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limited by problems associated with administration of mouse antibodies to humans, such as

short serum half life, an inability to trigger certain human effector functions and elicitation of
30 an unwanted immune response against the mouse antibody in a human (the "human anti-
mouse antibody" (HAMA) reaction).

In an attempt to overcome the problems associated with use of fully-murine
antibodies in humans, murine anti-hTNFo antibodies have been genetically engineered to be
more "human-like." For example, chimeric antibodies, in which the variable regions of the

35 antibody chains are murine-derived and the constant regions of the antibody chains are
human-derived, have been prepared (Knight, D.M, et al. (1993) Mol. Immunol. 30:1443-
1453; PCT Publication No. WO 92/16553 by Daddona, P.E., et al.). Additionally,
humanized antibodies, in which the hypervariable domains of the antibody variable regions

are murine-derived but the remainder of the variable regions and the antibody constant



are nurine-derived but the remainder of the variable regions and the

anti body constant WO 02/ 100330 PCT/US02/ 17790 2 regions are human-derived,
have al sowbeenogsepared (PCT Publication No. WO 92/11383 IpgT/tAdAI7790 J. R,
et al.). However, because these chineric and humani zed anti bodies still
retain sonme mnurine sequences they still may elicit an unwanted irmune
reaction, n.an i &Jéﬁ(ﬁ? I

when adni négse?}éég]a S eﬂv %r%gégglﬁcgpi&g g@ﬁ’agé/d blfcgéﬁr%lﬁ:"‘%vcfﬁ ica ﬂ@%s,
such as rhdaindtbid aé,u) t HDWBV@, Pesaeseghepe, chmllemccﬁnd humagized entikadies(stit getpin
Lancet 34l gRridd &huedckl ity sublrlay cIflt AlunvedRhrkABTakuiSf AL MRt dAD) - A

preferred hTNFa 1 n b't0r|¥ gent to mur 1 ne mAbs der[vati'ves t her eof

(e.g., cohimerc antdrody (e é%@caﬁwaaeﬁlfébowwdanweéﬁﬁi fonprolanged RemRds
anti - fsTNF@g afurlchfzﬁh/o in8ichgdhs, s‘uéﬁfas AeuaGenil ashoid ded\@b., Bllidi, M.I.her dilAVHO4)

e et Bl R0 958 A e RIS IR 05 e

t echni ques ( Bogilpeefeﬂ?ed hWENFalinhifil@9 AgenCed murihemiislor débatboStheadf (Boyl e, P.,

IeDL b?;[ ot 021%% %ﬁ%%&ﬁﬁgt%dlésagvcﬁﬁ’@ be %‘%qtl‘%ﬂ%ﬁ@%ﬂ aﬁﬁ%ﬁ‘ﬁ?m Ibb&)atsln(eg

hybr i donesughanggent mmn@trfémltahﬁ HAMA teagtien, axen ¥ usc@tmmr@qnged PeEOds. an

af finjgy ﬁeﬁaam}wﬁaclbﬂﬁtauwaﬁuﬁ&@es wnstqu(fﬁé\fetb%ewre@%a%%gma]!an15
net hods, were unable to hin neutrallze

and wer e
hTNFa- i nd'ﬂb@é’d‘oméﬁ@f%‘é%ﬁ(?’?e( Seét B’o@ %3) Eell. mmungy, pléﬁ)ﬁ% 1@6? P.1q44l.
success of1 9931)ec&1u mamuhwbwzimss I; Euindpedhl Patdﬂtp&p;d&:ati@n@BuElhﬁu@r&Nur 614 984esence

h of od ifi
o " RGBSl B15PEu el HURRGH B B OA TRl SR O SRe
hTNFa i n tepomed t@diayean affitp ferdda¥idy that wastoodow t¢ ngagaltewa:ndvenﬂlonao | munol .
30: 219 22311880 @Je%é?ﬁ'nabl% o biild &hublé ﬂl‘i’ﬁﬁ& aﬁ& Wbre %ﬁg Bﬂeﬁtrﬁkz%'hnff‘%n‘&ﬂﬁ ed¥52)

wher eas ot ﬁers have not Leusch . I mmuno
139: 145- 1eyIQtoxiciey {see @Qﬂev@‘{l@SlfPJflhrMpre)?y%fcéﬁrSPF%S Rumas hybydqma

ant i bodi egcmighedddpend i Qﬁ@fé}ldﬁﬁﬂt présehE@inaiiimdaqséyiphdRerIohd BERn h&é}@éh
ant i bodi escthat bi nd h'F \ e p Vo 10-7M

low affinit
o 20 hetropang Sutgsnbogies snegiif for ﬁtﬁé ¥ Eletain e ot tiebigd Ssmr bed
(Giffit hmtoa%llBodleeﬁgaa’[st hTHPa3) hEthOsuhjele(FZ)ﬂﬁgiﬁd,)A., bnie(de89) Srasduse of

t heir,q el tlvely P n_ ki | e th-004q} ot be
su t A o PurbEACRA T B KBl SN ok TRE R BRROB AT, P\
has been wWbeeas Ctikm‘s hh‘@tmdiﬂe@lsm)tH fewet nhl(19d ) JhirxRaoh Y erbodsyl 39046-1ddd-her

enhances bi ndi ﬂﬁeﬂ’lgtl I atufraﬁgi LA ui; Eftﬁl?rﬁm%ltl qﬁibﬁ]ﬁx AMboaREANGERBbe 2

internalization Bi ot echnol . Ther.

5: 27- 45; meqm@@amdﬂ N%%ﬂté’ﬁdNoReW@@% Syman B?/‘ﬂ)%itf‘érﬁhat RindR TDYfa yvith
Reconbi na;relanhallyﬂow &fﬁmtgfqdb eK 4t-1at7N) sl sfaktdtt et I pf L hot?isgbr Iahivertickyy and

I t t t I hTNF
o o SO RS R O RS, LD9 6 i BEULEALL VS
hTNFa- i ndm@dekyefhdt da;«sd)ala/cmnl lomgtichahiese aalibalidranay vetdersubgde (@eeerapeStic Bad. ent

No. 6,090 §%Emall§/y9¥€cﬁlnbﬂ{aﬂf ﬁﬁﬁélﬁ?JtolgTﬁﬁ&h%éeﬁrde%béé tl?a%bé%%‘t ﬁéutﬁaﬁi © o

perforrre ntravenous on a asl s dosi ng th anti
hTNFoc activity, but rather enhances b1ndmg of hTNFa to the surface of cells and enhances

internalization of hTNFa (Lidbury, A., et al. (1994) Biotechnol. Ther. 5:27-45; PCT
30  Publication No. WO 92/03145 by Aston, R. et al.)
Recombinant human antibodies that bind soluble hTNFo with high affinity and slow

dissociation kinetics and that have the capacity to neutralize hTNFa activity, including
hTNFao-induced cytotoxicity (in vitro and in vivo) and hTNFo-induced cell activation, have
also been described (see U.S. Patent No. 6,090,382). Typical protocols for administering

35  antibodies are performed intravenously on a weekly basis. Weekly dosing with antibodies
and/or any drug can be costly, cumbersome, and result in an increase in the number of side
effects due to the frequency of administration. Intravenous administration also has

limitations in that the administration is usually provided by someone with medical training.
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SEQ | D NQron2pris¢ lvaleanaamtigéotindmggroetionde e ra BubdF(ab')4). s8F v Ragmait oNeingk, 090, 382,
I ncor por a&oefrqaiilf Tﬁe%ngﬂE)}gfgIIré/d xlg%r%lﬂarﬁ%nﬂ&;(ﬁ[ M€ mvention, termed D2E7, has a
light chain CDR3 domain comprising the amino acid sequence of SEQ ID NO: 3 and a heavy
chain CDR3 domain comprising the amino acid sequence of SEQ ID NO: 4 (set forth in
30  Appendix B‘). Preferably, the D2E7 antibody has 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. These antibodies are
described in U.S. Patent No. 6,090,382, incorporated in its entirety herein by reference.
In one embodiment, the invention provides methods of treating disorders in which
35 TNFa activity is detrimental. These methods include inhibiting human TNFa activity by
subcutaneous, biweekly administration of an anti-TNFa. antibody such that the disorder is
treated. The disorder can be, for example, sepsis, an autoimmune disease (e.g., rheumatoid

arthritis, allergy, multiple sclerosis, autoimmune diabetes, autoimmune uveitis and nephrotic
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portions thereof. The antibody or antigen-binding portion thereof preferably contains an
LCVR having CDR3 domain comprising an amino acid sequence selected from the group
consisting of SEQ ID NO: 3, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID
30 NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO:
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35 IDNO: 33, SEQ ID NO: 34 and SEQ ID NO: 35.
Still another aspect of the invention pertains to kits containing a formulation
comprising a pharmaceutical composition. The kits comprise an anti-TNFo antibody and a
pharmaceutically acceptable carrier. The kits contain instructions for biweekly subcutaneous
dosing of the pharmaceutical composition for the treatment of a disorder in which the
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Figure 4 depicts results from a short form health survey (SF-36) from patients
suffering from RA after subcutaneous dosing with the antibody D2E7 and methotrexate every
other week at twenty-four weeks. RP, role physical; PF, physical function; BP, bodily pain;
GH, general health; V, vitality; SF, social functioning; RE, role emotional; and ME, mental

30  health.

Figure 5 depicts the percentage of ACR responders following a single intravenous

injection of the antibody D2E7 and methotrexate in patients suffering from RA.

Detailed Description of the Invention

35 This invention pertains to methods of treating disorders in which the administration of
an anti-TNFa antibody is beneficial comprising the administration of isolated human
antibodies, or antigen-binding portions thereof, that bind to human TNFa with high affinity, a

low off rate and high neutralizing capacity such that the disorder is treated. Various aspects
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conmmer ci aBlothdsdy B5:1322-1326; and Jones, E.Y., et al. (1989) Nature 338:225-228. The term

25  human TNFo is intended to include recombinant human TNFo (thTNFa), which can be
prepared by standard recombinant expression methods or purchased commercially (R & D
Systems, Catalog No. 210-TA, Minneapolis, MN).

The term “antibody”, as used herein, is intended to refer to immunoglobulin
molecules comprised of four polypeptide chains, two heavy (H) chains and two light (L)

30 chains inter-connected by disulfide bonds. Each heavy chain is comprised of a heavy chain
variable region (abbreviated herein as HCVR or VH) and a heavy chain constant region. The
héavy chain constant region is comprised of three domains, CH1, CH2 and CH3. Each light
chain is comprised of a light chain variable region (abbreviated herein as LCVR or VL) and a
light chain constant region. The light chain constant region is comprised of one domain, CL.

35 The VH and VL regions can be further subdivided into regions of hypervarability, termed
complementarity determining regions (CDR), interspersed with regions that are more
conserved, termed framework regions (FR). Each VH and VL is composed of three CDRs
and four FRs, arranged from amino-terminus to carboxy-terminus in the following order:
FR1, CDRI1, FR2, CDR2, FR3, CDR3, FR4.
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Pol j ak, {r uc ure
immunoadhesion molecules mclude use of the streptavidin core region to make a tetrameric

scFv molecule (Kipriyanov, S.M., et al. (1995) Human Antibodies and Hybridomas 6:93-

30 101) and use of a cysteine residue, a marker peptide and a C-terminal polyhistidine tag to
make bivalent and biotinylated scFv molecules (Kipriyanov, S.M., et al. (1994) Mol.
Immunol. 31:1047-1058). Antibody portions, such as Fab and F(ab')) fragments, can be
prepared from whole antibodies using conventional techniques, such as papain or pepsin
digestion, respectively, of whole antibodies. Moreover, antibodies, antibody portions and

35 immunoadhesion molecules can be obtained using standard recombinant DNA techniques, as
described herein.

The term “human antibody”, as used herein, is intended to include antibodies having
variable and constant regions derived from human germline immunoglobulin sequences. The

human antibodies of the invention may include amino acid residues not encoded by human
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substantially free of other cellular material and/or chemicals.
A “neutralizing antibody”, as used herein (or an “antibody that neutralized hTNFo
30  activity”), is intended to refer to an antibody whose binding to hTNFa. results in inhibition of
the biological activity of " TNFo. This inhibition of the biological activity of h"TNFa can be
assessed by measuring one or more indicators of hTNFa biological activity, such as hTNFo.-
induced cytotoxicity (either in vitro or in vivo), hTNFo-induced cellular activation and
hTNFa binding to hTNFa receptors. These indicators of hTNFo biological activity can be
35 assessed by one or more of several standard in vitro or in vivo assays known in the art (see
Example 4). Preferably, the ability of an antibody to neutralize hTNFa. activity is assessed by
inhibition of hTNFa-induced cytotoxicity of L929 cells. As an additional or alternative
parameter of hTNFa activity, the ability of an antibody to inhibit hTNFo-induced expression
of ELAM-1 on HUVEC, as a measure of hTNFo-induced cellular activation, can be assessed.
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anti body segments may be ligated into the viral genome. Certain vectors are capable of autonomous
replication in a host cell into which they are introduced (e.g., bacterial vectors having a
bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., non-
30 episomal mammalian vectors) can be integrated into the genome of a host cell upon
introduction into the host cell, and thereby are replicated along with the host genome.
Moreover, certain vectors are capable of directing the expression of genes to which they are
operatively linked. Such vectors are referred to herein as "recombinant expression vectors”
(or simply, “expression vectors”). In general, expression vectors of utility in recombinant
35 DNA techniques are often in the form of plasmids. In the present specification, "plasmid”
and "vector" may be used interchangeably as the plasmid is the most commonly used form of
vector. However, the invention is intended to include such other forms of expres(sion vectors,
such as viral vectors (e.g., replication defective retroviruses, adenoviruses and adeno-

associated viruses), which serve equivalent functions.
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propemes to D2E7, such as high affinity binding to hTNFo with low dissociation kinetics
and high neutralizing capacity. In one embodiment, the invention provides treatment with an
isolated human antibody, or an antigen-binding portion thereof, that dissociates from human
TNFo with a Kg of 1 x 10-8 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 ICs( of 1 x 10-7 M or less. More preferably, the
isolated human antibody, or antigen-binding portion thereof, dissociates from human TNFao.
with a Kqff of 5 x 10-4 s-1 or less, or even more preferably, with a Koff of 1 x 104 s-1 or
less. More preferably, the isolated human antibody, or antigen-binding portion thereof,
35 neutralizes human TNFa cytotoxicity in a standard in vitro 1.929 assay with an IC5( of 1 x
10-8 M or less, even more preferably with an IC5( of 1 x 10-9 M or less and still more
preferably with an IC5q of 1 x 10-10 M or less. Ina preferred embodiment, the antibody is
an isolated human recombinant antibody, or an antigen-binding portion thereof.
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the D2E7 VL and/or VH CDR3 domains. More preferably, no more than one to three

30  conservative amino acid substitutions are made within the D2E7 VL and/or VH CDR3 -
domains. Additionally, conservative amino acid substitutions should not be made at amino
acid positions critical for binding to hTNFo.. Positions 2 and 5 of the D2E7 VL. CDR3 and
positions 1 and 7 of the D2E7 VH CDR3 appear to be critical for interaction with hTNFo and
thus, conservative amino acid substitutions preferably are not made at these positions

35  (although an alanine substitution at position 5 of the D2E7 VL CDR3 is acceptable, as
described above) (see U.S. Patent No. 6,090,382).

Accordingly, in another embodiment, the invention provides methods of treating

disorders in which the administration of an anti-TNFo antibody is beneficial by the biweekly,

subcutaneous administration of an isolated human antibody, or antigen-binding portion
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posi tions 35 (Iﬁ|y‘éh£ﬂ%ﬂﬂ:r%ﬂlb@hﬁﬂﬁnﬂQhéMbéﬂtl&nLﬁrbﬂﬂesﬁheﬂﬂ@&é &f tgaauﬁg @fsofdBfs iP2E7 VL
CDR3 is cgll%ﬁ)t abl e, as .describe 090, 382).
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treati ng su@ttﬁiﬁ)ﬂidﬂﬁﬂ adrnihisthatioh of ktelsammdmustamaahnbasdyobr amaraigeh-biuey pi:ﬂtlbﬂoody is

o tant Pegd TG RaARRovinge SR b ARG, AR DR B By BlebiuBoc” 15
t her e_of eneblemegibo (YCYR) haninge COR hdtimaggn gompiiging theensod agideéaents 9f SEQ
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with a K rai e constant of | ess et er
surface pl as$sAd Madionkaaxe chan mrwfbé%realqm(bﬂwwvmg@ﬁ@m 3 ‘E%‘P’Rﬂsi‘% ng
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Fi ve Bonsarise fpetiienat Bt B P ot and0ar ThoBrsranid né LEVIGlureFiyicdy
and/ or 9CDRY doamirecdngaisyngrtheiamincDiR3 sbonaiae of SEQY IBNAY St(he, meriDiZcE7a‘éLd
sequence %R%F%d tll-'?e HCVR further has a CDR2 domain comprising the amino acid sequence of
SEQ ID NO: 6 (i.e., the D2E7 VH CDR2). Even more preferably, the LCVR further has
CDR1 domain comprising the amino acid sequence of SEQ ID NO: 7 (i.e., the D2E7 VL
30 CDRI) and the HCVR has a CDR1 domain comprising the amino acid sequence of SEQ ID
NO: 8 (i.e., the D2E7 VH CDR1). The framework regions for VL preferably are from the
VI human germline family, more preferably from the A20 human germline Vk gene and
most preferably from the D2E7 VL framework sequences shown in Figures 1A and 1B of
U.S. Patent No. 6,090,382. The framework regions for VH preferably are from the V3
35  human germline family, more preferably from the DP-31 human germline VH gene and most
preferably from the D2E7 VH framework sequences shown in Figures 2A and 2B U.S. Patent
No. 6,090,382.
In still another embodiment, the invention provides methods of treating disorders in

which the administration of an anti-TNFo antibody is beneficial by the biweekly,
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An antibody or antibody portion of the invention can be derivatized or linked to
another functional molecule (e.g., another peptide or protein). Accordingly, the antibodies
and antibody portions of the invention are intended to include derivatized and otherwise

30  modified forms of the human anti-hTNFa antibodies described herein, including
immunoadhesion molecules. For example, an antibody or antibody portion of the invention
can be functionally linked (by chemical coupling, genetic fusion, noncovalent association or
otherwise) to one or more other molecular entities, such as another antibody (e.g., a bispecific
antibody or a diabody), a detectable agent, a cytotoxic agent, a pharmaceutical agent, and/or a

35  protein or peptide that can mediate associate of the antibody or antibody portion with another
molecule (such as a streptavidin core region or a polyhistidine tag).

One type of derivatized antibody is produced by crosslinking two or more antibodies
(of the same type or of different types, e.g., to create bispecific antibodies). Suitable
crosslinkers include those that are heterobifunctional, having two distinctly reactive groups
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or " homobi 1961RE P arogckghe VT BUP ROtheaT L A oA PR gk e

avai I abl earfd MemiRiiefede), Mobawia allokiogphhyborRaek Mamdal, Skcond Edition, Cold Spring
Harbor, N.Y., (1989), Ausubel, F.M. et al. (eds.) Current Protocols in Molecular Biology,
Greene Publishing Associates, (1989) and in U.S. Patent No. 4,816,397 by Boss et al.
To express D2E7 or a D2E7-related antibody, DNA fragments encoding the light and
30  heavy chain variable regions are first obtained. These DNAs can be obtained by

amplification and modification of germline light and heavy chain variable sequences using
the polymerase chain reaction (PCR). Germline DNA sequences for human heavy and light
chain variable region genes are known in the art (see e.g., the "Vbase" human germline
sequence database; see also Kabat, E.A., et al. (1991) Sequences of Proteins of

35  Immunological Interest, Fifth Edition, U.S. Department of Health and Human Services, NIH
Publication No. 91-3242; Tomlinson, LM., et al. (1992) "The Repertoire of Human Germline
VH Sequences Reveals about Fifty Groups of Vi Segments with Different Hypervariable
Loops" J. Mol. Biol. 227:776-798; and Cox, J.P.L. et al. (1994) "A Directory of Human
Germ-line V78 Segments Reveals a Strong Bias in their Usage" Eur. J. Immunol. 24:827-



Useful detectable agents with which an antibody or antibody portion of the
i nvention 5 may be derivatized include fluorescent conpounds. Exenplary
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protein, such as an antibody constant region or a flexible linker. The term "operatively
linked", as used in this context, is intended to mean that the two DNA fragments are joined
such that the amino acid sequences encoded by the two DNA fragments remain in-frame.

30 The isolated DNA encoding the VH region can be converted to a full-length heavy
chain gene by operatively linking the VH-encoding DNA to another DNA molecule encoding
heavy chain constant regions (CH1, CH2 and CH3). The sequences of human heavy chain
constant region genes are known in the art (see e.g., Kabat, E.A., et al. (1991) Sequences of
Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health and Human

35  Services, NIH Publication No. 91-3242) and DNA fragments encompassing these regions can
be obtained by standard PCR amplification. The heavy chain constant region can be an IgGl1,
IgG2, IgG3, IgG4, IgA, IgE, IgM or IgD constant region, but most preferably is an IgG1 or
IgG4 constant region. For a Fab fragment heavy chain gene, the VH-encoding DNA can be
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30 ligation if no restriction sites are present). Prior to insertion of the D2E7 or D2E7-related
light or heavy chain sequences, the expression vector may already carry antibody constant
region sequences. For example, one approach to converting the D2E7 or D2E7-related VH
and VL sequences to full-length antibody genes is to insert them into expression vectors
already encoding heavy chain constant and light chain constant regions, respectively, such
35 that the VH segment is operatively linked to the CH segment(s) within the vector and the VL
segment is operatively linked to-the CL segment within the vector. Additionally or
alternatively, the recombinant expression vector can encode a signal peptide that facilitates
secretion of the antibody chain from a host cell. The antibody chain gene can be cloned into

the vector such that the signal peptide is linked in-frame to the amino terminus of the
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neo gene (for G418 selection).

30 For expression of the light and heavy chains, the expression vector(s) encoding 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-dextran transfection and

35 the like. Although it is theoretically possible to express the antibodies of the invention in
either prokaryotic or eukaryotic host cells, expression of antibodies in eukaryotic cells, and
most preferably mammalian host cells, is the most preferred because such eukaryotic cells,
and in particular mammalian cells, are more likely than prokaryotic cells to assemble and

secrete a properly folded and immunologically active antibody. Prokaryotic expression of
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regulatory elements to drive high levels of transcription of the genes. The recombinant
30 expression vector also carries a DHFR gene, which allows 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 recombinant expression vector, transfect the host
35 cells, select for transformants, culture the host cells and recover the antibody from the culture

medium.
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screened using recombinant human TNFo as the antigen.

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 hTNFa.
binding, are performed to select preferred VL/VH pair combinations. Additionally, to further

35 improve the affinity and/or lower the off rate constant for \TNFa binding, the VL and VH
segments of the preferred VL/VH pair(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
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example, sugars, polyalcohols such as mannitol, sorbitol, or sodium chloride in the
30 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 or antibody portion.
The compositions of this 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
35 and infusible solutions), dispersions or suspensions, 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. The preferred mode of administration is parenteral (e.g.,
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biocompatible polymers can be used, such as ethylene vinyl acetate, polyethylene glycol (PEG),
30 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., Sustained and Controlled Release Drug Delivery Systems, J.R.
Robinson, ed., Marcel Dekker, Inc., New York, 1978.
In certain embodiments, an antibody or antibody portion of the invention may be
35  orally administered, for example, with an inert diluent or an assimilable edible carrier. The
compound (and other ingredients, if desired) may also be enclosed in a hard or soft shell
gelatin capsule, compressed into tablets, or incorporated directly into the subject's diet. For
oral therapeutic administration, the compounds may be incorporated with excipients and used

in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups,
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Non-limiting examples of therapeutic agents for inﬂammatory bowel disease with
35  which an antibody, or antibody portion, of the invention can be combined include the
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1 (Cop- 1;esgepal gepag 40 formulate parenteral compositions in dosage unit form for ease of
administration and uniformity of dosage. Dosage unit form as used herein refers to physically
30  discrete units suited as unitary dosages for the mammalian 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 compound and the particular therapeutic or prophylactic
35 effect to be achieved, and (b) the limitations inherent in the art of compounding such an
active compound for the treatment of sensitivity in individuals.
An exemplary, non-limiting range for a therapeutically or prophylactically effective
amount of an antibody or antibody portion of the invention is 10-100 mg, more preferably 20-
80 mg and most preferably about 40 mg. It is to be noted that dosage values may vary with
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therapeutlc ecti ve anount ective
rhTNFa standards and the anti-hTNFa, antibody are combined and the amount of Iabeled
rhTNFa standard bound to the unlabeled antibody is determined. The amount of hTNFo in
30 the biological sample is inversely proportional to the amount of labeled hTNFa standard
bound to the anti-hTNFa antibody.

A D2ET7 antibody of the invention can also be used to detect TNFois from species

other than humans, in particular TNFos from primates (e.g., chimpanzee, baboon, marmoset,
cynomolgus and rhesus), pig and mouse, since D2E7 can bind to each of these TNFas.

35 The antibodies and antibody portions of the invention are capable of neutralizing
hTNFa activity both in vitro and in vivo (see U.S. Patent No. 6,090,382): Moreover, at least
some of the antibodies of the invention, such as D2E7, can neutralize h'TNFa activity from
other species. Accordingly, the antibodies and antibody portions of the invention can be used

to inhibit h\TNFa activity, e.g., in a cell culture containing hTNFq, in human subjects or in
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ti ssue i neARHdNitestto @rearpesing of tfmélquqlg@m whgre it has been shown that another anti-

TNFao antibody or a biologically active portion thereof has been successfully used to treat the

30 disease. Accordingly, a disorder in which TNFo. activity is detrimental is a disorder in which
inhibition of TNFo activity is expected to alleviate the symptoms and/or progression of the
disorder. Such disorders may be evidenced, for example, by an increase in the concentration
of TNFa in a biological fluid of a subject suffering from the disorder (e.g., an increase in the
concentration of TNFa in serum, plasma, synovial fluid, ezc. of the subject), which can be

35  detected, for example, using an anti-TNFo antibody as described above. There are numerous
examples of disorders in which TNFa activity is detrimental. The use of the antibodies and
antibody portions of the invention in the treatment of specific disorders is discussed further

below:
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i nventi on pr oVl tin
mediating cytotoxicity to oligodendrocytes and 1nduct10n of mflammatory plaques in multiple

sclerosis (see e.g., Tracey and Cerami, supra). Chimeric and humanized murine anti-hTNFo
30 antibodies have undergone clinical testing for treatment of rheumatoid arthritis (see e.g.,
Elliott, MLJ., et al. (1994) Lancet 344:1125-1127; Elliot, M.J., et al. (1994) Lancet 344:1105-
1110; Rankin, E.C., et al. (1995) Br. J. Rheumatol. 34:334-342).
The human antibodies, and antibody portions of the invention can be used to treat
autoimmune diseases, in particular those associated with inflammation, including rheumatoid
35  arthritis, rheumatoid spondylitis, osteoarthritis and gouty arthritis, allergy, multiple sclerosis,
autoimmune diabetes, autoimmune uveitis and nephrotic syndrome. Typically, the antibody,
or antibody portion, is administered systemically, although for certain disorders, local
administration of the antibody or antibody portion at a site of inflammation may be beneficial

(e.g., local administration in the joints in theumatoid arthritis or topical application to
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pl as Sy.nov f % of the subject), which can be 35 detected, for
exanple, %scr?ndél%atr?‘&]?rﬂtsﬁo a’‘anti body as described above. There are nunerous

exanpl es of diRoddersplantatiani ch TNFa activity is detrimental. The use of the
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specific disorders 1s discussed further  bel ow, W 02/10033 / US02/ 17790

29 A Sepaityersuniest diserss Y HIYang in mediatine a8 raérﬂrresrﬁefdlorldhaé ﬁ e
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h k nd
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(1994) q/;nn 1 fWed. %ﬂ_fﬁéssi%%s'ﬁg%c&%%ﬁg@ﬁé&{dbodi& and JhHOSRS o3, &F thé 1993)
invention, can be used to inhibit transplant rejection, including rejections of allografts and

xenografts and to inhibit GVHD. Although the antibody or antibody portion may be used

30 alone, more preferably it is used in combination with one or more other agents that inhibit the
immune response against the allograft or inhibit GVHD. For example, in one embodiment,
an antibody or antibody portion of the invention is used in combination with OKT3 to inhibit
OKT3-induced reactions. In another embodiment, an antibody or antibody portion of the
invention is used in combination with one or more antibodies directed at other targets

35 involved in regulating immune responses, such as the cell surface molecules CD25
(interleukin-2 receptor-a), CD11a (LFA-1), CD54 (ICAM-1), CD4, CD45, CD28/CTLAA4,
CD80 (B7-1) and/or CD86 (B7-2). In yet another embodiment, an antibody or antibody
portion of the invention is used in combination with one or more general immunosuppressive
agents, such as cyclosporin A or FK506.



Accordi ngly, the human anti bodi es, and anti body portions, of the invention
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H. Cardiac Disorders
The antibodies, and antibody portions, of the invention, also can be used to treat
various cardiac disorders, including ischemia of the heart (see e.g., European Patent
30  Application Publication No. EP 453 898) and heart insufficiency (weakness of the heart
muscle) (see e.g., PCT Publication No. WO 94/20139).
I. Others
The antibodies, and antibody portions, of the invention, also can be used to treat
various other disorders in which TNFa activity is detrimental. Examples of other diseases
35 and disorders in which TNFa activity has been implicated in the pathophysiology, and thus
which can be treated using an antibody, or antibody portion, of the invention, include
inflammatory bone disorders and bone resorption disease (see e.g., Bertolini, D.R., et al.
(1986) Nature 319:516-518; Konig, A, et al. (1988) J. Bone Miner. Res. 3:621-627; Lerner,
U.H. and Ohlin, A. (1993) J. Bone Miner. Res. 8:147-155; and Shankar, G. and Sterm, P.H.



Tunmor necrosis factor has been inplicated in nediating biological effects
observed in 5 a variety of infectious diseases. For exanple, TNFa has been
i npl i cat ewtoiovienssd ati ng brain inflammtion and capil | arypCorusnbogpes and
infarction in malaria (see e.g., Tracey3and Ceram, supra). TNFa al so has
been inplicated in nediating brain inflammation, inducing breakdown of the
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Engl. J. Med. 331:365-375). Accordingly, the antibodies, and antibody
portions, XA MIPEE 1: nVemT%tm@ﬁ'thiﬁl Af Ahti-INFehA Riibody anspl ant rej ecti on,

i ncl udi ngpre;lchTnér? rafts ang‘ x,en r,afts and to inhibit GVHD.
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used in comyikeely 00 injettioncafer erckroveveeitbe sthdy.munosuppr essi ve agents,
such as cycl OSPR #ifdt éhtf%ts%léﬁoqu r&@i\ga/ ui)%) g’&% iﬁgﬁ&%oag{dw&g,qmréf%re, sixty

weeks on the study drug. The efficacy with s.c. dosing was similar to i.v. injections. Up to

30  78% of patients reached a DAS and ACR20 response during the first weeks of treatment.
Subcutaneous D2E7 at a dose of 0.5 mg/kg/week reduced the swollen joint (SWJ) count by
54%, tender joint count (TJC) by 61% and CRP by 39% over twelve weeks compared to
baseline, whereas all parameters increased in the placebo group. After completion of the
placebo-controlled period of this study, the patients continued treatment for up to fourteen

35 months with sustained efficacy. These results indicate that subcutaneous D2E7 at a dose of
0.5 mg/kg/week can, therefore, be safely self-administered with good local tolerability.
Administration Of D2E7 And Methotrexate

In this study, patients received s.c. or i.v. placebo or D2E7 at a dose of 1 mg/kg in

addition to their ongoing treatment with (methotrexate) MTX. Fifty-four patients were

40  enrolled in the study and eighteen patients received i.v. D2E7 and s.c. placebo, eighteen



E. Malignancy Tunor necrosis factor has been inplicated in inducing
cachexia, stimulating tunor growth, enhancing netastatic potential and
medi at i ngwoyeabvasse city in nalignancies (see e.g., TraceypramtiSCzi#m ,
supra). Accordingly, the antibodies, andzantibody portions, of the 5
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EérQnS 5r1e§che§ r&1950 at 80 mg, and onfylf& o} patlents recelvmg p acebo reached A%R?Oz These
data illustrate that subcutaneous D2E7, particularly at a dose of 40 mg/week, generates a
good response.
EXAMPLE 3: Biweekly, Subcutaneous Administration Of An Anti-TNFo Antibody
Biweekly, Subcutaneous Administration Of D2E7
30 The clinical effects, safety, immunogenicity, and tolerance of RA patients with partial
responses to MTX following every other week subcutaneous (s.c.) injections of placebo or
D2E7 at several dose levels for up to twenty-four weeks in conjunction with continued MTX
treatment was investigated.
Study Design
35 A placebo-controlled, double-blind, randomized, multi-center study in patients with
RA, who had insufficient efficacy or tolerability to MTX was performed. During the course
of the trial, patients were continued on a stable dose of MTX with dose ranges specified in

the inclusion criteria described below.
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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

30  described herein. Such equivalents are intended to be encompassed by the following claims.



In this study, patients received s.c. or i.v. placebo or D2E7 at a dose of
1 nmg/kg in addition to their ongoing treatnment with (nethotrexate) MIX
Fifty-fouwopatiosaé s were 40 enrolled in the study and ei gatrasso2/pabe ent s
received i.v. D2E7 and s.c. placebo, & ghteen WO 02/100330 PCT/ US02/ 17790
33 patients received i.v. placebo and s.c. D2E7, and ei ghteen patients
received placebo i.v. and s.c. The patients received their second dose
only after they lost their bI i nded response status, not earlier than four
weeks after the first dose. ﬁaétfe g atients recei ved open-| abel

bi weekly s.c. injections of D efﬂé% |c characteristics of the
study population of this study included a nean duration of RA of 11.1
years, prior exposure to a nean of 3.6 DMARDs (other than MIX), and a nean
DAS at study entry of 4.81. By Day twenty-nine, 72%of the i.v. D2E7
treated patients and 44% of the s.c. D2E7 treated patients had achieved a
response L I eated patients
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foll owi ng every ot her week subcutaneous (s.c.) injections of placebo or
D2E7 at seww@rglhnidagestimeXobhghof3gitargpe8ho t went y-f our weeks in conjunction with
continued MIX treatnent was investigated. Study Design
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35 A pl acebo-control | ed, doubl e-blind, random zed, nulti-center study in
patients with RA, who had insufficient efficacy or tolerability to MI'X was
per f or mredwoDenoasgo t he course of the trial, patients werePconsoziugsh on a
stabl e dose of MIX with dose ranges syecified in the inclusion criteria
descri bed bel ow. WO 02/ 100330 PCT/ US02/ 17790 34 This study consisted of
two portions: 1) a "wash-out period" of four weeks prior to the

adm ni st r agegom @b:the first dose medication, during which tine DMARDs
(except for MIX) were withdrawn; and 2) a "placebo controlled period"
duri ng whi ésrtilseGhateemhs Glor ger Pamden SeedLdwSendlafsekowl Gphorts of

si xty-sever patients toSreceive placebo,120, 40, or 80 m 5 D2E7 (as a
total body dose) given every other week s.c. for up to 24 weeks. Each dose
of study &FB Rt ladhi AietBred=ad™t o2 SeE. G%%Fé\ttlgﬁrfggo‘l‘snl?ﬁ nL each. The
patient's first dose*’was adni ni st er éd by medi cal per®¥onnel as part of the
patient's inLn u t, doses re self-admni stered by the patient
at the stu %gu;ﬂ‘ae?:pt E}érbgﬁgleﬁgg Iéybssgg?/gtlfoﬁsoglat Ir:%ﬁ %éﬁqeﬁe?esuoglneel for the
first four weeks. Thereafter, doses were adm nistered outside the study
site 10 byt henipaki£Bés T8r tiledi @%dsér.n@ilyi\glﬂaﬁrodgéj gp@tlﬁg @f‘ &f&ﬁ patient, or
by nedi cal personnel. Medication for four or &pve weeks was di spensed
after each clinical assessnment. Patients were serially exam ned in weeks
one, two, Fthredy $oufly §hx, Asei giet Thit weh Vinr Slexteemer tusendly, pand
twenty-foufsof the study with the joint exam nations being perfornmed by a
bl i nded assessor, _.independent of the treating physician.: 15 This study

enrol l ed two" iﬁiﬁdYaé‘d”saéigﬁt“?’-r ohe P4t CenEInPhABAR T H2 sSR*qd¥¥*popul at i on
was representative of the noderate to seVere RA popul ati®tn in North
Aerica: appE OkLM@LekYn oTP%iLeal 6.1 aRd ALedqminantly over the age of
forty. The popul at i opggvas™ sel ected uspeg predeterm ned inclusion and
exclusion criteria, known to those of skill in the art e.g., a patient
must have received a diagnosis of RA as defined by the 1987-revised

Anmer i caBR 20 ol ege of Rheumat ol ogy (ACR) criteria (set forth in Appendi x
A). Results Figures IB and 2-4 indicate that subcutaneous, biweekly D2E7
treat nent EbMDRASH Wd MahdlhotereRian 61 v y sheynYdl 6xmtPky Getdwr t han pl acebo
in reducing the signs and synptonms of RA at twenty-fourl>weeks. All three
doses of D2E7 .were statisticall ignificantly nore 25 effective than

pl acebo gi \g/?alﬁ L\'/a\éezf(rlgyi“zuFE?]f Ke&F rﬁ)l)réegiaD% Ggf' 15 Y 5?1%3 ® A8 H4d better

ef ficacy than the 20 ng dose. EQU VALENTS Those skilled in the art wll
recogni ze, no§ M€ @Rl erd 0aRSEETd1AI MASENG1POLADES, LARR L MYt Ve
experimentation, 3sny equival entssd o the specificsenbodi nents of the

i nvention 30 described herein. Such equivalents are intended to be

enconpasseéfebyylehdef By Bvw Rgn cdeai Gy, HWD 102/ X@OBZOARCRARSR2/Wal790 35
S0 S5 60

Glu Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

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

Ala Lys Val Ser Tyr Leu Ser Thr Ala Ser Ser Leu Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

SEQ ID NO:3:

Gln Arg Tyr Asn Arg Ala Pro Tyr Xaa
1 5

APPENDIX B



‘has a clinical diagnosis of ~ RA by his/her

ACR Definition of RA The 1987 classification tree criteria and functions
for rheumatoid arthritis (RA) CRITERION DEFINITION 1. Arthritis of 3 or
nore j oi woacaas3t | east 3 joint areas sinultaneously havrethmsd/sobd
tissues swelling or fluid (not bony arergrowth al one) observed by a

physi ci an. The 14 possible joint areas are right or left PIP, MOP, wist,
el bow, knee, &fi ¥al Shy ‘-IWF’]'ﬁloF}ﬂ Ser BlypfhhFLY iL§uofalh@ind PFoiGAY fr8oft ti ssue
swel l'ing or f1luid (not bony’ overgrowth al onéf of Wist thepecified area
observed by a physi ci.an. re.2 areas are specified, involvenent nust
have been gr E?/Vr St 2SIt %’ﬁse&qj/%a‘l@[%raﬁgy \e/\'?rhias%‘%?hes?@?ré‘f?i%"smel ling
(arthritis) Sinmultaneous involvenent .of. ti’ue sane joint areas (as defined
in 1 on both siidegeokis thg ady-d Rihaharalo ci n\Lg.L,Vcﬁ'}Efﬁu Qfp RLPS, MOP s, or
MIPs is acceptable wsthout absolute @ym’retryg . Serym rheunmatoid factor.
Denonstration of abnormal anounts of serumrheumatoid factor by any nethod
for which the Jegsala thashbelr posistr @y it £bdwed meraml AgOREF Gla1Subj ect s

5. Radi ographi c changes of rheumattéid arthritis Raabi ographi c changes

typi cal of rheumatoid arthritis on posteroanterior hand and wi st

radi ogr aphs wHI*¢h®hudt9 PPACHAdER e £85I A8ASABr Atheédailwsckin Bbnyeu Tyr

decal cificatiofn localized in 6% nost marked adfacent to the irffol ved
joints (Gsteqarthritl es_al one do_ not qualify) A patient is said to
have RA if he/ %%e&lns %?1(?%8%8 e fr%%r?hGelUSE?%‘f et a} fed’T #Table 7 and
physician. Criteria 1, 2, and 3

nust have beerrnpresenia fsef Bt LaAst: Grnweaksse Athricli s,aRd, Rigwqati sm Vol .
31, No. 3 (March 1988) APPENDI X A SUBSToBUTE SHEET (RULE #26) WO 02/100330
PCT/ US02/ 17790 36 SEQID NO 1: Asp Ile @ n Met Thr A n Ser Pro Ser Ser
Leu Ser Al a Séiln\R&ly Ghy Led VBl]ThrlBal Asp $&rg Val Thr Ile Thr Cys Arg Al a Ser
An dy Ile Arg Asn ¥ 20 25 30 Leu2Ala Trp Tyr Gn G@n Lys Pro Ay Lys
Ala Pro Lys Leu Leu Ile 35 40 45

SEQ ID NO:11:

Gln Lys Tyr Asn Ser Ala Pro Tyr Ala
1 5

SEQ ID NO:12:

Gln Lys Tyr Asn Arg Ala Pro Tyr Ala
1 S

SEQ ID NO:13:

Gln Lys Tyr Glmn Arg Ala Pro Tyr Thr
1 S

SEQ ID NO:14:

Gln Lys Tyr Ser Ser Ala Pro Tyr Thr
1 5

SEQ ID NO:15:

Gln Lys Tyr Asn Ser Ala Pro Tyr Thr
1 5

SEQ ID NO:16:

Gln Lys Tyr Asn Arg Ala Pro Tyr Thr



Tyr
Ser
80

95

Val
Leu
Met
Al a
Ay
Leu
Al a
110
Asn
Val
Leu
Met
Al a

Al a
Ay

Thr
Adn
Arg
H s
Ile
Arg

Lys
A@n
Arg
Gn
Arg
Hi s
Ile

Ala Ser Thr Leu G n Ser
Ser Ay Thr Asp Phe Thr
ASp 0Ya00380 a Thr Tyr Tyr
Phe Gy @ n dy Thr Lys
lseg MakoGy Ser Ay Gy
Leu Ser Cys Ala Ala Ser
Trp Vah Wsgr Rsi\sar Prle
Thr Trp Asn Ser GQsy His
Phe Thr Ile Ser Arg Asp
Met Asn Ser Leu Arg Al a
VER BeF°Rff Leu Ser Thr

Gy Q‘r Leu Vak T%r \{g\l
p

n s T sn Se
Ala Bro ‘fyr “Xaa 5
Leu Val Qu Ser dy Ay
Leu Ser Cys Ala Ala Ser
Fep ¥akoArg A n Ala Pro
Thr Trp Asn Ser Gy H's
Gln Lys Tyr Thr Ser Ala
1 5
SEQ ID NO:20:
Gln Lys Tyr Asn Arg Ala
1 S
SEQ ID NO:21:
Gln Lys Tyr Asn Ser Ala
1 5
SEQ ID NO:22:
Gln Gln Tyr Asn Ser Ala
1 S
SEQ ID NO:23:
Gln Lys Tyr Asn Ser Asp
1 S
SEQ ID NO:24:
Gln Lys Tyr Ile Ser Ala
1 S
SEQ ID NO:25:
Gln Lys Tyr Asn Arg Pro

1 S

SEQ ID NO:26:

Gy Val Pro Ser Arg Phe Ser Ay 50 55 60
Leu Thr Ile Ser Ser Leu An Pro 65 70 75
Cys @ n Arg Tyr Asn Arg AlPaTRISo2/Typo 85 90
Val @8u Ile Lys 100 105 SEQID NO2: Qu
Gy Leu Val dn Pro dy Arg 15 10 15 Ser
Ay Phe Thr Phe Asp Asp Tyr 20 25 30 Al a
Bloytiygyd y Leu Qu Trp Val 35 40 45 Ser
Ile Asp Tyr Ala Asp Ser Val 50 55 60 Qu
Asn Ala Lys Asn Ser Leu Tyr 65 70 75 80

G u Asp Thr Ala Val- Tyr Tyr Cys 85 90 95
Ala Ser Ser Leu Asp Tyr Trp Ay 100 105
Ser_Ser 115 120 SEQID NO3: Gn Arg Tyr
PERDFX B*WO 02/ 100330 PCT/ US02/ 17790 37 An
@y LeU Vai @n Pro dy Arg 1 5 10 15 Ser
Gy Phe Thr Phe Asp Asp Tyr 20 25 30 Ala
Gy Lys Ay Leu Asp Trp Val 35 40 45 Ser
Ile Asp Tyr Ala Asp Ser Val

Pro Tyr Thr

Pro Tyr Asn

Ala Tyr Ser

Pro Asp Thr

Pro Tyr Thr

Pro Tyr Thr

Pro Tyr Thr



50 55 60 Adu Ay Arg Phe Ala Val Ser Arg Asp Asn Ala Lys Asn Ala Leu Tyr
65 70 75 80 Leu A n Met Asn Ser Leu Arg Pro Qu Asp Thr Ala Vval Tyr Tyr
Cys 85 90w®92/1dd380 Lys Al a Ser Tyr Leu Ser Thr Ser Ser Ser pcawsdspr7dsn T rp
Gy 100 105 110 A n dy Thr Leu Val 3hr Val Ser Ser 115 120 SEQID

NG 11: GsBglepsndyh:Asn Ser Ala Pro Tyr Ala 1 5 SEQ ID NO 12: dn Lys Tyr
Asn Arg Ala Pro Tyr Ala 1 5 SEQID NO 13: @n Lys Tyr @ n Arg Ala Pro Tyr
Thr 1 5 SEQaLD MO fyk L&l BekyshrTyar Ser sSerrned asfPmen Tyr Thr 1 5 SEQ ID

NGO 15: A n Lys Tyr Asn Sers Ala Pro Tyr Thriol 5 SEQ ID NO 16: G n Lys Tyr
Asn Arg Ala Pro Tyr Thr WD 02/100330 PCT/US02/17790 38 SEQID NO 17: Gn
Lys Tyr Asn Ser Ala Pro Tyr Tyr 1 5 SEQ ID NO 18: dn Lys Tyr Asn Ser Al a
Pro Tyr AER IPIN&G28EQ ID NO 19: @ n Lys Tyr Thr Ser Ala Pro Tyr Thr 1 5 SEQ
| D NO 20:

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

SEQ ID NO:29:

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

SEQ ID NO:30:

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

SEQ ID NO:31:
Ala Ser Tyr Leu Ser Thr Ser Phe Ser Leu Asp Tyr
1 S 10

SEQ ID NO:32:

Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu His Tyr
1 S 10

SEQ ID NO:33:

Ala Ser Phe Leu Ser Thr Ser Ser Ser Leu Glu Tyr
1 ' S 10

SEQ ID NO:34:

Ala Ser Tyr Leu Ser Thr Ala Ser Ser Leu Glu Tyr
1 S 10

SEQ ID NO:35:

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



G n Lys Tyr Asn Arg Ala Pro Tyr Asn 1 5 SEQID NG 21: G n Lys Tyr Asn Ser
Ala Ala Tyr Ser 1 5 SEQID NO22: dn dn Tyr Asn Ser Ala Pro Asp Thr 1 5
SEQ | D NGw®32/1@380 Lys Tyr Asn Ser Asp Pro Tyr Thr 1 5 SE®ciryshén2d4o G n
Lys Tyr Ile Ser Ala Pro Tyr Thr 1 5 48EQ ID NO 25: dn Lys Tyr Asn Arg Pro
Pro Tyr Thr 1 5 SEQ I D NO 26 WO 02/ 100330 PCT/ US02/ 17790 39 SEQ ID

NO 27: Ser hr Ser Ser Ser Leu Asp Asn SEQ ID
NO. 28: A‘F%%‘é?“fy?“f‘é‘ﬁf*%&rTC’FﬁT‘:%&F CEFCSEPT L%ﬁ“)f?ﬁc’tfém“"f C§CC10 SEB)

| D
NO 29: r SEQ I D
N 30 AEPSET PO TS o dEh it BBl Momaon ) 428 | b
NO: 31: %@A%CCEyéTAlhg@PCg@rGA-EBfA’I‘%Q{‘ RS kT H%HAMGJ SéE'rccjezéc"rlo @1ID
NO 32: Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu His Tyr 1

CGGTTCAGTG GCAGTGGATC TGGGACAGAT TTCACTCTCA CCATCAGCAG CCTACAGCCT 240
GAAGATGTTG CAACTTATTA CTGTCAAAGG TATAACCGTG CACCGTATAC TTTTGGCCAG 300
GGGACCAAGG TGGAAATCAA A A 321

SEQ ID NO:37:

GAGGTGCAGC TGGTGGAGTC TGGGGGAGGC TTGGTACAGC CCGGCAGGTC CCTGAGACTC 60

TCCTGTGCGG CCTCTGGATT CACCTTTGAT GATTATGCCA TGCACTGGGT CCCSCAAGCT 120
CCAGGGAAGG GCCTGGAATG.GGTCTCAGCT ATCACTTGGA ATAGTGGTCA CATAGACTAT 180
GCGGACTCTG TGGAGGGCCG ATTCACCATC TCCAGAGACA ACGCCAAGAA CTCCCTGTAT 240
CTGCAAATGA ACAGTCTGAG AGCTGAGGAT ACGGCCGTAT ATTACTGTGC GAAAGTCTCG 300
TACCTTAGCA CCGCGTCCTC CCTTGACTAT TGGGGCCAAG GTACCCTGGT CACCGTCTCG 360 4

AGT 363



SEQ I D NO 33: Ala Ser Phe Leu Ser Thr Ser Ser Ser Leu u Tyr 1 5 10 SEQ
I D NO 34: Ala Ser Tyr Leu Ser Thr Ala Ser Ser Leu Gu Tyr 1 5 10 SEQID
NO 35: Vawo$enooBys Leu Ser Thr Ala Ser Ser Leu Asp Asn 1PETAG0ND76®/ 100330
PCT/ US02/ 17790 40 GACATCCAGA TGACCCAGTC TCCATCCTCC CTGTCTGCAT CTGTAGGGGA
CAGAGTCACC 60 ATCACTTGTC GGGCAAGTCA GGGCATCAGA AATTACTTAG CCTGGTATCA
GCAAAAACCA 120 GGGAAAGCCC CTAACGCTCCT, ATGCT GCATCCACTT TGCAATCAGG
GGTCCCATCT 180 CGGITCAGTG GCAGT GGATC,C CAGAT TTCACTCTCA CCATCAGCAG
CCTACAGCCG¥hauie cla@gdzATGT TG CAACTTATTA CTGTCAAAGG TATAACCGTG CACCGTATAC
TTTTGGCCAG 300 GGGACCAAGG TGGAAATCAA A 321 SEQ I D NO 37: GAGGTGCAGC
TGGTGGAGTC TGGEEGGAGEC TTGGTACAGC CCGGCAGGTC CCTGAGACTC 60 .  TCCTGTGCEG
CCTCTGGATT CACCTTTCGAMethopiiarieeating paliserdendrst heman epbiestn wich teedisessascs

T,

GCCTGEAA T2 BT T (RAFT N 5i¥Bbd - mg 0¥k Garhiis teY]; sitdétDto th& Al CTG

ACAGTCT A R TR ProRE RPN X P CPELTES Sr TR A

CCGCGT CCTdompositHGACHA R n I gEEGEHEHANS G hAGKKIY6E hn GAEE HiTdity pofion AsFed63 WO
02/ 100330 PCT/US02/ 17790 41 CLAIMS What is clained: 1. A nethod for

treating a disorder in a human subject in which the disease is 5 treatable
wi th a TNFa ard-i bodhe wethpd pE¢laign howharpisites adginistreborpisdytsubentangothe hunan
subj egt iiRjepg&sl thereof, on a biweekly dosing regimen such that the
disorder I's treated, said conposition containing an anti-TNFa anti body or
an antigen binding portion thereof. 2. The nethod of claim1, wherein the
adm ni stratiom.is bphestbbiod aneloiws 1, vikereinjsgidianG TNEo adtitdyel beantdencl ai m 1,

human ancreaREdobiepgeg ™ 4890t S TREBR ol m 37 Wherein said human
anti body, or an -antigen-bindi ng
15 4. The method of claim 3, wherein said human antibody, or an antigen-binding
portion thereof, dissociates from human TNFo. with a Kq of 1 x 10-8 M or less and a Kqff
rate 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 1.929 assay with an IC5q of 1 x
10-7 M or less.

20
5. The method of claim 3, wherein said human antibody, or antigen-binding
portion thereof, dissociates from human TNFa: with a Kff rate constant of 5 x 104 s-1 or
less.
25 6. The method of claim 3, wherein said human antibody, or antigen-binding

portion thereof, dissociates from human TNFa with a K,¢f rate constant of 1 x 10451 or

less.

7. The method of claim 3, wherein said human antibody, or antigen-binding
30 portion thereof, neutralizes human TNF« cytotoxicity in a standard in vitro L.929 assay with
an IC5pof 1 x 10-8 M or less.

8. The method of claim 3, wherein said human antibody, or antigen-binding
portion thereof, neutralizes human TNFo cytotoxicity in a standard in vitro L929 assay with
35 anlCsgoflx 10-9 M or less.

9. The method of claim 3, wherein said human antibody, or antigen-binding
portion thereof, neutralizes human TNFa cytotoxicity in a standard in vitro L929 assay with
an IC50 of 1 x 10-10 M or less.



portion thereof, dissociates fromhuman TNFa with a Kd of 1 x 10-8 M or

| ess and a Koff rate constant of 1 x 10-3 s-1 or |less, both determ ned by
surface pvaespoen3sesonance, and neutralizes human TNFa cytPor@somityoin a
standard in vitro L929 assay with an 42C50 of 1 x 10-7 Mor less. 20 5. The
met hod of claim 3, wherein said human anti body, or antigen-binding portion
t hereof, dissociates fromhuman TNFa with a Koff rate constant of 5 x 10-4
s-1 or less. 25 6. The nmethod of claim3, wherein said hunan anti body, or
anti gen- b| ndi ntp. pdJFhd methothef elaim 3 dwheeivisaiddwinfancantihodsa or INRgn-hinding Kof f

rate consyanl, ﬁ\fgr f s }Qec%nl%lrfjanpﬁrg}ﬂr?ﬁf%r rgcom%nffﬁﬁtr%%q -Hdifig PoBbR thephgr €i n

said hu ant | y, or antigen- portion hereof neutrallzes
human TNFa cytotoxicity in a standard in vitro L929 assay with an 1C50 of

1x 16:8 M Or 1 ESS. A8netHdtEfoRRiHMSIHN @ huBhRTNFS, ackbigy Bi ShiERArdsubjsBguffefing body,

or antigep- orti er eq eut ral izes human . TNEa cyt ot oxi Ci ty in
a standar O’Pﬁ‘ ‘8?@ g1 i’«)’ﬁ‘g’hg@g%? agipy is @ngﬁ“ﬁ%ﬁwsﬁlgﬁdwlgeﬂﬂy%? | ess. O.
The et hoabmﬁosﬁioaltmrﬁ: hunfw@rsaebjecsai dbimenkly dasing h:rgiman,@aldaumtnwelnoblcnniammg
portlonthr n TNk t OLoXi Ci [, 8 Sk dinvitro
0929 acsa e BENFRapliBRD I st i RHGKL bfdylgPo BT b6t in

PCT/ US02/ thereo) hasithe fallowing charaéterdstiss: cl ai m 3, wherein sai d human anti body,

glb fg 9en-bi ndi gigsoc @efstﬂ‘d?l'?hﬁllﬂ@ﬁ §8fFo, With & K §Gaiions@ht Gt Ped%:1 &less, as
reco I nant ante%ﬁﬁmS I ndi ng portion thereof. 5 11. A nethod for inhi biting

human TNPIELEtR urfacgpl H%m%‘hr%%ﬂné%t suffering froma disorder in which
TNFa activity b)ShﬂsQilﬁgHﬁEHilﬁICDEDﬂ@ﬁalﬁlcﬁﬁlpﬁﬁﬂgfhe&irﬁhbﬁ@d&e@ﬂdﬂiﬁ@&fSE@ﬂDtO t he

human sub on_a ekl i ald C ositlaon . a
human ant kﬂl?r)%n?ﬁf?‘gﬁ %@?@ Iﬂgsga?ﬁa ﬂﬂ@ﬁﬁ? g%@ tson até’ﬁ? tr'% }B’rgngl ng
portion dn’rﬂamelgf gnehasive hmsbozlahmmmglocdaai smbstantlsas at$>081m0n319 3dﬂs(56’cﬁan@’9r from
human sTNF§x with a Koff rate constant of 1 x 10-3 s-1 or less, as

det erm ned by surface plasnon resonance; b) has a |ight chain CDR3 donain

conpri si ng t hec)ahgsridheary ehaie Gl&cdonesin gprapiiging Mo amgno a¢id sesiensecef SHQ Y SEQ

ID NG 3 Rp:a, &ﬂ@dlﬁe@fr@ﬂﬂmﬂgmufe‘}éﬁﬂ [Rlalpas stubﬁﬁutlon &.positior 2, 9r4,8, 0r
by one to f] e Conservatl ve ?im no acid sti t.ult| at posi t.J.ons

6, 7, 8 ahdpdrllas!loorhyjongdatiye ﬁ%%?Wae}ﬁ%Prﬁl AR HORSGRBPTEPHR ﬂ‘h% St o
aci d sequers; e, 0, 1I5RRULP1I2NO 4, or nodified from SEQ ID NO 4 by a single
al ani substitution at position 2, 3, 4, 5 6, 8 9, 10 or 11 or by one

to fi've conservative amno acid substitutions at positions 2, 3, 4, 5,
12.  The method of claim 11, wherein the administering is subcutaneously.

13. The method of claim 11, wherein said human antibody, or an antigen-binding
portion thereof, dissociates from human TNFa with a Kqff rate constant of 5 x 104 s-1 or
25  less.

14. A method for inhibiting human TNFa activity in a human subject suffering

from a disorder in which TNFa activity is detrimental, comprising administering a
composition to the human subject, subcutaneously on a biweekly dosing regimen, said

30  composition containing a human anti-TNFa antibody wherein said human antibody, or an
antigen-binding portion thereof, has 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 has a heavy chain
variable region (HCVR) having a CDR3 domain comprising the amino acid sequence of SEQ

35 ID NO: 4, or modified from SEQ ID NO: 4 by a single alanine substitution at position 2, 3, 4,
5,6,8,9,100r 11.

15.  The method of claim 14, wherein the LCVR of said human antibody, or an
antigen-binding portion thereof, further has a CDR2 domain comprising the amino acid



6, 8 9, 10, 11 and/or 12. 20 12. The nethod of claim 11, wherein the
adm ni stering is subcutaneously. 13. The nethod of claim11l, wherein said
human antwbodygo3sr an antigen-binding portion thereof, dPesaspaizEso from
human TNFa with a Koff rate constant 4f 5 x 10-4 s-1 or 25 less. 14. A
met hod for inhibiting human TNFa activity in a human subject suffering

froma disorder i i TNFa, act 0

i st evoiges of SEALENEY S BRAEVRfedihp r? BmalidRiekSinghe pmigo

bi weekl y abod seggencegifl SEQ IIBNOI 630 conposi ti on cont ai ning a human anti -TNFa
anti body wherein said human anti body, or an ant i gen- bi ndi ng portion
thereof, has a light chain variable region (LCVR) havin domai n
conpri si ng t hel@m nbhe@pdod efelaive &4 theSEQ)“P@J o, Saléirh“m?éﬂ al“PE@FlX’ PH# SEQ | D

NG 3y atigenSlimlid Wlwth%téléﬁtfhﬁhgrlhﬁgcmlp&ﬁh&h@Gmﬁmsn‘}g tHe,amin®kci8, and has

i mo. Aol HAeca SR SEQHP NRG! 589 s HEVRe ,ClAR RAPTan PRERE e BrIBH by

si ngl e al gueree9BEQ MUNOOR. at position 2, 3, 4, 5, 6, 8 9, 10 or 11. 15.
The net hod of claim 14, wherein the LCVR of said human anti body, or an

anti gen-binding portion thereof, further has a CDR2 domain conprising the
amino acid WO D2/ 108388heTt Ubiting fgman I Foergtiwiic i pfurgEGUbBCNRfesingnd t he

HCVR fgur tﬂgﬁl ak@%r@erm i JOPRE® af lls aetﬁalernm &mﬁﬁl %@hﬂnl%ﬁf‘é@ﬂce of SEQ

ID NO 6 met hod of cl ai wherein t he sai hunpan

ant i body, CHRPOsHiondo i hugen.ybicel ﬁ‘{}’cﬁ@l“?‘?%w %%Pwklymﬁ&nﬁé?glwag S9R1 domai n

SOWD!’I Si n@)lﬁgb’(ﬁ}tﬁ)ﬁlcﬂﬁtaﬂﬁhgja hﬁlﬁﬁlﬂuaﬁi}TNﬁx @E&d?vh@emkaﬁﬂdmﬁzhﬁhnﬁﬁ&@ bﬁSnﬁ dCDR1

omai N conpri s the am po a e Q )

Core it e b PorRL B et o TERMERR R B SR e iisits B orn

di sorder aminatuciclseqidice oGBEQUDIYOI b autka heavgrehail, van@lﬁpmgwm@{@dm nistering a

CoNpoH t'«?d?n%%lcgh[ﬁ e TR Ao Y ﬁ&ﬁceo?‘ﬁﬁ Repysly on a biweekly dosing -
onp

regi nen, sail 61 t1on contai ni ng human™ anti - TNFa anti body wherein
sai d human antibody, or an antigen binding portion thereof, has a Iight

chain vari abl ejg egi PRe mbHYRbf S1AIRN T SVRGeihRGid RMAAnABbE) rsa@qmg@ﬁh@a‘v SEQ I D
NGO 1 and a.heavy chajn variable region (HCVR) 15 conprising the amno acid

sequence YRITSERBSIM 1REION2 18, The method of claim 17, wherein said human
anti body has an 1g@ heavy chain constant region. 20 19. The nethod of

oot B0 5 ST B0 SRR D Bl 39 UndER B S RN S AL A RERY !

regi o 20. The net WhEFeith s Al Fab
f ragnent . chain constant reglon

20.  The method of claim 17, wherein said human antibody is a Fab fragment.

25 21.  The method of claim 17, wherein said human antibody is a single chain Fv

fragment.

22. A method for inhibiting human TNFa activity in a human subject suffering

from a disorder in which TNFa. activity is detrimental, comprising administering a

30 composition to the human subject, subcutaneously on a biweekly dosing regimen, said
composition containing a human anti-TNNFo antibody wherein said human antibody, or an
antigen-binding portion thereof, has a light chain variable region (LCVR) having a CDR3
domain comprising an amino acid sequence selected from the group consisting of SEQ ID
NO: 3, SEQ ID NO: 11, SEQ ID'NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15,

35 SEQID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ
ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO:
26 or has a heavy chain variable region (HCVR) having a CDR3 domain comprising an
amino acid sequence selected from the group consisting of SEQ ID NO: 4, SEQ ID NO: 27,



25 21. The method of claim 17, wherein said human antibody is a single
chain Fv fragnent. 22. A nethod for inhibiting human TNFa activity in a
human subyweak/160386 ering from a disorder in which TNFct a®CITWSNY17790
detrinmental, conprising adm nisteringda 30 conposition to the human

subj ect, subcutaneously on a biweekly dosing reginmen, said conposition

containin j < td ef el i i an
anti gen- oY RGN ot e ThEP:P; SRAT MOTIRSRE R R AT R Io i o s
havi ng a ITDR®: 3dend SEQCBMYO: 8#ng an am no aci d sequence sel ected fromthe
group consisting of SEQID NO 3,SEQ D NO 11, SEQ DNO. 12, SEQ D NG

13, SEQ D NO 14, SEQ DNO 15, 35 SEQ ID NO 16, SEQ ID NGO 17, SE(? | D NO
18, SEQ | D NO 239, Amumthey feointpltinghmnan BNKie actiyity meghymangybjegbsutsring| p NO
23, SEQ | oM@ didfderSEQHidA N0 35 viGEQdbEnNRRal, hisingagninibeaNy achai n

vari abl e regi on. (HCVR). havi ng,a domain copprisjng an_ amno acid
sequence SUTRASHIOH P FFHIUPAR YPISGhH SERRHEANEPYSHEOHE ylﬁg’ls\l@g. rggimeg 52y NO 27,
WO 02/ 100&3pdsEibndoatdining & Bumds aiSEDNIFQ dbodBwh&ER sald INmhan?itib&EQsithe NO
30, SEQ I D.NO EQ | D. ;].ﬁi’z EQ |I.LDNQ 33 and SEQ ID NGO 34. 23. A
met hod fo?mllbﬁﬂ?'éi%tp‘?%%ﬁ@%\leg a{h%g lig\(/’flt&;l/er%\&;g a human subject suffering 5
froma disorder in which TNF(x activity is detrinental, conprising

adm nigtering 8 CORNQSidhtaint Q réARIMOMBIDYRIngCt . subcut aneously on a

bi vveejk(fy dosi ng reginen, sai gé conposi ti ogﬁ)glor?_ai ni ng. a human anti- TNF( x
anti body wherein sad)d PhamaceaHeal 5eEpOsidon ¢RMPTisiig @b@\%—"fﬁw agfibegy and a

anti gen- bbﬁuﬂina@uﬂaz{lt}i @BeﬂtMéeQ{-jer;llﬂd 24. A kit containing a formnul ation
conprising: a) a phar.naceutical .co sition_.conprising,.an anti- TNF

ant | body and a  phadHARBEEeRSfar ek Brdosing ot g phageceiige] spmpnon By s
for bi weektaymdmsifaglisirddrhe whidramena v NE@ bnttmnly s a thirgiing portibintherdof @at nent  of
a di spydeged | . a anti body or a binding portion thereof is
15 efgectiéf\géé:ﬁ?/%mt?%g?'gﬁlg&{hhoerggrsorder. 25. The kit of claim 24, wherein
said anti body conprises the anti body, or antigen- binding portion thereof,

as set forth imsanyTROR; of cl&in@bAByiredn said AndBodyAoRipeils @A dntfody N&intigen-
cont ai ni ng a. phar mac utléal cggﬁgsl tion c? ri Sﬁrag an anti-TNFa ant I body
and a phaPREREPErHoR thgregl adsat IN2xy opg Pt clgyms syringe of claim 26,
wherein said human anti body conprises the antibody, or antigen-binding
porti t hereo as,set, forth.in any.one of clal -22. 25 28. A nethod
Por tRlating o2 op aerionsirih SRARPE » Phad Bk Tabid nsRac e Tl ng
portion ter-EdiFoiantibddyeand aharmadeneceiyrageaptablaliasoender , conpri si ng

adm nistering to the human subject subcutaneously a comnposition containing

an anti-TNFa anti bod%/ or_an antigen o ] _ )
27.  The syringe of claim 26, wherein said human antibody comprises the antibody,

or antigen-binding portion thereof, as set forth in any one of claims 2-22.

25
28. A method for treating a disorder in which an anti-TNFa antibody or antigen
binding portion thereof is effective in treating the disorder, comprising administering to the
human subject subcutaneously a composition containing an anti-TNFo antibody or an antigen
binding portion thereof and methotrexate such that the disorder is treated.
30

29, The method of claim 28, wherein methotrexate is administered together with
the administration of an anti-TNFa antibody or antigen binding portion thereof.

30.  The method of claim 28, wherein methotrexate is administered prior to the

35  administration of an anti-TNFo antibody or antigen binding portion thereof.

31. The method of claim 28, wherein methotrexate is administered after the

administration of an anti-TNFa antibody or antigen binding portion thereof.



bi ndi ng portion thereof and nethotrexate such that the disorder is treated.
30 29. The nmethod of claim28, wherein nethotrexate is adm nistered

t oget her wibtok/1003Be@ admi ni strati on of an anti-TNFa anti bodycerusanii7gen

bi ndi ng portion thereof. 30. The nmethsd of claim 28, wherein methotrexate
is admnistered prior to the 35 admnistration of an anti-TNFa anti body or
anti gen bi ndi por . her eof . )
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ant i body BNFenantibaly dsiandgendipding pomioniiksreaff . WO 02/ 100330 PCT/ US02/ 17790
45 32. The met hod of claim 28, wherein said anti-TNFa anti body is a human
anti- TNFa antibody or antigen binding portion thereof, 33. The rret hod of
clai m 28, wher&l-n shirgmethad T glamm %dyher%}fl said hatman geRbasiyner #antigensBindi

t heredf , lsbrﬁ&omeaéoeshisbameb%&nhﬁhﬁﬁTm&m@ 4" 40f 1% p0-4 84 8r Msond! and a
Kof f rate constant ace
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in vitro h@Palizes hamnaniTiNFoacytdtchiditpin 4 standatd in/vivb di929 assy with BAC5¢ o€ 1xet hod
of claim 71\)f’8Ff in said human anti body, or antigen-binding portion
t hereof, dissociatées fromhuman TNFa with a Koff rate constant of 5 x 10-4
s-1 or less. 35. The nethod of claim 28, wherein said human anti body, or

ant i ggn- bi ndi ngy 1%%&&9@& aﬁrnegi;,wﬁer&aqgluaﬁlﬁﬁnfamm&waaﬁh@émﬁm@ a
Kof f rate constant of 1 X he net ogéof cAallm 28,

S-
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neutral i ziless. human TN-Fa cytotoxicity in a standard in vitro L929 assay with
20 an 1C50 of 1 x 10-8 Mor less. 37. The nethod of claim 28, wherein said
human anti body, or antigen-binding portion thereof, neutralizes human TNFa
cytotoxicity i3b.a sThewathdd bhckain 28, wig2€in asiddypmantahtibedy, bxC50igef-bindingl 0- 9 M

or legs. oo nthJé&‘P dl?sba%ﬁ%nﬂ#ﬁhm ’FﬁFa%ﬁ{ fKnG§§tkgoH§t‘z{m%f L H0POGN o OF

anti gen- g portion thereof, neutralizes cytotoxicity in a
standard ¥®#s-vitro L929 assay with an 1C50 of 1 x 10-10 Mor |ess. 30 39.
The met hod of claim 28, wherein said human anti body, or antigen-binding

portion thereo is.are ant _ant i bady, anti gen-bi ndin ortion
Phercof . 40, b melhoacopd ol Spm 38 Whaten shid Tuahd andfiely: S sapmdue

anti gen- bpo*rdbmglere;mﬁrrteuaahztehhnmmﬁ TNHohdybotbsicitylimeenstdidacd inndute 622 xpagssthon of
ELAM 7, onanhw‘r%q)fli@ld BGfb; e32 Vein endothelial cells.

37.  The method of claim 28, wherein said human antibody, or antigen-binding
portion thereof, neutralizes human TNFa cytotoxicity in a standard in vitro L929 assay with
an IC5p of 1 x 10-9 M or less.

25
38. The method of claim 28, wherein said human antibody, or antigen-binding
portion thereof, neutralizes human TNFa cytotoxicity in a standard in vitro 1.929 assay with
an ICsq of 1 x 10-10 M or less.
30 39.  The method of claim 28, wherein said human antibody, or antigen-binding

portion thereof, is a recombinant antibody, or antigen-binding portion thereof.

40.  The method of claim 28, wherein said human antibody, or antigen-binding
portion thereof, inhibits human TNFo-induced expression of ELAM-1 on human umbilical

35  vein endothelial cells.

41. A method for inhibiting human TNFa activity in a human subject suffering

from a disorder in which TNFa activity is detrimental, comprising administering to the



41. A nethod for inhibiting human TNFa activity in a human subj ect
suffering froma disorder in which TNFa activity is detrinental,

conpri si /yoadmvassest eri ng to the WO 02/100330 PCT/ US02/ 17790 T/t462/mrp@n
subj ect nethotrexate and subcut aneousdéy, a human anti-TNF(x anti body
wherein said human anti body, or antigen-binding portion thereof, has the

fol | owi o GHAT SRLEI bbloftin@hngiBogaales, | RAMDATRANTREL oW D ahearem;fd rate

const ant
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sequence of SEQ hlkoces ffom ﬂﬁm'apqil\fljoﬁ\%tlfn B(Kmffgﬁg do@st‘é‘g ofd PY03 551 ALK, as

al ani ne substitution at position 1, or by one to five
conservat?@%ﬁ%%’éﬁaﬁegkﬂ%ﬁﬂeﬁ?‘i‘@ﬁ%’ at p03|t|ons 1, 3, 4, 6, 7, 8 and/or

9; c) shas a hea)vuasc& o1 cRBRE DR3TAbAi6 QOTH hsmg@lddiﬂmarablﬂcse@rdnde 6ESE@MDe of

SEQ ID [.D NO, n al ani

subst it ut n rB%@ f’ﬁqrﬁﬂm;&gﬂgﬁn 5, Qtsmgle a&mrfo%Bgm'i{l rg?t A9FLGA S %os fli ve
conser vat d)l\/iéoxeimmtacfwd censesvtative himorosacat substitutiomsna pdsitiBps B,3, 8, 6, 768 aBd/ob,
10, 11 an§1/ or 12. 42. The nethod of claim4l, wherein said human anti body,

or an anti’gen- bi ndi ng 15 portion thereof, d| ssociates from human TNFa with
a Koff rate comshasrthesyy shan CRRA domaipeompising theamimp acigrsedusacast SHQAIDN 41,

wher ejgn  SROA 4NeTREIABY FBRGYEQ B N: @Wﬁﬁlﬁ@lethldﬂﬂ{er&bstﬁgﬁéd arboglh%ﬁQOi@ 45,
di ssoci at sfr ﬁor]%TNFa \#lthaKoff rate co éant 3 L£
20 | ess. of BYSEitH VBF?‘?SﬁB’aHW“?MP B EWP?’V %tﬁo%\“m?r?a Subj ect
sufferi ng6, S‘,BQm,aldmsmrd@.r in which TNFa activity is detrinental,

conprising adm nistering to the human subject nethotrexate and

subcut aneously a human anti-TNFa anti body, wherein said 25 human anti body,
or an anti gen-4#3.ndi e pethod ohcleinedbobhertiasaid hunghtantbedynovar angigee bingdgigon

( '—CVR)S haﬁldxﬂen thefddR3i B8RS fx%ﬁmiﬁdw?d T‘IQF&Qﬁtl@zm(gff rée 'cgnﬁﬁﬂ ¥eBGe et SR 1 D

modi f1ed from SEQ | by a single al ani ne substltutlon at
p05|t| on lss.4 5, 7 or 8, and has a heavy chain variabl e regi on (HCVR)
having a CDR3 domai n conprising the am no acid sequence of SEQ ID NGO 4,

or nodified fr S S|n |.e al.ani ne su itution.

position 2, 3, %1? 5, %me@(’dgédf%ng e‘ﬁéald glaﬁﬁf‘ﬂg%&yof’rﬂad}“@?'ﬁgm rein
the LCVR pirtiemiterdotissoeintes froetyhurnan ’BNFocanm aKpfrbatadbmgarpof 1 ixal)4 frdrogof ,

furt has, a CDR2 donain conprising the amno acid sequence of SEQ I D NO
5 and the HCVR further has a CDR2 donain conprising the amno 35 acid
sequence of SEQ ID NO 6. 46. The nethod of claim 44, wherein the LCVR of

sai d human antifpodyp rﬁ’éth&f‘for%ﬂﬁbﬂﬁ@h%MTN@apa‘ém Sym atmﬁﬁpsfub ewgutfﬂaﬁﬁg has
CDR1 domaj n conprising the amno acid WO 100330, PCT/ USQ2
from a disorder in Which TNFa activity is detrlmental comprising admlmstenng to the

human subject methotrexate and subcutaneously a human anti-TNFo antibody, wherein said
25  human antibody, or an antigen-binding portion thereof, has 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

has 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
30  at position 2,3, 4, 5,6,8,9, 10 or 11. |

45. The method of claim 44, wherein the LCVR of said human antibody, or an
antigen-binding portion thereof, further has a CDR2 domain comprising the amino acid
sequence of SEQ ID NO: 5 and the HCVR further has a CDR2 domain comprising the amino

35  acid sequence of SEQ ID NO: 6.

46. The method of claim 44, wherein the LCVR of said human antibody, or an
antigen-binding portion thereof, further has CDR1 domain comprising the amino acid



47 sequence of SEQ ID NO 7 and the HCVR has a CDR1 domain conprising the
am no acid sequence of SEQID NGO 8. 47. A nethod for inhibiting human
TNFa act iwbtog/10033@ human subject suffering 5 from a di sordarusomime ch TNFa
activity is detrinmental, conprising admnistering to the human subject

met hot r exat e and subcut aneously a human anti-TNFa anti body wherein said

human ant L
vari abl e éegﬂg}ée O?EEW&) Q%E? Eﬂle@? eﬁgmtdr%@ }ag ‘rnglg:qum nc g‘?é égE@) gaﬁlo 1
and a hea&ﬁﬂuwsloﬁ EQrIDaNQeS regi on (HCVR) conprising the am no acid

sequence of SEQ ID NO 2. 10 48. The nethod of claim47, V\,herel n sai d human

anti body has an 1gGl heav chai.n consta i.on.. 49, The of claim

47, wherein satt huwt%?gf%ﬁg@’m% g‘é‘ﬁari ngo‘ﬁ’g YAy inqashyrpagy sr\’ge feripe
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activity i_luman aivady, ou b entiges binding pgtioh thenedd, Iiis sdighiechaimvarmblereginRa
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met hot r ex te an aneousl uman anti a ant| or an antigen
25 bi ndi niggisarHCOR Y deemsisng mmmewowasi wanengaef SRQIIR N 2abl e region (LCWR)
havi ngg a CDR3 domai n conpri sing an ami no acid sequence sel ected from t he

group consi sti n of _SE D QE% D NQ, 11 SE% | D NO
13, SEQ I D NO %4, ?EQgF‘E N@qugn 47 f?‘bs%ghuf@“ agj OIYB“’R@‘ Ig?ﬂ heg¥® | b NO
18, SEQ I&haﬂiﬂ:orﬁ&ntﬁgﬁnl D NO 20, SEQ ID NG 21, SEQ ID NO 22, SEQ | D NO
23, SEQID NO 24, SEQID NO 25, SEQID NO 30 26 or has a heavy chain

vari abl e regi on (HCVR) havi n? a CDR3 dommin conprising an amno acid
sequence sel ec4®d fTaamethed gf elapn 4dnxshesein sgiddumse@ntipodycas an IgptheapyNO, 27,

SEQ I 3 NQhBeorsafd 1eBoNC 29, SEQ ID NGO 30, SEQ ID NGO 31, SEQ ID NO 32,
SEQ ID NO 33 and SEQ ID NO 34. 35 53. A nethod for inhibiting human

TNFct activity in a human subject suffering froma disorder in which TNFa
activity is desq.i meTh@hethe@Bptlain AY, withrinissideiumag ahfbédies aRdpdagsuiy ect

nmet hotrexat e and subcutaneously a human anti-TNFa anti body wherein said
human anti body is the antibody D2E7 or an antigen-binding portion thereof.
WO 02/ 100330 P|IT/ USDRY 1hethed of didinb47, whdrein seidripmagiangbaedyfie asnight dhaim Fv
conprisi ng; glggma pharmaceutical conposition conprising an anti-TNF(X

anti body or®an " antigen binding portion thereof, nethotrexate and a
pharmaceutically acceptable carrier; and

52. A method for inhibiting human TNFa activity in a human subject suffering
from a disorder in which TNFa activity is detrimental, comprising administering to the
human subject methotrexate and subcutaneously a human anti-TNFo antibody, or an antigen-

25  binding portion thereof, which has a light chain variable region (LCVR) having a CDR3
domain comprising an amino acid sequence selected from the group consisting of SEQ ID
NO: 3, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15,
SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ
ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO:

30 26 or has a heavy chain variable region (HCVR) having a CDR3 domain comprising an
amino acid sequence selected from the group consisting of SEQ ID NO: 4, SEQ ID NO: 27,
SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ
ID NO: 33 and SEQ ID NO: 34.

35 53. A method for inhibiting human TNF« activity in a human subject suffering
from a disorder in which TNFa activity is detrimental, comprising administering to the
human subject methotrexate and subcutaneously a human anti-TNFo antibody wherein said

human antibody is the antibody D2E7 or an antigen-binding portion thereof.



b) instructions for subcutaneous dosing to a subject of the pharnaceuti cal
5 conposition for the treatnent of a disorder in which TNFa activity is
det ri nentwb.02A60330rhe kit of claim 54, wherein said antibo@¢gTamsopri’ses the
anti body, or antigen- binding portionsthereof, as set forth in any one of
clainms 32-51. 10 56. A preloaded syringe containing a pharnaceuti cal
conposition cogpris ?ﬁ@I thotrexate, and a

phar maceuti cal % ac}ég(gtt% ;afgﬁﬁﬁagé}{& SIr)lémnge of claimb56, wherein
sai d anti body corrprfil)matmeceah@al BOEPOBION eATRpIifERe i m-ﬁ@Fg@mleﬁy araar eof |
as set fopdfyeh Bm@fh\g RorPihefebRiniBihctrexar: an&% ;ﬁ%rmz%@@tldgﬁy Iﬁ@&p@afblecdaﬁﬁé?gaﬁ]d or

28, wherein the disorder is sepsis. 59. t hod of or 2

wherein the anti body m%tn&&ﬁ%f%%hceen?emt%élngﬁeﬁﬁh JE‘E}ES] the: phaggesenical i ¢ h

t he cy3 okidigpdsitioarfbethkitidatnent bf HJisordet in vadoh TNFoRicadity 3 datriibgmal. 20 subj ect
with a serumor plasma concentration of IL-6 above 500 pg/m . 60. The
nmethod of clains 1 or 28, wherein the disorder is an autoi mune di sease.
61. The net hodSof chdkitﬁDc;laiwhé‘t evherambald aoti i dyroonmpridesstba setiogly @l antiged
from 25 r heumat oi d

spondyl i t{)lgglnggtgle{g)gﬁﬁﬁré&s%és&gn(g{hg%zﬁg%ﬁégitrﬂ?ﬁiﬁtg5%2 The nethod of claim
61, wherein said autoi nmune di sease is rheunatoid arthritis. 30 63. The

met hogh of cl ai 4860, A\Mﬂﬁbﬁiea s§AhgE RMtMiAEH PRarflS8ARAl é&np&ﬁit%tc%ﬁh fiE@@ant he
group consrstvga bgglallergg nulth@Ie scl er srs Eornnune i abét es,
aut oi nmun@t- 30 A MSHHE St and it ppreeutenlly ACCepfblaamdd of claims 1
or 28, wherein the disorder is an infectious disease. 65. The met hod of
clains 1 or 28 vvh e

raitover sus. hikt orBeSvekRe opuiaB 96 st heAR ARIBR G TEELRE afondy op ey 1o
of cl ai neartigen-bit@lingwstien therdod adisstdodk in iny enerdiclagmad2yp2. 67. The net hod of

cl ai 1 or 28, mherein the disorder is a pul nonary disorder. 5 68. The

met hod of clarns 1 or rein the disorder is an intestinal disorder.
69. The met hod®%f cThg WétthGFCIEBnS %ﬁ%@%r“ﬂ‘ef%’eﬂ‘d’r%wr%ﬂs $ePSi§- car di ac
di sorder. 70. The nethod of clains 1 or 28, wherein the disorder is

| ected f 1 f fl b i b
Fesor pti on di sihse 16 BEHBACLHEBaL P 7 MSTHBIE MBS Eram Tttt
di st ur banimesan dubjest together Wit tm:rcymiqmmmerlkelhmﬁdﬂf.@ nBisiadministe@d to b sm@n
formadq ong aad, PYh&%eAm & laéPé(é&PN Fg?loh%!f f%gwaéocﬁ%%mr maceut i cal

conposrtron conprising a ant’i I'gen
60. The method of claims 1 or 28, wherein the disorder is an autoimmune disease.
61. The method of claim 60, wherein said autoimmune disease is selected from

25  the group consisting of rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis and gouty

arthritis.
62. The method of claim 61, wherein said autoimmune disease is rheumatoid
arthritis.
30
63. The method of claim 60, wherein said autoimmune disease is selected from
the group consisting of an allergy, multiple sclerosis, autoimmune diabetes, autoimmune
uveitis and nephrotic syndrome.
35 64. The method of claims 1 or 28, wherein the disorder is an infectious disease.

65.  The method of claims 1 or 28, wherein the disorder is transplant rejection or

graft-versus-host disease.



bi ndi ng portion thereof and a pharmaceutically acceptable carrier; b) a
phar maceuti cal conposition conprising nethotrexate and a pharnaceutically
accept ablwomanodzes ; and c) instructions for subcutaneous @oIIUSg2ATIR

subj ect of the anti-TNFa anti body 20#9pharmnmaceutical conposition and dosing
of the methotrexate pharnmaceutical conposition before, sinultaneously or

after the dosi of ~f he ant.i - TNFa t hHQ euti.cal Qnposi tion. 72.

A kit accordi ngg't o] E %{n%ﬁ’?f,()f\?\ﬂalerflse?ﬁr ?ge"%ﬁgg_ﬁgfﬁg‘)@ rtlig’:g(r)ncﬁl/&?)? “dn anti gen

25 bi ndi ng-portion thereof is D2E7 or an antigen binding portion thereof.
67. The method of claims 1 or 28, wherein the disorder is a pulmonary disorder.

5 68. The method of claims 1 or 28, wherein the disorder is an intestinal disorder.
69. The method of claims 1 or 28, wherein the disorder is a cardiac disorder.

70.  The method of claims 1 or 28, wherein the disorder is selected from the group
10 consisting of inflammatory bone disorders, bone resorption disease, alcoholic hepatitis, viral
hepatitis, coagulation disturbances, burns, reperfusion injury, keloid formation, scar tissue

formation and pyrexia.

71. A kit comprising:
15 a) a pharmaceutical composition comprising an anti-TNF& antibody or an antigen
binding portion thereof and a pharmaceutically acceptable carrier;
b) a pharmaceutical composition comprising methotrexate and a pharmaceutically
acceptable carrier; and
¢) instructions for subcutaneous dosing to a subject of the anti-TINFo antibody
20  pharmaceutical composition and dosing of the methotrexate pharmaceutical composition
before, simultaneously or after the dosing of the anti-TNFo antibody pharmaceutical

composition.

72. A kit according to claim 71, wherein the anti-TNFa antibody or an antigen
25  binding-portion thereof is D2E7 or an antigen binding portion thereof.



