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35 Ankylosing spondylitis (AS) which has been associated with elevated levels of

TNF (Lange et al. (2000) Eur J Med Res. 5(12):507), and is a common inflammatory

rheumatic disease that produces progressive spinal stiffness and restriction of mobility.

AS is a form of chronic inflammation of the spine and the sacroiliac joints, which can



10 considered. In addition, physical exam nation of the patient may reveal
signs of inflammti on and decreased range of notion of joints, often
particularly apparent in the spine. Flexibility of the | ow back and/or neck
may be decreased. Further clues to the diagnosis may be suggested by x-ray
abnormalities of the spine, or the presence of the blood test genetic

mar ker, the HLA-B27 gene, 15Structural damage is associated with AS, and
results from degradation and resorption in cartilage and bone of the joint,
resulting in joint destruction, Therapeutically, it is inportant to address
both the synptons of the patient having AS, as well as the structural
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30 level of the coll agen degradati on bi omarker and/or a synovitis biomarker
associ ated with AS; and assessi ng whether the patient's post-treatnent
col | agen degradati on bi omarker and/or a synovitis biomarker |evel is |ower
than the known standard | evel of the collagen degradation bi omarker and/or
a synovitis biomarker, wherein a | ower coll agen degradati on bi omarker
and/or a synovitis biomarker level fromthe patient relative to the 35
known standard | evel indicates that the human TNFa anti body, or an

anti gen-binding portion thereof, is predicted to be effective for the
treatment of AS in the patient. The invention al so describes a
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antibody, or an antigen-binding portion thereof, for the treatment of AS in a patient, said
method comprising comparing a pre-determined level of a collagen degradation
biomarker and/or a synovitis biomarker from the patient following treatment with the
human TNFa antibody, or an antigen-binding portion thereof, with a known standard
30 level of the collagen degradation biomarker and/or a synovitis biomarker associated with
AS; and assessing whether the patient’s post-treatment collagen degradation biomarker
and/or a synovitis biomarker level is lower than the known standard level of the collagen
degradation biomarker and/or a synovitis biomarker, wherein a lower collagen
degradation biomarker and/or a synovitis biomarker level from the patient relative to the
35 known standard level indicates that the human TNFo antibody, or an antigen-binding
portion thereof, is predicted to be effective for the treatment of AS in the patient.
The invention also describes a method for determining the efficacy of a human
TNFa antibody, or an antigen-binding portion thereof, for ankylosing spondylitis (AS)



c) has a heavy chain CDR3 domain conprising the am no acid sequence 35 of
SEQID NGO 4, or nodified fromSEQ ID NO 4 by a single al anine
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. I n anot her enbodi nent, the human 'I NF(' anti body, or
anti gen-bi nding portion thereof, conprises a light chain variable region
(LCVR) having a 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, and conprises a heavy chain 5 variable region

(Ngcvze) gg\sm) Isﬁgqa%%aa@&ged %;i&%’ién% xéw L& caH Qg @ ﬂgglatﬁ&%leﬂﬁﬁcefﬁ?ﬁgQ ;tD
bosi £ 1 on &g Vit Hehbdd kPR Sarich: Radinp Ry APQEaBHBBML AT B
the i nverih¢ epllageRalcadatiompivemager pbd/dy theaynavitis @mzﬁkmm@n%ﬁpmxé her eof ,

conpri seSpaae.hu gmeramanmwdsabbaamreﬁgbzeﬂaame@va)e} Qi epptiisdcy@itheh@nkmo aci d

sequeng {,ﬁggltgg#\lg “abl%ﬁgé’f’ﬁg’%ﬁﬁgﬁgab' e region (HCVR) ]
Zﬁb”gfj: ?r:eztg ¢ HiS S REDIRPE e icpHegen dserashtipp bipratken i /Rsdf {sglésgte'flr%r 2319 ) s

adal i rrumstblopepude (CTX-ID) n yedtharmiboeimentd) e coiiagerodegrivation benbarker ist he

llevel of (1 he-Phras keliades le“f‘%-?’ éqa@pgoﬁsl ng ELI SA The invention

al so incl udes k|t for ﬁer é he above-ne tl%oned thods
conprising a dit Y& gppast S5 ‘Ef) ORETEH) 1 (PARE BT PRP®ATE 2ol | agen
degr atat i @AMEBomEn mthmmﬂhﬂduaersyﬁmwmmstmbmmk@ns sirpmtmelsliomnteaton? use;
and opti ps). reagents for isolating a sanple fromthe pati ent 20l n one
enbodi nmen t he detectabl e agent..reco S el

set-urn MVP3. fo i e Ocpmem eefcaﬁ?s%%?ﬁ i{lf;fa ‘hog oF ggm ning the
ef fi cacy Wpdmgmqrdon ﬁﬁf%”ifatf@? ipgpvingstrugiwzsl r?émageﬁswgam \alﬂpéﬁ ignt, said

nmet hod codgémnsined) conparing a predeterm ned level of CTX-11 from t he

T anast o | evel "orcHEBHFR, Moo ?ﬁe""n@f‘%ﬁﬁ%&” st Sork PN he,

se st e55|ng
whet her tPRiicphE %?ﬂacg"epﬁﬁfe”% (B Hekg! vatxe P‘POYV@\?@’“ Ve)( ?ﬁﬂm{‘lﬁé known
st andar d Wwéalehe diseasextakd; anvherein a | ower CTX-11 | eveI fromthe patient

ciToct 1 ve, Lor e L e B O R er
provi des 5"%?"&’56‘3“?8 O‘H%rt F‘Fﬁcﬁvﬁﬁro{tﬂﬁﬁ%‘feﬂ ?%ﬁ%‘ff gt h%lg';l‘i\‘ﬂﬂ%\ ?eﬁré a?%r
decr ed8i nefficaeef weamedtanage associ ated with anl cyl osi ng spondylitis (AS)
in a patient, &@bﬁe Biﬁb&ﬁﬁxcﬁ@@lwm&hmgml‘cﬂbﬂgy %r&hﬁgaﬁbﬁamgwu&evel of

CIX-11 fr 10 I%edxg oc1a €S fr?r%\ﬁ' 1 qn épgun%"“ RE lrl_ﬁca‘ltd]? M o:W'eg ;EIrFa e

i nhi bi tor vm N & assocl at e e di sease
stat e; anetore&&,@ég&lﬁfgl%éé HéFeS@’H@ﬂB@e‘ﬁmm@hPY@rﬁ%@tp @mwnewnm | evel

is | ower h&mlkbehmmbﬁiclt?\ﬁeh sthd&®in viro DAY sisay avithadICsCOK | |
I evel »krommheyp (EI gnt follow ng treatment with the TNFot i nhibitor
n

relatlvetoth own_  standard | evel di cates that .the TQFalnhlbltor is
effective at d ’&PB%@WH@“&W‘E@PWP‘&P”HQ% bogy; ofatesh-Pinding patiene
patient. thereof, hasTthe followeing caractbsgicer ovi des a nmethod of determining the

efficacy of a -ENFcﬁss%cian@'erﬁ RhmbR TNHLwith 8L [T Rke &nstat b & IWd‘Eﬂlt Jes$al d
nmet hod co % g’ aﬁj r%l lﬁgredet erm ned, post-treatnment |evel of CTX-
obt ai ned f 8??1 tH ﬁ SEREC ERO Y 5P 1681 ei mi ned, pre-treatnent |evel of
CT' X- B0 obt ai néd Has@riighhehgin Gl dmami cpswuisiigige Bmikedid sequsace of SEQ
post-tr eatmm) Q'E%-rhd)dxh@d/ﬁbni SEQ apavot i%ry atii@gleaﬁntﬁe&abmﬂﬁoﬁ%dsindnqvel

Wnerelnal et nt CTX-1lI veI latjve to
the pr ot r datnogs Sk PRERLAE ontdialie ufi g Ao iEEnP RS tops §; 4. €7
ef fective f&@n%é% reatnent of ASin t he pat ient. In one enbodi nent, the
post - t r eat ment ¢CTKad 4 hé¢yehainSCRAR3 ldeasin adopiisiAg SrelB¥imo acid sequence
35 of SEQ ID NO: 4, or modified from SEQ ID NO: 4 by a single alanine substitution at
position 2, 3, 4, 5,6, 8,9, 10 or 11 or by one to five conservative amino acid

substitutions at positions 2, 3, 4, 5, 6, 8, 9, 10, 11 and/or 12.




10 decrease relative to the pre-treatnent CTX-11 level. In another
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atien the invention further conpri ses conparing said
pat| er%% deqem%)m?‘ff‘% ;Egggﬁgke level with a known standard synovitis

bi omar ker | eveil’hqt FoieRten algp atdledss editip pedermiaaana o SresibaycWreioned t he
patient’ smevdy cbmnribing lﬁ&fe&&tabﬂ@a\@ht iat fegifhially ebcdighiiRs tie dohegémom
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bi ormar ker P EEN ment with
adal i nunapptios YoﬁéQ%%%l*%ﬁtng%W@?ﬁ@m e Patiedmar ker is matrix

met al ROpr ot easén 8nd &MvBBJiment, the detddigble ayentreagnizes bislte irmaryeCHKel of
determ ni gg,whehpes a patient havi ng AS is a candidate for treatnment with

adal i mrumab, co r| sin aring said | evel
with an known g"’é?%\ﬂ’?‘i"g@ a F@%‘fm% g‘r?] ghcat?ﬁé’? %@a

subj ect, aﬂnblamfes@ﬁmamnbéﬁ&ln@ mtiente paid snetherbedrnprdsing mpmgﬂml is
hi gher rehatehmeaqbvtchsf@mwn f&i@@@aﬁa@ieﬁﬁlﬂ%@éhﬁﬁé&@d&ﬁﬁ{%ﬁh the€V_Fe, Wherein a

hi gher Synr\%xfglil Q}Qﬂgr kertangargllexieﬂ gﬁggﬁ assgl matgc?{mt?xﬁhe dﬁeaa}se% a@éjlaggt e for

treat mént yNnovi Iromar ker
is matri xaiseeHng wbgt,hg{ By patignt \pgegjreatment CTX-II level is lower than the known
standard level of CTX-II, wherein a lower CTX-II level from the patient relative to the

known standard level indicates that the TNFo inhibitor is effective for the treatment of
AS in the patient,

30 The invention further provides a method for determining the efficacy of a TNFo
inhibitor for decreasing structural damage associated with ankylosing spondylitis (AS)

in a patient, said method comprising comparing a pre-determined level of CTX-II from
the patient having AS following treatment with the TNFea inhibitor with a known
standard level of CTX-II associated with the disease state; and assessing whether the

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



151 n one enbodi nent, the level of the synovitis biomarker is determ ned by
nmeasuring the serum concentrati on of MMW3 of the patient. In one
enbodi ment, the invention further conprises conparing said patient's
col | agen degradation bi omarker | evel with a known standard col | agen
degradati on bi omarker |evel froman unaffected subject; and assessing

whet her the patient's collagen 20 degradati on bi omarker |evel is higher
relative to the known standard col | agen degradati on biorrtarker |evel,
wherein a higher patient coll agen degradati on bi omarker |evel indicates the

patient is a candidate for treatnent wth adali numab. I n one
enbodi nent, t i i
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i ndi cat es a debr@gsanbodinent,teurcst-trarimegeMMP-3 leveattiaat 1598 sbpd-$ et her
i ncl udes gboe Bk, absutBRdtdahbig 583 330) dvages-30ey nacat J-2Fdbh hsdmskEv%and/ or a
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adat i muma I bitor
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TN 2 bi ndpng1iRE S iGIRm dhARE1REP 'a%%’é&ctﬂ%ék%‘? fusion protein is
etanercept. In_one erg)%dl ment., Ja Iil,\l a.ant kﬁ&ﬁ or anti an- bi ndi ng
portion t her eof? Oféembodinagnty the (yIRFI 5 yripary Cdigly ‘:c}ﬂsqrﬁteﬂ% YPe- i meri ¢
ant i body, MMRAunanemedMiPi3body, a 15 human anti body, and a nultival ent

anti body. In one embodiment, the CTX-II level or the MMP-3 level is determined using
25 ELISA.
The invention also describes a method of determining whether a patient having
AS is a candidate for treatment with adalimumab, comprising comparing said patient’s
collagen degradation biomarker level with an known standard collagen degradation
biomarker level from an unaffected subject, and assessing whether the patient’s collagen
30 degradation biomarker level is higher relative to the known standard collagen
degradation biomarker level, wherein a higher biomarker level indicates said patient is a
candidate for treatment with adalimumab.
In one embodiment, the collagen degradation biomarker is type II collagen C-
telopeptide. In one embodiment, the level of the collagen degradation biomarker is
35 determined by measuring the concentration of type II collagen C-telopeptide in the urine
of the patient. ‘
In one embodiment, the invention further comprises comparing said patient’s
synovitis biomarker level with a known standard synovitis biomarker level from an



I n one enbodi nent, the anti-TNFa, antibody, or antigen-binding portion
thereof, is selected fromthe group consisting of infliximb, golinmmab,
and adal i murnab. In one enbodi nent, the human anti body, or anti gen-binding
portion thereof, dissociates fromhuman TNFa with a Kd of 1 x 104 Mor |ess
and a Kan-rate constant of 20 1 x 10-3 s-1 or less, both determ ned by
surface plasnon resonance, and neutralizes human TNEcc cytotoxicity in a
standard in vitro L929 assay with an 1C50 of 1 x |O Mor |ess. In
one enbodi ment, the human anti body, or antigen-binding portion thereof, has
the follow ng characteristics: 25a) dissociates fromhuman TNFa with a Kofr
rate con X 10- | determ n I n
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level indicates the patient 1s a candidate for treatment with adalimumab.

In one embodiment, the collagen degradation biomarker is type II collagen C-
telopeptide.

25 The invention includes a method of monitoring efficacy of a therapeutic
treatment for ankylosing spondylitis (AS) comprising determining the level of a collagen
degradation biomarker and/or a synovitis biomarker in a subject, wherein a decrease or
change in the level of the biomarker indicates a decrease or change in the rate of
progression of structural damage in AS.

30 In one embodiment, the collagen degradation biomarker is urinary type I1
collagen C-telopeptide.

In one embodiment, the synovitis biomarker is serum matrix metalloprotease 3
(MMP3).
In one embodiment, the therapeutic treatment is administration of adalimumab.

35 The invention also includes a method for determining structural damage 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



Figure 2 shows a graph which indicates that alinurnab patients experienced
significant reductions in urinary CTX-11 | evels versus placebo at week 12
and week 24. Figure 3 shows a graph which indicates that adali nmumab
patients experienced 20 statistically significant reductions in MWP3 | evel s
versus placebo patients at 12 weeks and 24 weeks. Figure 4 shows a graph
whi ch indicates that CRP |levels were significantly reduced in adali naumab
patients conpared to placebo patients at week 12 and week 24. 25 DETAI LED
DESCRI PTION OF THE I NVENTION |. Definitions In order that the
present invention nmay be nore readily understood, certain terns are first
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i ndi cate an i nén ensembpdimenh -ty ewmampanitiodys e ansigen-dinglingipertion thereof, has
i nf | amat tefoligesiy dekictiistid@conposi ti on, pathol ogi cal renodel | ing or
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enbodi frent , bioma is an en associated wth
extra- cel P%ﬁ%ﬁ“ﬂ*&f’ﬁi?y SpEEye) Pl ARERREIEERI98RS e. g., matrix metal | oprot ei nases.

I n one enbodi mdhthastalishs yinon D3 Mxﬁmrdom;)m@hb arxiillitEadmiWﬁ}iﬁenmhf SEQ
The term jkRgwn %‘9@%9%&6%%}3 QE N6 Wgtbér%' singl¥ Q 1x{e%€£tftuﬁ&1 Qt’bo@ﬁ&‘?zplt ed or
predetermn Ieé/ onar ker, IS, U are the J(grarker
| evel der ity or & or by one to five conservative amino acid su stltunons at ositions 1, 3, 4, 6,
30 7,8 and/or 9;
¢) has aheavy chain CDR3 domain comprising the amino acid sequence

of SEQ ID NO: 4, or modified from SEQ ID NO: 4 by a single alanine substitution at

position 2, 3, 4, 5, 6, 8,9, 10 or 11 or by one to five conservative amino acid

substitutions at positions 2, 3,4, 5, 6, 8, 9, 10, 11 and/or 12.

35 In one embodiment, the human antibody, or antigen-binding portion thereof,

comprises a light chain variable region (LCVR) comprising the amino acid sequence of
SEQ ID NO: 1 and a heavy chain variable region (HCVR) comprising the amino acid
sequence of SEQ ID NO: 2



25 froma sanple of a patient. In one enbodi nent, the known standard | evel
of the collagen degradati on bi omarker and/or the synovitis biomarker is
based on a subject or subjects having AS, and, therefore, represents the
di sease state. In another enbodi nent, the known standard | evel of the

bi omar ker indicates an unaffected, i.e., non-disease, state of a subject
who does not have AS. 30Wien conpared to the known standard | evel of a
certain biomarker, deviation fromthe known standard | evel generally

i ndi cates either an inprovenent or deterioration in the disease state.

Al ternatively, when conpared to the known standard | evel of a certain
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ei t hex0 ( ajataticAlysignifieara redintioasinedERE kaels versnh ekustlaspativntses 1@rwanks ght  per
unit vol umearn&ekls or (b) a relative anount, e.g., neasured by
densitonietric,analysis. In.a preferred diment |evels of d/ or 20
b otei ndrietiee Siesva tearn ahichiBiErH e KPRV sty st

"pat i ent ,2dalimuosb datiente comparefl ¢ plapebaspatisats ai wegkd 2 aod weskBdnan ani mal .

The term "sanple” as used herein refers to a collection of simlar cells or

tiss .SﬁﬁgﬁgEﬁﬁﬁﬁ@ﬁ@&iﬁ?ﬂ?Mﬂo he tissue or cell sanple may

be so rozen and/ or preserved organ or tissue
sanpl e or biopsy or aspirate; blood or any bl ood constituents; or bodily
fluids, dudbefpditibh9®od, serum plasm, urine, saliva, sweat or synovial

fluid. In one gnagdi dtHEt%e p%J&ﬁmSiXGé?x fofx'rﬁeg}% Fé(}%%di'l?uxg&‘r@cb&g%e%iﬂ% serum
sanple. In gne enobodl nent; the cartilag egradati on bl omarker 1s O tai ned
froma urdhtrsdrpred
30 The term “biomarker”, as used herein, refers generally to a molecule, i.¢., a gene
(or nucleic acid encoding said gene), protein, carbohydrate structure or glycolipid, the
expression of which in or on a sample derived from a mammalian tissue or cell can be
detected by standard methods in the art (as well as those disclosed herein), and is
predictive or denotes a condition of the subject from which it was obtained. Where the
35 biomarker is a protein, modulation or alteration of expression encompasses modulation
through different post translational modifications. A biomarker may be used to
distinguish disease activity, including improvements in the condition and deterioration
of the condition, based on the level of the biomarker. Accordingly, in one embodiment,



30The term "human | NFa" (abbreviated herein as hTNFa, or sinply IiTNF), as
used herein, is intended to refer to a human cytokine that exists as a 17
RD secreted formand a 26 kl..1 nmenbrane associated form the biologically
active formof which is conposed of a triner of noncovalently bound 17 IcD
nol ecul es, The structure of hTNFa is described further in, for exanple,
Pennica, D., flat (1984) Nature 312:724- 35 729; Davis, J.M, et aL (1987)
Bi ochem stry 26:1322-1326; and Jones, E. Y., et aL (1989) Nature

338: 225-228. The term human TNFcx is intended to include reconbi nant human
TNFcc (rhTNFa) whi ch can be prepared by standard reconbi nant expression
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5 (iii) a Fd fragnent consisting of the VIl and CH1L domains; (iv) a Fv
fragnment consisting of the VL and VII domains of a single arm of an

anti body, (v) a dAb fragnment (Ward et at (1989) Nature 341:544-546), which
consists of a VI-1 domain; and (vi) an isolated conplenentarity determ ning
region (CDR). Furthernore, although the two domains of the Fv fragment, VL
and VI1, arc coded for by separate genes, they can be joined, using 10
reconbi nant net hods, by a synthetic linker that enables themto be nmade as
a single protein chain in which the VL and VIl regions pair to form
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25 "nmonospecifie", "bispecific", "trispecific", "tetraspecific", etc. refer
to the nunber of different antigen recognition site specificities (as
opposed to the nunber of antigen recognition sites) present in a

mul tival ent anti body. For exanple, a "nonospecific" antibody's antigen
recognition sites all bind the sanme epitope. A "bispecific" or "dual
specific" antibody has at | east one antigen recognition site that binds a
first epitope and 30 at | east one antigen recognition site that binds a
second epitope that is different fromthe first epitope. A "nultival ent
nDnospeC|f|e anti body has nmultiple antigen recognition sites that all bind
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specificities (e.g., an isolated anti body that specifically binds hTNFcc
is substantially free of antibodies thq? specifically_bind antigens other
than hINFa). An isolated antibody that 'Specifically binds hTNFa may,
however, have cross-reactivity to other antigens, such as TNFcc nol ecul es
from ot her species (discussed in further detail below). Moreover, an
isolated 5 anti body nmay be substantially free of other cellular materi al




10 activity, such as IflNFa-induced cytotoxicity (either in vitro or in
vivo), hTNFa-induced cel lul ar activation and hTNFoc binding to |i TNFa
receptors. These indicators of |iTNFct biological activity can be assessed
by one or nore of several standard in vitro or in vivo assays known in the
art (see U. S, Patent No. 6,090,382). Preferably, the ability of an anti body
to neutralize |aNFa activity is assessed by inhibition of hlNFa-induced 15
cytotoxicity of L929 cells. As an additional or alternative paraneter of
hTNFci activity, the ability of an antibody to inhibit hTNFcc-i nduced
expression of ELA M1 on HUVEC, as a measure of hTNF cc-i nduced cel | ul ar
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The term "reconbi nant host cell” (or sinply "host cell"), as used herein,
is 25 intended to refer to a cell into which a reconbi nant expression
vect or has been introduced. It should be understood that such terns are
intended to refer not only to the particular subject cell but to the

progeny of such a cell. Because certain nodifications may occur in
succeedi ng generations due to either mutation or environnental influences,
such progeny may not, in fact, be identical to the parent cell, but are
still included vvithi n 30 the scope of the term"host cell"™ as used herein.

The term "dose," as used herein, refers to an armunt of TN-Fcc i nhi bitor

which is ?%g&%]h @étﬁgxn&eo s%u?éjmxg§&ne _ﬁ("gsme %}Q &' fongPursid Graui(k.ab)! e
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or "mul t ibsteebrenclicdbide dhais (e. @erthlpymndewmbeolau@ne)aamvmt}hé@GICbalm| chis
based on ggm §l§1grlg}{ggy1@[gnf1@g g?bt@mw}ﬁﬁldg{ R/;NFa i nhi bitor at various tine

ts th . |
po vt 1 S e Coitage ol enL el UL aani it agting =0 o

"dosi ng" ,ango aeédemﬁwf heatg pad light dhairgdsrhemstogars ncfespordiBgt ance
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Pr ef er abl st ance is I St ever - nor ref erably,
every 11- %W&ﬁ@% VIR Sk PORrS B ORI GRSt IS HBLSes Hne s
pr ef er abl derived oyn amathiawsecxiﬂﬂw prefemedcotivdimacited thamventiathehipharizse "

first agepkibbics HdhaR bPPratitICHRIGFMN E nRIRB hntibats/ SIS Sh<LRaASNWDII St T at ion
of a Hrst a enkI %nd a se‘g1 d agent, which for exanple may be dissolved or
i nt er il xGBI%° PhB "SRR 2B Maceut i cal |y acceptable carrier, or

admi ni strati on"Iéwmamﬂanb&gmst refergiolapliberipy whith commsisg ablsastoneshain

admi ni tst I bk Vdfmblesl%gﬁﬂﬂ'rﬁﬁ@»%rk rfaﬁhlh&%ﬂsthryndlbefrcﬁmrasiumlboaﬁe
r n n -
Ehgfgpeu;@gﬁﬁr Bfeat D8 BL U Sopid A AFLIRTATS 1B AETPIAN D
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t herapeutic tr BT ﬂﬂntaﬁné@oii%clle RO HEPHBRLY CAMRHSES TRHE ﬂFeF’r%‘Te or
addi t i onaintmgemtw®gaitenadri Fos examaple] "Hihdep! el loh tao st gerdreopgnition

addi ti onaém@g@ﬂ&@as A"“I@ﬁ*ﬁ&a‘i‘eﬂth@mm?@ﬂs @uraddbéd @aaémag%&@ THRte@XAMP! €,
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actor nay @@F‘ﬁﬂrﬁ pBEgn 1pepgnitien sitthipseificiies |(¢95QPPQQ%‘10 tamu@bge@mgam or may
t o adm ni gkegnition bike) HtEoEeGh adnBIEivRREL 80i00Ey. Roitesahepladimimortispedifig St eps

may be exsﬁ}&ﬁ&i saatnnggﬁe%@gﬁnbh@ﬁ? aii gﬁ%dé dé’a{xﬁé"%aﬁ%%e At"'ﬂ%ecﬂ{c"% “8'& gtant

tines, areater

adni ni st r CHiE” iaRtbeY s EOQﬁ %@Woaééﬁfhagéﬁﬁisé’cﬁﬁw%ﬁ?a? apgent s) .
The agbor ardaakt bheamgqneectogmyorbﬁtettha tsadeen eebid ypilepeghat ib dffmﬁnt Bodie term
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or nore therawggeu C st ances, e i“%‘ﬁ Bgn - anot her
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fol | owi ngamtiwnamnmrtmms,mntﬁnmﬂ)eanf whidiEind atficrktoghjtopd hed scenﬂnihhbex’ as

used her eppwhRheisd &@ec%n@@ apirs‘?l%tamc@é?ﬂrthéﬁf&eﬁﬁoﬁeo”ponems with
whi ch 1‘50 adni ni ter tt}le T f.or trg}atment of a
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i nvention which are preferably contained within plastic, polyethylene,

pol ypropyl ene, ethylene, or propyl ene vessels. The vessels can be
capped-tubes or bottles. The kit can also include instructions for

adm ni stering the TNTFcz anti body of the invention. In one enbodi nent the
kit of the invention includes the fornulation conprising the human 5

anti body D2E7, as described in PCT/1B03104502 and U.S. Appin. No.

101222140. Various aspects of the invention are described in further detai
herein. .11.Cartil age Degradation and Snondvlitis Biomarlters There exists
a need to establish a neani ngful assessnent tool for ankylosing 10
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15 col | agen degradati on bi omarker and/or synovitis biomarker |evel fromthe
patient following treatnment with the TNFct inhibitor relative to the known
standard | evel indicates efficacy of the TNFa inhibitor for the treatnent
of AS. I n anot her enbodi nent, the invention provides a nethod for
determning the efficacy of a TNF inhibitor, e.g., a human TNFa anti body,

or an antigen-binding portion 20 thereof, for ankylosing spondylitis (AS)
conprising conparing a pre-treatnent |evel of a collagen degra ation

bi omar ker and/or a synovitis biornarker obtained froma patient having AS
with a post-treatnent |evel of the collagen degradati on bi omarker and/or

t he synovidited Bh@b@dykast $pbiAtABObiHAORTINREGS PdskRifily e be hititbdica Wit
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associ at egsastnons inihe aé (5581 -8nitatent No. 6,099.3829+ Resfergblyethe abilfg of abent i on
provi des mmtivetinesinéaralipe ATNF deg vith & Bbéssediby irdfibidiod MThTNRbkintiaced e. g.
hunman, JNE i : apt i i ngli : :
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associ at ed wi t Abedetn 'Bigs adestd heaeinpis inteddast togpienia theslissatinden constantph,
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enbodi ment, _one &y ¢o §?ua§r i $fer| ng the Are "0osI ng lfgal mento the
pati edf. mhikitoraenviesdto inkibit trgbielpsidalierdnoiet nfiintgresh 6 sdaseiralizet he TNF

i nhi bi t or celeenicitpadibsigf f ective at treating AS in the patient. The

| nvention provi %Stex?n “R&::@&%‘H% &&%&Se’aagﬁgéd A&&E ﬂ%%ﬁ‘&%%?&x@é&ﬁﬁr ker 20
al one or in _conblinati on W a synovitis _biomarker, as wel'l "as a_net hod of
usi ng a syHITEHessanst Biarrelecury n% ngfleicpdd msiarais BAY #F eReleattianfedyer
degr adat i dnubleammnéet, buf nefdail e isndaubhgstrdmdeeiNAacy of a TNF i nhi bitor

treatmgnt for Agd t@nﬂdﬂbfa'teﬁrhuc?e'i”@ééfé b1 Qfu18Ohd REAMASH FRAALLRR BRUER
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not et r 88P FREP e FAtRedigSiaR 25 0qgH BSSEORTet R Y hn It St St e ragen
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bi omarker froma sanple of a patient relative to a known standard | evel

characterized as a level indicative of fg, may indicate that the patient
has AS and,




30 therefore, would be a candidate for treatment with a TNF inhibitor..
Accordingly, such a patient may be selected for treatnent with an anti-TNFa
anti body, e.g., adalinmunmab, in order to prevent structural damage whi ch may
occur with the progression of the disease. In one enbodi nent, the control

| evel is based on the patient's own baseline |level of the cartil age
degradation and/or synovitis biomarker, where the baseline level is 35
determ ned prior to treatnent with the TNF inhibitor. In such an instance,
the cartil age degradati on and/ or synovitis biomarker |evel which is

det erm ned follomnng treatment is conpared to the baseline |evel of the
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5 lower/decreased relative to the control level lithe cartil age degradation
and/ or synovitis biomarker level is |ower/decreased than the control |evel
by an anount that is greater than the standard error of the assay enpl oyed
to assess the level. In another enbodi nent, the |evel of the cartil age
degradati on ancVor synovitis biomarker |evel derived froma diseased
patient can be consi dered higher/increased or | ower/decreased 10 than the
control level if the difference in the control |evel and the cartil age
degradation and/or synovitis biomarker |evel derived froma patient sanple
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20 (Billinghurst et al (1997)). The invention described herein uses
cartil age degradation bionmarkers to determne the efficacy of a TNF
inhibitor for the treatnent of AS, which has a di sease conmponent which

i ncl udes structural damage, i.e., joint danage. In one enbodi ment, CTX-11,
which is localized al nost exclusively in cartilage, is a used in the

nmet hods and 25 conpositions of the invention as a biomarker of cartil age

breakdown. CTX-11 In a preferred enbodi nent, the collagen degradati on
bi ornarker is type Il collagen Ctelopeptide (CTX-11). CTX-11 is a fragnent
of collagen, originating fromthe 30 Ctermnal type Il collagen. CTX-1I is

identic ; i > C- 1 X | engt h
1 ooy RiAaE, bR Rl T a8 WS e, Kol HIENS pBlypidif s, | o119
(2006), FHESRH O REWRYI9Y easeds-dheacrslsaian be capped-tubgsoy potjles. kﬂmﬁt G 5

bi omar kealsd prehcianitithegendfgrddatisering GEXFNHEo wasbédy sf tharscotian.eth eid h
carti | agg,JeanRAaht ¥ dfind BvefidSinthubs HR8ERILEGRESRPHdihg HIamREL et al.

35 (2001) Anna eum Diis 60: In hseguent, . el of CTX-11
in ur?ne fB’fb"géthéﬁ] gs a%*ﬁgg‘g%gégégpgéggﬁﬁ‘q‘fﬁg\7&’5}’%6 %rlﬁyﬁéh%}ﬂ ung etal .
(2004) Pat hobVetiogslaspeyts o€Té- interiom aad desctibethirsfuothar dejait bereisl. ate with
degree of joint destruction (Christgau et at (2001) Bone 29:209; Ganero and
Del mas (2003) g Ons it Tt amank 1 ONE A@spect, the invention
: M-AY SEEE TNFrt i nhibitor for the
pynent joqd dex akyiasEE | evel of
CT >k< ho fsgmdbhes es) etk dbd loakidighitd ReiroRithenitt, leSpdchalyTedbigtstiactuRdli bi t or \r/]\ﬁ th
a known : ?f‘?d t.ed. AR ?E% S t hen
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t he knownsesitracitaddfor eveebsiog ASTAGtvity, lyvhyer gdesethatlevehlond ai€iXsificiest @i ve to
a known %&QHQ@JF%% t%i%rvegs%%&ikzng (RD6r A HLSEPR S VAR, AH9815%8).L igt the TNFa

inhihQitor is, .for.the treatnent of AS i,n 10, t he tient..Iln such
L st Sl s R kIS Dy Bhsn ERs ds BRnEA e in TopSE T rom a
subj ect HeevedilXS ofias @ati €I NEE therayto nrevent stawctahl darpegt, assonizted védk H3in ant .
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pr e- det e Pithpsly deesyidied deradT idantifyl ehangemintthe Pipgreseivon Haipeiyrahdamags Bud ng
t r eatavenpatiérit hidteniNia non be Bialdy appdrbntaiskiganbrestaiitiarat means kudf asCTX- | : f
assocl at : > 1..: els o
arxe i1 oy ol rﬁ?ﬁéhéﬁ)ﬁ‘g?%ér@?’? E%“gg%n?‘sh??é;%gfﬁ‘?‘%?%%ﬁ? pfdiRaq ¥fhent ! B

| over t h&?F PRENSIGHR I tdrdakg thesbragrofepantir INF drepppent in p gpfierd Without  of
CTX- H i s hhownegrto FEX-fbt clirdtaltauantes, whieh lomgiwaks paricreged dedodd of tithen such a

G ucpr ol oy teifyeiciin Ay ootk UignaLsERl L ol » fREiRAs! N0
nbod e APV MR SRREF 57 IRetest St b PePoRieeh iR RERET 1 cacy
of a TNF&idepss astivey, Poleterming whetherhe patiena's higmarkgatevelns inwegsedsi ng
;:cr)]nrparit N@ledrepded; dxemrsaiige,e&:atms& tHef @atrBE Mh dettliniaf tllféfréf]?bdtcyctﬁtaam Bd fro (rjn

e patl . = . - al ne
f rompt he(%q%?%hta.r ﬁXn % Igégé ?@%ﬁgﬁ“ﬁg %C*I%‘gﬁ%g;gsgregggjrlg% ﬁ%%%gér{l%t\gg? evel s of

»

CTX-11 t a@@ﬁ%ﬂﬁ?’ﬁéﬂﬂﬁh kvglsmanke pesdeierdagdyepeltemelively) @ggingieds ower t han
t he - tobedting atsafipl frdml thy ghtienthrd dicn vaingahe bioposker leved derenineCRonh |
l evel frqm %Qgpl e Bk Al esdsSnt e et Eaaidrent CTX-11 1 evel indicates
that the TNFc ?nhi bifor, i s,%asséc%?\{)e ffoi{ tnhe t r,éaéme%t of A di n the
patient. 30 S ?%no&i 18;&1} (cgrtain biomarkers associated with structural destruction,
including cartilage degradation and synovitis, which may be used to determine whether
the elected anti~TNF therapy is adequate for treatment or whether a different therapy,
35 including a different anti-TNF therapy, should be considered. Such predictive means
benefit the overall health of the subject, as faster responses can be made to determine the
appropriate therapy. The methods described herein also decrease the overall cost of the

treatment process by more quickly eliminating ineffective therapies.

19



Synovitis (inflammation) is now known to occur early in inflanmmatory

di seases, such as osteoarthritis, and is associated wth radi ol ogi cal
progression of the disease. The process by which inflamrmation, including
subclinical inflammuation, nmay exacerbate joint damage is likely to involve
changes in chondrocyte function, enhanced' 35 angi ogenesis, and/or

accel erated bone turnover (Bonnet and Wal sh DA. (2005) Rheurnat ol ogy
44:7-16). The invention described herein uses synovial biornarkers to
determ ne the efficacy of a TNF inhibitor for the treatnment of AS. In one
enbodi ment, serum MVv1P-3, which |ikely originates in the inflamed joint
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protein tislomafichBvelRiiattsREfiddee oftid T ntabitéhier TblitinghABLA tiey patient. t he
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conbi nati on w ation bl omar and t he

synovi t i sAYGrRpREHS, Bl JF l%wbﬁgr cagdegised @Wséapbpredfnwénﬂrtg@aﬂ@agﬁ at us
and t he edskodatey with &S gihveme aspect; TNRAntdmicapyovidQidh inettodgs ranitonimgplent r axi n
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encoded

di sc-1i ke ’?ﬁ? afnﬂ’tgsﬁlj‘?cé“gagl”igdg? HF%greSéﬁFs‘? mﬁwvﬁmgs%é%tq%nwﬁﬁ i @?S;ﬁgl ies

secr eﬁ@d $nondylitis (AS) in a patient comprising determining the levei of a collagen degradatlon

biomarker and/or a synovitis biomarker in a patient and comparing the level of the
collagen degradation biomarker and/or a synovitis biomarker with a known standard
level of the collagen degradation biomarker and/or a synovitis biomarker associated with
AS. In this instance, a decrease in the level of the biomarker from the patient relative to
35 the known standard level indicates that the TNF inhibitor is efficacious for decreasing

the rate of progression of structural damage associated with AS in the patient.

In another aspect, the invention provides a method for predicting the efficacy of
a TNF inhibitor, e.g., human TNFa antibody, or an antigen-binding portion thereof, for
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i ncreased anmobunts within 6 hours of an acute inflammuatory stinul us.

El evated | evel s of CRP provide a sensitive index of ongoing inflammation,
and, therefore, provides a valuable adjunct to a careful clinical
assessnment. 5 Assays to determ ne | evel of bionarkers The | evel of a
cartil age degradation and/or synovitis biomarker in a sanple cart be

anal yzed by a nunber of nethodol ogies known in the art. Once the sanple is
obtained fromthe patient, any method known in the art to be suitable for
detecting and quantitating a cartil age degradati on or synovitis biomarker
for use in the nethods of the 10 invention nmay be used (either at the
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15 I n one enbodi nent, an imunoassay for quantitative assessnent of

cartil age degradation neasuring the CTX-11 level in human urine is
performed. In one enbodi ment, an i mmunoassay for quantitative assessnment of
synovitis neasuring the MW-3 |leves in human serumis perforned. In

i mmunoassays, the agent for detecting a cartil age degradati on or synovitis
20 bi omar ker pol ypeptide nay be an anti body capable of binding to the
protein of the cartilage degradation or synovitis bionmarker. Antibodi es can
be pol yclonal, or nore preferably, nonoclonal. An intact antibody, or a
fragment thereof (e.g., Fab or F(ab72) can be used. In one enbodi nment,
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30 regarding how to assay CTX-11 using EL1SA are described in Christgau
(2001 Bone 29: 209, incorporated by reference herein. In one

enbodi ment, an i nmunoassay for determining the | evel of synovitis bionmarker
MWP-3 in human serumis performed. Methods for assaying MVIP-3 as a
synovitis biomarker are known in the art, and are described, for exanple,
in Tamarat et 35 at (2003) PN.,48 100: 8555: In addition, commercial kits
available to test MWP-3 protein |evels include the Human Matri x

Met al | opr ot ei nase-3 Biotrak ELISA system (Amershan) (see also Yang et al.
(2004) Arthritis and Rneumati sm 51:691). Additional exanples describing how
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5 | abel ed streptavidin. In a one enbodi ment, the antibody is |abel ed,
e.g. a radio-I|abel ed, chronophorel abel ed, fluorophore-I|abeled, or
enzyme- | abel ed anti body. I n another enbodi ment, an anti body derivative
(e.g. an antibody conjugated with a substrate or with the protein or |igand
of a protein-ligand pair (e.g. biotin-streptavidin) ), or an anti body
fragnment (e.g. 10 a single-chain antibody, an isolated anti body
hypervari abl e domain, etc.) which binds specifically with a cartil age
degradation or synovitis biomarker protein. I n one enbodi nent of the
i nvention, protcom c nethods, e.g., nass spectronetry, are used for
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and quant C¥&tilon of specific nmRNAs. The basis of the NPA is solution
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35  (2001) Anrals Rheum Dis 60:619), wherein subsequent elevation of CTX-II in urine of
patients with severe osteoarthritis was determined (Jung et al. (2004) Pathobiol 71:70).
CTX-II has also been shown to correlate with degree of joint destruction (Christgau ef

val. (2001) Bone 29:209; Garnero and Delmas (2003) Curr Op Rheumat 25:641).
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The procedure begins by fixing sanples in neutral -buffered formalin, and
enbeddi ng the tissue in paraffin. The sanples are then sliced into thin
sections and 20 nounted onto mcroscope slides. (Alternatively, tissue can
be sectioned frozen and post-fixed in paraformal dehyde.) After a series of
washes to dewax and rehydrate the sections, a Proteinase K digestion is
performed to increase probe accessibility, and a | abel ed probe is then
hybri di zed to the sanpl e sections. Radi ol abel ed probes are visualized with
liquid filmdried onto the slides, while nonisotopically |abeled probes are
25 conveniently detected with colorinetric or fluorescent reagents. This

| atter nethod of detection is the basis for Fluorescent In Situ
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efficacy
ant i gen-bi ndi ng portion thereof for treatl ng ankyl osi ng spondyl itis (AS).
The i B¢entSiyoovitik bouparbers des a met hod of

Synovitis (inflammation) is now known to occur early in inflammmatory diseases,
such as osteoarthritis, and is associated with radiological progression of the disease. The
process by which inflammation, including subclinical inflammation, may exacerbate
Jjoint damage is likely to involve changes in chondrocyte function, enhanced’

35 angiogenesis, and/or accelerated bone turnover (Bonnet and Walsh DA. (2005)
Rheumatology 44.7-16). The invention described herein uses synovial biomarkers to
determine the efficacy of a TNF inhibitor for the treatment of AS. In one embodiment,
serum MMP-3, which likely originates in the inflamed joint (Kruithof et al. (2005)

25



25 monitoring the efficacy of a TNEcc inhibitor, e.g., a human TNFa

anti body, or an antigen-binding portion thereof, for decreasing the
progression of structural damage associ ated with ankyl osing spondylitis
(AS) in a patient. The invention further includes a nmethod for predicting
the efficacy of a TNFa inhibitor, e.g., a human TNEcc anti body, or an

anti gen-bi nding portion thereof, for the treatnment of ASin a patient.
Compositions 30 and kits relating to the clainmed nethods are al so

contenpl ated as part of the invention. I n one enbodi ment, these

met hods i ncl ude determ ning efficacy of isolated human anti bodies, or

anti gen- bj,n

afti ity GO TP PAPLR Ehasha st B et fedpRRed Bulhgor

Pref er abl thefrsabaant ”ﬁ%ed in the i nvention are reconbi nant,
neutrali2|ng hunan anti- 35 hT/ N Fec anti bodies, The nost preferred
reconbinag%ﬂzgeutralizing anti body of the invention is referred to herein
as , also M RA and dallnuna cid sequence
of the D2E7 VL&ﬁ%g?%ﬁgafué’“sﬁﬁﬁ 185 "BEB Y R@leﬁmvf’ﬁ'ggé‘r’ﬁcr% e&iﬂsequence of
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Elliott, 3 (1994)
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di ssoci at L@ﬁF for assernﬁ ?Exg‘)n with hTNFot and that have 30 |1 ght
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to those of 1) XEFeacHys ptdtein (ORE) laviels roEle wieddDRembinatibe votcaigirdlhgby Al a or
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t he Kof f. sAbodtgliengidgd b achiige gaisSorm@irofot@ne t hehidBRgsoddtdIoR3raangublses t he
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of the D2E7 heavy and Ilght chains is anenable to substitution with a
singl e al ani ne residue (at position 1, 4%1 5 7 or 8 within the VL CDR3 or
at position 2, 3, 4, 5, 6, 8, 9, 10 or ?vm'thinthe VU CDR3) wi t hout
substantially affecting the Koff. Still further, the skilled artisan wll
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to substltutlons by aIan| ne, substltutlon of other am no aC|ds 5 wthin the

NN NS o o . . e .



10 domains. Additionally, conservative am no acid substitutions should not
be made at am no acid positions critical for binding to hTNFcc. Positions 2
and 5 of the D2E7 VL CDR3 and positions 1 and 7 of the D2E7 VII CDR3 appear
to be critical for interaction with hl NFa and thus, conservative am no acid
substitutions preferably are not nade at these positions (although an

al ani ne substitution at position 5 of the D2E7 VL CDR3 is 15 acceptable, as
descri bed above) (see U. S. Patent No, 6,090, 382). Accordingly, in
anot her enbodi ment, the invention provides nethods of determning the
efficacy of a treatment for AS conprising admnistration of an isolated
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10 (1.5 aﬁ%% o5 Bl P BT PR ARRMENRG, et ¢
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provi des net ho of deter n ficac LI eat ment erein
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constant region is an 1g0l heavy chain constant region or an | g&4 heavy
chain constant region. Furthernore, the antibody can conprise a light chain
constant region, either a kappa |ight c@y n constant region or a |anbda
l'ight chain constant region, Preferably,”the antibody conprises a kappa

| i ght chain constant region. Alternatively, the antibody portion can be,

for exanple, a Fab




30 fragnment or a single chain Fs, fragnent. In still other

enbodi nents, t the invention provides nethods of determ ning the efficacy

of a treatnent for AS, wherein the treatnent conprises adm nistration of an
i sol ated human anti body, or an antigen-binding portions thereof, containing
D2E7.- related la and VI-1 CDR3 domains. For exanple, antibodies, or

anti gen-binding 35 portions thereof, with a |ight chain variable region
(LCVR) having a CDR3 domain conprising an am no acid sequence selected from
the group consisting of SEQID NO 3, SEQID NGO 11, SEQID NGO 12, SEQID
NO 13, SEQ I D NG 14 SEQ ID NO 15, SEQID NG 16, SEQID NO 17, SEQID

NO 18, e SEQ I D
No 25, SERYpoeueAd) i e iphdis, i il (RIS i Bl ¢
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unnodi fied anti body. To nodify an anti body of the invention such that it
exhi bits reduced binding to the Fe receptor, the i mmnoglobulin constant
regi on segnment of the antibody can be nutated at particul ar regions
necessary for Fc receptor (Fa) 15 interactions (see e.g., Canfield, S. M
and St. Mrrison (1991).! Exp. Med. 173:1483- 1491; and Lund, J. etal.
(1991).1. of Imrunol. 147:2657-2662). Reduction in FcR binding ability of
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human




30 germine sequence database; see also Kabat, B. A, et at (1991) Sequences
of Proteins of Imunological Interest, Fifth Edition, U S. Departnent of
Heal th and Human Servi ces, NHL Publication No. 91-3242; Tominson, LM, et
al . (1992) "The Repertoire of Human Gernline VH Sequences Reveal s about
Fifty Goups of VH Segnments with Different Hypervariable Loops"” J. Mot

Biol. 227:776-798; and Cox, J.P.L. et al. (1994) "A 35 Directory of Human
Germ|line V78 Segnents Reveals a Strong Bias in their Usage" Eur. 1
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germ i ne MhidsuhpAR0Sgebid satid piksesaguens escafiarsiacldés agnegpbaseshbdanof he

nucl eot i dg; RRUGIGR i aYTYo RE M) 3 I i LNg
standard ?r%‘tahods. %eg%&llmce dk'e W@?&%ﬁﬁé‘; ac%(yal\q/%rf&efﬁer‘%%b’are

t ra t
obt ai ned, P‘P‘Pfé‘é’ée’?eﬁ?}@ﬂr@@§leé‘8ﬁ%‘é¢ﬂ#8?‘é&’ éax?%l:éﬁ%‘démb’}?ée%ﬁﬁ%’r%ﬁn E7-rel at ed
am no aci thosifipderrtlobosds, polyesethridesigabbrb8, aflkdenagrietite. aci d sequences encoded
ng/E; hq0|ge [ rﬂdi {1/ %M%Eﬂ&adn ‘thdarPVAI REGW %@%tﬁér%%ﬁtwlg Baﬁﬁ?@l@i Bhdir Axﬁ%o@; E7 or
-rel ate and VL. ami.no aci d sequenc o_identi ani.no_aci
Cost duss PheyEshAREwoETHRt, REGH SESAIEAGT o Rrfiik ples BB dGhn Eon e
Then, t heespppleppiotie isplattdlomdels efn bhawgyy Hplyacipikmide geleirsdorhewesisut at ed
such t hat aadEmiiobiized oy addlidephagosippos sacle asigisrobsitnlb¥eE ThelsupRdry czﬁf:ﬂh&h eg 15
am no aci : cl eoti de
hangeq SR US4 fin G phOES %@@#ﬁﬁ%&?&?ﬁ%@%‘%ﬁ%@%gﬁ%ﬁcar (i ed
out by st ANARAdY- nEteriodd PhatrcPRLt PERIGE dPATAshed i RN BSTY A SRORIRR P he
nut at ed nueheot inttesndretiboiyorferatiectt biiboutdieb®CR the sotet sippo leat Hen Hehe PCR
product Cg%e{egsoyt&%vmmm 28, Wiedtls'o a@feeeﬁ%ﬁf&m RARDERIFopROAICe DNA
fragnments encodi ngﬁﬂﬂgg or D2E(- re%{ras'&ﬂ‘e1 . VH and VL se npsare gg(??bned (by
anpl i fi cafSBHBRY VL gre: o Bpsy Hethgart{ser gfee%ﬁ%e - SPHESEA bed
above), t HeskiDRificatipre Apsngeary dykgf DY h&reutsshenp (I 920k Methpds traRdawnblogy
r econ‘%mayﬁx.%:@?m}mt @oin fPaFiR%AID AR all G RO QY !tz%a.,he.mr i abl e regi ?n
genes to full- a ody. .chai n e 0 or to a
scEv gene. Int _tglgﬁgﬁ%&naf%mégédgﬁgl?gég %gds%sr{oﬁ't:%&a}%%%%%%n@aée. %ﬁ%‘%%?‘agrrent is
oper at i veldgetadptieniandonsyapriss nprjeers inpdiden buleaie sat hgpitas 51 Kedloiprpurqagsayguch
ias Endant (R CRBSHtaNissf18Y bR ingnfihd@xidyk € BRItk &fytochBRidabbivassapsgr at | vel y
i nked", Lo 1 hi : o LS X DNA
f ragment s?%ragé ?%ak%d&%%ﬁpﬁéﬁ%%ﬁgk %%k’nrﬁb@gg@gn%goagi%g’ atsnragetrtl%%!gg ollﬁxggdt he two
DNA f rZgméaumiosfrbent aspavs (dlelS Ao TRCUEE! meddd AU B ieAY KK egEI™a8gi on
can be cornisgaedtative aating, thel sangt/ivhhe avyblelratinogeasanyof oyhéetat nwmbsr d¢fi nki ng
the VET- (e%lﬁgﬁ%qus Qmaélpoﬁﬁ}%?_%fe AaeR k@syégoﬁ%@@ahw th@@kﬁerﬁhﬁbéﬁti%?ﬂst ant
regi ons n e s ces .o eayy, chai,n const an
regi on ge%ﬁ%wﬁﬁﬁ&ﬁﬁeﬂ\;‘%} f(ﬂ%wﬁ?f'g%ﬁge 8?6?r§t°R§§§BI?DS§.SK¥],egé‘? h&?darp 1991)
Sequences reduiry dreaserablf arhonmi b Exppiriatntitinndpaptimif the intedictiombetwgess. 35
Bﬁlga][ tsmntanqbo&ieahﬁilmﬁigénmt hﬂw&fewﬁ_sﬁaftﬂsl ABtiBE by laffibddes. ?ﬂae&?edﬂd d) Pfag d
ragnmept s..enconpassi. n ese reqion . ai J andar

anpl 1 11 ot PHSTRERT i CnUES B dtiniR EEFRTAEP AR @E%ﬂ?g g e,
| gG3, | gAmmypassayE2ng Fition, Pres anshNewmeany i dhacMilien (b¥Y7) prépatiipdips.i s an
I gGl or | g4.aborsdrgMamayilplowaid Barfeabds. f Calgrpring Heavyr odbaidloge T, 9t he
V"t e”de' th99 ,eﬁ%ﬂ%&i@?ﬁriﬂ%xﬁ%ﬂ%d HeP&E Gyl RrAdk B s NReAP! ecul e encoding
onty Z? Se eav ,g.ngfagdies useg ?1? ismmnmogsgg)!s%own in the art and described herein to

determine levels of biomarkers, may be labeled 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 (.., physically linking) a detectable substance to

30



The isol ated DNA encoding the VL region can be converted to a full-length

|l i ght chain gene (as well as a Fab |ight chain gene) by operatively I|inking
the VL-encoding 5 DNA to anot her DNA nol ecul e encoding the |ight chain
constant region, CL. The sequences of human |ight chain constant region
genes are known in the art (see e.g., Kabat, E A, et al. (1991) Sequences
of Proteins of Imunol ogical Interest, Fifth Edition, U S. Departnent of
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skilled |nbtt1h“ef art that the design of the expression vector, including the
sel ection of regwtamwnmﬁuﬁ@qa%m ;&wﬁmaembdsﬁ%@m as t he choice

of the host, cell transfor Rr fSs rotern
desi red, %lgctr%o % &at"éeﬁf’ WFQ %neak'%en C'O%dtgor e kﬁl 6lst cel |
expression i ncl ude viral eIenents t hat drrect hi gh | evels of protein
expression in manmal i an cells, such as pronoters and/or enhancers derived
from cytonegal ovirus (CW) (such as t he W pronot er/ enhancer), Sim an
Virus 40 (Sv40) (such as the Sv40 pronoter/enhancer), adenovirus, (e.g.,

t he adenovirus major late pronoter (Adls.ILP)) and polyoma. For 20 further
descrrptron of vi ral regulatory elenents and sequences t her eof see e.g.,
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In addition to the antibody chain genes and regul atory sequences, the
reconbi nant expression vectors used in the invention may carry additi onal
sequences, 25 such as sequences that regulate replication of the vector in
host cells (e.g., origins of replication) and sel ectabl e nmarker genes. The
sel ectabl e marker gene facilitates selection of host cells into which the
vector has been introduced (see e.g., U S. Patents Nos. 4, 399, 216,
4,634,665 and 5,179,017, all by Axel et al). For exanple, typically the
sel ect abl e marker gene confers resistance to drugs, such as (418,
hygronycin or 30 nethotrexate, on a host cell into which the vector has

been intr r r S t abl.e rker. i . .
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sufficlent : - s or,
nore pref efrbgef)al ‘3 ga%&éﬁ?%ﬁ%? %g ggg{l?%%gﬁﬂ%% g’%t?ﬁ’ltd? glrl)gﬂéﬁttgé?f i n which
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addi tion, hbjf j 14 ' ol rrc}lrtlz'_ s Jeavy and
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li ght chai FUBRY IR IFGal senirgh simyltapgougly tersepp ahimerREa T B i B8s | i nki ng
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crossl i nl CipgivEBLIRERce of a specific MRANILTEE b8 thad¥ 8EBT 1R safPRRNCLAMMny
_expres?gonuofdia@ ant i bo y gr apt | en-ggiwép@f}tﬁgon Ihereofc gfl. t'he

i nvent fon, "E98 F i&({‘}d& F SRR v » SIS IR Body heavy
chain and the alfinp&dyA krghificatien methods aterlowite masheowhishrelgio avel | s 35 by
cal ci um phesghaiie-chgidirédctidn(HRhdsGidRNeraW ElimMrdabior, @ARELE St re@¥REESSI ON
vector, the antibody heavy and |ight chain genes are each operatively

|l i nked to CW enhancer/ ADMLP pronoter regulatory elenents to drive high

| evel s of transcription of the genes. The reconbi nant expression vector
al so carries a DHFR gene, which all ows 32




for selection of CHO cells that have been transfected with the vector using
net hotrexate sel ection/anplification. The sel ected transfonnant host cells
are culture to allow for expression of the anti body heavy and |ight chains
and intact antibody is recovered fromthe culture nedium Standard

nol ecul ar bi ol ogy techni ques are used to prepare the 5 reconbi nant
expression vector, transfect the host cells, select for transformants,
culture the host cells and recover the anti body fromthe culture nedium
Reconbi nant human anti bodi es of the invention in addition to D2E7 or an
antigen binding portion thereof, or D2E7-rel ated anti bodi es di scl osed
herein ca ant i body
library, %r%?ee&r- g‘gﬁkﬁ&psegﬁe&% p e )d‘I @?rmﬁ%}g@#g@{}% &%gf)ué g l?sitﬁéng human
VL and VI—IVWtOpWé‘ﬁ Bitehps HﬂF\‘g\ derived from human | ynphocytes.
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Ant i bodi es, anti body-portions, and other TNFa inhibitors for use in the

nmet hods of the invention, can be incorporated into pharmaceutical
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I n one enbodi nent, the TNFcx antibody of the invention is adm nistered
using a nmultiple-variable dose nethod for the treatnment of AS in
conbination with one of the above nentioned agents for the treatnment of an
intestinal disorder, In another 10 enbodi nent, the above-nenti oned
additional agents are used in conbination with a I NFo anti body in the
single dose nethod of treatnent of the invention. In still another

enbodi ment, the TNFu anti body is adm nistered on a bi weekly dosing regi nen.
Any one of the above-nentioned therapeutic agents, alone or in conbination
therewith, can be admnistered to a subject suffering froma TNFcc-rel ated
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selection).

For expression of the light and heavy chains, the expression vector(s) encoding
35 the heavy and light chains is transfected into a host cell by standard 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-
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Patient exclusion criteria included the foll ow ng: previously received
anti-TNF treatnent; radiol ogi cal evidence of total spinal ankylosis (banboo
spine); use of previous DVARD within 4 weeks of baseline (other than

met hotrexat e, sul fasal azi ne, or hydroxychl oroquine); intra-articular joint
injection with corticosteroids within 4 weeks 25 of baseline; and use of

ot her biologics or investigational therapy within 6 weeks of baseline.
Results A total of 82 patients were enrolled: 44 placebo patients vs. 38
adal i mumab 30 patients. O the 82 total patients, 80 (98% of patients
conpl eted the 24 week period. The two patients who did not conplete the 24

week peri geBr kb B BlARRD NIERR s« @ﬁ%%kétﬁ%nf% BEGIE S bRl &Inyer €
simlar bet treﬁltment ou e e shown I n, Table
7 Dol ow. g Eealisstihe E5guioh & Blirprokprpbe o cuPrUCES R PRRY Humab. 40
my cow antxbodlf(sl\maa)talﬁg‘ec tslears] moamwfembh@rrﬂannal(@bl@aucdm @rike most
preferred because such eukaryotic cells, and in particular mammalian cells, are more
5 likely than prokaryotic cells to assemble and secrete a properly folded and
immunologically active antibody. Prokaryotic expression of antibody genes has been
reported to be ineffective for production of high yields of active antibody (Boss, MLA.
and Wood, C. R. (1985) Immunology Today 6:12-13).
Preferred mammalian host cells for expressing the recombinant antibodies of the
10  invention include Chinese Hamster Ovary (CHO cells) (including dhfr- CHO cells,
described in Urlaub and Chasin, (1980) Proc. Natl. Acad. Sci. USA 77:4216-4220, used
with a DHFR selectable marker, e.g., as described in R.J. Kaufman and P.A. Sharp
(1982) Mol. Biol. 159:601-621), NSO myeloma cells, COS cells and SP2 cells, When
recombinant expression vectors encoding antibody genes are introduced into mammalian
15 host cells, the antibodies are produced by culturing the host cells for a period of time
sufficient to allow for expression of the antibody in the host cells or, more preferably,
secretion of the antibody into the culture medium in which the host cells are grown.
Antibodies can be recovered from the culture medium using standard protein
purification methods.
20 Host cells can also be used to produce portions of intact antibodies, such as Fab
fragments or scFv molecules. It is understood that variations on the above procedure are
within the scope of the present invention. For example, it may be desirable to transfect a
host cell with DNA encoding either the light chain or the heavy chain (but not both) of
an antibody of this invention. Recombinant DNA technology may also be used to
25 remove some or all of the DNA encoding either or both of the light and heavy chains
that is not necessary for binding to hTNFo. The molecules expressed from such
truncated DNA molecules are also encompassed by the antibodies of the invention. In
addition, bifunctional antibodies may be produced in which one heavy and one light
chain are an antibody of the invention and the other heavy and light chain are specific
30 for an antigen other than hTNF« by crosslinking an antibody of the invention to a
second antibody by standard chemical crosslinking methods.

In a preferred system for recombinant expression of an antibody, or antigen-
binding portion thereof, of the invention, a recombinant expression vector encoding both
the antibody heavy chain and the antibody light chain is introduced into dhfr-CHO cells

35 by calcium phosphate-mediated transfection. Within the recombinant expression vector,
the antibody heavy and light chain genes are each operatively linked to CMV
enhancer/ AAMLP promoter regulatory elements to drive high levels of transcription of
the genes. The recombinant expression vector also carries a DHFR gene, which allows
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42 (95.5) 37 (97.4) Sex (% nmale) 3681.8) 29 (76.3) Wight (kg) t 78.2 76.1
Duration of A (years) t 12.1 14.5 CRP (ng/d 2.3 1.8 NIX (nmbce) t 9.77
388.2 10.5 324.8 Urinary CTX-11 concentration (rig/m)

for selection of CHO cells that have been transfected with the vector using methotrexate
selection/amplification. The selected transformant host cells are culture to allow for
expression of the antibody heavy and light chains and intact antibody is recovered from
the culture medium. Standard molecular biology techniques are used to prepare the

5 recombinant expression vector, transfect the host cells, select for transformants, culture
the host cells and recover the antibody from the culture medium.

Recombinant human antibodies of the invention in addition to D2E7 or an
antigen binding portion thereof, or D2E7-related antibodies disclosed herein can be
isolated by screening of a recombinant combinatorial antibody library, preferably a scFv

10 phage display library, prepared using human VL and VH ¢cDNAs prepared from mRNA
derived from human lymphocytes. Methodologies for preparing and screening such
libraries are known in the art. In addition to commercially available kits for generating
phage display libraries (e.g., the Pharmacia Recombinant Phage Antibody System,
catalog no. 27-9400-01; and the Stratagene SurfZAPTM phage display kit, catalog no.

15  240612), examples of methods and reagents particularly amenable for use in generating
and screening antibody display libraries can be found in, for example, Ladner ef al. U.S.
Patent No. 5,223,409; Kang er al. PCT Publication No. WO 92/18619; Dower et al. PCT
Publication No. WO 91/17271; Winter et al, PCT Publication No. WO 92/20791;
Markland ef al. PCT Publication No. WO 92/15679; Breitling et al. PCT Publication No.

20 WO 93/01288; McCafferty et al. PCT Publication No. WO 92/01047; Garrard et al.

. PCT Publication No. WO 92/09690; Fuchs ef al. (1991) Bio/Technology 9:1370-1372;
Hay et al. (1992) Hum Antibod Hybridomas 3:81-65; Huse et al. (1989) Science
246:1275-1281; McCafferty er al., Nature (1990) 348:552-554; Griffiths et al, {(1993)
EMBO J 12:725-734; Hawkins et al. (1992) J Mol Biol 226:889-896; Clackson et al.

25  (1991) Nature 352:624-628; Gram et al. (1992) PNAS 89:3576-3580; Garrard ef al.
(1991) Bio/Technology 9:1373-1377; Hoogenboom et al. (1991) Nuc Acid Res 19:4133-
4137; and Barbas et al. (1991) PNAS 88:7978-7982.

In a preferred embodiment, to isolate human antibodies with high affinity and a
low off rate constant for hTNFe, a murine anti-hTNFa antibody having high affinity

30 and a low off rate constant for hTNFa (e.g., MAK 195, the hybridoma for which has
deposit number ECACC 87 050801) is first used to select human heavy and light chain
sequences having similar binding activity toward hTNF«, using the epitope imprinting
methods described in Hoogenboom et al., PCT Publication No. WO 93/06213. The
antibody libraries used in this method are preferably scFv libraries prepared and

35 screened as described in McCafferty ef al., PCT Publication No. WO 92/01047,
McCafferty et al., Nature (1990) 348:552-554; and Griffiths er al., (1993) EMBO J

12:725-734. The scFv antibody libraries preferably are screened using recombinant
human TNF« as the antigen.
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_MW-3 (ng/m) t 57.1 25.3 Anong all patients in the study, CRP |evels
were significantly correlated to levels of urinary CIX-11, MM P3 and NTX at
baseline. The correlation between CRP and urinary CTX-11 |evels was higher
than the correlation between CRP and MW3 and 5 NTX | evel s. Bi omarker and
CRP correl ations at baseline are shown in Table 2 below. Table 2. Bi onmarker
and CRP correlations at baseline. Al patients at baseline r=correlation
value (N, p-value) Urinary CIX-11 MNIP3 NI X CRP 0.71(80, <0.000_ 0.45

(81, <0.001) 0.37 (80, 0.001) Urinary CTX-11 0.27 (79, 0.015) 0.49 (78,
<0. 001)

Once initial human VL and VH segments are selected, "mix and match"
experiments, in which different pairs of the initially selected VL and VH segments are
screened for hTNFo binding, are performed to select preferred VL/VH pair
combinations. Additionally, to further improve the affinity and/or lower the off rate

5 constant for hTNFa binding, the VL and VH segments of the preferred VL/VH paix(s)
can be randomly mutated, preferably within the CDR3 region of VH and/or VL, in a
process analogous to the in vivo somatic mutation process responsible for affinity
maturation of antibodies during a natural immune response. This in vitro affinity
maturation can be accomplished by amplifying VH and VL regions using PCR primers

10 complimentary to the VH CDR3 or VL CDR3, respectively, which primers have been
"spiked" with a random mixture of the four nucleotide bases at certain positions such
that the resultant PCR products encode VH and VL segments into which random
mutations have been introduced into the VH and/or VL. CDR3 regions. These randomly
mutated VH and VL segments can be rescreened for binding to hTNFo: and sequences
15  that exhibit high affinity and a low off rate for hTNFa binding can be selected.

Following screening and isolation of an anti-hTNFa antibody of the invention
from a recombinant immunoglobulin display library, nucleic acid encoding the selected
antibody can be recovered from the display package (e.g., from the phage genome) and
subcloned into other expression vectors by standard recombinant DNA techniques. If

20  desired, the nucleic acid can be further manipulated to create other antibody forms of the
invention (e.g., linked to nucleic acid encoding additional immunoglobulin domains,
such as additional constant regions). To express a recombinant human antibody isolated
by screening of a combinatorial library, the DNA encoding the antibody is cloned into a
recombinant expression vector and introduced into a mammalian host cells, as described

25  in further detail in above.

Methods of isolating human antibodies with high affinity and a low off rate
constant for hTINFo are also described in U.S. Patent Nos. 6,090,382, 6,258,562, and
6,509,015, each of which is incorporated by reference herein.

30 IV, Spondvloarthropathies
TNFa has been implicated in the pathophysiology of a wide variety of disorders,
including inflammatory diseases such as spondyloarthopathies (see e.g., Moeller et al.
(1990) Cyiokine 2:162; U.S. Patent No. 5,231,024; European Patent Publication No. 260
610).

35 As used herein, the term "spondyloarthropathy" or "spondyloarthropathies” is
used to refer to any one of several diseases affecting the joints of the spine, wherein such
diseases share common clinical, radiological, and histological features. A number of
spondyloarthropathies share genetic characteristics, iLe. they are associated with the
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r=correl ation value 101\1 patients Significant reductions in urinary
CTX-11 and MW3 concentrations (shown below in Table 3) occurred in

adal i rumab vs. placebo pts at 12 and 24 wks (p<0.001), but there were no
significant differences for NTX. 15 Table 3. Significant reductions in
urinary CTX-11 and MW3. 13 iomarker Visit Change in Change in Pl acebo
Adal i mumab(% (% Urinary CTX-11 12-Wek -76.8 (-9.6) 43.8 (22.2) 24-\Wek
-64.7 (3.2) 47.4 (29.8) MWP3 -Wek -3.9 (-12.3)

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

20 1. Ankylosing Spondylitis (4S)

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

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

30 Crohn’s disease.

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

35 common symptom of AS (Duffy et al. (2002} ACR 66th Annual Scientific Meeting
Abstract). Accordingly, methods of the invention can be used to provide improved
treatment for AS by providing a method for determining the efficacy of a treament
comprising administration of a TNF inhibitor.
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12.4 (18.9) 24-Wek -3,2 (-8.6) 12.5 (20.1) As shown in Figure 2,
adal i numab patients experienced significant reductions in urinary CTX-11
| evel s versus placebo at Wek 12 and Wek 24. Adal i nunab patients al so
experienced statistically significant reductions in MVF3 | evels versus
pl acebo 5 patients at 12 weeks and 24 weeks, as shown in Figure 3. CRP

| evel s were significantly reduced in adalinumab patients conpared to

pl acebo patients at week 12 and week 24 (see Figure 4). Changes in
CRP, urinary CTX-11, and MW-3 |evels frombaseline to week 12 were
statistically signifi cantl y correl ated [ n the adal i mumab group. Significant
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basel i neCaR% %g%%‘h%g%%ﬁgﬁﬁﬁw J N Table 2. 20 Table 4. Correl ations
i onar ge

Bet ween from Basel i ne at Week 12* Pl acebo
R=correl ati on value (N, p-valuet)
10 2. Psoriatic arthritis

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

3. Reactive arthritis / Reiter's syndrome

30 Tumor necrosis factor has been implicated in the pathophysiclogy of reactive
arthritis, which is also referred to as Reiter’s syndrome (Braun et al. (1999) Arthritis
Rheum. 42(10):2039). Reactive arthritis (ReA) refers to arthritis which complicates an
infection elsewhere in the body, often following enteric or urogenital infections. ReA is
often characterized by certain clinical symptoms, including inflammation of the joints

35  (arthritis), urethritis, conjunctivitis, and lesions of the skin and mucous membranes. In
addition, ReA can occurs following infection with a sexually transmitted disease or
dysenteric infection, including chlamydia, campylobacter, salmonella, or yersinia. In
one embodiment, the efficacy of a TNFo antibody, or antigen-binding fragment thereof,
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for the treatment of ReA can be determined using the method and compositions of the
invention.

4. Undifferentiated spondyloarthropathies

In one embodiment, antibodies obtained using methods of the invention are used
to treat subjects suffering from undifferentiated spondyloarthropathies (see Zeidler et al.
(1992) Rheum Dis Clin North Am. 18:187). Other terms used to describe
undifferentiated spondyloarthropathies include seronegative oligoarthritis and
undifferentiated oligoarthritis. Undifferentiated spondyloarthropathies, as used herein,
refers to a disorder wherein the subject demonstrates only some of the symptoms
associated with a spondyloarthropathy. This condition is usually observed in young
adults who do not have IBD, psoriasis, or the classic symptoms of AS or Reiter’s
syndrome. In some instances, undifferentiated spondyloarthropathies may be an early
indication of AS. In one embodiment, the efficacy of a TNFo antibody, or antigen-
binding fragment thereof, for the treatment of undifferentiated spondyloarthropathies
can be determined using the method and compositions of the invention.

V. Pharmaceutical Compositions and Pharmaceutical Administration

A. Compositions and Administration

Antibodies, antibody-portions, and other TNFoe inhibitors for use in the methods
of the invention, can be incorporated into pharmaceutical compositions suitable for
administration to a subject. Typically, the pharmaceutical composition comprises an
antibody, antibody portion, or other TNFa inhibitor of the invention and a
pharmaceutically acceptable carrier. As used herein, "pharmaceutically acceptable
carrier” includes any and all solvents, dispersion media, coatings, antibacterial and
antifungal agents, isotonic and absorption delaying agents, and the like that are
physiologically compatible. Examples of pharmaceutically acceptable carriers include
one or more of water, saline, phosphate buffered saline, dextrose, glycerol, ethanol and
the like, as well as combinations thereof. In many cases, it is preferable to include
isotonic agents, for example, sugars, polyalcohols such as mannitol, sorbitol, or sodium
chloride in the composition. Pharmaceutically acceptable carriers may further comprise
minor amounts of auxiliary substances such as wetting or emulsifying agents,
preservatives or buffers, which enhance the shelf life or effectiveness of the antibody,
antibody portion, or other TNFa inhibitor.

The compositions for use in the methods of the invention may be in a variety of
forms. These include, for example, liquid, semi-solid and solid dosage forms, such as
liquid solutions (e.g., injectable and infusible solutions), dispersions or suspensions,
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CRP 0.41 0.37 0.08 (38, 0.010) 0.024) .137, (37, 0.620) Uinary CTX-I

0.15 0.10 (37, 0.375) (37, 0,540) In conclusion, in patients with
noderate to severe AS, adalinmumab significantly suppressed bi omarkers that
reflect synovitis and cartilage matri x degradation. 25 Adalimumab i nduced
suppression of the biomarkers that reflect synovitis (VIMP3) and cartil age
matri x degradation (urinary CTX-11), suggesting that adalinmnmab sl ows down
structural damage associated with AS. In addition, changes in urinary
CTX-11 and MW3 were significantly correlated with change in CRP

tablets, pills, powders, liposomes and suppositories. The preferred form depends on the
intended mode of administration and therapeutic application. Typical preferred
compositions are in the form of injectable or infusible solutions, such as compositions
similar to those used for passive immunization of humans with other antibodies or other

5 TNFo inhibitors. The preferred mode of administration is parenteral (e.g., intravenous,
subcutaneous, intraperitoneal, intramuscular), In a preferred embodiment, the antibody
or other TNFa inhibitor is administered by intravenous infusion or injection. In another
preferred embodiment, the antibody or other TNFa inhibitor is administered by
intramuscular or subcutaneous injection.

10 Therapeutic compositions typically must be sterile and stable under the conditions
of manufacture and storage. The composition can be formulated as a solution,
microemulsion, dispersion, liposome, or other ordered structure suitable to high drug
concentration. Sterile injectable solutions can be prepared by incorporating the active
compound (i.e., antibody, antibody portion, or other TNFa inhibitor) in the required

15 amount in an appropriate solvent with one or a combination of ingredients enumerated
above, as required, followed by filtered sterilization. Generally, dispersions are prepared
by incorporating the active compound into a sterile vehicle that contains a basic dispersion
medium and the required other ingredients from those enumerated above. In the case of
sterile powders for the preparation of sterile injectable solutions, the preferred methods of

20 preparation are vacuum drying and freeze-drying that yields a powder of the active
ingredient plus any additional desired ingredient from a previously sterile-filtered solution
thereof. The proper fluidity of a solution can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the case of
dispersion and by the use of surfactants. Prolonged absorption of injectable cornpasitions

25 can be brought about by including in the composition an agent that delays absorption, for
example, monostearate salts and gelatin.

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

30 therapeutic agents, including an AS inhibitor or antagonist. For example, an anti-hTNFa
antibody or antibody portion of the invention may be coformulated and/or coadministered
with one or more additional antibodies that bind other targets associated with TNFo.
related disorders (e.g., antibodies that bind other cytokines or that bind cell surface
molecules), one or more cytokines, soluble TNFa receptor (see e.g., PCT Publication No.

35 WO 94/06476) and/or one or more chemical agents that inhibit h"TNFo production or
activity (such as cyclohexane-ylidene derivatives as described in PCT Publication No.
WO 93/19751) or any combination thereof. Furthermore, one or more antibodies of the
invention may be used in combination with two or more of the foregoing therapeutic
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5 EQUI VALENTS Those skilled in the art will recognize, or be able to
ascertain using no nore than routine experinentation, many equivalents to

t he specific enbodi nents of the invention described herein. Such

equi valents are intended to be enconpassed by the follow ng clains. The
contents of all references, patents and published patent applications cited
10 throughout this application are incorporated herein by reference. Wat
is clained: 1, A nethod for determning the efficacy of a human T1\11-Ta
anti body, or an antigen-binding portion thereof, for treating anlcyl osing
spondylitis (AS), said nethod 5 conprising conparing a pre-determ ned |evel

of a colla d 0 | v1t| Lo, m a
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whet her the pat L gg&{ er 10
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The netohodoghuleliad McRideyh b Rictrhfién 60 hlpagest Beanassly DRED] wWhdralnkate prs-

urinary t I t clalml
wher of b AR Ambes L AR b0 L ARERLLAP ;4@3&4%0%,1 a1 e fiens)
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met al | opr ot eas€Tl® {nNbMAS3, anhbody«pomoﬁs, ahideotinet INEb afhikikas of fhe prheemei n t he

ef fi cacy QBvéAi'i%nQHHEQ adthhlidieted Y o eﬁm’&dé‘ﬂﬁé\gﬁﬂx Bie! aﬂh&%ﬁfo?“
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may be prepared with a carrier that will protect the compound against rapid release, such
20  as a controlled release formulation, including implants, transdermal patches, and
microencapsulated delivery systems. Biodegradable, biocompatible polymers can be
used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen,
polyorthoesters, and polylactic acid. Many methods for the preparation of such
formulations are patented or generally known to those skilled in the art. See, e.g.,
25  Sustained and Controlled Release Drug Delivery Systems, Robinson, ed., Dekker, Inc.,
New York, 1978.

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

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

35  crystal formulation or composition, is administered to a subject with a TNFo-related
disorder. Compositions and methods of preparing stabilized formulations of whole
antibody crystals or antibody fragment crystals are also described in WO 02/072636,
which is incorporated by reference herein. In one embodiment, a formulation comprising
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| evel, wherein a |ower Creactive protein level relative to the known
standard indicates efficacy of treatnent, 8, The nethod of any one of
clainms 1-6, wherein the human TNFec anti body, or antigen-binding portion

t hereof, dissociates fromhuman TNFa with a Kd of 1 x 10-8 Mor |ess and a
Koff rate constant of 1 x 10-3 H or less, both determ ned by surface

pl asnon resonance, and neutralizes human TNFa cytotoxicity in 5 a standard
invitro L929 assay with an 1C50 of 1 x 10-7 Mor less. 9. The nethod of any
one of clains 1-6, wherein the human TNFa anti body, or anti gen-binding
portion thereof, has the follow ng characteristics: a)
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" pep Imce a prophylactic dose is used in subjects prior to or at an earlier stage of disease, the
prophylactically effective amount will be less than the therapeutically effective amount.
Dosage regimens may be adjusted to provide the optimum desired response (e.g.,
a therapeutic or prophylactic response). For example, a single bolus may be
30  administered, several divided doses may be administered over time or the dose may be
proportionally reduced or increased as indicated by the exigencies of the therapeutic
situation. It is especially advantageous to formulate parenteral compositions in dosage
unit form for ease of administration and uniformity of dosage. Dosage unit form as used
herein refers to physically discrete units suited as unitary dosages for the mammalian
35  subjects to be treated; each unit containing a predetermined quantity of active compound
calculated to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. The specification for the dosage unit forms of the invention are
dictated by and directly dependent on (a) the unique characteristics of the active
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15. The method of claim 14, wherein the collagen degradati on biomarker is
10 urinary type Il collagen C-tel opeptide. 16. The nethod of claim
13, wherein the synovitis biomarker is matrix netal |l oprotease 3 (MVP3).
1517. The net hod of claim 16, wherein the synovitis biomarker is serum
matri x rnetall oprotease 3 (MW3). 18. A method of nonitoring the
efficacy of a human TNFec anti body, or an antigen-binding portion thereof,
for decreasing the progression of structural damage 20 associated with
ankyl osi ng spondylitis (AS) in a patient, the method conprising determ ning
the |l evel of a collagen degradation bi omarker and/or a synovitis biomarker
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e 1rrvvent1on also pertaems to packaged p\ﬁarmaceu?xcﬁ compositions or kits for

administering the anti-TNF antibodies of the invention for the treatment of AS. In one

25 embodiment of the invention, the kit comprises a TNFo inhibitor, such as an antibody, an
second pharmaceutical composition comprising an additional therapeutic agent, and
instructions for administration for treatment of AS. The instructions may describe how,
e.g., subcutaneously, and when, e.g., at week 0 and week 2, the different doses of
TNFo inhibitor and/or the additional therapeutic agent shall be administered to a subject

30 for treatment.

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

35  Alternatively, the kit comprises a single pharmaceutical composition comprising an anti-
TNFo antibody, one or more drugs useful for treating a TNF« related disorder and a
pharmaceutically acceptable carrier. The kits contain instructions for dosing of the
pharmaceutical compositions for the treatment of a TNFo related disorder. In one
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substitutions at positions 2, 3, 4, 5, 6, 8, 9, 10, 11 and/or 12. 25.The
nmet hod of any one of clains 18-22, wherein the human TNFoc anti body, or

anti gen-bi ndi ng portion thereof, conprises a |light chain variable 25 region
(LCVR) having a CDR3 domain conprising the am no acid sequence of SEQ ID
NGO 3,01 nodified fromSEQ ID NGO 3 by a single alanine substitution at
position 1, 4, 5, 7 or 8, and conprises a heavy chain variable region
(I''CVR) having a CDR3 domai n conprising the ami no acid sequence of SEQ ID
NO 4, or nodified fromSE QID NO 4 by a single alanine substitution at
position 2, 3, 4, 5 6, 8, 9, 10 or II. 30 26. The nethod of any one of

;:Ihal me 18-+ e?fﬁaodﬁﬁ&{teﬂha cbﬂﬁ}d@liﬁﬁﬂxcﬁ%@re £H|ii! t@&etﬁﬁﬁml@lﬁb éﬁﬁﬁ@ﬁmtﬂﬂ] tion
ereo al n ri e regio .Sl N e

am no aci gﬁiﬁ Hﬁ‘éﬁ%)é%%?ﬁl %’fﬁa’ YA‘% ég T‘b‘% %?/fégl a oém’rl g:’lron
(11CVR) campersingghe ﬁ@ﬂmp /6 ﬂa*cmderg@que ﬁetecf@bless@q that\pecificalby repygnipes

nmet hod of GUY-IDael/of MMBRBIIsiBeRehsiTer @iehatdiRagiita f@ritolbonly a sanple from the

anti geng bi gh 0g port ion thereof, is adalixnunab. 28. A nethod for
predi ctl ng}Jra

f| C of .a human TNFa anti body n en- bi nd| ng
portion ther eof ﬁ?g?eortl?lb%}f%ﬁtvebi‘ caRS’OPWHhﬂ’ﬁa?Ngﬁt‘&“? ro"‘\%éf
conpri si ng:romm:tdrfbngswemiu@-vdétxa thd preklagesweahromph acmhpagmg oégnatiat, fon
bi omar ker @@Qééaror@feém%ﬁ@gmel cﬁs&&&%éé&%ﬁnecﬁ heid., h?he%’sldkﬁ d lQJnanwuﬁGals
t r eat ment Wltth human Fc4 an Hg¥ d% 6}5 en- ?jgﬁ ortlon
thereof , \A'tHS ed\ﬁﬁ“é’f o PR §$e é“"gﬁﬁd YIBAT bi omar ker
and/ or1G sppovieted “bﬂnmwnaﬁyomrmtb@l seqiond ag@it vatﬂda ﬁrst agentgaséssoiibryl
whet her therglal.ient's post-treatnent collagen degradation bi omarker and/ or
a synovitis biomarker level is |lower than the known standard | evel of the
col l agen 10 degradation biomarker and/or a synovitis biomarker, wherein a
| ower col I%gen vﬁé‘éf‘ﬁﬂ‘&’t‘f’@‘ﬁpwl‘m@ and/or a synovitis biomar ker |evel
fromthe pati enThe glvahtiodepdranifisie deteominisg aﬁcbﬁﬁchdye)fel'rmndﬂﬁﬁaitﬁsfof that t he

human FRFCGeRALARANS, Binct) lﬁ%ﬁgﬁ{a 19;&%? tﬁd&mﬂe%';eﬁgé sl Rhed ct ed

to be effective for the trea t1ent met hod of
clai m 28, SRATRPEIHPD HfReeRtsMy up%a CoPROFiHoRY) | agen
C- t el opept daderib@helbia magt od ajhexabemm @ﬁmmrsgnwgishe efiobl @gédn cdedjtiani@) i on
bi omar ker §;Sqisease(s) targeted for treatment. The combination of agents used within the methods
or pharmaceutical cornpositions described herein also may reduce a detrimental effect
20 associated with at least one of the agents when administered alone or without the other
agent(s) of the particular pharmaceutical composition. For example, the toxicity of side
effects of one agent may be attenuated by another agent of the composition, thus
allowing a higher dosage, improving patient compliance, and improving therapeutic
outcome. The additive or synergistic effects, benefits, and advantages of the
25 compositions apply to classes of therapeutic agents, either structural or functional
classes, or to individual compounds themselves.
Supplementary active compounds can also be incorporated into the
compositidns. In certain embodiments, an antibody or antibody portion of the invention
is coformulated with and/or coadministered with one or more additional therapeutic
30 agents that are useful for treating a TNFa related disorder. For example, an anti-hTNFo
antibody, antibody portion, or other TNFu inhibitor of the invention may be
coformulated and/or coadministered with one or more additional antibodies that bind
other targets (e.g., antibodies that bind other cytokines or that bind cell surface
molecules), one or more cytokines, soluble TNFa receptor (see e.g., PCT Publication
35 No. WO 94/06476) and/or one or more chemical agents that inhibit hTNFo production
or activity (such as cyclohexane-ylidene derivatives as described in PCT Publication No.
WO 93/19751). Furthermore, one or more antibodies or other TNFo, inhibitors of the
invention may be used in combination with two or more of the foregoing therapeutic
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urinary type Il collagen C-tel opeptide. 20 31. The nethod of claim
28, wherein the synovitis biomarker is matrix netall oprotease 3 (MLvV1P3).
32. The nethod of claim 31, wherein the synovitis biomarker is scrummatrix
25 netal | oprotease 3 (MWP3). 33. The nethod of any one of clains

28- 32, wherein the human TNFa anti body, or antigen-binding portion thereof,
di ssociates fromhuman TNFa with a Kd of 1 x 10-8 Mor less and a Koff rate
constant oft x 10-3 s-1 or less, both 30 determ ned by surface plasnon
resonance, and neutralizes humanlNFcc cytotoxicity in a standard in vitro

L929 assay with an IC50 of 1 x 10-7 Mor |ess, 34. The nethod of any
one of cl emﬁs 28icB2omMifkigh %&Qﬁewﬁﬁ@aw& a0kl %we wer&wsag@rbfmdﬂdl ng
portion t t|cs jates from

t
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a singke glaning cﬁﬂgsfﬁdﬁ&ﬂﬂgﬁﬁxt u(iaﬂ%%lcur}%rhed’ m%métho% o?& éﬂ%ﬁggxygé)ﬂgss&@ five

conservat ve am no aci and/ or
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variabl e PepicERE PRV air GR4antbrdy; dORS/ Amiblbnrsich§-& W& iiting aci d
sequence ®hekisdd(NOS5) ¥ol. B8, BV8S)E Ded3 #861L-25QdIdY INOB F891BbY (H.-B ifingdre

al ani ng Sg@&gr&%é&% age?epeoﬁ? éﬁqmpzﬁié c%%hezf}natgﬂm §1’99§) v§1 3%01:?23)_[%]&1:1'% 36.

The netho a anti body,
or anti gerﬁh‘BPﬁ‘HF‘??ga‘BbIrLt'?%ﬁa FF@?‘@&?“‘W&‘&‘ "g@?ﬂiﬁr}ﬁﬁ?‘ﬁm&‘&w abl e regi on
(LCVR) codemaa@NAnK/%hbnmg)am-dOiéqubfvm)@()pfec&’ﬁﬁiriaat NG 0, landinck flamneasy chai n

20 vari ablog:dicit BN AN RlnHOMPLL B 18 aha/%rﬁmmh%gﬁ%sd(e Hg@mﬁiboéi%‘?)' D NG
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2 i body, TorA O L5ty F‘W@gb%‘ﬁ% S RSERE Aer; ey I Asss):
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39, No. 9 (supplement), S284; Amer. J. Physiol. - Heart and Circulatory Physiology
(1995) Vol. 268, pp. 37-42); R973401 (phosphodiesterase Type I'V inhibitor; see e.g.,
Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S282); MK-966 (COX-2
Inhibitor; see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S81);

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

30 tranexamic acid (inhibitor of plasminogen activation; see e.g., Arthritis & Rheumatism
(1996) Vol. 39, No. 9 (supplement), S284); T-614 (cytokine inhibitor; see e.g., Arthritis
& Rheumatism (1996) Vol. 39, No. 9 (supplement), $282); prostaglandin E1 (see e.g.,
Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S282); Tenidap (non-
steroidal anti-inflammatory drug; see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9

35 (supplement), S280); Naproxen (non-steroidal anti-inflammatory drug; see e.g., Neuro
Report (1996) Vol. 7, pp. 1209-1213); Meloxicam (non-steroidal anti-inflammatory
drug); Ibuprofen (non-steroidal anti-inflammatory drug); Piroxicam (non-steroidal anti-
inflammatory drug); Diclofenac (non-steroidal anti-inflammatory drug); Indomethacin
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I's determ ned using ELISA 39.A kit for performng the nethod of any one of

clainms 1-37, conprising a) a detectable agent that
specifically recogni zes the collagen 30 degradati on bi omarker and/or a
synovitis biomarker; b) instructions for use; and

c) -optionally, reagents for isolating a sanple fromthe patient. 40. The
kit of claim 39, wherein the detectable agent recognizes either 35 urinary
CTX-11 or scrum MMP3. 41. A nethod of determining the efficacy of a TNFa
inhibitor for the treatnent of AS in a patient, said nethod conprising
conparing a pre-determned level of CIX-1l fromthe patient foll ow ng

treat m??t (Wntdledolienl Mnﬂdnﬁkﬂht{%&'}t Qg SulfaBak RAWS eé&h%?ﬁrﬁhb,e&ekh?&mﬁ}%l I
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tst an?ar dt kemehe inteHauaie sp thfertittCenbrey; 4ap mcbaﬂd%r 1t nezﬁmﬁt(nmanf@roffme f
rea n f cacy o
TR bt B RRLL R v W"% o %%G;%%%E%@Pam@m@s %
anky! osi nga%&? P@F%aI(CA%)g“P‘ﬁt%gaﬁa PreYpsculap prilotasl ﬁb‘éF gioprth &4 conpari ng
a pre- det egiepioneghhitdtoed oﬁﬁnghfgyenms‘)rmﬁxtdmerpat ariRinflamnngryABugole @ ng
;;222 I”g[‘te ‘ﬂzb@gl;r cssbglglgﬂggeqmgftox‘@ -gfé_‘gﬂoa\f‘{ﬁbé MEQ ﬁqu &‘r{nb;&}hxeegrx I
Dost -t 1 eatHENFRE I (o6 § Gyar it s RoRBrmdii (RonEok dowiost GHEREIThyel of
CTX- 1 110 wis2pe); mn'rarlbidvxe-ru(ﬁ'eé-dg Ha‘he!mifrﬁhmmmwpa&l&éﬁ}Vﬁb&Eoan% t reat ment
with the Ié\!Fp@wrﬁ%mplsmg Eﬁlaﬁédw@w%mb@oﬂs@% St andand & RN&almd:ndi @dbes t hat
the TNFa l\pq Ifecta ﬁ reasing .Struyctur al damage associ at ed
with AS in'% tp‘\g‘f PPPIgY) ﬁﬁ%ﬁ rﬁ?g‘ftﬂgmd’é?%?%e lgri [°EHE%%ef fi cacy of a TNFa
i nh| bi t or lwémxwélom%m%hkormbm PYrlespesimpesiclonbabrhaptdeidatat bimsmiodd ng
conpar i ng igadibRoteinr iy nedyte ghsthiihf ﬁai-crmtarkm&ies crt:DSIEaénhis ;alildy-ned fromthe

pat i ents Wahgnﬂis%l}%% ttxﬂgm&ﬂ ag«%rﬁ'lglge (ﬂEOAI fgkngr 1 f?&}ﬁ%&ﬁg from

t he patient ses post -
| ower th ar( 28 and I—IP4 (Houghten Pharrnaceutxcals Inc) ICAM-—I antisense

phosphorothxoatc oligodeoxynucleotides (ISIS 2302; Isis Pharmaceuticals, Inc.); soluble
complement receptor 1 (TP10; T Cell Sciences, Inc.); prednisone; orgotein;
glycosaminoglycan polysulphate; minocycline; anti-[L2R antibodies; marine and

20 botanical lipids (fish and plant seed fatty acids; see e.g., DeLuca ef al. (1995) Rheum.
Dis. Clin. North Am. 21:759-777); auranofin; phenylbutazone; meclofenamic acid;
flufenamic acid; intravenous immune globulin; zileuton; azaribine; mycophenolic acid
(RS-61443); tacrolimus (FK-506); sirolimus (rapamycin); amiprilose (therafectin);
cladribine (2-chlorodeoxyadenosine); methotrexate; antivirals; and immune modulating

25 agents. Any of the above-mentioned agents can be administered in combination with the
TNFo antibody of the invention to treat an TNFa-related disorder using the multiple
variable dose or single dose method of treatments of the invention.

In one embodiment, the invention includes an article of manufacture or a method

of treatment for determining the efficacy of a TNF inhibitor in combination with one of

30 the following agents for the treatment of a TNFa-related disorder in which
TNFo activity is detrimental: anti-IL 12 antibody (ABT 874); anti-IL.18 antibody (ABT
325); small molecule inhibitor of LCK; small molecule inhibitor of COT; anti-IL.1
antibody; small molecule inhibitor of MK2; anti-CD19 antibody; small molecule
inhibitor of CXCR3; small molecule inhibitor of CCRS5; small molecule inhibitor of

35 CCR1l anti-E/L selectin antibody; small molecule inhibitor of P2X7; small molecule
inhibitor of IRAK-4; small molecule agonist of glucocorticoid receptor; anti-C5a
receptor antibody; small molecule inhibitor of C5a receptor; anti-CD32 antibody; and
CD32 as a therapeutic protein.
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treatment CTX-11 level, wherein a |ower post-treatnent CIX-I11 level from
the patient relative to the pre-treatnent CTX-11 level indicates that the
TNFcc inhibitor is effective for the treatnment of AS in the patient.

3044. The met hod of any one of clains 41-43, wherein the post-treatnent CTX-
Il level is at |east about a 9% decrease relative to the pre-treatnent

CTX-11 level. 45. The nethod of any one of clains 41-43, wherein the
CTX-11 is urinary crx-n. 46. The net hod of any one of clainms 41-43,
wherein the CTX-11 level is determ ned using ELISA. 47. The nmethod of any

one of clainms 41-43, wherein the TNFcc inhibitor is selected fromthe group
consi sting of an Jbfantienkeiodinend thahventodRiziides dh agiddoof namufhdiareants a
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substitution at O[i) ve conservat I ve

ani no aci F"$HH% ???#abenglpé?ﬂ%w{ PB’H&QST"“'%“ %dré’co‘%meé) @ c) has a
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4, or modibyose At SEe:, Idﬁomméml@wsacr&wgi;ﬁoﬁbmmy&uaabmem@an&ne
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35 porti orpdierisgihil, poppkysese aspdygie, hdacortvaneabhiivitegianbi{lk4Rie
conpri si ngdigtﬂﬁmﬂmzcﬂféine phosphate/apap, colesevelam hcl, cyanocobalamin, folic acid,

levofloxacin, natalizamab, methylprednisolone, interferon-gamma, and sargramostim

(GM-CSF). In one embodiment, methotrexate is administered for the treatment of

25 Crohn’s disease at a dose of 2.5 mg to 30 mg per week.

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

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

35 clobetasol propionate/emoll, fluticasone propionate, azithromycin, hydrocortisone,
moisturizing formula, folic acid, desonide, coal tar, diflorasone diacetate, etanercept,
folate, lactic acid, methoxsalen, he/bismuth subgal/znox/resor, methylprednisolone
acetate, prednisone, sunscreen, salicylic acid, halcinonide, anthralin,
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acid sequence of SEQID NO 1 and a heavy chain variable region (I11CVR
conprising the am no acid sequence of SEQ ID NO 2 54. The net hod
of any one of clains 41-43, further conprising conparing a pre-determ ned,
post-treatnment |evel of a synovitis biomarker obtained fromthe patient
with a known standard | evel of the synovitis biotnarker associated wth AS;
and assessi ng whet her the post-treatnent synovitis biomarker |evel is |ower
than the 5 known standard synovitis bionmarker |evel, wherein a | ower
post-treatnment synovitis biomarker relative to the | cnown standard
synovitis biomarker |evel indicates that the TNFot inhibitor is effective

for the trgaioilinedivdiie] dbal Bﬁrz&@tdoginthr/sahc lic acidD8val Thsansiiitedidéulfiral m 54,

wh h K 10°8 p
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10 embodiment, the above-mentioned additional agents are used in combination with a
TNFo antibody in the single dose method of treatment of the invention. In still another
embodiment, the TNFo antibody is administered on a biweekly dosing regimen.

Any one of the above-mentioned therapeutic agents, alone or in combination
therewith, can be administered to a subject suffering from a TNFa-related disorder in

15 which TNFa is detrimental, in combination with the TNFa antibody using a multiple
variable dose treatment regimen. In one embodiment, any one of the above-mentioned
therapeutic agents, alone or in combination therewith, can be administered to a subject
suffering from an intestinal disorder in addition to a TNFo antibody to treat another
TNFa-related disorder, such as rheumatoid arthritis. It should be understood that the

20 additional therapeutic agents can be used in combination therapy as described above, but

also may be used in other indications described herein wherein a beneficial effect is
desired.

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

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

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

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

Merhods
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<151> 2005-11-1 <160> 37 <170> Fast SEQ for Wndows Version 4.0 <210> 1
<211> 107 <212> PBX <213> Artificial Sequence <220> <223> D2E7 |ight chain
vari able region <400> 1 Asp Ile Gn Met Thr Gn Set Pro Sex Set Leu Set Al a
Set Val Ay 151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Set Gn Ay Ile Arg
Asn Tyr 202530 Leu Ala Trp Tyz Gn Gn Lys Pro Gy Lys Ala Pro Lys Leu Leu
Il1e 354045 Tyr Ala Ala Set Thr Leu G n Ser Ay Val Pro Set Arg ?he Set Ay
505560 Ser Gy Set Ay Thr Asp Phe Thr Leu Thr Ile Ser Set Leu Gn Pro 65
70 75 BO @u Asp Val Ala Thr Tyr Tyr Cys Gn Ary Tyr Asn Arg Ala Pro Tyr
859095 Thr Phe Ay Gn Ay Thr Lys Val Qu Ile Lys 100105 <210> 2 <211> 121
<212> PRT <213>pa¥ehisiiigh #dtiveetsl 06 thad 44 Qtadequate response to at least one NSAID
or DMARD were eligible to enroll in this study. The study design is depicted in Figure
1. Patients were randomized to receive either placebo or adalimumab 40 mg
subcutaneously (sc) every other week (eow) during an initial 24-week double-bind
5 period, followed by an 80-week open label period. Three biomarkers were analyzed at
baseline and after treatment with adalimumab or placebo at 12 and 24 weeks.
Specifically, the bone resorption marker, serum Type I collagen N-telopeptides (NTX),
the collagen degradation biomarker, urinary Type II collagen C-telopeptides (urinary
CTX-II), and the synovitis biomarker, serum matrix metalloprotease 3 (MMPS) were
10 analyzed. Thus, primary efficacy parameters included ASsessment in AS (ASAS)
Working Group criteria, the Bath AS Disease Activity Index (BASDAI), and CRP, By
ELISA, concentrations of urinary Type 1I collagen C-telopeptides (urinary CTX-II),
serum Type I collagen N-telopeptides (NTX), and serum MMP3 were measured for each
patient at baseline, and 12 and 24 weeks. Concentration differences from baseline in
15 each treatment group were determined, as well as correlations between changes in these
biomarkers and other AS outcomes.
The patient inclusion criteria included the following: patients 218 years old;
active AS, defined by fulfillment of at least 2 of the following 3 criteria: (1) BASDAI
score 24, (2) Visual Analog Scale (VAS) score for Total Back Pain 24, and (3) Morning
20 stiffness =1 hour; and inadequate response to at least one NSAID.
Patient exclusion criteria included the following: previously received anti-TNF
treatment; radiological evidence of total spinal ankylosis (bamboo spine); use of
previous DMARD within 4 weeks of baseline (other than methotrexate, sulfasalazine, or
hydroxychloroquine); intra-articular joint injection with corticosteroids within 4 weeks

25 of baseline; and use of other biologics or investigational therapy within 6 weeks of
baseline.

Results
A total of 82 patients were enrolled: 44 placebo patients vs. 38 adalimumab
30 patients. Ofthe 82 total patients, 80 (98%) of patients completed the 24 week period.
The two patients who did not complete the 24 week period were from the placebo group.

Baseline characteristics were similar between treatment groups. Baseline demographics
are shown in Table 1 below.

35 Table 1. Baseline Demographics.

Placebo Adalimumab

(N=44) 40 mg eow
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<223> 02E7 heavy chain variable region <400> 2 Gu Val Gn Leu Val Ju Set
Gy Ay Ay Leu Val Gn Pro Ay Arg 151015 Set Leu Arg Leu Ser Cys Ala Al a
Set Gy the Thr Phe Asp Asp Tyr 202530 Ala Met His Trp Val Arg A n Ala Pro
Gy Lys Ay Leu flu Trp Val 3540-45 Set Ala Ile Thr Trp Mh Set fly Hs Ile
Asp Tyr Ala Asp Set Val 505560 (flu Ay Arg Phe Thr Ile Set Arg Asp Asn
Ala Lys Asn Sex Leu Tyr 65 70 75 80 Leu G n Met Asn Set Leu Axg Ala Qu
Asp Thr Ala Val Tyr Tyr Cys 85D05 Ala Lys Val Set Tyr Leu Set Thr Al a Set
Set Leu Asp Tyr Trp Gy 100105110 G n dy Thr Leu Val Thr Val
Sex Sex 115120 <210> 3 <211> 9 :212> PRT <213> Artificial Sequence <220>

<223> 02F7 |ight chain variable region CDR3 <221> \\\ARRENT <222>)9

_Age (years)T 40.0 41.9
Race (% Caucasian) 42 (95.5) 37 (97.4)
Sex (% male) 36 (81.8) 29 (76.3)
Weight (kg) T ) 78.2 76.1
Duration of AS (years) T 12.1 14.5
CRP (mg/dL) T 2.3 1.8
NTX (nm/bee) T 9.77 10.5
Urinary CTX-II concentration | 388.2 324.8

' (ng/mD)
MMP-3 (ng/ml) ¥ 57.1 25.3

Among all patients in the study, CRP levels were significantly correlated to
levels of urinary CTX-II, MMP3 and NTX at baseline. The correlation between CRP
and urinary CTX-II levels was higher than the correlation between CRP and MMP3 and

5 NTX levels. Biomarker and CRP correlations at baseline are shown in Table 2 below.

Table 2. Biomarker and CRP correlations at baseline,

All patients at r=correlation value
baseline (N, p-value)
Urinary CTX-AI NP3 NTX
CRP 0.71 (80,<0.001) 0.45 (81,<0.001) 0.37 (80, 0.001)
Urinary CTX-11 - 0.27 (79, 0.015) 0.49 (78, <0.001)
r=c¢orrelation value
10 N= patients

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

15 Table 3. Significant reductions in urinary CTX-II and MMP3.

Biomarker Visit Change in Change in Placebo
Adalimumab(%) (%)
Urinary CTX-I1 12-Week -76.8 (-9.6) 43.8 (22.2)
24-Week -64.7 (3.2) 47.4 (29.8)
MMP3 12-Week -3.9(-12.3) 12.4 (18.9)
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<223> Xaa = Thr or Ala <400> 3 Gn Arg Tyr Asn Arg Ala Pro Tyr Xaa 15 <210>
4 <211> 12 <212> PRT <213> Artificial Sequence <220> <223> 112E7 heavy
chain variable region CLIR3 <221> VARI ANT <222> 12 <223> Xaa = Tyr or Asn
<400> 4 Val Set Tyr Leu Set Thr Ala Set Ser Leu Asp Xaa 1510 <210> 5 <211>
7 <212> PRT <213> Artificial Sequence <220> <223> 02E7 light chain variable
region CDR2 <400> 5 Ala Ala Ser Thr Leu G n Set 15

r 24-Week ] -3.2 (-8.6) l 12.5 (20.1)

As shown in Figure 2, adalimumab patients experienced significant reductions in
urinary CTX-II levels versus placebo at Week 12 and Week 24. Adalimumab patients
also experienced statistically significant reductions in MMP3 levels versus placebo

5 patients at 12 weeks and 24 weeks, as shown in Figure 3. CRP levels were significantly
reduced in adalimumab patients compared to placebo patients at week 12 and week 24
(see Figure 4).

Changes in CRP, urinary CTX-II, and MMP-3 levels from baseline to week 12

were statistically significantly correlated in the adalimumab group. Significant

10  correlations were noted between baseline CRP and 1) urinary CTX-II (=0.71), 2)
MMP3 (1=0.45), and 3) NTX (r=0.37) (p<0.001), and between urinary CTX-II and NTX
(r=0.49; p<0.0001). Twelve-week changes in urinary CTX-II and MMP3 correlated
significantly with changes in CRP (r=0.40 and 0.43, respectively) (p<0.005). In addition,
the 12-week change in urinary CTX-II correlated significantly with the change in MMP3

15 (=041, p<0.0001). In the adalimumab group, the correlation analysis confirms that
improvement in CRP levels is associated with reduction in both urinary CTX-II and

MMP-3 levels. Correlations between CRP and biomarker change from baseline at week
12 are shown below in Table 2.

20 Table 4. Correlations Between CRP and Biomarker Change from Baseline at Week 12%

Placebo =correlation value
(N, p-valuet)

Urinary CTX-II MMP3 NTX

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

Urinary CTX-II - 4.45 0.27
(42, 0.003) {41, 0.089)

Adalimumab Urinary CTX-II MMP3 NTX

CRP 0.41 i 0.37 0.08
(38,0010 (37, 0.024) (37, 0.620)

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

In conclusion, in patients with moderate to severe AS, adalimumab significantly
suppressed biomarkers that reflect synovitis and cartilage matrix degradation.
25  Adalimumab induced suppression of the biomarkers that reflect synovitis (MMP3) and
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<210> 6 <2/1> 17 <212> PRT <213> Artificial Sequence <220> <223> D2E7
heavy chain variable region CDR2 <400> 6 Ala Ile Thr Trp Asn Set Ay H's
Ile Asp Tyr Ala Asp Set Val Gu 151015 Ay <210> 7 <211> 11 <212> PRT
<213> Artificial Sequence <220> <223> 92E7 light chain variable region CDRlL
<400> 7 Arg Ala Set Gn Gy Ile Arg Asn Tyr Leu Ala 1510 <210> 8 <211> 5
<212> PRT <213> Artificial Sequence <220>

10

cartilage matrix degradation (urinary CTX-II), suggesting that adalimumab slows down
structural damage associated with AS. In addition, changes in urinary CTX-II and
MMP3 were significantly correlated with change in CRP.

EQUIVALENTS

Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments of the invention
described herein. Such equivalents are intended to be encompassed by the following
claims. The contents of all references, patents and published patent applications cited
throughout this application are incorporated herein by reference.
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<223> D2E7 heavy chain variable region CDRL <400> 8 Asp Tyr Ala Met H s 15
<210> 9 <211> 107 <212> PRT <213> Artificial Sequence <220> <223> 2594

| ight chain variable region <400> 9 Asp Ile Gn Met Thr Gn Set Pro Set Set
Leu Ser Ala Set Ile Ay 151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Set G n
Gy lle Arg Asn Tyr 202530 Leu Ala Try) Tyr Gn Gn Lys Pro Ay Lys Ala.
Pro Lys Leu Leu Ile 354045 Tyr Ala Ala Set Thr Let; Gn Set Ay Val Pro Set
My Phe Set Ay 505560 Ser Gy Ser Ay Thr Asp Phe Thr Leu Thr Ile Set Set
Leu Gn Pro 65707580 G u Asp Val Ala Thr Tyr Tyr Cys G n Lys Tyr Asn Ser

Ala Pro Tyr 859095 Ala Phe Ay Gn @y Thr Lys Val Qu
|l e Lys 10Wh®gs claimed:

1. A method for determining the efficacy of a human TNFa antibody, or an
antigen-binding portion thereof, for treating ankylosing spondylitis (AS), said method
5 comprising comparing a pre-determined level of a collagen degradation biomarker
and/or a synovitis biomarker from a patient having AS following treatment with the
human TNFa antibody, with a known standard level of the collagen degradation
biomarker and/or the synovitis biomarker associated with the disease state; and
assessing whether the patient’s post-treatment collagen degradation biomarker
10 and/or synovitis biomarker level is lower than the known standard leve! of the collagen
degradation biomarker and/or synovitis biomarker, wherein a lower collagen
degradation biomarker and/or synovitis biomarker level from the patient following
treatment with the human TNFa antibody relative to the known standard level indicates
efficacy of the human TNFa antibody for the treatment of AS.
15
2. The method of claim 1, wherein the collagen degradation biomarker is
type II collagen C-telopeptide (CTX-II).

3. The method of claim 2, wherein the collagen degradation biomarker is
20  urinary type II collagen C-telopeptide (CTX-II).

4, The method of claim 1, wherein the synovitis biomarker is matrix
metalloprotease 3 (MMP3).

25 5. The method of claim 4, wherein the synovitis biomarker is serum
metalloprotease 3 (MMP3).

6. The method of claim 1, wherein the efficacy of the human TNFa
antibody, or an antigen-binding portion thereof, for improving structural damage
30 associated with AS is determined.

7. The method of any one 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

35 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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<210> 10 <211> 121 <212> PRT <213> Artificial Sequence <220> <223> 237)4
heavy chain variable region <400> 10 Gn Val Gn Leu Val Gn Ser Ay Ay
Gy Len Val Gn Pro Ay Avg 151015 Se: Len Avg Leu Ser Cys Ala Ala Ser Ay
the Th: the Asp Asp Tyr 202530 Ala Met H's TEp Val Avg Gn Ala Pro Gy Lys
Gy Len Asp Trp Val 354045 Ser Ala Ile Thy Trp Asn Ser Gy H s Ile Asp Tyr
Ala Asp Ser Val 505560 G n Ay Avg the Ala Val Ser Arg Asp Asn Ala Lys Asn
Ala Len Tyr 65707580 Leu G n Met Asn Ser Len Avg Pro G n Asp Thy Al a Val
Tyr Tyr Cys 659095 Thy Lys Ala Ser Tyr Len Ser Thr Ser Ser Ser Len Asp Asn
Trp Ay 100105110 G n Ay Thy Len Val Thy Val Set Ser 115120
<210> 11 <211>89 The method of any one of claims 1-6, wherein the human

TNFo antibody, or antigen-binding portion thereof, dissociates from human TNFa with

aKgof 1 x 10-8 M or less and a K rate constant of 1 x 10-3 s-1 or less, both

determined by surface plasmon resonance, and neutralizes human TNFa cytotoxicity in
5 astandard in vitro 1.929 assay with an ICs5q of 1 x 10-7 M or less.

9. The method of any one of claims 1-6, wherein the human
TNFa antibody, or antigen-binding portion thereof, has the following characteristics:
a) dissociates from human TNFa with a K¢ rate constant of 1 x 10-3 571 or less,
10 as determined by surface plasmon resonance;
b) has a light chain CDR3 domain comprising the amino acid sequence of SEQ
ID NO: 3, or modified from SEQ ID NO: 3 by a single alanine substitution at position 1,
4, 5,7 or 8 or by one to five conservative amino acid substitutions at positions 1, 3, 4, 6,
7, 8 and/or 9;
15 ¢) 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.

20 10. The method any one of claims 1-6, wherein the human TNFa antibody,
or antigen-binding portion thereof, comprises a light chain variable region (LCVR)
having a CDR3 domain comprising the amino acid sequence of SEQ ID NO: 3, or
modified from SEQ ID NO: 3 by a single alanine substitution at position 1,4, 5, 7 or 8,
and comprises a heavy chain variable region (HCVR) having a CDR3 domain

25 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, 10or 11.

11. The method of any one of claims 1-6, wherein the human
TNFa antibody, or antigen-binding portion thereof, comprises a light chain variable
30 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.

12.  The method of any one of claims 1-6, wherein the human
TNFa antibody, or antigen-binding portion thereof, is adalimumab.
35
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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<212> PRT <213> Artificial Sequence <220> <223> 2SD4 |ight chain variable
regi on CURS <400> 11 G n Lys Tyr Ass Ser Ala Pro Tyr Ala 15 <210> 12 <211>
9 <212> PRT <213> Artificial Sequence <220> <223> EP E12 |ight chain

vari abl e region CDR3 <400> 12 G n Lys Tyr Mh Avg Ala Pro Tyr Ala 15 <210>
13 <211> 9 <212> PRT <213> Artificial Sequence <220> <223> VL10E4 I|i ght
chain variable regi on CO9R3

obtained from a patient having AS with a post-treatment level of the collagen
degradation biomarker and/or the synovitis biomarker obtained from said patient,
wherein a lower post-treatment biomarker level indicates efficacy of the human TNFe
antibody, or an antigen-binding portion thereof.

14. The method of claim 13, wherein the collagen degradation biomarker is
type II collagen C-telopeptide.

15. The method of claim 14, wherein the collagen degradation biomarker is
10 urinary type II collagen C-telopeptide.

16. The method of claim 13, wherein the synovitis biomarker is matrix
metalloprotease 3 (MMP3).

15 17. The method of claim 16, wherein the synovitis biomarker is serum matrix
metalloprotease 3 (MMP3).

18. A method of monitoring the efficacy of a human TNFa antibody, or an

antigen-binding portion thereof, for decreasing the progression of structural damage

20 associated with ankylosing spondylitis (AS) in a patient, the method comprising
determining the level of a collagen degradation biomarker and/or a synovitis biomarker
in a patient and comparing the level of the collagen degradation biomarker and/or a
synovitis biomarker with a known standard level of the collagen degradation biomarker
and/or a synovitis biomarker associated with AS, wherein a decrease in the level of the

25 biomarker indicates that the human TNFo antibody, or an antigen-binding portion
thereof, is efficacious for decreasing the rate of progression of structural damage
associated with AS in the patient.

19. The method of claim 18, wherein the collagen degradation biomarker is
30 type Il collagen C-telopeptide.

20.  The method of claim 19, wherein the collagen degradation biomarker is
urinary type II collagen C-telopeptide.

35 21.  The method of claim 18, wherein the synovitis biomarker is matrix
metalloprotease 3 (VIMP3).
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<400> 13 G n Lys Tyr Gn Arg Ala Pro Tyr Tin 15 <210> 14 <211> 9 <212> PRT
<213> Artificial Sequence <220> <223> VL100A9 |ight chain variable region
CDR3 <400> 14 G n Lys Tyr Ser Set Ala Pro Tyr Thr 15 <210> 15 <211> 9 <212>
PRT <213> Artificial Sequence <220> <223> VLL100D2 |ight chain variable
regi on CDR3 <400> 15 G n Lys Tyr Asn Set Ala Pro Tyr Thr 15 <210> 16 <211>

9

10

15

20

25

30

35

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

23. The method of any one of claims 18-22, wherein the human
TNFo antibody, or antigen-binding portion thereof, dissociates from human TNFa with
aKqof 1 x 10-8 M or less and a K¢ rate constant of 1 x 10-3 s or less, both
determined by surface plasmon resonance, and neutralizes human TNF o cytotoxicity in
a standard in vitro L929 assay with an ICsq of 1 x 10-7 M or less.

24, The method of any one of claims 18-22, wherein the human
TNFea antibody, or antigen-binding portion thereof, has the following characteristics:

a) dissociates from human TNFo with a K rate constant of 1 x 103 s-! or less,
as determined by surface plasmon resonance; ‘

b) has a light chain CDR3 domain comprising the amino acid sequence of SEQ
ID NO: 3, or modified from SEQ ID NO: 3 by a single alanine substitution at position 1,
4, 5, 7 or 8 or by one to five conservative amino acid substitutions at positions 1, 3, 4, 6,
7, 8 and/or 9;

c) has aheavy chain CDR3 domain comprising the amino acid sequence
of SEQ ID NO: 4, or modified from SEQ ID NO: 4 by a single alanine substitution at

position 2, 3,4, 5,6, 8,9, 10 or 11 or by one to five conservative amino acid
substitutions at positions 2, 3,4, 5, 6, 8,9, 10, 11 and/or 12.

25. The method of any one of claims 18-22, wherein the human
TNFo antibody, or antigen-binding portion thereof, comprises a light chain variable
region (LCVR) having a CDR3 domain comprising the amino acid sequence of SEQ ID
NO: 3, or modified from SEQ ID NO: 3 by a single alanine substitution at position 1, 4,
5, 7 or 8, and comprises a heavy chain variable region (HCVR) having a CDR3 domain
comprising the amino acid sequence of SEQ ID NO: 4, or modified from SEQ ID NO: 4
by a single alanine substitution at position 2, 3,4, 5,6,8,9, 10 or 11.

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

27. The method of any one of claims 18-22, wherein the TNFo antibody, or
antigen-binding portion thereof, is adalimumab.
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<212> PRT <213> Artificial Sequence <220> <223> VLLOF4 |ight chain variable
regi on CDR3 <400> 16 G n Lys Tyr Asn Arg Ala Pro Tyr Thr 15 <210> 17 <211>
9 <212> PAT <213> Artificial Sequence <220> <223> LOE5 |light chain variable
regi on COR3 <400> 17 G n Lys Tyr Asn Set Ala Pro Tyr Tyr 15 <210> 18 <211>

9 <212> PRT <213> Artificial Sequence <220> <223> VILOG/ |ight chain
vari abl e regi on CDR3

28. A method for predicting the efficacy of a human TNFa antibody, or an
antigen-binding portion thereof, for the treatment of AS in a patient, said method
comprising

comparing a pre-determined level of a collagen degradation biomarker and/or a

5 synovitis biomarker from the patient following treatment with the human TNFa
antibody, or an antigen-binding portion thereof, with a known standard level of the
collagen degradation biomarker and/or a synovitis biomarker associated with AS; and

assessing whether the patient’s post-treatment collagen degradation biomarker
and/or a synovitis biomarker level is lower than the known standard level of the collagen
10  degradation biomarker and/or a synovitis biomarker, wherein a lower collagen
degradation biomarker and/or a synovitis biomarker level from the patient relative to the
known standard level indicates that the human TNFa antibody, or an antigen-binding
portion thereof, is predicted to be effective for the treatment of AS in the patient.

15 29. The method of claim 28, wherein the collagen degradation biomarker is
type II collagen C-telopeptide.

30. The method of claim 29, wherein the collagen degradation biomarker is
urinary type II collagen C-telopeptide.
20 ’

31.  The method of claim 28, wherein the synovitis biomarker is matrix
metalloprotease 3 (MMP3).

32. The method of claim 31, wherein the synovitis biomarker is serum matrix
25 metalloprotease 3 (MMP3).

33. The method of any one of claims 28-32, wherein the human
TNFa antibody, or antigen-binding portion thereof, dissociates from human TNFo with
aKqof 1 x 108 M or less and a K¢ rate constant of 1 x 10-3 s-1 or less, both
30 determined by surface plasmon resonance, and neutralizes human TNFa cytotoxicity in
a standard in vitro 1929 assay with an ICsg of 1 x 10-7 M or less.

34, The method of any one of claims 28-32, wherein the human
TNFa antibody, or antigen-binding portion thereof, has the following characteristics:
35 a) dissociates from human TNFa with a K¢ rate constant of 1 x 10-3 s! or less,
as determined by surface plasmon resonance;
b) has a light chain CDR3 domain comprising the amino acid sequence of SEQ
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<400> 18 G n Lys Tyr Asn Sex Ala Pro Tyr M 15 <210> 19 <211> 9 <212> PRT
<213> Artificial Sequence <220> <223> VILO® |ight chain variable region
CDR3 <400> 19 A n Lys Tyr Thr Ser Ala Pro Tyr Thr 25 <210> 20 <211> 9 <212>
PRT <213> Artificial Sequence <220> <223> VLLOHL |ight chain variable

regi on CDR3 <400> 20 G n Lys Tyr M Arg Ala Pro Tyr Wh 2.5 <210> 21 <211> 9

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;
c¢) has aheavy chain CDR3 domain comprising the amino acid sequence
5 of SEQID 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.

3s. The method of any one of claims 28-32, wherein the human
10 TNFa antibody, or antigen-binding portion thereof, comprises a light chain variable
region (LCVR) having a CDR3 domain comprising the amino acid sequence of SEQ ID
NO: 3, or modified from SEQ ID NO: 3 by a single alanine substitution at position 1, 4,
5, 7 or 8, and comprises a heavy chain variable region (HCVR) having a CDR3 domain
comprising the amino acid sequence of SEQ ID NO: 4, or modified from SEQ ID NO: 4
15 by asingle alanine substitution at position 2, 3,4, 5, 6, 8,9, 10 or 11.

36. The method of any one of claims 28-32, wherein the human
TNFa 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
20 variable region (HCVR) comprising the amino acid sequence of SEQ ID NO: 2.

37.  The method of any one of claims 28-32, wherein the TNFa antibody, or
antigen-binding portion thereof, is adalimumab.

25 38. The method of any one of claims 1-37, wherein the level of the biomarker
is determined using ELISA.

39.  AKkit for performing the method of any one of claims 1-37, comprising

a) a detectable agent that specifically recognizes the collagen
30 degradation biomarker and/or a synovitis biomarker;

b) instructions for use; and

c) ~ optionally, reagents for isolating a sample from the patient.

40. The kit of claim 39, wherein the detectable agent recognizes either
35  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

67



<212> PRT <213> Artificial Sequence <220> <223> VLLOH10 |ight chain

vari abl e region CDR3 <400> 21 G n Lys Tyr Asn Set Ala Ala Tyr Sex 15 <210>
22 <211> 9 <212> PAT <213> Artificial Sequence <220> <223> VL1137 |ight
chain variable region CDR3 <400> 22 G n Gn Tyr Asn Ser Ala Pro Asp Thr 15
<210> 23 <211> 9 <212> 1ST <213> Artificial Sequence <220> <223> VL1Cl

| i ght chain variable regi on CDR3

comparing a pre-determined level of CTX-II from the patient following
treatment with the TNFe 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
5  known standard level of CTX-II, wherein a lower CTX-II level from the patient relative
to the known standard level indicates that the TNFo inhibitor is effective for the
treatment of AS in the patient.

42. A method for determining the efficacy of a TNFa inhibitor for decreasing
10  structural damage associated with ankylosing spondylitis (AS) in a patient, said method
comprising comparing a pre-determined level of CTX-II from the patient having AS
following treatment with the TNFo 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
15 known standard level of CTX-II, wherein a lower CTX-II level from the patient
following treatment with the TNFo inhibitor relative to the known standard level

indicates that the TNFa inhibitor is effective at decreasing structural damage associated
with AS in the patient.

20 43. A method of determining the efficacy of a TNFo inhibitor for the
treatment of AS in a patient, said method comprising
comparing a pre-determined, post-treatment level of CTX-II obtained from the
patient with a pre-determined, pre-treatment level of CTX-II obtained from the patient;
and
25 assessing whether the post-treatment CTX-II level is lower than the pre-
treatment CTX-II level, wherein a lower post-treatment CTX-II level from the patient

relative to the pre-treatment CTX-II level indicates that the TNFa inhibitor is effective
for the treatment of AS in the patient.

30 44.  The method of any one of claims 41-43, wherein the post-treatment CTX-
II 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-I1.

35

46.  The method of any one of claims 41-43, wherein the CTX-II level is
determined using ELISA.
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<400> 23 G n Lys Tyr Asn Sec Asp Pro Tyr Thr 15 <210> 24 <211> 9 <212> PRT
<213> Artificial Sequence <220> <223> VI0.1F4 |light chain variable region
CDR3 <400> 24 G n Lys Tyr Ile Sec Ala Pro Tyr Thr 15 <210> 25 <211> 9 <212>
PRT <213> Artificial Sequence <220> <223> VLO.1H8 light chain variable

regi on CDR3 <400> 25 G n Lys Tyr Asn Arg Pro Pro Tyr Thr 15 <210> 26 <211>
9

47.  The method of any one of claims 41-43, wherein the TNFa inhibitor is
selected from the group consisting of a TNFa antibody, or an antigen-binding portion
thereof, a TNF fusion protein, or a recombinant TNF binding protein.

5 48. The method of claim 47, wherein the TNF fusion protein is etanercept.

49. The method of claim 47, wherein the TNFa antibody, or antigen-binding
portion thereof, is selected from the group consisting of a chimeric antibody, a
humanized antibody, a human antibody, and a multivalent antibody.
10
50. The method of claim 47, wherein the anti-TNFa antibody, or antigen-

binding portion thereof, is selected from the group consisting of infliximab, golimumab,
and adalimumab.

15 51. The method of claim 49, wherein the human antibody, or antigen-binding
portion thereof, dissociates from human TNFo with aKgof 1 x 10-¥ M or less and a
Kgrrate constant of 1 x 10-3 s*1 or less, both determined by surface plasmon resonance,

and neutralizes human TNFa cytotoxicity in a standard in vitro 1929 assay with an IC5
of 1 x 10-7 M or less.

20
52. The method of claim 49, wherein the human 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 s71 or less,
as determined by surface plasmon resonance;
25 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;
¢) has aheavy chain CDR3 domain comprising the amino acid sequence
30 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
35 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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<212> PAT <213> Artificial Sequence <220> <223> LOE7.A light chain variable
regi on CDR3 <400> 26 G n Arg Tyr Mnh Arg Ala Pro Tyr Ala 15 <210> 27 <211>
12 <212> PRT <213> Artificial Sequence <220> <223> 25D4 heavy chain

vari abl e region CDR3 <400> 27 Ala Sex Tyr Leu Sex Thr Sex Sex Set Leu Asp
Asn 1510 <210> 28 <211> 12 <212> PRT <213> Artificial Sequence <220> <223>
VH1B11 heavy chain variable region CDR3 <400> 28 Ala Set Tyr lieu Set Thr
Sex Sex Sec Leu Asp Lys 1510 <210> 29 <211> 12 <212> PRT <213> Artificial
Sequence <220> <223> VHLD8 heavy chain variable regi on CDR3

54.  The method of any one of claims 41-43, further comprising comparing a
pre-determined, post-treatment level of a synovitis biomatker 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

5 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,

10
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
15 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
20  specifically recognizes MMP-3.
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<400> 29 Ala Sex Tyr Leu Sex Thr Sec Sex Sex Leu Asp Tyr 1510 <210> 30
<211> 12 <212> PRT <213> Artificial Sequence <220> <223> VH1Al1l heavy chain
vari abl e regi on CDR3 <400> 30 Ala Sex Tyr Leu Set Thr Sex Sex Ser Leu Asp
Asp 1510 <210> 31 <211> 12 <212> PRT <213> Artificial Sequence <220> <223>
VH1512 heavy chain variable re %gRB 0> 31 Ala Sex Tyr Leu Sec Thr
Sax ?he Sex Leu Asp Tyr 1510 2%@%@5 1L > 12 <212> PRT <213> Artificia
SeqH‘@qukg Q7 52233 +YHLEA hegvy chain variabl e regi on COR3 <400> 32 Al a
X Laen%%etyc hr Set Set Ser Len H's Tyr 1510 <210> 33 <211> 12 <212>

l3RT&f§bi3MEwﬁbbszN©l6¢Mﬁ83£m5ﬂﬂGeF0R DIAGNOSING ANKYLOSING SPONDYLITIS USING
BIOMARKERS

<130> BBI-235PC

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

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

<160> 37

<170> FastSEQ for Windows Version 4.0
<210> 1

<211> 107

<212> PRT
<213> Artificial Sequence

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

50 55 60



<220> <223> VH1F6 heavy chain variable region CDR3 <400> 33 Ala Set Phe Leu
Set Thr Set Ser Set Len Gu Tyr 1510 <210> 34 <211> 12 <212> PRT <213>
Artificial Sequence <220> <223> 30-H2 heavy chain variable regi on CLJR3
<400> 34 Ala Ser Tyr Leu Set Thr Ala Set Set Len G n Tyr 1510 <210> 35
<211>.12,.<212> <213> Artifigial Sequence <220> 223> VHL-D2. N heavy
chai Gg%zzfrliyé% gengéihgm R5° <4 Oéspsgs % asg%' ‘W%Z%ern. éggatgg)f'hr Al a Sex Sex Len
ASp RSP AB1R.<R10%36182h17 A2ler2h2y ANA2132 At i aiyal  Sequence <220>
<223> D2E7 |ight ofsain variable regpon 95

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

100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser
115 - 120

<210> 3

<211> B8

<212> PRT

<213> Artificial Sequence

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

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

<400> 3

Gln Arg Tyr Asn Arg Ala Pro Tyr Xaa
1 5

<210> 4

<211> 12

<212> ERT

<213> Artificial Sequence

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

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

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

<210> 5

<211> 7

<212> PRT

<213> Artificial Sequence

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

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

<210> 6

<211> 17

<212> PRT

<213> Artificial Sequence



<400> 36 gacatccaga tgacccagtc tccatcatcc ctgtctgcat ctgtagggga cagagtcacc
60 atcacttgtc gggcaagtca gggcatcaga aattacttag cctggtatca gcaaaaacca 120
gggaaagccc ctaagctcct gatctatgct gcatccactt tgcaatcagg ggtaccatct 180

cggttcagtg

<220>

<223> D2E7 heavy chain variable region CDR2

<400> 6

Ala Ile Thr Trp Asn Ser Gly His Ile Asp Tyr Ala Asp Ser Val Glu

1
Gly

210> 7
<211> 11
<212> PRT

5

<213> Artificial Sequence

<220>

10

<223> D2E7 light chain wvariable region CDRL

<400> 7

Arg Ala Ser Gln Gly Ile Arg Asn Tyr Leu Ala

1

<210> 8
<211> 5
<212> PRT

5

<213> Artificial Sequence

<220>

10

<223> D2E7 heavy chain variable region CDR1

<400> 8

Asp Tyr Ala Met His

1

<210> 8
<211> 107
<212> PRT

5

<213> Artificial Sequence

<220>

<223> 25D4 light chain variable

<400> S

Asp Ile Gln
1

Asp Arg Val

Leu Ala Trp
35
Tyr Ala Ala
50
Ser Gly Ser
65
Glu Asp Val

Ala Phe Gly

Met Thr Gln Sexr Pro

Thr
20

Tyxr
Ser
Gly
Ala

Gln
100

5
Ile

Gln
Thr
Thy
Thr

85
Gly

Thr
Gln
Leu
Asp
70

Tyx

Thr

Cys
Lys
Gln
55

Phe
Tyr

Lys

Arg

Pro
40

Ser
Thr
Cys

Val

region

Ser
Ala
25

Gly
Gly
Leu

Gln

Glu
105

Ser
10

Ser
Lys
Val
Thr
Lys

90
Ile

Leu
Gln
Ala
Pro
Ile
75

Tyr

Lys

Ser
Gly
Pro
Ser
60

Ser

Asn

Ala
Ile
Lys
45

Arg

Ser

Ser

Ser
Arg
30

Leu
Phe

Leu

Ala

15

Ile
15

Asn
Leu
Ser

Gln

Pro
85

Gly
Tyr
Ile
Gly
Pro

80
Tyr



gcagt ggat c tgggacagat ttcactctca ccatcagcag cctacagcct 240 gaagatgttg
caacttatta ctgtcaaagg tataaccgtg caccgtatac ttttggccag 300 gggaccaagg
t ggaaat caa a321 <210> 37 <211> 363 <212> DNA <213> Artificial Sequence

<220> <223> D2E7 heavy chain variabl e regi on <400> 37

t ggt ggagt ¢ t gggggaggc ttggtacagc ccggcaggtc cctgagactc

<210> 10
<211> 121
<212> PRT

<213> Artificial Sequence

<220>

<223> 28D4 heavy chain variable

<400> 10

Gln Val Gln
1

Ser Leu Arg

Ala Met His
35
Ser Ala Ile
50
Glu Gly Arg
65
Leu Gln Met

Thr Lys Ala
Gln Gly Thr
115

<210> 11
<211> ¢
<212> PRT

Leu
Leu
20

Trp
Thr
Phe
Asn
Ser

100
Leu

Val
5
Ser

Val
Trp
Ala
Ser
85

Tyr

Val

Glu Ser
Cys Ala
Arg Gln
Asn Ser
55

Val Ser
70

Leu Arg

Leu Ser

Thr val

<213> Artificial Sequence

<220>

Gly
Ala
Ala
40

Gly
Arg
Pro
Thr
Ser
120

<223> 25P4 light chain varilable

<400> 11

Gln Lys Tyr Asn Ser Ala Pro Tyr

1

<210> 12
<211> 38
<212> PRT

5

<213> Artificial Sequence

<220>

region

Gly Gly
10

Ser Gly

25

Pro Gly

His Ile
Asp Asn

Glu Asp
g0

Ser Ser

105

Ser

Leu
Phe
Lys
Asp
Ala
75

Thr

Ser

region CDR3

Ala

Val
Thr
Gly
Tyr
60

Lys
Ala

Leu

<223> EP Bl2 light chain variable region CDR3

<400> 12

Gln Lys Tyr Asn Arg Ala Pro Tyr Ala

1

<210> 13
<211> 9
<212> PRT

5

<213> Artificial Sequence

<220>

<223> VL10E4 light chain variable region CDR3

4

Gln
Phe
Leu
45

Ala
Asn

Val

Asp

Pro
Asp
30

Asp
Asp
Ala
Tyx

Asn
110

Gly
15

Asp
Trp
Ser
Leu
Tyr

95
Trp

Arg
Tyr
Val
Val
Tyr
80

Cys

Gly

gaggtgcagc



60 tcctgtgcgg cctctggatt cacctttgat gattatgcca tgcactgggt ccggcaagct 120
ccagggaagg gcctggaatg ggtctcagct atcacttgga atagtggtca catagactat 180
gcggactctg tggagggccg attcaccatc tccagagaca acgcoaagaa ctccctgtat 240

ct gcaaat ga

<400> 13
Gln Lys Tyr Gln Arg Ala Pro Tyr Thr
1 5

<210> 14

<211> 9

<212> PRT

<213> Artificial Sequence

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

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

<210> 15

<211i> 8

<212> PRT

<213> Artificial Seguence

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

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

<210> 16

<211> 9

<212> PRT

<213> Artificial Sequence

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

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

<210> 17

<211> 98

<212> PRT

<213> Artificial Sequence

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

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

<210> 18
<211> 8
<212> PRT



acagtctgag agctgaggat acggccgtat attactgtgc gaaagtctcg 300 taccttagca
ccgcgtcctc ccttgactat tggggccaag gtaccctggt caccgtctcg 360 agt 363 1

<213> Artificial Sequence

<220>
<223> VLLOG7 light chain variable region CDR3

<400> 18
Gln Lys Tyr Asn Ser Ala Pro Tyr Asn
1 5

<210> 19

<211> 9

<212> PRT

<213> Artificial Sequence

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

<400> 18
Gln Lys Tyr Thr Ser Ala Pro Tyr Thr
1 5

<210> 20

<211> 9

<212> PRT

<213> Artificial Sequence

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

<400> 20
Gln Lys Tyr Asn Arg Ala Pro Tyr Asn
1. 5

<210> 21

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> VLLOH10 light chain variable region CDR3

<400> 21
Gln Lys Tyr Asn Ser Ala Ala Tyr Ser
1 5

<210> 22

<211> 9 .

<212> PRT

<213> Artificial Sequence

<220>
<223> VL1B7 light chain variable region CDR3

<400> 22
Gln Gln Tyr Asn Ser Ala Pro Asp Thr
1 5



BBC- 164

<210> 23

<211> 9

<212> PRT

<213> artificial Sequence

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

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

<210> 24

<211> 9

<212> PRT

<213> Artificial Sequence

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

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

<210> 25

<211> 9

<212> PRT

<213> Artificial Sequence

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

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

<210> 26

<211> 9

<212> PRT

<213> Artificial Sequence

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

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

<210> 27

<211> 12

<212> PRT

<213> Artificial Seguence

<220>
<223> 28D4 heavy chain variable region CDR3



<400> 27
Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu Asp Asn
1 5 10

<210> 28

<211> 12

<212> PRT

<213> Artificial Sequence

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

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

<210> 29

<211> 12

<212> PRT

<213> Artificial Sequence

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

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

<210> 30

<211> 12

<212> PRT

<213> Artificlal Sequence

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

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

<2310> 31

<211> 12

<212> PRT

<213> Artificial Sequence

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

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

<210> 32

<211> 12

<212> PRT

<213> Artificial Sequence



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

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

<210> 33

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> VH1F6 heavy chain variable region CDR3

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

<210> 34

<211> 12

<212> PRT

<213> Artificial Sequence

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

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

<210> 35
<211> 12
<212> PRT
<213> Artificial Sequence

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

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

<210> 36

<211> 321

<212> DNA

<213> Artificial Sequence

<220>
<223> D2E7 light chain variable region

<400> 36 '

gacatccaga tgacccagte tecatcctec ctgtetgeat ctgtagggga cagagtcace €60
atcacttgtce gggcaagtca gggecatcaga aattacttay cctggtatca gcocaaaaacca 120
gggaaagcce ctaagcotcet gatctatget geatccactt tgeaatcagyg ggteccatet 180
cggttcagtg geagtggatce tgggacagat tteactetea ccatcageag cctacagect 240

9



gaagatgtty caacttatta ctgtcaaagg tataaccgty caccgtatac ttttggccag 300
gggaccaagg tggaaatcaa a

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

<213> Artificial Sequence

<220>
<223> D2E7

<400> 37
gaggtgcage
tectgtgegy
ccagggaagg
geggactetg
ctgcaaatga
taccttagcea
agt

1

8
BBC~164

tggtggagte
cctetggatt
gecctggaatyg
tggagggecg
acagtetgag
cecgegtecte

tgggggagge
cacctttgat
ggtctcaget
attcaccate
agctgaggat
cecttgactat

heavy chain variable region

ttggtacage
gattatgcca
atcacttgga
tccagagaca
acggccgtat

tggggccaay

10

ceggeaggte
tgcactgggt
atagtggtca
acgccaagaa
attactgtgce
gtaccctggt

cctgagactce
ccgdeaaget
catagactat
ctcectgtat
gaaagtcteg
caccgtcteg

321

60

120
180
240
300
360
363





