enol |, fl

aZi thr onyci T, —Nydrog
tion. o e EAni

cepdnefdtept, fol ate,

T LT SONe, MoT St urTzTir formot—=;
12 i jacetate,

Pactic acid, nethoxsjal.gn,

mq@h%ggﬁl subgal lz

1@Xr esor, met hyI pr ednios§)l one

| (mhbact ,

—acetdle preonl Sone,

Uniapey i gL ganceniatiana | |

SUTISCT €€TT, bdl I Cyl I'{C dCl U
38821 ocort ol one pi va?l%?l“e8 coal
coal tar/sali ch ic acid, coal tlar/salicylic

vaabd/ (ayhaipy . desoxi eygsone, diazepam empdient,

piMECT ol nus enol TTent, fluocinoni defemoriTent

m neral oil/castor oil / na |lact, mneral oil/peanut

oi |, Apeenmilbpatidntoipr thp pludyy/CRE letels weorsoigliBegntly correlated to
1&%@ &Mirinarﬁewmnsmbg lah ® NG ¢ I?a@ehﬁeh I T&rmutmrueeween CRP
a{l grrlg?rly?u’lgﬁ (i‘ﬂen,sls Frgs b }héfxem%%d\ﬁe ceﬁ(éle Ré L 1& be{vﬁelgl Waﬂd MMP3 and
Nivsteyeke rBaﬁyxaﬂ%ﬂﬁ and GIRBieqrrelations at beseline atsrabowinria fiable 2 below.

the TNFa anti body of the invention is adm nistered

14510 oMbl PAPYES LRl gilospudiBifiod for the

in co ne of t he above

9B Y& Frent | oned

F‘&%i‘t

In anot her errbodl rrent '—I’

bﬁ?ﬁ’ Pfional agents are used in combTh&FPHM with a TNFa
antibody in th ' :
invention. In kti e O f odi P3t he TNFa NTX
anta hadv, o A . nng ocl ol r
CRP =7 (7 '0’71 iR IJQ‘V h.”@igs@? X0 BN I’?fCWUOOI)
Qf tne above= rEnTTonea Qzﬂﬁpgba 13T gt IID%’?LS 50 001)
dl UIre " oO1r T1T11 CO IUT TIleWlIIEI 1T, Udll T d.ulll I oSrTl

to":&o"sfﬁlb‘]’%'dta‘@ufferl ng froma TNFa-rel ated di sorder in
whiNelpatidksa i s detrinental, in conmbination with the

TNFa anti body using a nul ti pl e variabl e dose treatnent

regi I n one enbodi ne, o e )

Loy SRR a b Btk CIAE SR Sk Copeepirations (shown
tebnbimiahled) eémrmd inladalgmnmble vadriagebs oty ®d 2tamd24 wks (p<0.001),

b RS vefhld Qphitiaht! QffeRRcds Yo RtIbNal di sorder in
addition to a TNFa anti body to treat another

s sl w"* HALAGLs in SRR AS TR UNRG R @sar thriti's.

Nader st ood tnar tne addrttomar

nts can be used in conmbination ther apy
Bismddscri bed aboxigt but al so rechabgeidsed in ot hekange in Placebo
i ndi cati ons de<;cr| bed herein v%agmmgb(b nefic @)e)
err eCl I S OESI SU IIIS pl esent TNnventron I S ITI T ITeET
Uninany CTXLIL o by dRWeek | oui ng ¢ 2-90\hi ch_shoufd8 &a32)
be construed aq 2hiWedk ng in anysamgg.z) 47.4 (29.8)
MMP3 12-Week -3.9(-12.3) 12.4 (18.9)
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EXAMPLE Exanpl e J: Adal i numab suppresses bi onarkers of

cartil age degradation and synovitis in active
waeylgsing spondylitis (AS) The objective of PEEUS2006/042564

followi ng study was to anal yze potential biomarkers of

cartilage and bone destruction e.g., bone resorption

mar kers, col |l agen degradati on markers, and synovitis

markers, in a controlled trial of adalinmumab in the

treatment of noderate to severe AS. The study also

adal i rumab, on| 24hweelor r el at i op-30f (-&6pone resorgizisqmo.l)
mar ker , a col I agen degradation nmarker, and a synovi tis
mar ker CRP, .a k marker for AS, i.n

popul‘ty g lwgfmagpégfﬁl%awﬁtwnﬁa@%e%gg ﬁ%?a“ lguctions in
urinageqUiXte lavebpense plaseho at Bask 12 pad NGk o r AGNBREMab patients

al@!@re%p@lllérﬂb@ Lﬁumaﬁp rsigdlﬁéd&ht Fiugt SsU WIMEREe 9418 F¥rsus placebo

t
PR oneTR FE b v in Bt oy “GHE Frpresgenitioantly
redyesd, med%wgmﬁh Batiests)compersd iotancbopeticnteatiyedul? aed week 24
&r&mguﬁemqj 24- vveek doubl e- bi nd perl od, followed by an

an a}"?ﬁﬂé@ <3 ﬂb asel Ian% tgg(a %ITQ&? ?[ i’ %ni%(;éﬁg [ﬁ%ﬁtq@ﬁs%hne to week 12

ne an eat ne
vl eHsiirbY stengiceadp Gogel aiezi inribe adel %@R%b group. Significant

cBpehitibhe eeteygotedietbeae basetioe PRPomdBrdcmary €FXuH (Fypel), 2)
1\@9&1533(98@ AN QPﬁmx @28 30N{20.0d15 8l Qie'nw&ﬁunnary CTX-II and NTX

uri na

AT SRR, PRy Wﬁﬁyﬁﬁﬁ TR RAIRRVE3 corelated

sigmﬁmlefrwﬁls@mgem ERR (40 arshl. 63 casmec@veINMESYD. Q0D eln addition,
B 3D YrRH chdkpes n ulBllh yxefl fcbfraye diigaiBiRySvith e diRege in MMP3

(g—s(fgrc’s %@Os()é (AT A|§ éll%l x\nl\gg glroql% @:&é;ls i fartlloil:ler E}stclérelﬁnns that
impreyemesh ereﬁRPd@Yeéw 36150%‘513‘?‘1&@“9 rqdusdion in peth) yipsEy CTX-II and
NMEBaped. | daselbticnstitywedalBRPlahd biaharterlohpagt froal baghne at week

1'3‘& 'sﬂ@\?{?%ﬂ%ﬁin%@g _ and serum MVWP3 were neasured for
ase

each patient at ine, and 12 and 24 weeks.
Concent ratl on di ffer ences from baseline in each
A BPes x3 Chehfe fiom Baseline at Week 12%

correl at| ons betvveen changes in these biomarkers and
other AS OUTTOMES. —The patient TnCI u3| on criteria

i ncl J&&8P2 he fadl | owi ng: pati ent sRSeorglaignyalug .

active AS, defijned by fulfillnment 6Y.rataledhst 2 of the
following 3 crifterygnarl &rxBASDA scoMfM?ﬂ (2)| Vi suabytx
Anal OQL are (VAS) scqrg Tor Tot al ﬁg Pain SH, andoos
(3) Morning stifffness h hour ;| and i ‘(’iequate :
esponse to at || east(4hfd7RGA| D| Pat (0.9 c| us| on (43, 0.629)
cr mﬁg,kl@ﬁmgl uded the follow ng: prevpassly regeived g27
anti-TNF treat nent; radiol ogi cdl ev&ﬁe&g&v)of t pt al

armiaal calod el o Moz;g)
Uo o \va N | \IVT UN

10

15

20

o a\ -
AT O O—SPT e,

JPI LILA% Y urrr\ylwol

25

wi_t hdalinfumpabek s

sul f asgk@zi ne,

joint inj ection
Anenl i nAa: And

of YeneliGTe-Tlot h

er thMMHiet hot r

bxat e, NTX

or hydr(pgqychl ord

MBI 2611 el

qui ne) pabntra-af

o oprp bR ¢

ticul %08
/\Bek 3'9 0.620)

i NWempiydaX-tn aI

ther apy-w thin

I \VES JaaV j |

6 vveekQ 16f

(37, 0.375)

0.10
(37, 0.540)

In conclusion, in patients with moderate to severe AS, adalimumab significantly

suppressed biomarkers that reflect synovitis and cartilage matrix degradation.

Adalimumab induced suppression of the biomarkers that reflect synovitis (MMP3) and
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basel ine. Results A total of 82 patients were
enrol | ed: 44 placebo patients vs. 38 adalinmumab
w@ado7essss OF the 82 total patients, 80 (98% BET/US2006/042564
patients conpleted the 24 week period. The two
patients who did not conplete the 24 week period were
fromthe placebo group. Baseline characteristics were
simlar between treatnent groups. Baseline
denogr aphi cs are shown in Table 1 below Table 1.
Basel i ne Denographics. Anong all patients in the study,
capRiRgk ewstis degmdatiingmiipy G XD svgasstnthat eddliswnab gpws down

stifdanar d/axggé'dskomm Jithnas, ’\ﬁﬁc&ﬁn&ﬁ%ﬁhﬂxg& in WAgary CTX-II and
Nﬁa %&gtlpn conéy$9 rlnagyc X-11 levels was
g T RER corre a |on aP P and MWP3 and
NTX Ievels Blonarker and CRP correlations at basel i ne
5 EQWIVADBENTS: Table 2 bel ow. Table 2. Bi omarker and CRP
corr q’lhggé %{iﬁecﬁ#ﬁ thé §1q|v\'uﬁgecorgn&%r 516[!7@5819 '&) XS%EH%HN%IIDg nodmore than

atl ents cant thons. I n urlLnar

rOUPS EBFBRY AR CHEY(SGHE SleriioghF Fhe %?r&g%‘i?r{ﬁe‘smf Ahinvention
deseribad berrimefuchsquplatenéhaye rtgnded td dezndorBpasskd by the following

claBfid).- @[Qﬂe)conﬁ‘:ﬁfs Jf@ﬂﬁ%fe‘l’&fc@s %teité}aﬁidf ﬁlﬁ)ﬁgﬁedj]béftétﬁ lagpl&tions cited
for .NTX.. .Tab %nlflca in urinary

10 opflei hig SRR eptar PR HERE vy B3P
pati ents experienced S|gn|f|cant reductlons in urinary
CTX-11 levels versus placebo at Wek 12 and Week 24.
Adal i mumab patients al so experienced statistically
significant reductions in MW3 | evels versus pl acebo
patients at 12 weeks and 24 weeks, as shown in Figure
3. CRP levels were significantly reduced in adali numab
patients conpared to placebo patients at week 12 and
week 24 (see Figure 4). Changes in CRP, urinary
CTX-11, and MW-3 |l evels frombaseline to week 12 were
statistically significantly correlated in the
adal i mumab group. Significant correl ations were noted
bet ween baseline CRP and 1) urinary CTX-11 (r=0.71),
2) MW3 (r=0.45), and 3) NTIX (r=0.37) (p<0.001), and
between urinary CTX-11 and NTX (r=0.49; pO 0001).
Twel ve-week changes in urinary CTX-11 and MVP3
correlated significantly with changes in CRP (70.40
and 0.43, respectively) (p<0.005). In addition, the
12-week change in urinary CIX-11 correlated
significantly wwth the change in MW3 (r=0. 41,
p<0. 0001). In the adalinmumb group, the correlation
anal ysis confirnms that inprovenent in CRP levels is
associated with reduction in both urinary CIX-11 and
MWP-3 | evels. Correl ati ons between CRP and bi omar ker
change from baseline at week 12 are shown below in
Table 2. Table 4. Correl ati ons Between CRP and
Bi omarker Chan e from Basel i ne at Wek 12*
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In conclusion, in patients with noderate to severe AS
adal i mumab significantly suppressed bi omarkers that
WO edo7ege305ynovitis and cartilage matri x degr ade€T/082006/042564
Adal i mumab i nduced suppressi on of the bionmarkers that
reflect synovitis (MW3) andcartilage matri x
degradation (urinary CTX-11), suggesting that
adal i nrumab sl ows down structural damage associ at ed
with AS. In addition, changes in urinary CIX-11 and
V%%E*vﬁe @lgnificantly correlated with change in CRP
Those skilled in the art wll recognize,
or be able to ascertain using no nore than routine
ex pem nent@hse@ﬁbd mwteaamlﬂg\h@ rekﬁcaicg otfgfhu%%CHfIF& antibody, or an

anté%l vallneg{gipoo n f ﬁ’o%gaf%"ﬁeangﬁk’&}ﬂ% 8Ye'ﬁ*§ﬁ %%é said method

COMPTiIBRE FgIPRENES Prodeterpivee vl of a etll lagleefdégr_@d@fe@ biomarker
ap@/oe A sgnanifls BMhldrlsé}Eﬁ':bxﬂ alpafiént MAPIne RS FAINSWiAE R Btment with the

{]H]{ag 0 [ er.ei
er ence%w&k a| me%‘g-‘4 Tﬂa%l evg ’E ﬂgﬁé 8l ep c{e%aﬁatli’fén
biqraarkey grddenyth 6 FYRO RGBT 5 agioeiabrayith dhe  Giease state; an

ant i geseskingovheghagpolid paient’ hpoeafeathait cbtlegirl degradation biomarker

aB6Y LRSI VGs @B%@W&r'lwe‘f’ 16wy th§§ltl§je a.f idv} Bfthe collagen

arin erm ned |.evel
RGP Rien ohBrS ARl VR phioHtsrRoy P g PRUEen
dﬁgr@ﬁﬁtaorphnon@mlsermdlqn syAsvitip blcswirker leveldtrare the witieht foblewing
trdiméht Wiltaths mzhhdeFdMaﬁﬁbcﬁiyKBﬁWe & ﬁa@d@b%' sMRbrdkvel indicates

ey P AP Bar kP (B BERPAS. P state

and assessing whether the patient's post treat ment
col | &yen dEy awtiodat chiimngmhereim i/ @ilagymdsgradRion biomarker is
t%é’ﬁ%%ﬁ@éﬁ@‘f&hp%ﬁnde‘{ flzan the known standard |evel

at i

of the coll agen degra bi omar ker and/or synovitis
bi omarker, wherein a | ower collagen degradation

bi onat.-ker EmzynsthoslyofeldimiZ wWicorm theerollageue Hedradationdomarker is
widlahepe TOEIRBVER T HlRR Em@cwxn h. the human TNFa
antibody relative to the khown standard | evel

i ndicates efficacy of the human TNFa anti body for the
treatdrent ‘e msthopl of phaimpls tHhsekin thecsyaiowitis bigwhanker is mdirx
wéhllagotasey (amap3on bi omarker is type Il collagen
C-telopeptide (CTX-11). 3. The nethod of claim 2,
wherein the col |l agen degradation biomarker is urinary
type 31 cofhegethad efelapeh rvhseeip Gocppyitisplongaeristsazen
métallb@otaads 3 @ENMIREN t he synovitis biomarker is matrix
net al | oprotease 3 (MW3). 5. The nethod of claim 4,

wherejn thg, synovitis hiojmarker, serum
et al Topr o?g%\é?%ﬁod;‘m%ﬁ%‘ﬁn. ﬂ%hqﬂg li‘ﬁe?fﬁﬁacyo?f top hpmeg TNFo
aphibpdy rortahant gén-bichngportiore therrrdnfoT NBprevimsg Siostyyralotanzage

ABESdiged waihAlS NPdRerbined thereof, for inproving
structural damage associated with AS is determ ned. 7.

The nethod of any one of clainms 1-6, further
Cor’r‘pr?.s| ng gnm}pqq@f anpeone of claims 1 6 further comprising comparing the

patient’s C-reactive protein (CRP) level with a known standard CRP level associated
with the disease state; and

assessing whether the patient’s CRP level is higher than the known standard CRP
level, wherein a lower C-reactive protein level relative to the known standard indicates
efficacy of treatment.
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patient's Creactive protein (CRP) level with a known

standard CRP | evel associated with the di sease state;
wanw7assessi ng whet her the patient's CRP | evel PEBHUS2006/042564

hi gher than the known standard CRP | evel, wherein a

| oner C-reactive protein level relative to the known

standard indicates efficacy of treatnent.8. The nethod

of any one of clains 1-6, wherein the human TNFa

anti body, or antigen-binding portion thereof,

di ssoci ates from human TNFa with a Kof 1 x 10 8 M or

| ess8and dhiofethed ef ayrmtearficlaids 1-6¢ wigrdinshd hamah ess,

m@&mn@h%@y mrﬁﬁﬂg&ilbﬁidmg%?ﬁu@ﬁ AP, J@s%%a&f:ﬁomman TNFo with

;Jtr (r)al gég assa @Iﬁ%&ﬁy%%%gx%}%@/f)g 7Sf\/lla‘<g.:r R IH’

dgerrmnéd hmswéfepedflaw tﬂa@w@pe,@némntr@@,s mm@meThiF@ ﬁ@totoxicity in
a ban@ard TG Ar a1 Hhadyy with aarl’(lsﬁ ent Ri el MPofIesd. i on
thereof, has the followi ng characteristics: a)

di ssgcl ate fromhuman TNFa with a Koff rate const ant
of 1 eqnghod gEany ope of laimgiIng gvipreitps bugan
TplFasmrbodgsmrmngm—bh)dlﬁmraoh tlgidofelasi the EDRBvidgRhamcteristics:

CONMPLY idAGcibias Fh HQm@ﬁ 'IﬂIF%?QHﬁ RGE Pxfatesggns{agt B4 x30-0&1 or less,
a Si g e al ani ne

di f1.ed
2T Bed bY e M Ges e s 200y 8 ar by one to
fi ve by dws edight Fhain SBRD dowhia osvahmsnrtgm: endgn@acid sequence of SEQ

HD ORD1 3, QR enckifid frém $EQED Moan @g@.rsx Bile GlaniRSsuBsINGAYY at position 1,

%ﬁ{? *&Q@ f\;&@&}%gﬂv? i ed rngrﬁ%ggE%%F%&l{%nE %%OS%O%SI 3,4,6,

ABd/er &1 ani ne substitution at position 2, 3, 4, 5, 6,
8 9c) 1Rastdt hébly @halyCDR8 domabn wcanmsiﬁgtheeethe aald geQuence

Iqt
f‘gE %hgffg 4 ot tg%ﬁﬁiééﬁtfr@rﬁm ! hod an g %rengﬁa algvmg subbtitution at
_ezmgon 6t Aasad 'Pﬁllbﬁ ohfi te ﬁgﬁgonsgfvatlve ammo acnd
salpetitgtemshit posingnpirX, doh, &, BePLld), 1l eodjoril€es a | i ght
chain variable region (LCVR) having a CDR 3 donain

conpr..si ng,.t he no aci d.seque

modi fi'ed fFSM %‘%&d %S‘6§“ {]§ S‘F?l%%g}uﬁ%an T8 antibody,
o5 gpgantbinilivg p@ﬂl@bﬂieﬁ%rpommse%a lightothagn variable mgian G&5VR)
havihgavgDRBalomahR to@plising @8 ARin0 HOMReqientend SECCIRBIO: 3, or

rﬁ@lﬁg&‘ fr‘&%'@édaﬁpﬁg ?%ﬁ@% g%hﬁﬁ%%g&grﬂﬁgn of o%Ft%nl P4,5,70r8,
afl SAMRESI HRIAVY GhRisvaseblssegion §HCY R>§1avng %Clﬁﬁ gomajn
cbthpoisinkithe athinoldwdd sequeack of SBQYDAHO: 4f orahadified frofiy SEQ ID NO: 4
PYNESGRHE al e BB GDE 3t ﬁ&ﬁﬁé}{)ﬁ% 405 ARt bR Edieng

portion thereof, conprises a ligh ht chain vari a

regi on (LCVR) conpri sing the am no acid sequence of

SEQ 1D-NC The mathod di@ay yne hficlainst-6awherairgiedniniaiCVR)

VIR ahEbRY, bh@nt?é%ﬂﬁn@i‘ﬁg Qyoﬁﬁﬂﬂ«tﬁ&%@f Qt) 4 ik cham variable
rﬁ%ﬁ?ﬂlﬂﬁ\@ cgrriprﬁ gstﬂx 8?11%1 %01% gequgn%e d(lafn ﬁ'ﬁ @nrl] and a heavy chain

vapeblegegion SHENAR ) eammiising] the amingagigd éem@m@ef SE@ IR Ng: 2.
the efficacy of a human TNFa anti body, or an

12. The method of any one of claims 1-6, wherein the human
TNFa antibody, or antigen-binding portion thereof, is adalimumab.

13. A method for determining the efficacy of a human TNFa antibody, or an
antigen-binding portion thereof, for ankylosing spondylitis (AS) comprising comparing
a pre-treatment level of a collagen degradation biomarker and/or a synovitis biomarker
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anti gen-bi ndi ng portion thereof, for ankyl osing
spondylitis (AS) conprising conparing a pre-treatnent
wo eaneloswsh3 a col | agen degradati on bi omar ker andP@F/US2006/042564
synovitis biomarkerobtained froma patient having AS
with a post-treatnent |[evel of the coll agen
degradati on bi omarker and/or the synovitis bionarker
obtai ned fromsaid patient, wherein a | ower
post-treatment bi omarker |evel indicates efficacy of
the human TNF anti body, or an antigen-bi ndi ng portion
olithimed diforn 4 gaticTih baving Wddwoh agoat-tredigientieneledfithe hellagen

d ﬁda@ﬂﬁ'bl&ﬁ&k&d&ifd/&ﬁh@ bﬁ{mﬁﬂi‘se&ohx%rl&y Bgtahrledq%lh;%GﬂrbatUﬁgt
coﬁef %Povped é)ag-ndea?menﬂgomn,é( fls ever m%hca% e%'fl ée}cy'?) ’tlf(.iI ll;]uman TNFo

argBiodygepnantigpybiskingjeortiog thermsf met hod of cl ai m 13,
wherein the synovitis blonarker is matrix

et allhOpr AN ?r?e(:t‘hgﬂ &W g\') i3 erg- gqhgg&ﬁ%‘én Qife &BQMH ﬂl@marker is

wherein the synovitis IS ser Frix
typethroitnsen Calslapeptidanps) . 18. A met hod of nonitoring

the efficacy of a human TNFa anti body, or an

ant i gen- bimgdi Irﬁ@h&osf 4190 wem&ém the Eolqje?g%h%fééfaﬁgtl&hﬁlomarker is
u§ ression of tLictur danage associ ated wit

SRS é’og?)%eﬁ TFPPPUES) in a patient, the met hod
conprising determning the level of a collagen

degr adat i ohelth@RSd KEElaii U8 OWheéremytho ¥ind etidDbioAREke fis mAtrix

H%EB?§ g&m%qgiﬁﬁg?aring the level of the collagen

at1on ker and/or a synovitis biomarker
MAth a known standard | evel of the coll agen

degr ddat i cFhehhethad keclamndbowhereBythe ytadtibbiomamrkseis serum matrix
AR Gead WiNipAP, Wherein a decrease in the level of

the biomarker 1 ndicates that the human TNFa anti body,

or an antigen-binding portion thereof, is efficacious

for décr easimeghadhef menitorufg the officasy o6 hufmas RNkt amt@ody, or an
afid Elnaﬁm%%‘t%r?ﬂleﬂ!o‘f rfoﬁgedrgasﬁﬁ’g?thﬁf}\{réﬁeislori& stfc?&tﬁxral damage

C e colla radation.

st BTl sy Dak' £ B L0 hEtaBhpiine
determining thedpl nvf mgollmcbagnadtaﬁen étﬂmaéb%friaﬂdégr%“d’aﬁ’@ﬁ biomarker
il b PAHEendicEmphting the 1tV &f e @llabég &égrﬁ,‘ddtﬁln(lﬁerﬂhﬂ&ﬁ andlor a

%n%ﬁggkmanﬁeq vapq &kame ;ﬁdeda%&al %frt %g a 84 on biomarker
JHeRFPin adag

IS matrj x ne opr tease

aRgd{on 3$yBeVitis Biomapler waé?%w FosaiEr ?Vgl of the
tSemarkenitdidatesixtahd bypman Fade &t(bww,agr an2@utigdinbimingpaltion
tﬂére@f] Ys Qfﬁ@a&éuscéoﬁ Hﬁe%g&e ARV Pt Rfor SRRt &lamage
anti.b $§’ 5{ %?% blndlng portion thereof,

AgPdqied MtBNY TNFaV\nthaKof 1 x 10 8 Mor

| ess and a Koff rate constant of 1 x 10 3 s 1 or |ess,

bot h get ermmx@tﬂw o‘fléle{iﬁclﬂ; HRESIR the @HAPENEErad@ilidn biomarker is
neuirablzes Q& Fa cytotOX|C|ty in a standard in
gﬁlgss *h an' 1C 0 of 1 x 10 7 Mor |ess.

20. The method of claim 19, wherein the collagen degradation biomarker is
urinary type II collagen C-telopeptide.

21. The method of claim 18, wherein the synovitis biomarker is matrix
metalloprotease 3 (MMP3).
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24. The nmethod of any one of clainms 18-22, wherein the
human TNFa anti body, or antigen-bi ndi ng portion

wao bheregf3ps has the foll owi ng characteristics: alCT/US2006/042564

di ssoci ates from human TNFa with a Koff rate constant

of 1 x 10 3 s 1 or less, as determ ned by surface

pl asnon resonance; b) has a |light chain CDR3 domain

conprising the am no acid sequence of SEQ ID NO 3, or

nodified fromSEQ ID NO 3 by a single alanine

substitution at position 1, 4, 5, 7 or 8 or by one to

fi ve 22onsetheamethed gfitlaimadj whengbsthetsythovitis bimarker is serum matrix

nslldpronasels diMB3)6, 7 8 and/or 9; c) has a heavy

chain CDR3 domai n conprising the am no acid sequence

of SEQID NGO 4, or nodified fromSEQ ID NGO 4 by a

si ngl%- al afaracdod of pry eneef deinoks-22.omherein3he humsn 6,

'Ichgf antlffbdyt, oddntigen{binding ppmohitu@fgsf; ass@wa;tgk ﬁgnﬁlﬁﬂxﬁﬁl TNFo, with
] | 0S 0-Pe- ee 3y

o361 6 LIS M 198% 3% upheid My pP1 oo B s dom

dpsryired iy itfane PlASTAR AREARNEs e RFUSEAges Bman TNFo cytotoxicity in

agtaridgechirioiitnd LG9 peway ivath &hEC Raff,1 00PN setesa | i ght

chain variable region (LCVR) having a CDR3 domai n

conprqd sin he am.nq acid sequenc SEQ ] D, NO 3, or

modi fi|4§éd 7 m%%bd|°%awn%°€§c)agnssf§f§§ew§$8ﬂ the human

13V pntiprdye Ar 2ntigsodiindiag pertion thereof; hes 1@, follmding characteristics:

conprd)séisscidiaayym Gmian T & #aitea Kggir@g ceﬁwﬁ)ofhaa/%c #Fs1 or less,

. I m no aci d sequence o :

a%EQE!;@lﬂ%I%@ﬁ%‘?%ﬁw gecf%Pa[%oc% SEQ ID NO 4 by a

si nglR sl chain PR3 dpawineomprsipg He aing acig seguenge of SEQ

IB,NO; 31¢r mndifitd fidin SEQEDNNChGbyod siaple abiifineddubeliitioh at position 1,

418 23r VWP nD td R6e BMHBR afNE Qm?ﬂﬁ 188 Dibstidtions at (I)]stitions 1,3,4,6,

7aﬁt! ﬂ/en- bi hdi ng portion thereof, conprises al !B .

¢REPR' Ve i abl e region (LCVR) conprising the am no acid

sequehc&ash hgsQ dhBINCDRB domakia chegriying i aminardcibieguence

IFSFE@ID NEMRor SRt d S &9 QETg IBTNO04 85 BAHGRRHE sBbstitution at
I[ﬁ I§IO4 ?'6 §7 '5he ra{e(} hod of e%.n% one of . clal,nms |

P?E‘?QE,_ wher2i%n St e TR Ay BEd9 IV OB G- BRI P

sybytititens atPeaitipns .53, 46 §.rfuFab0.2d. and/qrdhod f or

predicting the efficacy of a human TNFa anti body, or

an ang4 genqpi ndj [ 0 or.the treatnent
£ A n aTRLRRU by 4AE of PRSP Ys 2o kS B Bl RG o
13?’%@ &Eflg?fﬁi’ Regntieepdhingipe Rorim thereal. sempsiges ¢ beght chain variable
rogion¥ L3R )endingra @DBY rivmdin somprisag ket athindcidi@quence of SEQ ID

UGl 3,%Fm£(ﬁh5@%ﬁgSEquN@?§ i 4 Qnél@%}ﬁﬂ{@%’]ﬁbg—lﬁﬁﬁon at position 1, 4,
san}tlg\c])\%x or _an antigen-hi ndi, por_tlﬁg t her eof, MER .
2 N SnATL pARETRS & eoRY Shn el Preige AHGYED awniarCDR3 domain
dJemprisiteihe amdioacid seqpenes of SEQIIPMHOK dy orassdified fiedh SEQHD NO: 4
Wi singlé AasesaibeGubE bhsssitidie2 PRl 6Nd,'sS opAs by |1 eat ment
col | agen degradati on bi omarker and/or a synovitis
bi omarker | evel is | ower than the known standard | evel
of t hb-col Tegewthedpf annonef plainal k82, whereby the human
?Emwgtibgdm op amtideArbindiNg HeHIbrathbRWE lcofiriséd£ fight chain variable

_ : : v rker .
I %lgﬁlf( g\,}o rlsoqﬂiga?ﬁﬁfa [éftgén E:ﬁx?&-g:f %{I? Seecﬁ%ég&% ht‘e ééQtﬂ)oIQB i[( and a heavy chain

varlag € region (hCVIg) comprising the amino acid sequence of SEQ ID NO: 2.

27. The method of any one of claims 18-22, wherein the TNFa antibody, or
antigen-binding portion thereof, is adalimumab.
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known standard | evel indicates that the human TNFa

anti body, or an antigen-binding portion thereof, is
w@e@diogtsexl t o be effective for the treatnent OPCHBSI0N6/042564

the patient. 29. The nethod of claim28, wherein the

col I agen degradati on biomarker is type Il collagen

C-tel opeptide. 30. The nethod of claim?29, wherein the

col | agen degradati on biomarker is urinary type I

coll agen C-tel opeptide. 31. The nethod of claim 28,

wherein the synovitis biomarker is matrix

met aPBopr ¢t emgwdXof MERY)ing 3 effloacynet Hbamad T™NFai mtibddy, or an
aREBiAdIhE @ofIPMbido B MERkBled: D A& M Pchi, %aid method

net al.l oprotease 3 (MW3). 33. The nethod of any one of
CUPRI'tHEE28- 32, wherein the human TNFa anti body, ~or

ant i §emPaiipgln Rre-geiemiped tevel @fof colltiges degradatinnf biomarker and/or a
syHoves Bibinarkuir Ha;fnﬂ tHé(paGibntifoN o&&g&r&fﬁuﬁénﬂ Wik ;t]}ﬂidlﬂnﬁan@ﬁf?oc

c 1 .£SS 0 ternm ne

oyt B0 Bllec biduls briboAndredf wifSknolfh Bal SR Il 6Fene
caligesn dgeaen bioparker andjog 4 gupaeyiinbipmarker agsogiajed with AS; and

wi t h assesdifip Ohefhet the phiert’ pat-tleatsent 34llagenalearidatich Biomarker
aBdV¥r 2 9nRhitiChiBhdRPke? 3ov3%is 1WREF @R tﬁe!"ﬁm&ﬁp?lﬁn TN aevel ochhe collagen
dant| boc%:,. or antlg/en-bl ndl.tgl .gortl on ereof, has the

PP oA P OT & STty itk WhFTER 7 IOy Rolfagen
dggvedatign biomarksh find/at @ spmvitishiomafket lewvel Godh the patient relative to the
kh6®8 stad8arda bl ThdiBsledthabthe hafRn PASERAB&SQ BARE Satiddh-binding

PR, B R, AL, S5 i ins

IDNO. 3 by a single al anine substitution at position

1, 4,295, TIierm8thod ofylaih @8] whédeitethe @OHRgmeddpyRIatioh g%marker is
[ b Uy ..t positions 1, 3, 4, 6, 7 8 and/or

t}g:‘;:llgl)cg asrnaé hltgelg%ﬁlg%ai n CDR3 donmi n conprising the

am no acid sequence of SEQ ID NO 4, or nodified from

SEQ 130. NO: Tht toythad 9if alzime 28| evhere S lvstlagent degnadation biomarker is

uB@ahy fyBE IoolBgert Celdpepitie. 9. 10 or 11 or by one to

five conser vagl ve am no acid substitutions at

positions 2, 3, 4, 5, 6, 8 9, 10, 11 and/or 12. 35.

The rfét hodThsf mathpd delairh 28} whmsipthe3gnovitie bminmarkdrds matrix

nhdtibsprdise AQVIMVIERly, or antigen-bi ndi ng portion

thereof, conprises a |light chain variable region

(LCVR). having a CDR3 domain conprising the am no acid

sequelfce ofhsmethop oficlairg 31gwhessin theayneyigmbmmrkey inggrum matrix

ethijooshstgd @VIMRB)L ne substitution at position 1 4, 5,

7 or 8, and conprises a heavy chain variable region

(HCVR), havj a domai n_conprising the amno acid
sequethice oﬂ%@@h%y gme g clgines #?‘éa’ ‘f"i‘%"ﬁ”r“éﬁbh}‘@am
TN¥y antilbddyg bramtigeniindisg psttionthérenf, alisspoistes ifimm Byman FNFa with
aXK 4 6f 1 & 198 Mo10ksslehd 23R, ¢ TS cOMEDREL 2 APY s-0RL1RE, both

15 28- 32, Wh the h TNF tj bod .
BT et SR B oy
21

d Vi 1929 assay with an IC55 of 1 x 1077 M or less.

34, The method of any one of claims 28-32, wherein the human
TNFo antibody, or antigen-binding portion thereof, has the following characteristics:

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

b) has a light chain CDR3 domain comprising the amino acid sequence of SEQ
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region (LCVR) conprising the am no acid sequence of
SEQ ID NGO 1 and a heavy chain variable regi on (HCVR)

W@ upisiIng t he am no aci d sequence of SEQ | D MNI/UR2006/042564
37. The nethod of any one of clains 28-32, wherein the
TNFa anti body, or antigen-binding portion thereof, is
adal i nrumab. 38. The nethod of any one of clains 1-37,
wherein the | evel of the bionmarker is determ ned using
ELI SA. 39. A kit for performng the method of any one
of clainms 1-37, conprising a) a detectable agent that

1DSReE Bf draabdified Gony SEQED Noe 3do 4 sigele atimimesitbstiagion at position 1,

4, ki SaREKEE, %Hgé@fiv@c&@%h% SmPAB4 k& stinktlons at positions 1, 3, 4, 6,
PhSCruct 10 or use; and c) optionally, reagents for
»|8 |9ng a sanple fromthe patient. 40. The kit of
cl alc]m 385 a hbavyedhain GDRBcdareain lqp@pag@gttm Fadyracidsequence

HEH Nt ﬁ%EYncnged Frof SE? MDNOMPBy akidgle Alanbfetsotistitfition at
t er nj,n | CACY. 10 4 e
pdetermanng { hegeld P Qo N Bl arhih o
substitutiped aosiions ?né "a 5p§ae& Fet @i andbon Wyel of CTX- 11

fromthe patient follow ng treatnment with the TNFa

i nhi bi tor % Hl:h}?octl &E%@ﬁﬁxﬁs b@‘é@l w@&re@_ threl Human

aSSOCI ate | Sease an Ss€
TOR S HEPOSH O™ R BTN PITS E GO 0T BRI O TEFRS) Rl yariable
relgfose(l VR havineg & GIVR3 dommidaotpirising the prdocgid secwee%?%SEQ ID
N‘f(‘) I30 Wﬁmg{@édlﬁodx @Eﬁ? 1H NOR 3 Bea Bﬁh’gleﬁﬂ&mhe batistivitioneat pbeition 1, 4,

st.andar ndi cat i
s{ Lo hrcirerpon & hredent AplegEe PRV, %g’@ domain
cdlﬁpnsingmwmmp@mmwrﬁem ﬁ@Q H%NQ f4 @aw%ﬁe GFN QID NO: 4

by BRidI¢ Abnine SublRRERaPAIGsEoN S BL4,E, 608/Bde asdoci at ed
wi t h ankyl osi ng spondylitis (AS) in a patient, said

nmet hod conpri si ng cqonpari ng er.m ne vel| of

CTX- BP- f r Grhernethpd of amy oBeRf ﬁ@‘%ﬁgf‘rﬁ’l%’%ﬁr?fﬁqﬁg ANt
TMED aittsddy Noteantighhhinding pottion dhdreafvnompesrsar lght ehain vgfiable
r% gﬂc@fé Wﬁfn?{:] Eﬁjl Whé Bmirdoeact &%@%esdffﬂm IBMNO: 1 and a heavy chain

l 5
e meios BV s ol ety RA kel BioGh b2
CTX-11, wherein a |lower CTX-Il level fromthe patient

fol | oy ng fheALMRBAtoM MY Bné BﬁcﬁﬂMS-Bm Whérein the MaHovantibody, or
to t h?e3 nown

dar cat es that the TNFa
AOHEE ng%m@??é (gfelsa amlclznltr}legy ng structural damage
associated with AS in the patient. 43. A nethod of
det erm ni nNghd Ketefd dfangwne bf alalhé-&-3i7nhhbieirothefloyel ofithe biomarker

a patient, said nethod conprising
go mne& ugifnﬁ g% erm ned, post treatment | evel of
CTX-II obtalnedfromthe patient with a

pr e- ds9.er maridtifor preefotmigtthentetioghvaflangfonepRelaim bt prIgprising
fromthe pé} | et detectable agent that specifically recognizes the collagen
degradation biomarker and/or a synovitis biomarker;

b) instructions for use; and

¢) = optionally, reagents for isolating a sample from the patient.

40. The kit of claim 39, wherein the detectable agent recognizes either
urinary CTX-II or serum MMP3.

41. A method of determining the efficacy of a TNFa inhibitor for the
treatment of AS in a patient, said method comprising
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and assessing whether the post-treatnent CTX-11 |evel

is lower than the pretreatnment CTX-11 |level, wherein a
WO owensgaxst -t reatment CTX-11 | evel fromthe pap@ENS2006/042564
relative to the pre-treatnent CTX-11 |evel indicates

that the TNFa inhibitor is effective for the treatnent

of ASin the patient. 44. The nmethod of any one of

clainms 41-43, wherein the post-treatnent CTXI | | evel

is at | east about a 9% decrease relative to the
pre-treatment CTX-11 |evel. 45. The nethod of any one

of clkamparing 4 ptdcterdinedlenel dfaCTHX Fom thepriiemrfpllowing
tr%eh{ with@he ﬁhﬁaqﬁﬁlhﬁgr FhthahoWeEstAldatd f%‘v@i';ofdé’rﬁ&l associated
W\’lr\@gl‘ n the | level is determ ned using ELISA 47.

PSRBT S gﬂ one of clains 41-43, wherein the

TNFc @sseptingdwhether the patienti sppst-insaimeng cg Polldeedlris loyyermlgpn the
kabwa sthiMfard dsvel BOAYX-TJ wlbreaih l@%ﬁbmdt r&epﬁbﬁﬂ tRé patient relative

tqbt!ﬂlg é&gtvh s@anyi\lrﬁ lgxwej é&ﬂﬁzﬁ&’ {h%t ﬁ] él%]?oc 1rrh gl?or 4'% Qﬁgvﬁlve%r the

trﬁﬁgle’f‘F\Fff‘ﬁéPQWH%‘S{“el n is etanercept. 49 The net hod
of claim47, wherein the TNFa anti body, or

anti gen- b'&meﬁﬁd%f aétgxqmtnﬁfgﬁg fﬁda%%?gq?\?ﬁg lrﬁﬁﬂmr fgledecreasing

u onsistin ric ant
s tP%é)ﬁ?;ma%F He wemwm s PPAORIIS D d aient, seid method
compiibiodpomparing i pravéeteuminod layehohCTX -1 tpen dierpatikat having AS
fARvin MEatn@dM Witadie TRIF oRihitaRn it ReowROSthh@iRd 1ARI 80ETX-I1

omt p consisting of infliximb,
assolmag?e tﬁ)%ec{sea(sffate (g 51. The net hod of cl ai m 49,

V\/n er @B3FSHiRe Whgthshthenatisny posirireameny SOGLhievelds fowerithan the
khbenhetindadi 16%D of SITESIT Wbirdihl BaWIINETH-IMdviel froi( the @htidnt

f&llé‘v@m? t erlenlt m i Q"N”F&hi%tqg %lgn&f&sthé‘ ﬂ{m\g}‘l s&méarﬁQe\?él

dete ace
nfcié%ﬁsa%te&w M%@e%ﬂr iy eqﬁw&&hdmlwwwlﬁwgie@smawd
vattsA8nddrecpatiantyi tro L929 assay with an 1C50 of 1 x 10
7 Mor less. 52. The nethod of claim49, wherein the

h t bj

has the. t ok PRt At Fogobgt o8B ganBiEsr Forshe
tieatnaent PRRS lwamatzanﬂ(amdmeth@immsmg 1 x 10~3 s 1 or

| ess ,coaqaaehﬁg g pid-Bedridhed UpdsAtRatdheds 18981 6 CSTRAN GBiaikdXd from the
paaerg;q%%h% nce %’ang%%?fbgr n%!le?t ?e%Pof éﬁ"ggll glgfame@ %Ebtllle[}patlent
aRyey

3 by a single al ani ne substltutlon at position 1,

4, 5,asdessing Svherhebyhcopwst-treatnent CIOOSEeVEtis mveam'lmha@'r@l
tl%légﬁéﬂttd‘"f)g gglévat wﬂgr%'xﬁ d?osg’ﬁ"e%tglﬁg% Fg‘X # lé’\ﬂt‘ij /ﬁ%gn t%’e patient
rEfie R L ReSE G ol MG e 5 e BTy Bk effective
Ghe4rdayment of AGl ie the paiieme. substi tution at

44, The method of any one of claims 41-43, wherein the post-treatment CTX-
IT level is at least about a 9% decrease relative to the pre-treatment CTX-1I level.

45.  The method of any one of claims 41-43, wherein the CTX-II is urinary
CTX-II.

46.  The method of any one of claims 41-43, wherein the CTX-II level is
determined using ELISA.
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position 2, 3, 4, 5 6, 8 9, 10 or 11 or by one to
five conservative am no acid substitutions at
weomroswns 2, 3, 4, 5, 6, 8, 9, 10, 11 and/ or HQI/USBIN6/042564
The nethod of claim49, wherein the human anti body, or
anti gen-bi nding portion thereof, conprises a |ight
chain variable region (LCVR) conprising the amno acid
sequence of SEQ ID NO 1 and a heavy chain variable
regi on (HCVR) conprising the am no acid sequence of
SEQ I D NO 254. The method of any one of clains 41-43,
fart Hér cdipmathohotanypard ofglaimsrdd -4 tverendin gt TNFo inhibitor is
sdlectkd FofpthERRup RYSIstifd ofla TNFRY hdtitodD] QIR difie Bl ortion
et QI 4 RREPALGE Modl! B £, KB, S AMPR G aing el L De
SynovTtis bionarker” assBEPated W EUNE R8s essi ng
whet her the post-treatnent synovitis biomarker |evel
is | @ger tTenndthed kNclwm 87 awHaeth &Y MTOE fusfonroidE #s@tanercept.
| evel, wherein a | ower post-treatnent synovitis
bi omar ker relatjv 0 fhe_known_ standard synovitis . oo
bi o@?ker W[h@%‘fth?qe]a# clatma 47+ yhereimibe HRE: piffiody: Qfrantigen-binding
pefticaghergef, finseldchel frormabepriupafonistingiof hehipetic antibodb a
huRRni7Bl BRGhAey, & hainth atibdie akd B nfdlGva¥Rontibbdy.
bi omarker is MWP-3. 56. Thé method of any on€ of
clainms 41-54, wherein the |level of the biomarker is
det er3% nedlhgspethodpf daim 37, whetleirt the @ntiaYF o antibaglyt beantigen-
bRtk fordibn AredNR sefecddtdth telgiofp c6@4IRITSIMBRImab, golimumab,
ag Leahaklgp.agent that specifically recognizes CTX-11;
? instructions for use; and c) optionally, reagents
for isolating a sanple fromthe patient. 58. The kit
of cl&i m Slhe rhethbdhof claon@d| shagimthd divaehaitibodyg@entntigen-binding

pBHf’Hn BRR6k, ldicatihtts FORPIMZL TN wah a Kgof1x108Morlessand a
K¢ rate constant of 1 x 10-3 57! or less, both determined by surface plasmon resonance,

and neutralizes human TNFa cytotoxicity in a standard in vitro 1.929 assay with an ICs
of 1 x 107 M or less.

52. The method of claim 49, wherein the human antibody, or antigen-binding
portion thereof, has the following characteristics:

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

b) has alight 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;

¢) hasaheavy 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. ’

53.  The method of claim 49, wherein 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
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54. The method of any one of claims 41-43, further comprising comparing a
pre-determined, post-treatment level of a synovitis biomarker obtained from the patient
with a known standard level of the synovitis biomarker associated with AS; and

assessing whether the post-treatment synovitis biomarker level is lower than the
known standard synovitis biomarker level, wherein a lower post-treatment synovitis
biomarker relative to the known standard synovitis biomarker level indicates that the
TNFa inhibitor is effective for the treatment of AS in the patient.

55. The method of claim 54, wherein the synovitis biomarker is MMP-3.

56, The method of any one of claims 41-54, wherein the level of the
biomarker is determined using ELISA.

57. A kit for performing the method of any one of claims 41-54, comprising
a) a detectable agent that specifically recognizes CTX-II;
b) instructions for use; and

c) optionally, reagents for isolating a sample from the patient.

58. The kit of claim 57, further comprising a detectable agent that
specifically recognizes MMP-3.
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